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I 

PREFACE 

This document is a compilation of the New Source Performance 

Standards promulgated under Section 111 of the Clean Air Act, repre

sented in full as amended. lhe information contained herein updates the 

original compilation published by the Environmental Pro"tection Agency in 

August 1976 and Supplement I issued in March 1977 (EPA 340/1-76-009 and 

340/l-76-009a). 

lhe format of this document permits easy and convenient replacement 

of material as new standards are proposed and promulgated or existing 

standards revised. Section I is an introduction to the standards, 

explaining their purpose and interpreting the working concepts which 

have developed through their implementation. Section II contains a 

"quick-look" surmnary of each standard, including the dates of proposal, 

promulgation, and any subsequent revisions. Section III is the complete 

standards with all amendments incorporated into the material. Section 

IV contains the full text of all revisions, including the preamble 

which explains the rationale behind each revision. Section V is all 

proposed amendments to the standards. To facilitate the addition of 

future materials, the punched, loose-leaf format was selected. This 

approach permits the document to be placed in a three-ring binder or to 

be secured by rfogs, rivets, or other fasteners; future revisions can 

then be easily inserted. 
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Future Supplements to New Source Performance Standards - A Com

pilation will be issued on an as needed basis by the Division of Sta

tionary Source Enforcement. Comments and suggestions regarding this 

document should be directed to: Standards Handbooks, Division of Sta

tionary Source Enforcement (EN-341), U.S. Environmental Protection 

Agency, Washington, D.C. 20460. 
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I INTRODUCTION 

The Clean A1r Act of 1970, building on prior Federal, state and 

·local control agency legislation and experience, authorized a national 

program of air pollution prevention and control which included receptor/ 

effect and specification standards, emission standards for mobile 

sources, and - for the first time - nationwide uniform emission standards 

for new and modified stationary sources. This is a compilation of the 

emission standards authorized in Section 111 of the Act: Standards of 

Performance for New Stationary Sources, commonly referred to as new 

source performance standards or NSPS. 

Taking up less than two pages of the 56-page Clean Air Act, NSPS 

have become an important and integral part of Federal air pollution 

control activities. The major purpose of NSPS is that of preventing new 

air pollution problems. Section 111 of the 1970 Act, therefore, requires 

the application of the best adequately demonstrated system of emission 

reduction (taking into account the cost), permits control of existing 

sources which increase emissions, and can be applied to both new and 

existing sources of a pollutant not regulated by Sections 109 and 112. 

Standards may apply to specific equipment and processes, or to entire 

plants and facilities [Section lll(b)(2)], and may be reyised whenever 

necessary. Since the standards are based on emissions, the owner or 

operator of a source may select any control system desired, but he must 

achieve the standard. Installation and operation of a control system 

I-1 



is not enough: compliance is based on actual emissions. Finally, 

there is no provision for variances or exemptions; the NSPS must be met 

during normal operation (start-up, shutdown, and malfunction periods are 

provided for in specific regulations). 

In developing NSPS or determining whether violations of NSPS have 

occurred, Section 114 of the Act permits EPA to require an owner or 

operator to keep records, make reports, monitor, sample emissions, and 

provide other information. Section 114 also grants EPA rights of entry, 

acces·s to records and monitoring systems, and authority to sample 

emissions. 

NSPS may be used to complement other standards (ambien~ air quality, 

hazardous pollutant, or mobile source), or may constitute the sole 

approach to controlling a specific air pollutant or air pollution 

source. The National Ambient Air Quality Standards (NAAQS) are attained 

through state implementation plans (SIP) and mobile source emission 

standards. The SIP are based on emission inventories. NSPS provide the 

standard test methods and accurate emission measurements required for a 

meticulous emission inventory. The emission measurements made during 

NSPS development can be used to support SIP regulations, and usually 

prove easier to enforce than a general regulation because they are 

tailored to specific sources. By imposing more stringent control on new 

sources, NSPS extend the usefulness of SIP's and of control equipment by 

reducing the rate at which emissions increase. 



I Protection of .air quality is also aided by NSPS. No significant 

deterioration (non~degradation) regulations, as a minimum, require that 

SIP apply best available control technology to specified categories of 

new sources. Usually, NSPS will represent best technology. For sources 

not subject to NSPS, selection of best available control technology may 

be aided by NSPS studies and by transfer of NSPS-determined technology 

between similar industries. 

Hazardous pollutant standards which do not require absolute best 

contra 1 to protect pub 1 i c hea 1th can be· supp 1 emented by NSPS that (1) 

minimize environmental accumulation of the pollutant if long-term effects 

are suspected and (2} increase margins of safety gradually, with less 

ec::onomic impact, by requiring best control of new sources. Even if the 

hazardous pollutant standard represents best existing technology, NSPS 

can be applied as control technology improves, increasing the margin of 

safety without penalizing existing plants. 

Finally, NSPS can be used alone to control emissions of designated 

pollutants. This is the most feasible approach when emissions of a 

pollutant could endanger public health or welfare if not limited, but 

the number of existing sources is small. In situations where neither 

hazardous nor ambient air standards are justified, NSPS may be used. 

Public health could, for example, be endangered yet there could be 

insufficient data to set ambient air standards that would with certainty 

protect the public. Or a pollutant may affect public welfare, but 
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not public health, another situation where NSPS could be used instead of 

the more complex SIP approach. 

NSPS Working Concepts 

The development of working concepts and standard-setting processes 

for both NSPS and hazardous pollutant standards reflects interpretations 

of the Act that have evolved, and continue to evolve, during its imple

mentation. 

Affected faci 1 ity. The term "affected facility" does not appear in 

the Act, but is used in NSPS regulations to identify the equipment/ 

system/process to which an NSPS applies. This concept permits full 

utilization of the authority in Section 111(b}(2) to "distinguish among 

classes, types, and sizes within categories." Affected facilities range 

from process equipment (cement plant kilns) to entire plants (asphalt 

concrete, nitric acid). Some NSPS exempt facilities below a specified 

size (steam generators, storage tanks). Distinctions may also be made 

between the materials used (different standards for coal, oil, and gas 

fired steam generators) or the material produced (different electric arc 

furnace standards for ferroalloys and steel production). 

Standards of performance. Senate Report No. 91-1196 explains that 

this refers to the degree of control which can be achieved. EPA is to 

determine achievable limits and let the owner or operator determine the 

most economically acceptable technique to apply. The definition appearing 

in the 1970 Act contains two phrases which also require-explanation: 

(a) Emission limitations. This term refers to the maximum 

allowable quantity of concentration of pollutant that 
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I 
may be _emitted to the atmosphere. Standard test methods 

are absolutely essential to the establishment of emission 

limitations, because different methods yield different 

results. The test method used to collect data for the 

standard must be used to determine compliance unless a 

correlation with other test methods is established. 

Several attempts have been made to correlate particulate 

matter test methods, but statistical analyses of these 

data indicate that sampling errors and process and other 

variations mask any correlation that may exist. Even if 

such correlations do exist, they will very probably differ 

for each source category. 

An advantage of emission limitations is that any 

system of control may be applied; the owner/operator is 

responsible only for meeting the standard. This helps 

assure proper maintenance and permits innovative control 

techniques, but can create problems if well-designed, 

properly operated control equipment for some reason exceeds 

allowable emission levels. In addition, when a large number 

of small sources, such as stationary internal.combustion 

engines, are involved, the cost of even a single performance 

test can be a significant fraction of the cost of the unit. 

For standardized units like gas turbines, prototype testing 

could be substituted, but a few categories (_petroleum product 

storage tanks, for example) may best be regulated with equip-

ment standards. 
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(b) Best system of emission reduction. In the selection of 

this system, the Act requires that the cost of achieving 

such reduction be taken into account and that the system 

be adequately demonstrated. The latter stipulation does 

not necessarily require that the system be in widespread 

use or even that it be in full-scale use at all. Experi

mental results could suffice, as could reasonable transfer 

of technology from one category to another. In practice, 

however, the system selected is usually the best available 

full-scale operating system. This should be ex_pected,. 

since a well-controlled existing plant provides actual 

cost figures, emission data, and operating and reliabiliity 

information that experimental results cannot. 

An NSPS applies nationwide over tremendous geographic, 

geologic, and climatic variations. Standards must there

fore provide for differences in raw materials (whether 

friability of different coals affects coal cleaning plant 

emissions), weather (whether scrubbers can operate during 

Alaskan winters), operating parameters (whether seldom 

operated emergency power supply gas turbines should be 

controlled), and other factors. These variables are 

especially important because there is no provision for 

granting variances from NSPS, other than total exclusion 

or a separate NSPS. 
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Stationary sou~ces. A stationary source is any potential or actual 

source of air pollution. This has come to include, by implication, the 

control system and ducting which handles the exhaust gases from the 

source. An affected facility is. then a new or modified stationary 

source to which a standard applies. 

Modification. Basically a modification is any change in an existing 

source which increases emissions. EPA has interpreted this as applying 

only to emissions to the atmosphere from sources for which NSPS have 

been proposed or promulgated, and has excluded some changes from the 

definition (such as increases in the hours of operation}~ Determination 

of modification can, however, become complex. The regulation defining 

modifications was promulgated on December 16, 1975. 

Designated pollutants. When the pollutant for which an NSPS is set 

is not listed as either a hazardous (Section 112) or a criteria (Section 

108} pollutant, it is defined as a designated pollutant and action under 

Section lll(d) of the Act is initiated. In a process similar to that 

required for state implementation plans, states are to establish existing 

source emission standards for this designated pollutant and submit 

control plans to EPA. Standards and control plans are required only for 

existing sources to which the NSPS apply if such sources were new sources. 

Regulations establishing this procedure have been difficult to 

formulate; the role of state agencies in the determination of best 

control of existing sources is probably the most controversial issue. 

The regulation promulgated on November 17, 1975, specifies that EPA 

either issues guidelines (welfare pollutants) or an emission value 
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(health pollutants) which states are to utilize in a manner analogous to 

the SIP process. 

Continuous monitoring. The lack of a variance process, the need to 

account for nationwide process variations, and the implications of 

emission standards that must be attained: all point to the need for 

continuous air pollutant emission monitoring. Present manual source 

test methods require such a high investment in both funds and personnel 

that they may be used onlY. once every six months or year to determine 

compliance. Such tests reveal almost nothing about the effect of process 

or raw material variations on emissions. 

As a first step in improving emission data gathering and in moving 

toward the next step in emission standards, EPA is requiring continuous 

monitoring_on certain pollutant-affected facility combinations. Regu

lations promulgated on October 6, 1975, specify performance criteria 

that continuous monitoring instruments installed as NSPS requirements 

must meet. Specified 11 continuous 11 data output ranges from the second-

by-second opacity meter readings to the once every 15 minutes output 

from NOx instruments. 

This document contains all New Source Performance Standards, 

promulgated under Section 111 of the Clean Air Act, represented in full 

as amended. As more sources of pollution are investigated and new 

technology developed, the New Source Performance Standards will continue 

to be updated to achieve their primary purpose of preventi_ng new air 

pollution problems. 

Gary D. Mccutchen 
U.S. Environmental Protection Agency 
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SECTION II 

SUMMARY OF S'"fANDARDS 

AND REVISIONS 



r 
II. SUMMARY OF STANDARDS AND REVISIONS 

In order to make the infonnation in this document more easily 

acessible, a sunmary has been prepared of all New Source Performance 

Standards promulgated since their inception in December 1971. Anyone 

who must use the Federal Register frequently to refer to regulations 

published by Federal agencies is well aware of the problems of sifting 

through the many pages to extract the "meat" of a regulation. Although 

regulatory language is necessary to make the intent of a regulation 

clear, a more concise reference to go to when looking up a particular 

standard would be helpful. With this in mind, the following table was 

developed to assist those who work with the NSPS. It includes the 

categories of stationary sources and the affected facilities to which 

the standards apply; the pollutants which are regulated and the levels 

to which they must be controlled; and the requirements for monitoring 

emissions and operating parameters. Before developing standards for a 

particular source category, EPA must first identify the pollutants 

emitted and determine that they contribute significantly to air pollu

tion which endangers public health or welfare. The standards are then 

developed' and proposed in the Federal Register. After a period of time 

duri_ng which the pub 1 i c is encouraged to submit conunents on the pro

posal, appropriate revisions are made to the regulations and they are 
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promulgated in the Federal Register. To cite such a promulgation, it is 

cormnon to refer to it by volume and page number, i.e. 36 FR 24876, which 

means Volume 36, page 24876 of the Federal Register. The table gives 

such references for the proposal, promulgation and subsequent revisions 

of each standard listed. 

II-2 
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Source category 

Subpart D - Fossil-Fuel Fired 
Steam Generators for Which 
Construction is Commenced 
After August 17, 1971 

Pro~osed/effective 
8/1 /71 (36 FR 15704) 

Promulgated 
12/23/71 (36 FR 24876) 

Revised 
7/26/72 (37 FR 14877) 
10/15/73 (38 FR 28564) 
6/14/74 (39 FR 20790) 
1/16/75 (40 FR 2803) 
10/6/75 (40 FR 46250) 
12/22/75 (40 FR 59204) 
11/22/76 (41 FR 51397) 
1/31/77 (42 FR 5936) 
7/25/77 (42 FR 37936~ 
8/15/77 (42 FR 41122 
8/17/77 (42 FR 41122) 
12/5/77 (42 FR 61537) 
3/3/78 (43 FR 8800) 
3/7/78 (43 FR 9276) 
1/17/79 (44 FR 3491) 
6/11/79 (44 FR 33580) 

12/20/79 (44 FR 76786) 

(continued) 

STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES 

Affected Monitoring 
facility Pollutant Emission level requirement 

Coal, coal/wood Particulate 0.10 lb/106 Btu No requirement 
residue fired boilers Opacity 20%; 27% 6 min/h* Continuous 
>250 million Btu/h S02 1.2 lb/106 Btu Continuous* 

NOx 0.70 lb/106 Btu Continuous* 

Oil, oil/wood residue Particulate 0.10 lb/106 Btu No requirement 
fired boilers Opacity 20%, 27% 6 min/h Continuous 
>250 million Btu/h S02 0.80 lb/106 Btu Continuous* 

NOx 0.30 lb/106 Btu Continuous* 

Gas, gas/wood residue Particulate 0.10 lb/106 Btu No requirement 
fired boilers Opacity 20%; 27% 6 min/h Continuous* 
>250 million Btu/h NOx 0.20 lb/106 Btu Continuous* 

Mixed fossil fuel Particulate 0.10 lb/106 Btu No requirement 
fired boilers Opacity 20%; 27% 6 min/h Continuous 
>250 million Btu/h S02 Prorated Continuous* 

NOx (except lignite Prorated Continuous* 
or 25% coal refuse) 

Lignite, lignite/wood Particulate 0.10 lb/106 Btu No requirement 
residue Opacity 20%; 27% 6 min/h Continuous 
>250 million Btu/h S02 1.2 lb/106 Btu Continuous* 

NOx (as of 12/22/76) 0.60 lb/106 Btu Continuous* 
0.80 lb/106 Btu for 
ND, SD, MT lignite 
burned in cyclone-
fired unit 

*exception; see *exceptions; see 
§,60.42(b)(l) standards 
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Source category 

Subpart Da - electric 
utility steam gen-
erating units for 
for which construe-
tion is conmenced 
after September 18, 
1978 

Pro~osedLeffective 

9/19/78 (43 FR 42154) 

Promulgated 

6/11/79 (44 FR 33580) 

(continued) 

STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Reduction of 
Potential potential com-

combustion bustion con- Monitoring 
Affected facility Pollutant Emission level concentration centration, % requirement 

Boilers >73 MW Particulate 13 ng/J (0.03 lb/mil- 3000 ng/J (7.0 99 No requirement 
(>250 million 1 ion Btu) 1 b/mi ll ion Btu) 
Bt~/h) firing Opacity 20%; 27% 6 min/h Continuous 
solid,and solid 
derived fuel so2 520 ng/~ (1.20 lb/ See 60.4Ba(b) 90 Continuous 

mill ion Btu) 
- or 

<260 ng/J (0.60 lb/ 
mill ion Btu) 

See 60.48a(b) 70 Continuous 

S02 - solvent 520 ng/J (1.20 lb/ See 60.48a(b) 85 Continuous 
refined coal million Btu) 

sot - 100% 520 ng/~ (1.20 lb/ Exempt Continuous 
an hracite; million Btu) 
non-conti-
nental 

NOx - coal de- 210 ng/~ (0.50 lb/ 990 ng/J (2.30 65 Continuous 
rhed fue 1 s; mill ion Btu) 1 ~/mill ion Btu) 
subbituminous; 
shale oil 

NOx - >25% 340 ng/J (0.80 lb/ 990 ng/J (2.30 65 Contfouous 
lignite mined million Btu) lb/million Btu) 
in ND, SD, MT, 
combusted in 
slag tap 
furnace 

NOx - lignite; 260 ng/J (0.60 lb/ 990 ng/J (2.30 65 Continuous 
bituminous; mill ion Btu) 1b/mi11 ion Btu) 
anthracite; 
other fuels 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Reduction of 
Potential potential com-

combustion bustion con-
Source category Affected facility Pollutant Emission level concentration centration, % 

Boilers > 73 MW Particulate 13 ng/J (0.03 lb/ 75 ng/J (0.17 70 
(>250 million mi 11 ion Btu) 1b/mi11 ion Btu) 
Btu/h) firing Opacity 20%; 27% 6 min/h 
1 iquid fuel 

S02 340 ng/J (0.80 lb/ 
mi 11 ion Btu) 

See 60.48a(b) 90 

or 
<86 ng/J (0.20 lb/ See 60.48a(b) 0 
million Btu) 

S02 (non- .340 ng/J (0.80 lb/ See 60.48a(b) Exempt 
continental) mi 11 ion Btu) 

NOx 130 ng/J (0.30 lb/ 310 ng/J (0.72 30 
milJion Btu) lb/ million Btu) 

Boilers >73 MW Particulate 13 ng/J (0.03 lb/ 
(>250 million Btu) mill ion Btu) 
firing gaseous Opacity 20%; 27% 6 min/h 
fuels 

S02 340 nq/J (0.80 lb/ See 60.48a(b) 90 
mi 11 ion Btu) 

or 
<86 ng/J (0.20 lb/ 
mi 11 ion Btu) 

See 60.48a(b) 0 

S02 (non- 340 ng/J (0.80 lb/ See 60.48a(b) Exempt 
continental) million Btu) 

NOx 86 ng/J (0.20 lb/ 290 ng/J (0.67 25 
mi 11 ion Btu) lb/m1llion Btu) 

*Except when using only natural gas. 

(continued) 

Monitoring 
requirement 

No requirement 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

No requirement 

No requirement 

Continuous* 

Continuous* 

Continuous* 

Continuous 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart E - Incinerators 

Pro~osed/effective Incinerators Particulate 0.08 gr/dscf (0.18 
8/l /71 {36 FR 15704) >50 tons/day g/dscm) corrected 

to 12% co2 

Promul~ated 
12/23/ 1 (36 FR 24876) 

Revised 
6/14/74 (36 FR 20790) 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart F - Portland Cement Plants 

Pro~osedf effective Kiln Particulate 0.30 lb/ton 
8/1 /71 36 FR 15704) Opacity 20% 

Promulgated Clinker cooler Particulate 0.10 lb/ton 
12/23/71 (36 FR 24876) Opacity 10% 

Revised 
6/14/74 (39 FR 20790) Fugitive Opacity 10% 
11/12/74 (39 FR 39872) emission points 
10/6/75 ~40 FR 46250~ 
7/25/77 42 FR 37936 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

Daily charging 
rates and hours 

No requirement 
No requirement 

No requirement 
No requirement 

No requirement 

Daily production 
and feed kiln 
rates 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission 1eve1 

Subpart G ~ Nitric Acid Plants 

Pro~osedf effective Process equipment Opacity 10% 
8/1 /71 36 FR 15704) NOx 3.0 lb/ton 

Promulgated 
l2/23/7l (36 FR 24876) 

Revised 
5/23/73 (38 FR 13562) 
10/15/73 (38 FR 28564) 
6/14/74 (39 FR 20790) 
10/6/75 ~40 FR 46250) 
7/25/77 42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart H - Sulfuric Acid Plants 

Pro~osedf effective Process equipment S02 4.0 lb/ton 
8/1 /71 36 FR 15704) Acid mist 0.15 lb/ton 

Opacity 10% 
Promul,ated 
12/23/ l (36 FR 24876) 

Revised 
5/23/73 (38 FR 13562) 
10/15/73 (38 FR 28564) 
6/14/74 (39 FR 20790) 
10/6/75 {40 FR 46250) 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 
Continuous 

Daily production 
rates and hours 

Continuous 
No requirement 
No requirement 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emisison level 

Subpart I - Asphalt Concrete Plants 

Prooosed/effective Dryers; screening and Particulate 0.04 gr/dscf 
6/ll/73 l38 FR 15406) weighing systems; stor- (90 mg/dscm) 
Promulgated 
3/8/74 (39 FR 9308) 

age, transfer, and 
loading systems; and 

Opacity 20% 

dust handling equipment 
Revised 
l0/6/75 (40 FR 46250) 
7/25/77 (42 FR 37936) -8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800J 
8/31/79 (44 FR 512 5) 

Subpart J - Petroleum Refineries 

Proposed/effective Catalytic cracker Particulate 1.0 lb/1000 lb 
(1.0 kg/1000 kg) 

6/11/73 (38 FR 15406) Opacity 30% (6 min. exemption) 
10/4/76 (41 FR 43866) With incinerator or Particulate Additional 0.10 

waste heat boiler 1 b/mil lion Btu 
Promulgated -- -

(43.0 g/MJ) 
3/8/74 (39 FR 9308) co 0.05% 

---------. 

Fuel gas S02 0.10 gr H2S/dscf 
combustion (230 mg/dscm) fuel 

Revised gas content 
l0/6/75 ~40 FR 46250~ 

---
-

6/24/77 42 FR 32426 Claus sulfur re- so2 0.025% with oxida-
7/25/77 (42 FR 37936 -·-·---· covery plants tion or reduction 
8/4/77 (42 FR 39389) >20 LTD/day and incineration 
8/17/77 (42 FR 41424) {as of 10/4/76) 0.030% with reduc-
3/3/78 (43 FR 8800) tion only 
3/15/78 ~43 FR 10866~ 
3/12/79 44 FR 13480 
10/25/79 {44 FR 61542) 

{continued) 

Monitoring 
requirement 

No requirement 

No requirement 

No requirement 

Continuous 
No requirement 

Continuous 

Continuous 

Continuous 

Continuous 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart K - Storage Vessels for 
Petroleum Liquids 

Pro~osedf effective Storage tanks Hydrocarbons For vapor pressure 
6/1 /73 38 FR 15406) >40,000 gal. capacity 78-570 mm Hg (1.5 
Promulgated psia-11.1 psi a), 
3/8/74 (39 FR 9308) equip with floating 

roof, vapor recovery 
Revised system, or equiv-
4/17/74 (39 FR 13776) alent; for vapor 
6/14/74 (39 FR 20790) pressure >570 mm Hg 
7/25/77 (42 FR 37936) (11.1 psia), equip 
8/17/77 (42 FR 41424) with vapor recovery 
3/3/78 (43 FR 8800) system or equivalent 

Subpart L - Secondary Lead Smelters 

Pro~osedf effective Reverberatory and Particulate 0.022 gr/dscf 
6/1 /73 38 FR 15406) blast furnaces (50 mg/dscm) 

Opacity 20% 
Promulgated Pot furnaces 
3/8/74 (39 FR 9308) >550 lb/capacity Opacity 10% 

Revised 
4/17/74 {39 FR 13776~ 
10/6/75 40 FR 46250 
7/25/77 42 FR 37936 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

Date, type, vapor 
pressure and tern-
perature 

No requirement 

No requirement 

No requirement 
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STANl)ARDS_OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission 1eve1 

Subpart M - Secondary Brass, Bronze 
and Ingot Production Plants 

Proposed/effective Reverberatory Particulate 0.022 gr/dscf 
6/11/73 (38 FR 15406) furnace (50 mg/dscm) 

Opacity 20% 
Promulgated 
3/8/74 (39 FR 9308) Blast and 

electric furnaces Opacity 10% 
Revised 
l0/6/75 (40 FR 46250) 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart N - Iron and Steel Plants 

Pro~osed/effective Basic oxygen Particulate 0.022 gr/dscf 
6/ll/73 (38 FR 15406) process furnace (SO mg/dscm) 

Promulgated Opacity 10% (20% 
3/8/74 (39 FR 9308) exception/cycle) 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 
4/13/78 (43 FR 15600) 

(continued) 

Monitoring 
requirement 

No requirement 

No requirement 

No requirement 

No requirement 

No requirement 

Time and dura-
tion of each 
cycle; exhaust 
gas diversion; 
scrubber pressure 
loss; water 
supply pressure 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart 0 - Sewage Treatment 
Plants 

Pro~osed/effective Sludge incinerators Particulate 1.30 lb/ton 
6/l /73 (38 FR 15406) >10% from municipal (0.65 g/kg) 
3/8/74 (39 FR 9308) sewage treatment or Opacity 20% 

>2,205 lb/day muni-
Revised cipal sewage sludge 
4/17/74 (39 FR 13776) 
5/3/74 (39 FR 15396) 
10/6/75 (40 FR 46250) 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 

Subpart P - Primary Copper Smelters 

Proposed/effective Dryer Partkulate 0.022 gr/dscf 
IU/16/74 (39 FR 37040) (SO mg/dscm) 

Opacity 20% 
Promulrted 
1/15/7 (41 FR 2331) Roaster. smelting S02 0.065% 

furnace,* copper Opacity 20% 
converter 

Revised 
2/26/76 (41 FR 8346) *Reverberatory furnaces 
7/25/77 (42 FR 37936~ that process high-im-
8/17/77 (42 FR 41424 purity feed materials 
3/3/78 (43 FR 8800) are exempt from S02 

standard 

(continued) 

Monitoring 
requirement 

No requirement 

No requirement 

Mass or volume of 
sludge; mass of 
any municipal 
solid waste 

No requirement 

Continuous 

Continuous 
No requirement 

Monthly record of 
charge and weight 
percent of ar-
senic. antimony. 
lead. and zinc 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Emi SS ion 1eve1 Source category facility Pollutant 

Subpart Q - Primary Zinc Smelters 
, 

Prooosed/effective , Sintering machine Particulate 0.022 gr/dscf 
10/lb/74 l39 FR 37040) , (50 mg/dscm) 

Opaci.ty - 20% 
Promulgated 
1/51/76 (41 FR 2331) Roaster S02 0.065% 

Opacity 20% 
Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

,. -
Subpart R - Primary Lead Smelters 

Pro~osedLeffective Blast or reverberatory Particulate 0.022 gr/dscf 
10/ 6/74 (39 FR 37040) furnace, sintering (50 mg/dscm) 

machine discharge end Opacity 20% 
Promulgated 
1/15/76 (41 FR 2331) Sintering machine, S02 0.065% 

electric smelting Opacity 20% 
Revised furnace, converter 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

Continuous 

Continuous 
No requirement 

No requirement 

Continuous 

Continuous 
No requirement 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission 1 evel 

Subpart S - Primary Aluminum 
Reduction Plants 

Pro~osed[effective Potroom group Opacity 10% 
10/ 3/74 (39 FR 37730) Tota1 fluorides 

~a~ Soderberg 2.0 lb/ton 
b Prebake 1.9 lb/ton 

Promulgated Anode bake plants Tota 1 fluorides 0.1 lb/ton 
1/26/76 (41 FR 3825) Opacity 20% 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart T - Phosphate Fertilizer 
Industry 

Pro~osed/effective Wet process Total fluorides 0.02 lb/ton 
lo/ 2/74 (39 FR 37602) phosphoric acid 

Promulgated 
8/6/75 (40 FR 33152) 

Revised 

7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

No requirement 
No requirement 
No requirement 
No requirement 

Daily weight, pro-
duction rate of 
aluminum and anode 
raw material feed 
rate, ce1l or 
potl1ne voltages 

No requirement 

Mass flow rate, 
daily equivalent 
P20s feed, total 
pressure drop 
across scrubbing 
system 
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STANDARffSOFPERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category faci 1 ity Pollutant Emission 1eve1 

Subpart U - Phosphate Fertilizer 
Industry 

Pro~osed/effective 
l0/22/74 (39 FR 37602) 

Superphosphoric acid Tota 1 fluorides 0.01 lb/ton 

Promulgated 
8/6/75 (40 FR 33152) 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart V - Phosphate Fertilizer 
Industry 

Pro~osed/effective Diammonium phosphate Total fluorides 0.06 lb/ton 
lO/ 4/74 (39 FR 37602) 

Promulgated 
8/6/75 (40 FR 33152) 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

Mass flow rate, 
daily equivalent 
P205 feed, total 
pressure drop 
across scrubbing 
system 

No requirement 

Mass flow rate, 
daily equivalent 
P205 feed, total 
pressure drop 
across scrubbing 
system 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission 1 evel 

Subpart W - Phosphate Fertilizer 
Industry 

Prooosed/effective Triple superphosphate Tota 1 fluorides 0.2 lb/ton 
10/ZZ/ta, {39 FR 37602) 

Promulgated 
8/6/75 (40 FR 33152) 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

Subpart X - Phosphate Fertilizer 
Industry 

Pro~osedLeffective Granular triple super- Total fluorides 5.0 x 10-4 
10/ 2/74 (39 FR 37602) phosphate lb/hr/ton 

Promulgated 
8/6/75 (40 FR 33152) 

Revised 
7/25/77 (42 FR 37936) 
8/17/77 (42 FR 41424) 
3/3/78 (43 FR 8800) 

(continued) 

Monitoring 
requirement 

No requirement 

Mass flow rate, 
daily equivalent 
P205 feed, total 
pressure drop 
across scrubbing 
system 

No requirement 

Mass flow rate, 
daily equivalent 
P205 feed, total 
pressure drop 
across scrubbing 
system 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart Y - Coal Preparation 
Plants 

Proposed/effective Thermal dryer Particulate 0.031 gr/dscf 
10/24/74 {39 FR 37922) (0.070 g/dscm) 

Promulgated 
1/15/7 (41 FR 2232) Opacity 20% 

Revised 
7/25/77 (42 FR 37936) Pneumatic coal Particulate 0.018 gr/dscf 
8/17/77 (42 FR 41424) cleaning equipment (0.040 g/dscm) 
9/7/77 (42 FR 44812) Opacity 10% 
3/3/78 (43 FR 8800) 

Processing and convey- Opacity 20% 
ing equipment, storage 
systems, transfer and 
loading systems· 

(continued) 

Monitoring 
requirement 

Temperature, 
Scrubber 
pressure loss, 
Water pressure 
No requirement 

No requirement 

No requirement 

No requirement 



STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected Monitoring 
Source category facility Pollutant Emission 1eve1 requirement 

Subpart Z - Ferroalloy Production 
Facilities 

Pro~osed[effective Electric submerged arc Particulate 0.99 lb/MW-hr No requirement 
lO/ 1/74 (39 FR 37470) furnaces (0.45 kg/MW-hr) 

("high silicon alloys") 
Promulgated 0.51 lb/MW-hr 
5/4/76 (41 FR 18497) ~0.23 kg/MW-hr) 

chrome and manganese 
Revised alloys) 
5/20/76 ~41 FR 20659~ 
7/25/77 42 FR 37936 No visible emissions Flowrate 
8/17/77 (42 FR 41424) may escape furnace monitoring in 
3/3/78 (43 FR 8800) capture system hood 

No visible emission Flowrate 
may escape tapping monitoring in 
system for >40% of hood 
each tapping period 

Opacity 15% Continuous 
co 20% volume basis No requirement 

Dust handling equip- Opacity 10% No requirement 
ment 

(continued) 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart AA - Steel Plants 

Pro~osedf effective Electric arc furnaces Particulate 0.0052 gr/dscf 
lO/ l/74 39 FR 37466) (12 mg/dscm) 

Opacity 
Promul~ated {a) control device 3% 
9/23/7 (40 FR 43850) (b) shop roof 0% except 

<20%-charging 
Revised <40%-tapping 
7/25/77 (40 FR 37936) 
8/17/77 (42 FR 41424) 
9/7/77 (42 FR 44812) 
3/3/78 (43 FR 8800). 

Dust handling equip- Opacity 10% 
ment 

(continued) 

Monitoring 
requirement 

No requirement 

Continuous 
Flowrate 
monitoring in 
capture hood, 
Pressure 
monitoring 
in DSE system 

No requirement 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category fac11 i ty Pollutant Emission level 

Subpart BB - Kraft Pulp Mills 

Pro~osedf effective Recovery furnace Particulate 0.044 gr/dscf 
9/2 776 41 FR 42012) (0.10 g/dscm) 

corrected to 
Promulrted 
2/23/7 (43 FR 7568) 

8% oxygen 

Opacity 35% 
Revised 
8/7/78 (43 FR 34784) TRS 

(a) straight .recovery 5 ppm by volume 
corrected to 8% 
oxygen 

(b) cross recovery 25 ppm by volume 
corrected to 8% 
oxygen 

Smelt dissolving tank Particulate 0.2 lb/ton 
(0.1 g/kg 

TRS 0.0168 lb/ton 
(0.0084 g/kg) 

Lime kiln Particulate 0.067 gr/dscf 
(a) gaseous fuel (0.15 g/dscm) 

corrected to 
10% oxygen 

(b) liquid fuel 0.13 gr/dscf 
(0.30 g/dscm) 
corrected to 
10% oxygen 

: TRS 8 ppm by volume 
corrected to 10% 
oxygen 

Digester, brown stack TRS 5 ppm by volume 
washer, evaporator, corrected to 10% 
oxidation, or strip- oxygen* 
per systems 

*exceptions; 
see standards 

(continued) 

Monitoring 
requirement 

No requirement 

Continuous 

Continuous 

No requirement 

No requirement 

No requirement 

No requirement 

Continuous 

Continuous 

Effluent gas incinera-
tion temperature; scrub-
ber liquid supply pres-
sure and gas stream 
pressure loss 
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STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected 
Source category facility Pollutant Emission level 

Subpart DD - Grain Elevators 

Pro7osed,effective Column and rack Opacity 0% 
8/3 78 ( 3 FR 34349) dryers 

Promulgated Process equipment Particulate 0.01 gr/dscf 
8/3/78 (43 FR 34340) other than dryers (0.023 g/dscm) 

Opacity 0% 
Fugitive emissions: 
Truck unloading; Opacity 5% 
railcar loading 
or unloading 

Grain handling Opacity 0% 

Truck loading Opacity 10% 

Barge, ship Opacity 20% 
loading 

·(continued) 

Monitoring 
requirement 

No requirement 

No requirement 

No requirement 

No requirement 

No requirement 

No requirement 

No requirement 



...... ...... 
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Source category 

Subpart GG - Stationary 
Gas Turbines 

Pro~osed/effective 
l0/3/77 (42 FR 53782) 

Promulgated 
9/l0/79 (44 FR 52792) 

(continued) 

STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES (Continued) 

Affected Monitoring 
facility Pollutant Emission level requirement 

0.015% (150 ppm) at Gas turbines >10.7 so2 Sulfur and nitrogen 
GJ/h (>10 million 15% oxygen on dry content of fuel 
Btu/h)- basis or fuel with 

<0.8% sulfur 

Gas turbines >10.7 and NOx 0.015% (150 ppm) at 
<107.2 GJ/h {>10 (effective 10/3/82) 15% oxygen on dry 
million and <TOO basis referenced to 
million Btu/h)* ISO standard day 

conditions* 

Gas turbines >107.2 NOx 0.0075% (75 ppm) at 
GJ/h (100 million 15% oxygen on dry 
Btu/h)* basis referenced to 

ISO standard day 
conditions* 

Gas turbines >107.2 NOx 0.015% (150 ppm) at 
GJ/h (100 million 15% oxygen on dry 
Btu/h) used in oil/ basis referenced to 
gas production or ISO standard day 
transportation not conditions* 

·in MSA* 

*Emergency, military *Adjustments allowed Continuous fuel consumption 
(Other than garrison), for thennal effi- and water/fuel ratio if 
military training, fire- ciency >25% or fuels using NOx control by water 
fighting, and R&D with >0.015 nitrogen injection 
turbines exempt from content 
NOx standards 
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STANDARDS OF PERFORMANCE FOR Nm STATIONARY SOURCES (Continued) 

Affected 
Source category facility Po 11 utant Emission level 

Subpart HH - Lime Manufacturing Plants 

Pro~osed~effective Rotary 1 ime kiln Particulate 0.30 lb/ton 
5/3 77 ( 2 FR 22506) (0.15 kg/Mg 

Opacity 10% 

Promulgated Lime hydrator Particulate 0.15 lb/ton 
3/7/78 (43 FR 9452) (0.075 kg/Mg) 

Monitoring 
requirement 

No requirement 

Continuous except 
when using wet 
scrubber 

No requirement 

Mass of feed to 
rotary lime kiln 
and hydrator 
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Title 40-PROTECTION OF 
ENVIRONMENT 

Chapter 1--Environmental Protection 
Agency 

SUBCHAPTH C-All PldolAMS 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES l,lA 

Subpart A-General Provisions 

Sec. 
60.1 Applicability. 
60.2 Definitions. 
60.3 Units and abbreviations. 
60.4 Address. 
60.5 Determination of construction or 

modification. 
60.6 Review of plans. 
60.7 Notification and record keeping. 
60.8 Performance tests. 
60.9 Availability of information. 
60.10 State authority. 
60.11 Compliance with standards and 

maintenance requirements.4 
60.12 Circumvention. S 
60.13 Monitoring requlrements.lB 
60.14 Modification.22 
60.15 Reconstruction.22 
IO. 11 Priority Hat. 99 

Sultport ._:.Adoption and Submittal of State 
Plans for Designated Facilities:; 1 

60.20 Applicability. 
60.21 Definitions. 
60.22 Publication of guideline documents, 

emission guidelines, and final compli
ance times. 

60.23 Adoption and submittal of State 
plans; public hearings. 

60.24 Emission standards and compliance 
schedules. 

60.25 Emission inventories, source surveil-
lance, reports. 

60.26 Legal authority. 
60.27 Actions by the Administrator. 
60.28 Plan revisions by the State. 
60.29 Plan revisions by the Administrator. 

Subpart C-Emi11lon Guidelines and 
Compliance Times 73 

60.30 Scope. 
60.31 Definitions. 
60.32 Designated facilities. 
60.33 Emission guidelines. 
60.34 Compliance times. 

Subpart D-Standards of Performance for 
Fouil-Fuel Fired Steam Generators 
tor Whldt ConatnictlOn i. Comrnenwci 
After August 17, 1171 98 

60.40 Appllcahillty and designation of af-
fected facillLY. 

60.41 Definitions. 
60.42 Standard for particulate matter. 
60.43 Standard for sulfur dioxide. 
60.44 Standard for nitrogen oxides. 
60.45 Emission and fuel monitoring. 
60.46 Test methods and procedures. 

Subpart Do-Standards of Performance for 
Electric Utility Steam Generating Units for 
Which Construction Is Commenced After Sep
tember 18,19789B 

60.40a Applicability and designation of af· 
fected facility. 

60.4la Definitions. 
60.42a Standard for particulate matter. 
60.43a Standard for sulfur dioxide. 
60.44a Standard for nitrogen oxides. 
60.45a Commercial demonstration permit. 
60.46a Compliance provisions. 
60.47a Emission monitoring. 
60.48a Compliance determination proce

dures and methods. 
60.49a Reporting requirements. 

Subpart E-Standards of Performance for 
Incinerators 

60.50 Applicability and designation of af-
fected facility. 

60.51 Definitions. 
60.52 Standard for particulate matter. 
60.53 Monitoring of operations. 
60.54 Test methods and procedures. 

Subpart F-Standards of Performance for 
Portland Cement Plants 

60.60 Applicability and designation of af-
fected facility. 

60.61 Definitions. 
60.62 Standard for particulate matter. 
60.63 Monitoring of operations. 
60.64 Test methods and procedures. 

Subpart G-Standards of Performance for 
Nitric Acid Plants 

60. 70 Applicability and designation of af-
fected facility. 

60.71 Definitions. 
60. 72 Standard for nitrogen oxides. 
60.73 Emission monitoring. 
60.74 Test methods and procedures. 

Subpart H-Standards of Performance for 
Sulfuric Acid Plants 

60.80 Applicability and designation of af-
fected facility. 

60.81 Definitions. 
60.82 Standard for sulfur dioxide. 
60.83 Standard for acid mist. 
60.84 Emission monitoring. 
60.85 Test methods and procedures. 

Subpart I-Standards of Performance for 
Asphalt Concrete Plants 5 

60.90 Applicability and designation of af-
fected facility. 

60.91 Definitions. 
60.92 Standard for particulate matter. 
60.93 Test methods and procedures. 

Subpart J-Standard1 of Performance for 
Petroleum Refineries S 

60.100 Applicability and designation of af-
fected facility. 

60.101 Definitions. 
60.102 Standard for particulate matter. 
60.103 Standard for carbon monoxide. 
60.104 Standard for sulfur dioxide. 
60.105 Emission monitoring. 
60.106 Test methods and procedures. 
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Subpart K-Standards of Performance for 
Storage Ve11els for Petroleum Liquids 5 

60.110 Applicability and designation of af-
fected facility. 

60.111 Definitions. 
60.112 Standard for hydrocarbons. 
60.113 Monitoring of operations. 

Subpart L-Standarda of Performance for 
Secondary Lead Sm11lters S 

60.120 Applicability and designation of af-
fected facility. 

60.121 Definitions. 
60.122 Standard for particulate matter. 
60.123 Test methods and procedures. 

Subpart M-Standards of Performancct for Sec
ondal"(. Bran and Bronze Ingot Production 
Plants 5 

60.130 Applicability and designation of af-
fected facility. 

60.131 Definitions. 
60.132 Standard for particulate matter. 
60.133 Test methods and procedures. 

Subpart N-Standards of Performance for Iron 
and Steel Plants5 

60.140 Applicability and designation of af-
fected facility. 

60.141 Definitions. 
60.142 Standard for particulate matter. 
60.143 Monitoring of operations.BB 
60.144 Test methods and procedures. 

Subpart O-Standard1 of Performance for 
Sewage Treatment Plants 5 

60.150 Applicability and designation of a:C-
fected facility. 

60.151 Definitions. 
60.152 Standard for particulate matter. 
60.153 Monitoring of operat:fons. 
60.154 Test methods and procedures. 

Subpart P-Standards of Performance for 
Primary Copper Smctlten 26 

60.160 Applicability and designation of af-
fected facility. 

60.161 Definitions. 
60.162 Standard for particulate matter. 
60.163 Standard for sulfur dioxide. 
60.164 Standard for visible emissions. 
60.165 Monitoring of operations. 
60.166 Test methods and procedures. 

Subpart Q-Standards of Performance for 
Primary Zinc Smeltera 26 

60.170 Applicability and designation of af-
fected facility. 

60.171 Definitions. 
60.172 Standard for particulate matter. 
60.173 5tandard for sulfur dioxide. 
60.174 Standard for visible emissions. 
60.175 Monitoring of operations. 
60.176 Test methods and procedures. 

Subpart I-Standards of Performance for 
Primary Lead Smelters 26 

60.180 Applicability and designation of af-
fected facility. 

60.181 Definitions. 
60.182 Standard for particulate matter. 
60.183 Standard for sulfur dioxide. 
60.184 Standard for visible emissions. 
60.185 Monitoring of operations. 
60.186 Test methods and procedures. 



Subpart $-Standards af Performance for 
Primary Aluminum Redudion Plants 27 

60.190 Applicability and designation of af-
fected facility. 

60.191 Definitions. 
60.192 Standard for fluorides. 
60.193 Standard for visible emissions. 
60.194 Monitoring of operations. 
60.195 Test methods and procedures. 

Subpart T-Standards of Performance for the 
Phosphate Fertilizer Industry: Wet Proce11 
Phosphoric Acid Planla 14 

60.200 Applicability and designation of af-
fected facility. 

60.201 Definitions. 
60.202 Standard for fluorides. 
60.203 Monitoring of operations. 
60.204 Test methods and procedures. 

Subpart U-Standards of Performance for the 
Phosphate Fertilizer Industry: Superphos
phoric Acid Plants 14 

60.210 Applicability and designation of af-
fected facility. 

60.211 Definitions. 
60.212 Standard for fluorides. 
60.213 Monitoring of operations. 
60.214 Test methods and procedures. 

Subpart V-Standards of Performance for the 
Phosphate Fertilizer Industry: Diammonium 
Phosphate Plants 14 

60.220 Applicability and designation of af-
fected facility. 

60.221 Definitions. 
60.222 Standard for fluorides. 
60.223 Monitoring of operations. 
60.224 Test methods and procedures. 

Subpart W-Standards of Performance for the 
Phosphate Fertilizer Industry: Triple Super
phosphate Plants 14 

60.230 Applicability and designation of af-
fected facility. 

60.231 Definitions. 
60.232 Standard for fluorides. 
60.233 Monitoring of operations. 
60.234 Test methods and procedures. 

Subpart X-Standards of Performance for the 
Phosphate Fertilizer Industry: Granular Triple 
Superpho1phato Storage Facilities 14 

60.240 Applicability and designation of af-
fected facility. 

60.241 Definitions. 
60.242 Standard for fluorides. 
60.243 Monitoring of operations. 
60.244 Test methods and procedures. 

Subpart Y-Standards of Performance for Coal 
Preparation Plants 26 

60.250 Applicability and designation of af-
fected facility. 

60.251 Definitions. 
60.252 Standards for particulate matter. 
60.253 Monitoring of operations. 
60.254 Test methods and procedures. 

Subpart I-Standards of Performance for 
Ferr-Uoy Produdion Facilities J3 

60.260 Applicability and designation of af-
fected facility. 

60.261 Definitions. 
60.262 Standard for particulate matter. 
60.263 Standard for carbon monoxide. 
60.264 Emission monitoring. 
60.265 Monitoring of operations. 
60.266 Test methods and procedures. 

Subpart AA-Standards of Performance for 
Steel Plants: Eledrlc Arc Fumaces 16 

60.270 Applicability and designation of af-
fected facility. 

60.271 Definitions. 
60.272 Standard for particulatP maltl·r. 
60.273 Emission monitoring. 
60.274 Monitoring of operations. 
60.275 Test methods and procedures. 

Subpart BB-Standards of Performance for 
Kroft Pulp Mills 82 

60.280 Applicability and designation of af· 
fected facility. 

60.281 Definitions. 
60.282 Standard for particulate matter. 
60.283 Standard for total reduced sulfur 

<TRS>. 
60.284 Monitoring of emissions and oper

ations. 
60.285 Test methods and procedures. 

Subpart CC-[Reaerved] 

Subpart DD-Standards of Performance fo 
Grain Elevators 90 

60.300 Applicability and designation of af-
fected facility. 

60.301 Definitions. 
60.302 Standard for particulate matter. 
60.302 Test methods and procedures. 
60.304 Modification. 

Subpart GO-Standards otterformance for 
St8tlonary Gas Turt>lnea 10 

60.330 Applicability and deslgn.ation of 
affected facility. 

60.331 Definitions. 
60.332 Standard for nitrogen oxides. 
60.333 Standard for sulfur dioxide. 
60.334 Monitoring of operations. 
80.335 Test methods and procedures. 

Subpart HH-Standards of Performance for 
Lime Manufadurlng Plants 8!> 

60.340 Applicability and designation of af-
fected facility. 

60.341 Definitions. 

Appendix A-Reference Methods 
14 

Method 1-Sample and velocity traverses 
for stationary sources. 

Method 2-Determlnatlon of stack gas ve
locity and volumetric flow rate <Type S 
pitot tube>. 

Method 3-Gas analysis for carbon dioxide, 
oxygen, excess air, and dry molecular 
weight. · 

Method 4-Determinatlon of moisture con
tent in stack gases. 

Method 5-Determinatlon of particulate 
emissions from stationary sources. 

Method 6-Determinatlon of sulfur dioxide 
emissions from stationary sources. 

Method 7-Determlnatlon of nitrogen oxide 
emissions from stationary sources. 

Method 8-Determinatlon of sulfuric acid 
mist and sulfur dioxide emissions from 
stationary sources. 

Method 9-Visual determination of the 
opacity of emissions from stationary 
sources. 

Method IO-Determination of carbon mon
oxide emissions from stationary sources.5 

Method 11-Determlnation of hydrogen sul
fide content of fuel gas streams In petro
leum reflneries.79 

Method 12-CReservedJ 
Method 13A-Determinatlon of total flu-

oride emissions from stationary 
sources-SPADNS Zirconium Lake 
Method. 

Method 13B-Determlnatlon of total flu
oride emissions from stationary 
sources-Specific Ion Electrode Method. 

Method 14-Determlnatlon of fluoride emis
sions from potroom roof monitors of pri
mary aluminum plants.27 

Method 15-Determlnatlon of hydrogen sul
fide, carbonyl sulfide, and carbon disul
fide emissions from stationary sources.86 

Method 16-Semicontlnuous determination 
of sulfur emissions from stationary 
sources.82 

Method 17-Determlnatlon of particulate 
emissions from stationary sources <In
stack filtration methodJ.82 

METHOD 19. DETERMINATION OF SULFUR 
DIOXIDE REMOVAL EFFICIENCY AND PARTIC
ULATE, SULFUR DIOXIDE AND NITROGEN 
OXIDES EMISSION RATES FROM ELECTRIC 
UTILITY STEAM GENERATORs98 

Method 20-Determination of Nitrogen 
Oxides, Sulfur Dioxide, and Oxygen 
Emissions from Stationary Gas Turblne1101 

Appendix B-Performance Specifications 18 

Performance Specification 1-Perform
ance specifications and specification test 
procedures for transmlssometer systems for 
continuous measurement of the opacity of 
stack emissions. 

60.342 Standard for particulate matter. 
60.343 Monitoring of emissions and oper-

Performance Specification 2-Perform
ance specifications and specification test 
procedures for monitors of SO, and NO, 
from stationary sources. ations. 

60.344 Test methods and procedures. 
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Performance Specification 3-Perform
ance specifications and specification test 
procedures for monitors of CO, and O, from 
stationary sources. 

Appendix C-Determinatlon of Emission 
Rate Change22 

Appendix D-Requlred Emission Inventory 
· lnfonnatlon21 

AUTHORITY: Sec. 111. 30l<a> of the Clean .. 
Air Act as amended <42 U.S.C. 7411, 
'160l<a». unless otherwise noted.68,83 



Subpart A-General Provisions 

§ 60.1 Applicability.8•
21 

Except as provided in Subparts B 
and C, the provisions of this part 
apply to the owner or operator of any 
stationary source which contains an 
affected facility, the construction or 
modification of which is commenced 
after the date of publication in this 
part of any standard <or, if earlier, 'the 
date of publication of any proposed 
standard> applicable to that facility. 

102 f 60.2 Definitions. 
The terms used in this part are 

defined in the Act or in this section as 
follows: 

"Act" means the Clean Air Act (42 
U.S.C. 1857 et seq., as amended by Pub. 
L. 91-604, 84 Stat. 1676). 

"Administrator" means the 
Administrator of the Environmental 
Protection Agency or his authorized 
representative. 

"Affected facility" means, with 
reference to a stationary source, any 
apparatus to which a standard is 
applicable. 

"Alternative method" means any 
method of sampling and analyzing for 
an air pollutant which is not a reference 
or equivalent method but which has 
been demonstrated to the 
Administrator's satisfaction to, in 
specific cases, produce results adequate 
for his determination of compliance.5 

"Capital expenditure" means an 
expendit'!re for a physical or 
operational change to an exiBting facility 
which exceeds the product of the 
applicable "annual asset guideline 
repair allowance percentage" specified 
in the latest edition of Internal Revenue 
Service Publication 534 and the existing 
facility's basis, as defined by section 
1012 of the Internal Revenue Code.22 

"Commenced" means, with respect to 
the definition of "new source" in section 
111(a)(2) of.the Act, that an owner or 
operator has undertaken a continuous 
program of construction or modification 
or that an owner or operator has entered 
"into a contractual obligation to 
undertake and complete, within a 
reasonable time, a continuous program 
of construction or modification.5 

"Construction" means fabrication, 
erection, or installation of an affected 
facility. · 

"Continuous monitoring system" 
means the total equipment, required 
under the emission monitoring sections 
in applicable subparts, used to sample 
and condition (if applicable). to analyze, 
and to provide a permanent record of 
emissions or process parameters.18 

"Equivalent method" means any 
method of sampling and analyzing for 
a'n air pollutant which has been 
demonstrated to the Administrator's 
satisfaction to have a consistent and 
quantitatively known relationship to the 
reference method, under specified 
conditions.5 

"Existing facility" means, with 
reference to a stationary source, any 
apparatus of the type for which a 
standard is promulgated in this part, and 
the construction or modification of 
which was commenced before the date 
of proposal of that standard; or any 
apparatus which could be altered in 
such a way as to be of that type.22 

"Isokinetic sampling" means sampling 
in which the linear velocity of the gas 
entering the sampling nozzle is equal to 
that of the undisturbed gas stream at the 
sample point. 

"Malfunction" means any sudden and 
unavoidable failure of air pollution 
control equipment or process equipment 
or of a process to operate in a normal or 
usual manner. Failures that are caused 
entirely or in part by poor maintenance, 
careless operation, or any other 
preventable upset condition or 
preventable equipment breakdown shall 
not be considered malfunctions:' 

"Modification" means any physical 
change in, or change in the method of 
operation of, an existing facility which 
increases the amount of any air 
pollutant (to which a standard applies) 
emitted into the atmosphere by that 
facility or which results in the emission 
of any air pollutant (to which a standard 
applies) into the atmosphere not 
previously emitted.22 

"Monitoring device" means the total 
equipment, required under the 
monitoring of operations sections in 
applicable subparts, used to measure 
and record (if applicable) process 
parameters.is 

"Nitrogen oxides" means all oxides of 
nitrogen except nitrous oxide, as 
measured by test methods set forth in 
this part. 

"One-hour period" means any 60- 418 
minute period commencing on the hour. 

"Opacity" means the degree to which 
emissions reduce the transmission of 
light and.obscure the view of an object 
in the background. 

"Owner :>r operator" means any 
person who owns. leases. operates, 
controls, or supervises an affected 
facility or a stationary source of which 
an affected facility is a part. 

"Particulate matter" means any finely 
divided solid or liquid material, other 
than uncombined water. as measured by 
the reference methods specified under 
each applicable subpart, OMln 
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equivalent or alternative method.
5
•8•

90 

"Proportional sampling" means 
sampling at a rate that produces a 
constant ration of sampling rate to stack 
gas flow rate. 

"Reference method" means any 
method of sampling and analyzing for 
an air pollutant as described in 
Appendix A to this part.5,B 

"Run" means the net period of time· 
during which an emission sample is 
collected. Unless otherwise specified. a 
run mav be either intermittent or 
contin~ous within the limits of good 

. engineering practice.s 
"Shutdown" means the cessation of 

operation of an affected facility for any 
purpose.4 

"Six-minute period" means any one of 
the 10 equal parts of a one-hour period.18 

"Standard" means a standard of 
performance proposed or promulgated 
under this part. 

"Standard conditions" means a 
temperature of 293 K (68°F) and a 
pressure of 101.3 kilopascals (29.92 in 
Hg).5,84 

"Startup" means the setting in 
operation of an affected facility for any 
purpose. 

"Stationary source" means any 
building. structure, facility, or 
installation which emits or may emit 
any air pollutant and which contains 
any one or combination of the following: 

(a) Affected facilities. 
(b) Existing facilities. 
(c) Facilities of the type for which no 

standards have been promulgated in this 
part. 22 

§ 60.3 Units and abbreviations.51
62 

Used in this part are abbreviations 
and symbols of units of measure. 
These are defined as follows: 

<a> System International <Sil units 
of measure: 
A-ampere 
g-gram 
Hz-hertz 
J-joule 
K-degree Kelvin 
kg-kilogram 
m-meter 
m '-cubic meter 
mg-milligram-10·' gram 
mm-millimeter-10-' meter 
Mg-megagram-10• gram 
mol-mole 
N-newton 
ng-nanogram-10· •gram 
nm-nanometer-10- •meter 
Pa-pascal 
s-second 
V-volt, 
W-watt 
0-ohm 
µg-microgram-10- •·gram65 



Cbl Other units of measure: 
Btu-British thermal unit 
·c-degree Celsius <centigradel 
cal-calorie 
cfm-cubic feet per minute 
cu ft-cubic feet 
def-dry cubic feet 
dcm-dry cubic meter 
dscf-dry cubic feet at standard conditions 
dscm-dry cubic meter at standard condi-

tions 
eq-equivalent 
'F-degree Fahrenheit 
ft-feet 
gal-gallon 
gr-grain 
g-eq-gram equivalent 
hr-hour 
in-inch 
k-1.000 
I-liter 
!pm-liter per minute 
lb-pound 
meq-milliequivalent 
min-minute 
ml-milliliter 
mo!. wt.-molecular weight 
ppb-parts per billion 
ppm-parts per million 
psia-pounds per square Inch absolute 
psig-pounds per square inch gage 
'R-degree Rankine 
scf-cubic feet at standard conditions . 
scfh-cubic feet per hour at standard condi-

tions 
scm-cubic meter at standard conditions 
sec-second 
sq ft-square feet 
std-at standard conditions 

<cl Chemical nomenclature: 
CdS-cadmium sulfide 
CO-carbon monoxide 
CO,-carbon dioxide 
HCI-hydrochloric acid 
Hg-mercury 
H,O-water 
H,S-hydrogen sulfide 
H,SO,-sulfuric acid 
N,-nitrogen 
NO-nitric oxide 
NO,-nitrogen dioxide 
NO,-nitrogen oxides 
0,-oxygen 
SO,-sulfur dioxide 
so.-sulfur trioxide 
SO,-sulfur oxides 

Cd> Miscellaneous: 
A.S.T.M.-American Society for Testing and 

Materials 

<Secs. 111 and 30Ha> of the Clean Air Act: 
sec. 4<a> of Pub. L. 91-604. 84 Stat. 1683; sec. 
2 of Pub. L. 90-148, 81 Stat. 504 <42 U.S.C. 
1857c-6. 1857g<a»> 

§ 60.4 Address.5' 
12 

Cal All requests, reports, applica
tions, submittals, and other communi
cations to the Administrator pursuant 
to this part shall be submitted in du
plicate and addressed to the appr?pri
ate Regional Office of the Environ
mental Protection Agency, to the at
tention of the Director, Enforcement 
Division. The regional offices are as 
follows: 

Region I <Connecticut, Maine. New Hamp
shire, Massachusetts, Rhode Island, Ver
mont>. John F. Kennedy Federal Building, 
Boston. Massachusetts 02203. 

. Region II <New York. New Jersey, Puerto 
Rico, Virgin Islands>. Federal Office Build
ing, 26 Federal Plaza <Foley Square>. New 
York, New York 10007. 

Region III <Delaware, District of Colum
bia. Pennsylvania, Maryland, Virginia. West 
Virginia>. Curtis Building, Sixth and 
Walnut Streets, Philadelphia. Pennsylvania 
19106. 

Region IV <Alabama. Florida, Georgia. 
Mississippi, Kentucky. North Carolina. 
South Carolina. Tennessee>. Suite 300, 1421 
Peachtree Street. Atlanta. Georgia 30309. 

Region V <Illinois. Indiana. Minnesota, 
Michigan. Ohio, Wisconsin>. 230 So~th 
Dearborn Street, Chicago, Illinois 60604.s 

Region VI <Arkansas. Louisiana, New 
Mexico. Oklahoma. Texas>. 1600 Patterson 
Street. Dallas. Texas 75201. 

Region VII <Iowa. Kansas. Missouri, Ne
braska>. 1735 Baltimore Street. Kansas City, 
Missouri 63108. 

Region VIII <Colorado, Montana, North 
Dakota. South Dakota, Utah. Wyoming>. 
196 Lincoln Towers. 1860 Lincoln Street. 
Denver. Colorado 80203. . .. 

Region IX <Arizona, California, Hawa1~. 
Nevada, Guam. American Samoa>. 100 Cal.1-
fornia Street. San Francisco. California 
94111. 

Region X <Washington. Oregon, Idaho, 
Alaska>. 1200 Sixth Avenue. Seattle, Wash
ington 98101. 

Cbl Section lll<c> directs the Admin
istrator to delegate to each State, 
when appropriate, the authority to im
plement and enforce standards of per
formance for new stationary sources 
located in such State. All information 
required to be submitted to EPA under 
paragraph Cal of this section, must 
also be submitted to the appropriate 
State Agency of any State to which 
this authority has been delegated 
(provided, that each specific delega
tion may except sources from a certain 
Federal or State reporting require
ment>. The appropriate mailing ad
dress for those States whose delega
tion request has been approved is as 
follows: 

(A) (reserved I . 

(8) State of Alabama, Air PoUution Con· 
trol Division. Air Pollution Control Comm1s
sio11, MS S. McDonough Sttee\, Monl· 
gomcry, Alabama 36104. 45 

(C) (reserved). 

<D> Arizona. 
Maricopa County Department of Health 

Services, Bureau of Air Pollution Control, 
1825 East Roosevelt Street, Phoenix, Ariz. 
85006. 

Pima County Health Department, Air 
QUl.l.lty Control District. 151 West Congress. 
TUcson, Ariz. 85701. 51, 89 

<F> Ca!Uornla. 
Bay Area. Air Pollution Control District. 

939 Ellis Street, Ban Franclaco, Calif. 94JCi9. 
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Del Norte County Air Pollution Control 
District, Courthouse, Crescent City, Callf. 
95531. . 

P'resno County A1r Pollution Control DW
trtct. 515 South Cedar Avenue, Premo, 
Callf.93702 

Humboldt County Air Pollution Control 
District, 5600 • South Broadway, Eureka, 
Callf.95501. . 

Kem County Air Pollution Control Dla
trtct. 1700 Flower Street <P.O. Box 99'1), Ba
ll:enlfleld, Calif. 93302. 

Madera County Air Pollution Control Dla
trtct. 135 West Yoiemlte Avenue, Madera, 
Calif. 9363'1. 

Mendocino County Air Pollution Control 
District. County Courthouae, ut1&b. Callf. 
94582. 

Monterey Bay UnUied Air Pollution Con· 
trol District. 420 Church Street <P.O. Box 
"8'1), Sailnas. Calif. 93901. 

Northern Sonoma County Air Pollution 
Control District, 3313 Chanate Road, Santa 
ltoaa,Calif.96404. · 

Sacramento County Air Pollution Control 
District, 3701 Branch Center Road,~ 
.mento, Calif. 9582'1. 

San Diego County Air Pollution Control 
Dlstrlct. 9150 Chesapeake Drive, San Diep, 
Calif. 92123. 

San Joaquin County Air Pollution Control 
District, 1601 Eut Hazelton Street <P.O. 
Box 2009), Stockton, Calif. 95201. 

Santa Barbara County Air Pollution Con· 
trol District, 4440 Calle Real, Santa Bar· 
ban, Calli. 93110. . 

Shasta County Air Pollution Control Dla
trlct, 1855 · Placer Street, Redding, Calif. 
96001. 

South Coast Air Quality Management Dla
trlct, 9420 Telatar Avenue, El Monte, Calif •. 
91'131. 

Stanlalaua County Air Pollution Control 
Diltrlc:t. 820 Scenic Drive, Modesto, Calif. 

. 95350. 
Trtnlty County Air Pollution Control Dll

trict, Box AJ, Weavervme, Calif. 96093. 
Ventura County Air Pollution Control 

District, 825 East Santa Clara Street. Ven
tura. Calif. 93001. 15, 17,36,40,44,48,52,89 

(u)~tate o! Colorado. Colorado Air 
Pollution Control Division. 4210 East 
·11~ .A.veziue. Denver. Colorado 10220.20 

<Ill State of Connecticut. Depa.rtmem 
of Envirot.mental Protection, State Of-
1lee Building, Hartford. Connect.lcut 
06115. 3I 

(I) State of Delaware (for fo88il fuel-fired 
eteam generators: Incinerators; nitric acid 
plants; asphalt concrete plants; etorage 
vessels for petroleum liquids; eulfuric acid 
plants; and sewage treatment plants only. 

Delaware Department of Natural Resources 
end Environmental Control. Edward Tatnall 
Building. Dover, Delaware 19901.81,106 

(J)-{K) I reserved I 
(L) State of Georgia, Environmental Pro

tection Division, Department o! Natural Re
sources, 270 Washlngtc>n Street. S.W .. At
lanta. Georgia 30334. 38 

(M) [Reserved) 

(N) State o! Idaho, Department o! Health 
and Welfare, Statehouse. Boise, Idaho 8370t.13 

(0) [Reserved) 
(P) State of Indiana, Indiana Air Pollu

tion Control Board, 1330 West' Michigan 
Street. Indianapolis, Indiana 46206. 46 



(Q) State of Iowa, Department of Environ
mental Quality, 3920 Delaware, P.O. Box 3226, 
Des Moines, Iowa 50316. S' 

(ll)- (relelYe<l I. 
<S> Dtvlalon of . .6J.r Pollution Control, De

partment for Natural Resources and ·Erlvt· 
ronmenW P.rotectlon. U.S. 127. Frankfort. 
Ky. •oeo1.eo 

(T) [Reserved) 

(U) State of Maine. Department of Envt
ronmental Protection. State House, Augusta. 
Maine 04330.2' 

(V) State of Maryland: Bureau of Air 
Quality and Noise Control. Maryland State 
Department of Health and Mental Hygiene, 
Z01 Wetl Preaton Street. Baltimore, Maryland 
21201.105 

(W) Massachusetts Department of Envi
ronmental Quality Engineering, Division of 
Air Quality Control, 600 Washington Street, 
·Boston. Massachusetts 0211 t.34 

(X) State of Michigan, Air Pollution 
Control Division, Michigan Department of 
Natural Resources, Stevens T. Mason Build
ing, 8th Floor, Lansing, Michigan 48926. 25 

(Tl MIDnNOta Pollution Control Apncy, 
· Dlvlalon of A1T Qu!Ulty, 1936 West County 
ao.d 8-2, R.osevllle, Minn. 66113. 78 

( z) [Reserved J 

(AA) (re•rvect). 

fllB) SW.t.e of llontana. Department of 
11eatt.b and Environmental een1r· 0og1nre11 
811lldlDI. Helena, Mont. 69801. 7 

<cC> Nebruta Department of EDvt
rmiment&l Contrdl, P.O. Box M653, 9ta!5.. 
111M1N 8eaUon, UDcoln, Nebralslla 68509. 

<DD> Nevada. 
Clark County, County District Health De

partment, Air Pollution Control DMalon. 
1125 Shadow Lane, Las Vegas, Nev. 89108 .. 

Washoe County District Health Depart. 
ment. Division of Environmental Protection, 
10 Kinnan Avenue, Reno, Nev. 89502. 89 
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<EE> New Hampshire Air Pollution 
Control Agency. D-·partment of Health 
and Welfare, State Laboratory Bulldtng, 
Ba.zen Drtve, Concord, New Hampshire 
03301.3' 

(Pf')-State Of New .Jersey: New .Jersey De· 
partment of Environmental Protection, 
.John Pitch Plaza, P.O. Box 2807, Trenton, 
New .Jersey 08826.63 

( GG) (reserved I . 

(RB)-Sew Tork: New York State De-· 
partment of Environmental Conservation, 60 
Wolf Road. New Yori!. 12233, attention: DIVI· 
aloD of Air Resouroes. I 

Clll North Carolina Environment.al Man
agement Commission. Department of Natuul 
and Economic "Resources, Dlvtalon of Bnvl
ronmcmtal Management. P".O. Box 27687, Ra
leigh. North C1uollna 27611. Attention: Air 
Quall t,· Ce=t1on. 5' 

(JJ)-State of North Dakota, State Depart
ment of Health, State Capitol, Bismarck. 
North Dakota 58501. 47 

(KX) Ohio-
KecSlna, Summit and Portage count.lea; 

DireCtol'. Air Pollution Control, 177 South 
Broadway, Akron, Ohio, 44308. 

Stark county; Director, Air Poilutlon Con
trol Division. Canton City Health Depart
ment, City Hall, 218 Cleveland Avenue SW, 
Canton, Ohio, 44702. 

Butler, Clermont, HamUton and Warren 
counties; superintendent, Division of Air 
Pollution Control, 2400 Beekman Street, Cln· 
clnnatl, Ohio, '6214. 

Cuyahoga County; commissioner, Division 
of Air Pollution Control, Department of 
Public Health and Welfare, 2735 Broadway 
Avenue, Cleveland, Ohio, 44115. 

Lorain County; control omcer, Division of 
Air Pollution Control, 200 West Erle Avenue, 
~h Floor. Lorain, Ohio. 44052. 

Belmont, Carroll, Colwnbiana. Harrison. 
.Jellerson, and Monroe Counties; Director, 
North Ohio Valley Air Authority (NOVAA), 
814 Adams Street, Steubenvme, Ohio, 43962. 

Clark, Dvke, Greene, Miami, Montgomery, 
and Preble Counties; Supervlaor. Regional 
Air Pollutaon Control ~ency (RAPCA), 
Montgomery County Health Department, 451 
We&t Third Street, Dayton, OblO, 45402. 

Lucas County and t.he City of Rossford (In 
Wood county); Director, Toledo PoUuUoD 
Control ~ency, 28 Main St.reet, Toledo, Ohio, 
U600. 

Adams. Bl'0.11n, Lawrence, and Scioto 
Counties; J:agtneer-Dlrector. Air Division. 
Jllortamoutb Clty Health Department, 740 
Second Street, Portsmouth, Ob.lo, 45662. 

Allen, Ashland, Auglaize. Crawford, De
!l&nce, Erle, Fulton, Hancock, Hardin. Henry. 
Buron, Knox, !ll&rion, Mercer, Morrow. 
Ottawa, Paul<llng, Putnam. Richland, San
dusky, Seneca. Van Wert. WUllams. 
Wood (except City of Boas!ord). and Wyan
dot countle&; Ohio Envt.ronmental Protec-· 
iton. Agency, Northwest District Olftce, 111 
West Washington Street, Bowling Green, 
Ohio, 43402. 

Asbta.bula, Geauga, Lake, Mahoning. 
Trumbull, and Wayne Counties; Ohio Envi
ronmental Protection Agency. Northeast Dis
trict Oftlce, 2110 East Aurora Road, Twins
burg, Ohio, '4087. 

Athens, Coshocton. Gallia. Guernsey, High
land, Bocktng, Holme&, .JackBOn, Meigs. 
Morgan, Kuaklngum, Noble, Perry. Pike. 
Bosa, Tuscarawas. Vinton, and Washington 
Counties; Ohio Envtronmental Protection 
.Agency, SoU:tbeaat DiBtrSct omce. Route 3. 
.Box 803, Logan, Ohio, '3138. 

Champaign, Clinton, Logan, and Shelby 
Counties; Ohio Bnvlron.mental Pratection 
Aaency, Southwest District omce. 7 East 
Pourt.h Street. Da.yt.on, Ohto, o&M02. 

Del&wwe, ~d. :Payette, Pr&Dklln. 
Uok!DC· V&dle«m, Ptcll&-y. ell4 Oiiton 
Oou.uU.; Ohio Sn't1roDmelltAl ~on 
Apncy. C>ntl'al District Olllce, 88/ East 
BJ'Olld 8\Het, Oolumbua, Ob1o. '3216. 3 

(LL) (re1erved). 

<MM> -State of Oregon, Depanme11 t 
ol Env!ro1une11tal Quality, 1234 SW 
~lorri.c;on Street, Portland, 01·egon 97205.29 

(NN) (a) City of Phlladelphlii: PbUadelphla 
Department of Public Health, Alr Man
agement servscea. 801 Arch Street, eaui.
Clelphl&. Pe9nayJvan1a 111107. 51 · 

<00> State of Rhode Island. Department 
of Environmental Management, 83 Park 
Street. Providence, R.I. 02908 92 

§ 60.S Detenninat~on of <.-onstruction or 
modification. 2 

<a> When requested t.o do so by an 
owner or operator, the Administrator 
wlll make a determination of whether 
action taken or intended to be taken by 
such owner or operator constitutes con
struction <Including reconstruction> or 
modification or the commencement 
thereof within the meaning of this part. 

<b> The Adminlstrator wlll resPond to 
any request for a determmatlon under 
paragraph <a> of this section within 30 
days of receipt of such request. 

(PP) St.ate Of Soutb C&rolSD&, oa1ce ot 
Snvironmental Quality Control, Department § 60.6 Review of plane. 
ot Beattb and Environmental Oonwal, llflOO ( ) Wh 
Bull Street. eo1umb1&, South O&rollna 29201~6. a en requested to do so by an 

tQQ) State ot South Dakota, Depa1·t- owner or operator, theAdmlnlstratorwill 
ment. of Environmental Protection, Joe review plans for construction or modUl
Foss Building, Piel"rt', Bouth Dakota cation for the purpose of providln8 
575,11 .32 technical advice to the owner or operator. 

tRRi lrcservcdj. <b><l> Aseparaterequestshallbesub-
rnitted for each construction or modift

<SS> State of Texas, Texas Air Con- cation project. 5 
trol Board, 8520 Shoal Creek Boule- <2> Each request shall identify the lo-
vard, Austm, Tex.as 78758..95 cation of such project, and be accom-

<1TJ-State of Utah, Utah Atr Con· pan1ed by technical information descrlb
servation Committee, State D1v1sion of Ing the proposed nature, size, design, and 
Health, 4411r1ical Drtve, Salt Lake City, method of operation of each affected fa
Utah 84113. .c1Uty involved in such project, including 
(UUl~tate of Vermont, Apncy ot bYlron· information on any requlpment t.o be 
mental Prot.ect.1Dn. Box '89, 1111ouipe11er, used for measurement or control of emla-
Vermont 06602.55 slons. 5 

< VV> Commonwealth of Virginia, V1r- <c> Neither a request fca plans review 
~inia State Air Pollution Control Boarcl nor advice furmshed by the Adminlstra-
Room 1106, Ninth Street Office Building tor in respODSe to such request Sllall U> 
Richmond, Virginia 23219. 30 relieve an owner or opera.tor of legal 

CWW) (I) Washington; State or Washing· responslblllty for compliance with a.ny 
ton. Department or Ecology, Olympia, Wash- .Drovision of this pa.rt or o! any applicable 
ington 98504. State or local requirement, or .(2) prevent 

(ll) Northwest Air Pollution Authority, 207 the Administrator from implementing or 
Pioneer Building, Second and Pine Street&, enforcing any provision of this ....,. .... ,,_ 
Mount Vernon, Washington 98273. .,..... -

011) Puget Sound Air Pollution COntrOI taking any Other action &Utbortzed by the 
Agency; 410 West Harrison Street, Seattle, Act. 
Washington 98119. 

(iv) Spokane County Air Pollution Control 
Authority, North 811 .Jelfeison, Spokane, § 60.7 Notification and record keeplns. 
Wa$1Jlgton 99201. 

cv> Souunveat Atr Pollution Control Au- <a> Any owner or operator subJec& t.o 
t.hoi:uy,-Swte 7801 H, NE Hazef:BWI Aveuue, the provisions of this pa.rt shall fumJ.sb 
Vaucouver .. W&abington 118886. • the Admlnlstrator written notl1lcatton u 

(vi) Olympic Air Pollution Control follows: 
Authority. 120 East State Avenue, <1> A notiftca.tlon of the date construc-
01 · 97 tion <or reconstruction as defined under 

ympia, WA 98501. § 60.15) of an affected faclllty ls com-
<XX) (reserved). menced postmarked no later than 30 
(YT) wsaconatn- days after such date. This requirement 

W18COnatn Dep&rtmeDt ot Natural Resources~ shall not apply in the case of mass-pro
P.O. Box m1. lbd.LloD, W18COmm 18707. duced facillties which are purchased in 

completed form. 22 
(ZZ) State of Wyofnlng, A1r QualltJ UI· <2> A notification of the anticipated 

Ytalon of the Department of Environmental date of lnltial startu f -&!> ted QuaUtL.B&t.ha BUU<lln P o an QUec 
8~:x>2. n way g, Cheyenne, Wyo: facillty Postmarked not more than 60 

(AAA) (rescrvi:dJ. 

IBBB)-Commonwealtll or Puerto Rico 
Commonwealth of Puerto Rico En,·1ror,
~rnta1 Quality Board. P:O. Box 11785. San
turce. P.R. 00910 77 

.. t'CCC>-0.S. Virgin Islands: U.S. Vir
gin Islands Department of Conservation 
and Cultural Mairs. P.O. Box 578, Char-
~~!4:i~~~~'.4pt. Thomas, U.S. Virgin 

<DDD) (reserved!. 
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days nor less than 30 days prior to such 
date. 22 
. <3> A notlfication of the actual date 
of lnltial startup of an affected fac1Uty 
postmarked within 15 days after such 
date. 22 

<4> A notification of any physical or 
operational change to an existing facll
lty1wh1ch may increase the emission ra.te 
of any air Pollutant to which a stand
ard applies, unless that change ls spe
cifically exempted under an applicable 



subpart or in t 60.14te> and the exemp
tion la not denied under I 60.14,d> <4>. 
This notice shall be postmarked 60 days 
or as soon as practicable before the 
change la commenced and shall include 
infonnatlon describing the precise na
ture of the change, present and proposed 
emission control systems, productive 
'capacity of the fac111ty before and after 
the change, and the expected comple
tion date of the change. The Administra
tor may request additional relevant in
formation subsequent to this notice. 22 

(5) A n'otlftcatlon of the .date UPon 
which demonstration of the continuous 
monitoring system· performance com
mences in accordance wtth § 60.13(C). 
Notl.ftcatlon shall be postmarked not less 
than 30 days prior to such date. 18 · 

Cb> Any owner or operator subject to 
the proVislons of this pa.rt shall main
t&ln reoords of the occurrence and dura
tion of any startup, shutdoWn, or mal
function. in the operation of an aftected 
facility; any malfunction of the air pal
lutlon control equipment; or any periods 
during which a continuous monitoring. 
system or monitoring device is inopera.- · 
tive. 18 · 

Cc> Each owner or operator required 
to Install a continuous monitoring sys
tem shall submit a written report of 
excess emissions <as defined In applicable 
iiubparts> to the Administrator for every 
calendar quarter. All quarterly rePorts 
shall be postmarked by the 30th day fol
lowing the -end of each calendar quarter 
and shall Include the following informa-
tion: 18 · 

1(1) The magnitude of excess emissions 
computed In accordance with§ 60.13Ch>. 
any conversion factorCs) used, and the 
date and time of commencement and 
completion of each time period of excess 
em1ssions. 18 · 

<2> Specl.ftc identification of each 
period of excess emissions that occurs 
during startups, shutdowns, and mal
functions of the affected facility. The 
nature and cause of any malfunction itf 
known>, the corrective· action taken or 
preventative measures il.ttopted.18 

<3> The date and time Identifying each 
period during which the continuous 
monitoring system was Inoperative ex
cept for zero and span checks and the 
nature of the system repairs or adjust
ments. 18 

<4> When no excess emissions have 
occurred or the continuous monitoring 
system<s> have not been Inoperative. re
paired, or adjusted, such information 
shall be stated In the report.'· 18 

Cd> Any owner or operator subject to 
the provisions of this part shall maintain 
a file of all measurements, including con
tinuous monitoring system, monitoring 
device, and performance testing meas
urements; all continuous monitoring sys
tem performance evaluations: all con
tinuous monitoring system or monitoring 
device calibration checks; adjustments 
and maintenance performed on these 
systems or devices: and all other infor
mation required by this part recorded .in 
a· permanent form suitable for Inspec
tion. The file shall be retained for at least 
two years following the date of such 
mea.surementr., maintenance, reports, and 

records. 5, 18 
<e> If noti.ftcation substantially similar 

to that In paragraph la) of this section 
1s required by any other State or local 
agency, sending the Administrator a 
copy of that notification will satisfy the 
requirements of paragraph <a> of this 
sectlon.2 2 

<Sec. 114. Clean AJr Act la amended <42 u.s.c. 7414». 68, e:r-
§. 60.8 Performance testa. 

<a> Within 60 days after achieving the 
maximum production rate at which the 
afl'ected facility will be operated, but not 
later than 180 days aft.er 1n1ttal startuP 
of such facility and at such other times 
as may be required by the Administrator 
under section 114 of the Act, the owner 
or operat.or of such facility shall conduct 
performance testes> and furnish the Ad
ministrator e. written report of the re8ults 
of such performance test<s>. 

<b> Performance tests shall be con
ducted aI}.d data reduced in ·accordance 
with tbe test methods and procedures 
contained in each applicable subpart 
unless the Administrator <1> specl.ftes 
or approves, in specific cases, the use of 
a reference method with minor changes 
In methodology, <2> approves the use 
of an equivalent method, <3> approves 
the use of e.n alternative method the re
sults of which he has determined to be 
adequate for indicating whether a spe
cific source ls in compliance, or <4> 
waives the requirement for performance 
test.a because the owner or operator of 
a source has demonstrated by other 
means to the Adminlstrator's satisfac
tion that the affected facillty ls in•com
pllance with the standard. Nothing in 
this paragraph shall be construed to 
abrogate the Administrator's authority 
to require testing under section 114 of 
the Act. 5 

<c> Performance tests shall be con
ducted under such conditions as the Ad
ministrator shall specify to the plant 
operator based on representative per
formance of the affected facility. The 
owner or operator sha.11 make available 
to the Administrator such records as may 
be necessary to determine the conditions 
of the performance tests. Operations 
during periods of startup, shutdown, iµid 
malfunction shall not constitute repre
sentative conditions for the purpose of a 
performance test nor shall emissions In 
excess of the level of the applicable emis
sion limit during periods of 'startup, 
shutdown, and malfunction be con
sidered a violation of the applicable 
emission limit unless otherwise specl.fted 
in the applicable standard. 4. 74 

(d) The owner or operator of an 
affected facility shall provide the 
Administrator at least 30 days prior 
notice of any performance test, except 
as specified under other subparts, to 
afford the Administrator the opportunity 
to have an observer present. 5, 98 

<e> The owner or operator of an 
affected facility shall provide, or cause to 
be provided, performance t.esttna facil
ities as follows: 

u > Sampling parts adequate for test 
methods applicable to such facility. 
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<2J Safe sampling platform<s>. 
<S> Safe access to sampling plat

form Cs>. 
<4J Utilities for sampling and testing 

equipment. 
(0 UnleBB otherwise specified in the 

applicable subpart, each performance 
test shall consist of three separate runs 
using the applicable test method. Each 
run shall be conducted for the time and 
under the conditions specified in the 
applicable standard. For the purpose of 
determining compliance with an . 
applicable standard, the arithmetic 
means of results of the three runs shall 
apply. In the event that a sample is 
accidentally lost or conditions occur in 
which one of the three runs must be 
discontinued because of forced 
shutdown, failure of an irreplaceable 
portion of the sample train, extreme 
meteorological conditions, or other 
circumstances, beyond the owner or 
operator's control, compliance may, 
upon the Administrator's approval, be 
determined using the arithmetic mean of 
the results of the two other runs.5•98 

<sec. 114. Clean AJr Act II amended <42 u.s.c. 7414)),68,83 

§ 60.9 Availability of information. 

The availabality to the public of In
formation pro~ided to, or otherwise ob
tained by, the Administrator under this 
Part shall be governed by Part 2 of this 
chapter. <Information submitted volwi
tarily to the Administrator for the pur· 
PoSes of §§ 60.5 and 60.6 is governed by 
§ 2.201 through § 2.213 of this chapter 
and not by § 2.301 of this chapter.) 

<Sec. 114. Clean AJr Act II amended <42 
U.S.C. 741UJ. 68, 83 

§ 60.10 State authority. 
The provisions of this part shall not 

be construed in any manner to preclude 
any State or political subdivision thereof 
from: 

<a> Adopting and enforcing any emis
sion standard or limitation applicable to 
an affected facillty, provided that such 
emission standard or limitation ls not 
less stringent than the standard appli
cable to such facility. 

Cb> Requiring the owner or operator 
of an affected facillty to obtain permits, 
llcenses, or approvals prior to 1n1tlating 
construction, modl.ftcatlon, or operation 
of such facillty. 

<Sec. 116 of the Clean Air Act u amended 
<42 u.s.c. 7416». 68,83 

§ 60.J I Compliance with standards and 
maintenance requirements,4 

<e.> Compliance with standards in this 
part, other than opacity standards, shall 
be determined only by performance test.a 
established by § 60.8. 

Cb> Compliance with opacity stand
ards in this part shall be determined by 
conducting observations In accordance 
with Reference Method 9 In Appendix A 
of this part or any alternative method. 



that Is approved by the Administrator. 
Opacity readings of portions of plumes 
which contain condensed, uncombined 
water vapor shall not be used for pur
poses of determining compliance with 
opacity standards. The results of con
tinuous monitoring by transmissometer 
which indicate that the opacity at the 
time visual observations were made was 
not in excess of the standard are proba
tive but not conclusive evidence of the 
actual opacity of an emisSion, provided 
that the source shall meet the burden of 
proving that the instrument used meets 
<at the time of the alleged violation> 
Performance Specification 1 in Appendix 
B of this part, has been properly main
tained and <at the time of the alleged 
violation> calibrated, and that the 
resulting data have not been tampered 
with in any way. 10.60 

<c> The opacity standards set forth in 
this part shall apply at all times except 
during periods of startup, shutdown, mal
function, and as otherwise provided in 
the applicable standard. 

Cd) At all times, including periods of 
startup, . shutdown. and malfunction, 
owners and operators shall, to the-extent 
practicable, maintain and operate any 
airected facllity including associated air 
pollution control equipment in a manner 
consistent with good air pollution control 
practice for mtntmtzing emissions. De
termination of whether acceptable oper
ating and maintenance procedures are 
being used w1ll be based on information 
available to the Admin!strator -which may 
include, but is not limited to, monitoring 
results, opacity observations, review of 
operating and maintenance procedures, 
and inspection of the source. 

(e) <1> An owner or operator of an af
fected facillty may request the Admin
istrator to determine opacity of emis
sions from the affected facllity during 
the initial performance tests required by 
t eo.8.10 

<2> Upon receipt from such owner or 
operator of the written report of the re
sults of the performance tests required 
by § 60.8, the Administrator will make 
a finding concerning compliance with 
opacity and other applicable standards. 
U the Administrator finds that an af
fected facllity ts in compliance wltll all 
appllcable standards for which perform
ance tests are conducted in accordance 
with § 60.8 of this part but during the 
time such performance tests are being 
conducted falls to meet 8llY appllcable 
opacity standard, he shall notify the 
owner or operator and advise him that he 
may petition the Administrator within 
10 days of receipt of notification to make 
appropriate adjustment to the opacity 
standard for the affected facillty.10 

<3> The Administrator will grant such 
a petltlon upon a demonstration by the 
owner or operator that the· affected fa
clllty and associated air pollution con
trol equipment was operated and main
tained in a· manner to mlnlmlze the 
opacity of emissions during the perform
ance tests; that the. performance tests 
were performed under the condltlons es
tablished by the Administrator; and that 
tha affected faclllty and associated air 
Pollution, control equipment were in
capable of be1ne adjusted or operated to 

meet the appllcable opacity standard. 10 
<4> The Administrator will establish 

an opacity standard for the affected 
facility meeting the above requirement.5 
at a level at which the source will be 
able, as indicated by the performance 
and opacity tests, to meet the opacity 
standard at all times during which the 
source is meeting the mass or concentra
tion emission standard. The Adminis
trator will promulgate the new opacity 
standard in the FEDERAL REGISTER. 10 
<Sec. 114, Clean Air Act is amended <42 
'U.S.C. 7414». 68, 83 

§ 60.12 Circumvention •. 5 

No owner or operator subject to the 
provisions of this part shall build, erect, 
install, or use any article, machine, 
equipment or process, the use of which 
conceals an emission which would other
wise constitute a violation of an applica
ble standard. Such concealment in
cludes, but ls not llmited to, the use of 
gaseous dlluents to achieve compllance 
with an opacity standard or with a 
standard which is based on the concen
tration of a pollutant in the gases dis
charged to the atmosphere. 

§ 60.13 Monitoring requirements.18 

<a> For the purposes of this section, 
all' continuous monitoring· systems re
quired under applicable subparts shall 
be subject to the provisions of this sec
tion upon promulgation of perfor
mance specifications for continuous 
monitoring system under Appendix B 
to this part, unless: 82 

<l > The continuous monitoring 
system ls subject to the provisions of 
paragraphs <c><2> and <c><3> of this 
section, or 82 

<2> otherwise specified in an applica
ble subpart or by the Ad.ministrator.82 

<b> All continuous monitoring systems 
and monitoring devices shall be installed 
and operational prior to conducting per
formance tests under § 60.8. Verification 

.of operational status shall, as a mini
mum, consist of the following: 

<l> For continuous monitoring sys
tems referenced in paragraph <c> (1) of 
this section, completion of the condi
tioning period specified by applicable 
requirements in Appendix B. 

<2> For continuous monitoring sys
tems referenced in paragraph <c> <2> of 
this section, completion of seven days of 
operation. 

<3> For monjtoring devices referenced 
in applicable subparts, completion of the 
manufacturer's written requirements or 

· recommendations for checking the op
eration or calibration of the device. 

<c> During any performance teSts 
required under § 60.8 or within 30 days 
thereafter and at such other times as 
may be required by the Administrator 
under section 114 of the Act, the owner 
or operator of any affected facility shall 
conduct continuous monitoring system 
performance evaluations and furnish the 
Administrator within 60 days thereof two· 
or, upon request, more copies of a written · 
report of the results of such tests. These· 
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continuous monitoring system perform
ance evaluations shall be conducted in 
accordance with the following specifica-
tions and procedures: · 

<1> Continuous monitoring systems 
listed within this paragraph except as 
provided in paragraph <c> <2> of this sec
tion shall be evaluated in accordance 
with the requirements and procedures 
contained in the applicable perform
ance specification of Appendix B as 
follows: 

m Continuous monitoring systems for 
measuring opacity of emissions shall 
comply with Performance Specification 1. 

<U> Continuous monitoring systems for 
measuring nitrogen oxides emissions 
shall comply with Performance Specifi
cation 2. 

(iii) Continuous monitoring systems for 
measuring sulfur dioxide emissions shall 
comply with Performance Specification 2. 

<iv> Continuous monitoring systems for 
measuring the oxygen content or carbon 
dioxide content of effluent gases shall 
comply with Performance Specification 
3. 

<2> An owner or operator who, prior 
to September 11, 1974, entered into a. 
binding contractual obligation to pur
chase specific continuous monitoring 
system components except as referenced 
by paragraph <c> <2> <iii> of this section 
shall comply with the following require
ments: 

m Continuous monitoring systems for 
measuring opacity of emissions shall be 
capable of measuring emission levels 
within ±20 percent with a confidence 
level of 95 percent. The Calibration Error 
Test and associated calculation proce
dures set forth in Performance Specifi
cation 1 of Appendix B shall be used for. 
demonstrating compliance with this 
specification. 

(ii) Continuous monitoring systems 
for measurement of nitrogen oxides or 
sulfur dioxide shall be capable of meas
uring emission levels within ±20 percent 
with a confidence level of 95 percent. The 
Calibration Error Test, the Field Test 
for Accuracy <Relative>, and associated 
operating and calculation procedures set 
forth in Performance Specification 2 of 
Appendix B shall be used for demon
strating compliance with this specifica
tion. 

<W> Owners or operators of all con
tinuous monitoring systems installed on 
an affected factlity prior to October 8, 
1975 are not required to conduct 
tests under paragraphs (c) (2) m and/or 
<11> of this section unless requested by 
the Administrator. 23 

(3) All continuous monitoring systems 
referenced by paragraph <c> (2) of this 
section shall be upgraded or replaced (if 
necessary) with new continuous moni
toring systems, and the new or improved 
systems shall !be demonstrated to com
ply with applicable performance speci
fications under paragraph <c> <1> oft~ 
section on or before September 11, 1979. 

<d> Owners or operators of all con
tinuous monitoring sys~ms installed in 
accordance with the provisions of this 
part shall check the zero and span drift 



1 &~ R$CB~ onoo dally in accordance wtt.h 
: ~a method prescribed by the manulac-

@m"ei' of such systems unless the manu
; fMWrei' recommends adjustments at 
• cllaorter intervals, in which case such 
'rGtOmmendatlons she.ll be followed. The 
'i 9)Jro and span shall, as a minimum, be 
! ['Aijusted whenever the 24-hour zero drift 
· M 24-hour calibration drift limits of the 
" opplicable performance specifications In 
' All)~ndlx B are exceeded. For contlnuoua 
~'!im.Onltoring systems measuring cpacity oi 
- G:mlissions, the optical surfaces exposed 
i tc the efiluent gases shall be cleaned prior 

tn performing the zero or span drift ad
~ 311.l!'atments except that for systems using 
~ automatic zero adjustments, the optical 
~ sw'faces shall be cleaned when the cum
{ U!®.tive automatic zero compensation ex
"~ four percent opacity. Unless other
£ otse approved by the Admin1strator, the 

ticllowing procedures, as applicable, shall 
• ~ followed: 
: (1) For extractive continuous moni
~rtng systems measuring gases, m1n1-

. imwn procedures shall include introduc

. ~ applicable zero and span gas mixtures 
into the measurement system as near the 

~ Jl)ll"obe as is practical. Span and zero gases 
- oortifted by their manufacturer to be 
. ~eable to National Bureau of Stand
. Gi'ds reference gases shall be used when-
1 ever these reference gases are available. 
· The span and zero gas mixtures shall be 

@he same composition as specified in AP
- pandlx B of this part. Every slx months 

llrom dat.e of manufacture, span and zero 
·, ~ shall be reanalyzed by conductlns 
· ~plicate analyses with Reference Meth· 
1 od.s a for SO,, 7 for NO., and 3 for 0. 
• G!liic:ll co.. respect4vely. 'Ihe gases may be 
-~ mt &m ~t lntel!'vals It 
~ loDBer shelf lives a.re guaranteed by the 
r manufacturer. 
: <2> For non-extractive continuous 
· ·monit.oring systems measuring gases, 
'· m1n1mum procedures shall include up
~ ooale check<s> using a certified calibra
• tion gas cell or test cell which is func
- tionally equivalent to a known gas con
t: centratton. The zero check may be per-

formed by computing the zero value from 
;. upscale measurements or by mechani
~ cruly producing a zero condition. 
; <3> For continuous monitoring systems 
\ measuring opacity of emissions, m1n1-
·, mum procedures shall include a method 
• h'or producing a simulated zero opacity 

condition and an upscale <span> opacity 
condition using a certified neutral den

' sity filter or other related technique to 
. p!l'oduce a known obscuration of the tight 
: b3am. such procedures shall provide & 
; system check of the analyzer internal 
' optical surfaces and all electronic cir-
ctiitry including the lamp and photode

. tl:lctor assembly. 
! <el Except for system breakdowns, re
; pairs, calibration checks, and zero and 
~ span adjustments required under. para
. graph <d> of this section, all continu~us 

monit.oring systems shall be in contin
uous o})2ration and shall meet minimum 
frequency of o~ration requirements as 
follows: 

< 1) All continuous monitoring sys
tems referen~ed by paragraphs Cc> <l> 

and <c> <2> of this section for measuring: 
opacity of emissions shall complete a 
minimum of one cycle of sampling and 
analyzing for each successive ten~second 
period and one cycle of data recordin~ 
for each successive six-minute period.s 

<2> All continuous monitoring.systems 
referenced by paragraph <c> <1) of this 
section for measuring oxides of nitrogen, 
sulfur dioxide, carbon dioxide, or oxygen 
shall complete a minimum of one cycle 
of operation <sampling, analyzing, and 
data recording) for es.ch successive 15-
minute period. 

<3> All continuous monitoring systems 
referenced by paragraph <c> C2) of t.his 
section, except opacity, shall complete a 
minimum of one cycle of operation <sam
pling, analyzing, and data recording) 
for each successive one-hour period. 

<f> All continuous monitoring systems 
or monitoring devices shall be installed 
such that representative measurements 
of emissions or process parameters from 
the affected facility are obtained. Addi
tional procedures for location of contin
uous monitoring systems contained in 
the applicable Performance Specifica
tions of Appendix B of this part shall be 
used . 

<g> When the efiluents from a single 
affected facility or two or more affected 
facilities subject to the same emission 
standards are combined before being re
leased to the atmosphere, the owner or 
operator may install applicable contin
uous monitoring systems on each e1Duent 
or on the combined emuent. When the af
fected fac1lities are not subject to the 
same emission standards, separate con
tinuous monitoring systems shall be in
stalled on each effluent. When the emu
ent from one affected facility is released 
to the atmosphere through more than 
one point, the owner or operator shall 
install applicable continuous monitoring 
systems on each separate emuent unless 
the installation of fewer systems ts ap
proved by the Adm1n1stra.tor. 

<h> Owners or operators of all con
tinuous monitoring systems for measure
ment of opacity shall reduce all data to 
six-minute averages and for systems 
other than opacity to one-hour averages 
for time periods under§ 60.2 <x> and <r> 
respectively. Six-minute opacity averages 
shall be calculated from 24 or more data 
paints equally spaced over each six
minute period. For systems other than 
opacity, one-hour averages shall be com
puted from four or more data points 
equally spaced over each one-hour pe
riod. Data recorded during periods of sys
tem breakdowns, repairs, calibration 
checks, and zero and span adjustments 
shall not be included in the data averages 
computed under this paragraph~ ':An 
arithmetic 'or integrated average of .~11 
data may be used. The data output of .all 
continuous monitoring systems may be 
recorded in reduced or nonreduced,form 
/e.g. ppm. pollutant and percent o, or 
lb/million Btu of pollutant>. All excess 
emissions shall be converted into units 
of the· stands.rd using the applicable .con
version procedures specified in subparts. 
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After c~nversion' into Units. of the stand
ard, the data may be rounded ·to the same 
number of significant digi~. used in sub

. parts to. s~~f t~·. aQP.li~t}il~1 ~1ia-ndar,d 
<e.g., rounded to the neares_t one percent 
opacity>. · ··· · 

m ·After reeelpt and'coiisideration ot 
written· a·ppllcation, .' Uie- Admtnistrat.or may approve altem~t!V.es' t.o any monl:O 
torlng proceaureS or ~eqi,lir~ents of ih.la 
part. inclu<lli,lg, . but. n~t .}hi>,.lted. to Ule 
following: 42._.. · ,, . . : ·:i~,;f;~ ~~,: 

(l)· Alternative monitoring require
. ments· when· installation of a continuous 
monitoring system ·or· monitoring device 
specifted by this part would not provide 
accurate measurementsidue to liquid wa
ter or other- interferences caused·bY sub-

·- stances. with the effluent gases. 
(2) Alternative· monitoring require

ment.<; when the· affected faclllty·is infre-
1quently operated; . j . -" :· ·.r 

C3) Altemative·~m:onitoring- require
ments to.accomfiiodllte continuous moni
toring · systems· that require- additional 
·measur.ements to·correct for-stack mois-
ture conditlon8.. :' ·' · ... , ·. " 

·· <4> Alternativeli:>cations for installing 
continuous monitoring· systems or moni
toring devices when:· the :owner or.opera
tor can demonstrate that installation at 
alternate' locations' will enable accurate 
and· representative measurements. 

. <5> Alternative .methods of converting 
pollutant concentration measurerilents·to 

.unit.<;· of the stahdaras: ,. ·. ·. · · '· 
<6> · Alternative' procedures for per

forming daily checks .of zero and span 
drift that do not involve Use of span gases 
or test cells. · · -~ ~· - - . 
· . m Alternatives to the A.S.T.M. test 
methods or sampling procedures specified 
by any subpart. . - . 

<SY'Alternatlve continuoWJ monitor
ing systeins'thafdo not meet the design 
or performance requirement.<; in Perform
ance Specification 1, Appendix B, but 
adequa'tely demonstrate': a di:finite ·an~ 
consistent relli.tiohship between· its meas
'W'ements and the .. measurements of 
opacity \by a system ·co'mplying with th~ 
requirement.<; in Performance Specifica
tion 1. ·The' Adniinisti:ator may require 
that ·such demonstration be performed 
for each affected facility .. ' ; .. 

<9> ·Alternative monitoring·· require
ments when the'-eftluent froin a single 
affected facility or the combined e1Huent 
from two or more affected facilities are 
.released·to the atmosphere- 'tlirough more 
than one.paint .. :~ -" : ·: · · . · · 

..,;·; ;"!!~ ... · ~..:.;flJ,· .';.P ··'· '«-·'' 

• H .. . _··j .: : ! ~. ! .. .; l ... ~· ~ : J • 1 

... ·:,.? • ·.• ~· ...... :r~ - . -· i ! 1 Vi ~ 1. '. 

·; 

·:; ·. :, .:·.··- .:-.. . '· i2' .:· _, •.. " 
:_§ ~~~4-1 --~~~~ciWo~;~ : 1, • ' ··: · , , 

: '. (a.) . Except .-as.· provid"et:i' under· par&'
•paphs: <d->, ~e> &.nd •.{f) qjf· this sectlliri, 
any physica1.<ori ope'rational'ichlitlge ~ 
·JUl existlnir:-iacmty:.which 1re5ult& .fn an 
increase :Indhe .einissioh~·rate::to ·the 
atmosi:>bere:of .. &ny,p0llutant to ·which 1a 
standard, a:pplie5 shall be ebl1Sid'ered; a 
modification within the meaning of sec-



tlon 111 of the Act. Upon modlftcatton, 
an existing facillty shall become an af
fected facility for each pollutant t.o 
which a standard applies and for which 
there is an increase in the emission rate 
t.o the atmosphere. 

<b> Emission rate shall be expressed as 
kg/hr of any pollutant discharged int.o 
the atmosphere for which a standard is 
applicable. The Administrat.or shall use 
the following t.o determine emission rate: 

<l) Emission fact.ors as specified in 
the latest issue of "Compilation of Air 
Pollutant Emission Fact.ors," EPA Pub
lication No. AP-42, or other emission 
factors determined by the Administrator 
t.o be superior t.o AP-42 emission factors, 
in cases where utllizuion of emission 
factors demonstrate ttlat the emission 
level resulting from th·~ physical or op
erational change will either clearJ.y in
crease or clearly not increase. 

<2> Material balances, continuous 
monitor data, or manual emission tests 
in cases where utilization of emission 
fact.ors as referenced in paragraph <b> 
<l > of th,is section does not demonstrate 
t.o the Admlnistrat.or's satisfaction 
whether the emission level resulting from 
the physical or operational change will 
either clearly increase or clearly not in
crease, or where an owner or operator 
demonstrates t.o the Administrator's 
satisfaction that there are reasonable 
grounds t.o dispute the result obtained by 
the Administrat.or utilizing emission fac
_t.ors as referenced in paragraph <b> <1 > 
of· this section. When the emission rate 
is based on results from manual emission 
·tests or continuous monitoring systems, 
the procedures specified in Appendix C 
of this part shall be used t.o determine 
whether an increase in emission rate has 
occurred. Tests shall be conducted under 
such conditions as the Administrator 
shall specify t.o the owner or operator 
based on representative performance of 
the facllity. At least three valid test 
runs must be conducted before and at 
least three after ihe physical or opera
tional change. All operating parameters 
which may affect emissions must be held 
constant t.o the maximum feasible degree 
for all test runs. 

<c> The addition of an affected facllity 
t.o a stationary source as an expansion 
t.o that source or as a. replacement for 
an existing faclllty shall not by itself 
bring within the applicabllity of thls 
part any other ·facllity within· that 
source. · · · 

Cd> A modification shall not be deemed 
t.o occur if an existing facllity undergoes 
a physical or operational change where 
the owner or operator demonstrates t.o 
the Administrat.or's satisfaction Cby any 
of the procedures prescribed under para
graph Cb) of this section> that the t.otal 
emission rate of any pollutant has not 
increased from all facilities within the 
stationary source t.o which appropriate 
reference, equivalent, or alternative 
methods, as defined in § 60.2 Cs>, Ct> and 
Cu>, can be applied. An owner or operat.or 
may completely and permanently close 
any facility within a stationary source 
to prevent an increase in the toto.l emis~ 

sion rat.e regardless of whether such 
reference, equivalent or · alternative 
method can be applied, if the decrease 
in emission rate from such closure can 
be aclequat.ely determined by any of the 
procedures prescribed under paragraph 
Cb> of this section. The owner or oper
ator of the source shall have the burden 
of demonstrating compliance with this 
section. 

<1> Such demonstration shall be In 
writing and shall include: m The name 
and address of the owner or operator. 

<ii> The location of the stationary 
source. 

<W> A complete description of the ex
isting facillty undergoing the physical 
or operational change resulting in an in
c1'ee.se in emission rate, any applicable 
control system, and the physical or OP
eratlonal change to such faclllty. 

<iv> The emission rates into the at
mosphere from the existing facility of 
each pollutant to which a standard ap
plies determined before and after the 
physical or operational change takes 
place, to the extent such Information 1s 
known or can be predicted. 
· <v> A complete description of each 
faclllty and the control systems, if any, 
for those facilities within the stationary 
source where the emission rate of ~h 
pollutant in question will be decreased 
to compensate for the Increase in emis
sion rate from the existing faclllty un
dergoing the physical or operational 
change .. · 

Cvl> The emission rates int.o the at
mosphere of the pollutants in question 
from each facility described. under pare.
graph <d> (1) Cv> of this section both be
fore and after the improvement or in
stallation of any applicable control 
system or any physical or operational 
changes to such faclllties t.o reduce emis
sion rate. 

<vll> A complete description of the 
procedures and methods used t.o deter
mine the emission rates. 

C2> Compliance with paragraph <d> 
of this section may be demonstrated by 
the methods listed in paragraph <b> of 
this section, where appropriate. Decreas
es In emissions resulting from require
ments of a State implementation plan 
approved or promulgated under Part 62 
of this chapter will not be acceptable. 
The required reduction in emission rate 
may be accomplished through the instal
lation or improvement of a control sys
tem or through physical or operational 
changes to facWties including reducing 
the production of a facility or closing a 
facility. 

C3> Emission rates established for the 
existing facility which is undergoing a 
physical or operational change resulting 
in an increase In the emission rate, and 
established for the facilities described 
under paragraph <d> Cl> Cv> of this sec
tion shall become the baseline for deter
mining whether such faclllties undergo 
a modification or are in compliance with 
standards. 

<4> Any emission rate in excess of that 
rate established under paragraph <dl 
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C3> of this section shall be a violation of 
these regulations except as otherwise 
proVlded in paragraph <e> of this sec
tion. However, any owner· or operat.or 
electing to demonstrate complla.nce un
der this paragraph (d) must apply to 
the Administrator to obtain the use of 
any exemptions under paragraphs' <e> 
C2>, <e> <3>, and <e> <4> of this section. 
The· Administrator will grant such ex
emption only if, In his judgment, the 
compliance originally demonstrated un
der this paragraph will not be circum
vented or nullified by the utlllzation Of 
the exemption. · 

<6> The Administrator ma.:v reqwn 
the use of continuous monitoring devicea 
and ·compliance with necessary reporting 
procedures .for each facility described ln 
paragraph <d><l><W> and <st> OHv> ·or 
this section. 

<e> The following shall not, by them
selves, be considered modlftcations under 
this part: 

(1) Maintenance, repair, and replace
ment which the Administrator ·deter
mines to be routine for a source category, 
subject to the provisions of · paragraph 
Cc> of.thJs section· and I 60.15. · -

C2> An increase in production rate of 
an existing facility, if that increase can 
be accomplished without a capital ex
penditure on that facility. 90 

<3> An increase in the hours of opera
tion. 

(4) Use of an alternative fuel or raw 
material if, prior t.o the date any stand
ard under this part becomes applicable 
to that source type, as provided by § 60.1, 
the existing facility was designed to ac
commodate that alternative use. A 
facility shall be considered t.o be designed 
to accommodate an alternative fuel or 
raw material if that use could be accom
plished under the facility's construction 
specifications as amended prior t.o the 
change. Conversion t.o coal required for 
energy considerations, as specified in sec
tion 119Cd> <5> of the Act, shall not be 
considered a modlftcation. 

C5) The addition or use of any system 
or device whose primary function is the 
reduction of air pollutants, except when 
an emission control system is removed 
or ls replaced by a system which the Ad
mlnistrat.or determines to be less en
vironmentally beneficial. 

(6) The relocation or change In 
ownership of an existing facillty. 

<f> Special provisions set forth under 
an applicable subpart of this part shall 
supersede any conftlcting provisions of 
this section. · 

Cg) Within 180 days of the comple
tion of any physical or operational 
change subject t.o the control measures 
specified in paragraphs <a> or (cl> of 
this section, compllance with all appli
cable standards must ~ achieved. 
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§ .15 ecomtruet1on. 

·<a> An existing facillty, upon recon
struction, becomes an affected facillty, 
Irrespective of. anY change ln emission 
18te. . 

<b> "Reconstruction" means the re
placement of components of an existing 
faclllty to such an extent that: 

< 1 > The fixed capital cost ol the new 
components exceeds 50 percent of the 
flxed capital cost that would be required 
.to construct a comparable entirely new 
factllty. and . 
. · · <2> It is technologically and econom
ically feasible to meet the applicable 
atandards set forth in this part. 

<c> "Fixed capital cost" means the 
capital needed to provide all the de
preciable components. 

<d> If an owner or operator of an 
existing facility proposes to replace com
ponents, and the ftxed capital cost of the 
new components exceeds 50 percent of 
the fixed capital cost that would be re
quired to construct a comparable en
tirely new facillty, he shall notify the 
Adminlstrator of the proposed replace
ments. The notice must be postmarked 
60 days <or as soon as practicable> be
fore construction ·or the replacements is 
commenced and must include the fol
lowing information: 

(1) Name and address of the owner 
or operator. 

<2> The location of the existing facu
lty. 

<3> A brief description of the existing 
facillty and the components which are to 
·be replaced. 

<4> A description of the existing air 
;Pollution control equipment and the 
proposed air pollution control equip
ment. 

<5> An estimate of the fixed capital 
cost of the replacements ·and of con
structing a comparable entirely new 
facillty. 

<6> The estimated life of the existing 
facillty after the replacements. 

<7> A discussion of any economic or 
technical llmitatlons the facility may 
have ln complying with the applicable 
standards of performance after the pro-
posed replacements. · 
· · <e> The Admlnistrator will deter
m1ne, within 30 days of the receipt of the 
notice required by paragraph <d> of this 
section and any additional information 
he may reasonably require, whether the 
proposed replacement constitutes re
construction. · · 

<t> The Admln.lstrator's determination 
under paragraph '(e) shall be based on: 
- <1 > The fixed capital cost of the re
placements in comparison· to the fixed 
capital cost that would be required to 
construct a compara'Qle en~ new 
facWty; ·· · 

<2> The estimated life of the facillty 
after the replacements compared to the 
life of a comparable entirely new facillty; 

<3> The extent to which. the compo
nents being replaced cause or contribute 
to the emissions from the facillty; and 

<4> AD1 economic or teclmical 11mita;. 

tions on compliance with appl.1cable 
standards of performance which are in
herent in the proposed replacements. 

<g> Individual subparts of this part 
may include specific provisions which 
refine and delimit the concept of recon
struction set forth in this section. 
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Prioritized Major Soun:e.Catagories 

Priority Number• 

Source Category 
1. Synthetic Organic Chemical Manufacturing 

(a) Unit processes 
{b) Storage and handling equipment 
(c) Fugitive emission sources 
(d) Secondary sources 

2. Industrial Surface Coaling: Cans 
3. Petroleum Refineries: Fugitive Sources 
4. Industrial Surface Coating: Paper 
a. Dry Cleaning 

(a) Perchloroethylene 
(b) Petroleum solvent 

8. Graphic Arts 
7. Polymers end Resins: Acrylic Resins 
8. Mineral Wool 
9. Stationery Internal Combustion Engines 
10. Industrial Surface Coating: Fabric 
11. Fossil-Fuel-Fired Steam Generators: 

Industrial Boilers 
12. Incineration: Non-Municipal 
13. Non-Metallic Mineral Processing 
14. Metallic Mineral Processing 
15. Secaacfary Copper 
18. PhOlphaie Rock Preparation 
17. P011Ddriet: Steel and Gray Iron 
18. Po&,man and Resins: Polyethylene 
19. Charcoal Production 
20. Synthetic Rubber 

(a) Tire manufacture 
(b) SBR production 

21. Vegetable Oil 
22. lnduetrial Surface Coatins: Metal Coil 
23. Petrolewn Tramportatian and Mark.atiaa 
Z4. By-Product Coke Ovens 
25. Synthetic Flbera 
28. Plywood Manufacture 
rl. Industrial Surface Coating: Automobiles 
28. Industrial Surface Coating: Large 

Appl.lances 
29. Crude Oil end Natural Gas Production 
30. Seoondary Muminum 
31. Potash 
32. Sinterlns: Clay and Fly Ash 
33. Glaas 
34. Gypsum 
35. Sodium Carbonate 
36. Secondary Zinc 
~-Polymers and Resins: Phenolic 
38. Polymers and Resins: Urea....:...Melemlne 
3". Ammonia 
40. Pofymen and Rellinr. Polystyrene 
CL Polymen and. Resina: ~AN Resins 
42. Flbergl11811 
G. Polymere and Resirul: Polypropylene 
44. Tex.tile Processing 
45. AsphaU Roofing Plents 
ta. Brick and Related Clay Products 
«7. Ceramic Clay Manufacturing 
.ta. Ammonium Nitrate Fertilizer 
49. Castable Refractories 
60. Borax and Boric Acid 
51. Polymers and Resins: Polyester Resins· 
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52. Ammonium Sulfate 
53. Starch 
54.. Perllle 
55. Pho1phoric Acid: Thermal Process 
56. Uranium Refining 
57. Animal Feed Defluorinetion 
58. Urea (for fertilizer and palymers) 
511. Detergent 

Other SoW'Ce Categories. 
Lead acid battery manufacture•• 
Organic solvent cleaning*• 
bidustrial llUl'fece coating: metal furniture•• 
Stationary gas turbines••• 

(Sec.111. 301[a), Clean Air Act as amended 
(42 u.s.c. 7411. 7601)) 

• Low numbers have highest priority: e.g .. N 
hlsh priority. No. 59 is low priority. 

•• Minor - category. but induded on list 
eince en NSPS is being developed fur that llOllJ'Ce 

category. 
. ••• Not prioritized. since an N8PS far thla major 

llOUnle cetesorY hes already been proposed. 



Subpart &-Adoption and Submittal of 
State Plans for Designated Facilities 21 

§ 60.20 Applicnbillty. 
The provisions of this subpart apply 

to States upon publication of a final 
guldellne document llllder § 60.22<a)._ 

§ 60.21 Definitions. 

Terms used but not defined in this 
subpar~ shall have the meaning given 
them in the Act and in subpart A: 

<a> "Designated pollutant" means any 
air pollutant, emissions of which are 
subject to a standard of performance for 
new stationary sources but for which air 
quality criteria have not been tssued, 
and which Is not Included on Ii. Ust pub
lished \lllder section lOS<a> or section 
112<b> <1> <A> of the Act. 

<b> "Designated facllity" means any 
existing ·facllicy <see § 60.2Caa> > which 
emits a designated pollutant and which 
would be subject to a standard of per
formance for that pollutant if the exist
ing facility were an at?ected fac1llty (see 
§ 60.2<e»: 

<c> "Plan" means a plan under sec
tion lll<d) of the Act which establishes 
emission standards for designated pol
lutants from designated facllltles and 
provides for the Implementation and 
enforcement of such emission standards. 

(d) "Applicable plan" means the plan, 1 
or most· recent revision thereof, ·which 
has been approved under § 60.27<b> or 
promulgated under§ 60.27<d>. • 

<e> '"Emission guideline" means a 
guideline set forth in subpart c of thia 
part, or in a final guideline document 
published under· § 60.22 <a>, which re
flects the degree of emission reduction 
achievable through the application of the 
best system of emission reduction which 
<taking Into account the cost of such 
reduction> the Administrator has de-· 
termined has been ·adequately demon
strated for designated facilities. · 

<f> "Emission standard" means a 
legally enforceable regulation setting 
forth an allowable rate of emissions into 
the atmosphere, or prescribing equip
ment specifications for control of air pol-. 
lutlon emissions. 

(g) "Compliance schedule" means a 
legally enforceable schedule specifying 
a date or dates by which a source or cate
gory or sources must comply with specific 
emission standards contained In a plan 
or with any increments of progress to 
achieve such compliance. 

<h> "Increments of progress" means 
steps to achieve compliance which must 
be taken by an owner or operator of a 
designated fac!11ty, including: 

<1) Submittal of a final control plan 
for the designated facility to the appro
priate air pollution control agency; 

<2> Awarding of contracts for emis
sion control systems or for process modi
fications, or Issuance of orders for the 
purchase of component parts· to accom
plish emission control or process modi
fication. 

<3> Initiation of on-site construction 
or Installation of emission control equip
ment or process change; 

<4> Completion of on-site construc
tion or installation of emission control 
equipment or process change; and_ 

<&> Ffnsl compllanee .. 
m "Region" means an air quality cosa

trol region designated under section llll 
of the Act and described in Part 81 of 
this chapter. · 

(j) "Local agency" means any local 
governmental agency. 

§ 60.22 Publicaliaa of arnfdeline d
meata, e~ion guidelines, and final 
compliance limes. 

(a) After promulgation of a standard 
of performance for the control of a des
ignated pollutant from affected facilities, 
the Administrator wlll pubUsh a draft 
guideline document containing informa
tion pertinent to control of the desig
nated pollutant from designated facn
ltles. Notice of the avallablllty of the 
draft guideline document w1ll be pub
lished in the FEDERAL REOISTBll, and Pub
lic comment.a on tt.e contents wm be In
vited. Alter consideration of public com
ments, a ftnal guideline doc\Dllent will be 
published and notice of tts avallabittty 
WW be published ln the F'BDERAL REGIS'l'Kll. 

<b> · Guideline documents published 
under this section will provide Informa
tion for the development of State plallB, 
such as: 

. <l) Information concerning known or 
suspecteg endangerment of public health 
or welfare caused, or contributed to, by 
the designated pollutant. 

<2> A description of systems of emis
sion reduction which, In the Judgm~t 
of the Admlnlstrator, have been ade.
quately demonstrated. 

<3i Informatlorron the degree of emis
sion reduction which Is achievable w!tli 
each system, together with information 
on the costs and environmental et?ects of 
applying each system to designated fa
cilities. 

<4"> Incremental periods of time nor
mally ·expected to be necessary for the 
'design, installation, and startup of Iden-· 
titled oontrol"sYstems. 

(5) AD emission guideline that reflects 
the application of the best system of 
emission reduction <considering the cost 
of such reduction> that has been ade
quately demonstrated for designated fa
cilities, and the time within which com
pliance with ~mission standards of equiv
alent stringency can . be achieved. The 
Administrator. will specify dlt?erent emis
sion guJde!lne:i or compliance times or 
both for different sizes, types, and classes 
of designated:· faci11ties when costs at 
control, physicaI;llmltations, geographi
cal location, or similar factors make sub-
categorization appropriate. 

<6) Such other available information 
as the Administrator determines may 
contribute to the formulation of State 
plans. 

c"c > Except as provided in paragraph 
<d> <1>. of this section, the emission guide
lines and compliance times referred to 
in paragraph <b> (5) of this section will 
be proposed for comment upon publica
tion of the draft guideline document, 
and after consideration of comments wm 
be promulgated In Subpart C of this part 
with such modifications as may be ap
propriate. 

<d> (1) If"the Administrator determine& 
that a designated pollutant may caµee 
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OJ' contribute to endangerment of ~ 
welfare, but that adverse etrec\s on puJ,, 
llc health have not been demonstrated. 
he will include the determination 1n tbe 
draft guideline document and 1n the~ 
lllAL REGISTER notice of its avallablllqi. 
Except. as provided in paragraphJd).(2) 
0: this secUon, pa.re.graph <c> of Ulla 
sec:tlon shall be inapplicable in sucJa 
cases. 

<2> U the Administrator determines .. 
any time on the ba.sJs of new information 
that a prior determination under para
graph <d> <11 of this section ls incorrecl 
or no longer correct, he will publlsll 
notice of the determination Jn the Fu
IRAL ~GISTER, revise the guideline d~ 
ment as necessary under para.graph <&>. 
of this section, and propose and promul· 
gate emtsslan guidelines and compllanat 
tsmee 1Uldel' paragrap)l (O) of tldl 
eectlon. 

I 60.23 Adoption ad auhm.lual of State 
planr, public hearings. 

(a) CU Within nine months after no
tice of the availablllty of a final guide
line document is published under § 60.22 
<a>, each State shall adopt and subm1' 
to the Admlnlstrator, in accordance wit.h 
§ 60.4, a plan for the control of the desig
nated p0llutant to which the guideline 
document applies. 

<2> Within. nine months after notice of 
the availability of a final revised guide
line document ls published as provided 
in § 60.22Cd> <2>, each State shall adopt 
and submit to the ·Administrator a117 
plan revision necessary to meet the re
qulrements of this subpart. 

<b> Uno designated faclllty Is located 
within a State, the State shall submit 
a letter of certification to that effect to 
the Administrator within the time spe
cified in paragraph <a> of this section. 
Such certification shall exempt the State 
from the requirements of this subpan 
for that designated p0llutant. 

Cc> <I> Except as provided in para
graphs Cc> <2> and <c> (3) of this section, 
the State shall, pr-lor t.o the adoption of 
any plan or revision thereof, conduct 
one or more public hearings within the 
State on such plan or plan revision. 

<2> No hearing shall be required for 
any change to an Increment of progress 
in an approved compliance schedule un
less the change is likely to cause the · 
facility to be unable to comply with the 
ftnal compliance date in the schedule. 

(3) No hearing shall be required on 
an emission standard 1n effect prior to 
the et?ectlve date of this subpart If it was 
adopted after a public hearing and ls 
at least as stringent as the corresponding 
emission guideline specified in the appli
cable guideline document published 
under§ 60.22<a>. 

<d> Any hearing required by para
graph <c> of this section shall be held 
only after reasonable notice. Notice shaH 
be given at least 30 days· prior to ·the 
date of such hearing and shall Include: 

<I> Notification to the public by 
prominently advertising the date, time, 
and place of such hearing in each region 
at?ected; 

<2> Availability, at the time of public 
announcement,. of each proposed plan or 



revision thereof for pubUc inspection in 
at least one location in each region to 
which it will apply; 

(3) Notltlcation to the Administrator; 
<4) -:Notfifoation to each local air pc>1-

1ut1on control agency in each region to 
which the plan or revision will apply; and 

<5> In the case of an interstate re-
gion, notification to any other State in
cluded in the region. 

<el The State shall prepare and retain, 
for a minimum of 2 years, a· record of 
each hearing for inspection by any inter
ested party. The record shall contain, as 
a minimum, a list of witnesses together 
with the text of each presentation. 

<fl The State shall submit with the 
plan or revision: 

11 > Certification that each hearing re
quired by paragraph <c> of this section 
was held In accordance with the notice 
required by paragraph <d> of this sec
tion; and 

<2> A list of witnesses and their orga
nizational amUatlons, if any, appearing 
at the hearing and a brief written sum

. mary of each presentation or written 
submission. 

<g> Upon written appUcatlon by a 
State agency <through the appropriate 
Regional Office>. the Administrator may 
approve State procedures designed to in
sure public participation in the matters 
for which hearings are required and pub
lic notification of the opportunity to par
ticipate If, in the Judgment of the Ad
ministrator, the procedures, although 
different from the requirements of this 
subpart, in fact provide for adequate 
notice to and participation of the pubUc. 
The Administrator may impose such con
ditions on his approval as he deems 
necessary. Procedures approved under 
this section shall be deemed to satisfy the 
requirements of this subpart regarding 
procedures for public hearings. 

§ 60.24 Emission standards and compli
ance schedules. 

ca> Each plan shall include emission 
standards and compUance schedules. 

<b> <l> Emission standards shall pre
scribe allowable rates of emissions except 
when it is clearly impracticable. Such 
cases will be identified in the guideline 
documents issued under § 60.22. Where 
emission standards prescriillng equip
ment specifications are established, the 
plan shall, to the degree possible, set 
forth the emission reductions achievable 
by implementation of such specifications, 
and may permit compliance by the use 
of equipment determined by the State 
to be equivalent to that prescribed. 

<2> Test method8 and procedures for 
determining compliance with the emis
sion standards shall be specified in the 
plan. Methods other than those specified 
in Appendix A to this part may be speci
fied in the plan if shown to be equivalent 
or alternative methods as defined in 
§ 60.2 (t) and (U). 

<3> Emission standards shall apply to 
all designated facilities within the State. 
A plan may contain emission standards 
adopted by local jurisdictions provided 
that the standards are enforceable by 
the State. 

Cc> Except as provided in paragraph 
<fl of this section, where the Adminis
trator has determined that a designated 
pollutant may cause or contribute to en
dangerment of public health, emission 
standards shall be no less stringent than 
the corresponding emission guideline<s> 
specified in Subpart C of this part, and 
final compliance shall be required as ex
peditiously as practicable but no later 
than the compliance times specified in 
Subpart C of this part. 

<d> Where the Administrator has de
termined that a designated pollutant 
may cause or contribute to endangerment 
of public welfare but that adverse ef
fects on public health have not been 
demonstrated, States may balance the 
emission guidelines, compliance times, 
and other information provided in the 
applicable guideline document against 
other factors of public concern in estab
lishing emission standards, compliance 
schedules, and variances. Appropriate 
consideration shall be given to the fac
tors specified in § 60.22Cb> and to infor
mation presented at the public hear
ing Cs> conducted under § 60.23<c>. 

<e> (1) Any compliance schedule ex
tending more than 12 months from the 
date required for submittal of the plan 
shall include legally enforceable incre
ments of progress to achieve compliance 
for each designated facility or category 
of fac111tles. Increments of progress shall 
include, where practicable, each incre
ment of progress specified in § 60.21 Ch) 
and shall include such additional in
crements of progress as may be necessary 
to permit close and effective supervision 
of progress toward final compliance. 

<2) A plan may provide that compli
ance schedules for individual sources or 
categories of sources will be formulated 
after plan submittal. Any such schedule 
shall be the subject of a public hearing 
held according to § 60.23 and shall be 
submitted to the Administrator within 60 
days after the date of adoption of the 
schedule but in no case later than the 
date prescribed for submittal of the first 
semiannual report required by § 60.25 <e>. 

<fl On a case-by-case basis for par
tlc~lar designated facilities, or classes of 
facilities, States may provide for the ap
pUcatlon of less stringent emission 
standards or longer compliance schedules 
than those otherwise required by para
graph <c> of this section, provided that 
the State demonstrates with respect to 
each such fac111ty <or class of facilities): 

(1) Unreasonable cost of control 're
sulting from plant age, location, or basic 
process design; 

<2> Physical impossibility of installing 
necessary control equipment; or 

<3> Other factors specific to the facility 
<or class of facilities> that make applica
tion of a less stringent standard or finai 
compliance time significantly more rea
sonable. 

<g> Nothing in this subpart shall be 
construed to preclude any State or po-

. Utical subdivision thereof from adopting 
or enforcing ( 1) emission standards 
more stringent than emission guidelines 
specified in Subpart C of this part or in 
applicable guideline documents or (2) 
compliance schedules requiring final 
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compliance at earlier times than those 
soecified in Subpart C or In applicable 
guideline documents. · 
<Sec. 116 or the Clean Air Act u amended 
(42 u.s.c. '1416)). 68, 83 

§ 60.25 Emission Inventories source 
surveillance, reports. ' 

<a> Each plan shall include an inven
tory of all designated fac111ties, Including 
emission data for the designated pollut
ants and information related to emissions 
as specified In Appendix D to this part. 
Such data shall be summarized in the 
plan, and emission rates of designated 
pollutants from designated fac111ties shall 
be correlated with applicable emission 
standards. As used in this subpart, "cor
related" means presented in such a man
ner as to show the relationship between 
measured or estimated amounts of emis
sions and the amounts of such emissions 
allowable under applicable emission 
standards. 

Cb> Each plan shall provide for moni
toring the status of compliance with ap
plicable emission standards. Each plan 
shall, as a minimum, provide for: 

< 1) Legally enforceable procedures for 
requiring owners or operators of desig
nated facilities to maintain records and 
periodically report to the State informa
tion on the nature and amount of emis
sions from such ~ac111ties, and/or such 
other information as may be necessary 
to enable the State to determine whether 
such facilities are in compliance with ap
plicable portions of the plan. 

(2) Periodic inspection and, when ap
plicable, testing of designated facilities. 

<c> Each plan shall provide that in
formation obtained by the State under 
paragraph Cb) of this section shall be 
correlated with applicable emission 
standards <see § 60.25(a)) and made 
available to the general public. 

<d> The provisions referred to in par
agraphs Cb) and Cc> of this section shall 
be specifically identified. Copies of such 
provisions shall be submitted with the 
plan unless: 

<I) They have been approved as por
tions of a preceding plan submitted un
der this subpart or as portions of an 
implementation plan submitted under 
section 110 of the Act. and 

<2> The State demonstrates: 
m That the provisions are applicable 

to the designated pollutant<s> for which 
the plan Is submitted, and 

cm That the requirements of § 60.26 
are met. 

(e) The State shall submit reports on 
progress in plan enforcement to the 
Administrator on an annual (calendar 
year) basis, commencing with the first 
full report period after approval of a 
plan or after promulgation of a plan by 
the Administrator. Information required 
under this paragraph must be included 
in the annual report required by I 51.321 
of this chapter.104 · 

(f) Each progress report shall Include: 
< 1 l Enforcement actions initiated 

3:.gainst designated faclllties during the 
reporting period, under any emission 



tJtatidard or compllance schedule of the 
'Plan. . 

(2) 'Identification of the achievement 
Of any increment of progress required by 
*he applicable plan during the repartlng 
period. 

m 'ldentlftcatlon ot designated facnt
ties that have ceased operation during 
the reporting period. 

<4> Submission of eniisslon inventory 
data as described In paragraph <a>. of 
this section for designated facWtles that 
were not 1n operation at the time of plan 
development but began operation during 
the reporting period. 

<5> Su~misslon of additional data as 
necessary to update the information sub
mitted under paragraph <a> of this sec
tion or in previous progress reparts. 

<6> ·submission of co.Pies of technical 
reparts on all i>erformance testing on 
designated .tacWtles conducted .under 
paragraph <b> <2> of tllis aectl.on. eom
IS}ete wtth concurrently recorded process 
data. 

t-60.26 iLiipl atlimlty. 
(a') Each plan· Shall ·show that the 

State has legal authority to·. carry out 
the plan, including authority to: 

cu Adopt emission standards and 
·compliance schedules appllcable to deil-
ignated facilities. · . . 
· <2> Enforce. applicable laws, regula
tions, standards, and compliance sched~ 
ules, and.seek lnJtinctive relief. · 

<3> Obtain Information .necessary to 
determine whether designated facilities 
are in compliance with appllcable laws, 
regulations, standards, and compliance 
schedules, .including authority to requlre 
recordkeeplng and ·to make Inspections 
and conduct tests of designated facllitlea. 

(4) Require owners or operators of 
designated facWt!es to install; maintain, 
.and use emission monitoring devices and 
to make periodic reports to the State on 
the nature and amounts of emissions 
from such faclllties; alS() authority for 
the State tO make such data available to 
the publlc .as reported and as correlated 
with appllcable emission standards. 

Cb) The provisions of law or regula
tions which the State determines provide 
the authorities required by this section 
shall be specifically identified .. Copies of 
such laws or regulations shall be sub- .. 
m:itted with the plan unless: . 

<l> They have been approved as por
tions ·of a preceding plan .submitted 
under this subpart or ·as portions .of an 
implementation plan submitted under 
section 110 of the Act, and · 

· -(2) The State demonstrates that the 
laws or regulations are applicable to the 
designated pollutant<s> .for which the 
plan is submitted. 

<c> The plan shall show :that the legal 
authorities specified In this section ·are 
available to the State at the ·t1me of sub
mission of the plan. Legal authority ade
·quate to meet the requirements of para
graphs <a> <3> and <4> of 'this section 
may be delegated to the State under sec-, 
tlon 114 of the Act. · 

(d) A State governmental agency 
other than the State air pollution con
trol.agency-may be a8signed reBponsibll-

tt¥ f<Jr oa!TY1D8 oUt a ·pattlon of ·a pllµl 
if the plan demonstrates to· the· Adniln
dllltrator's-satisfact1otf.tliat the State gov• 
CZlmental agency.has'the lega1 authority 
ll808BB6l'Y"W·c&ffl 01it1!1At1'0J:'tion af't!fe 
plan. . 

<.el ·The Bta1ie may authcn'tze ·a ka1 
agency ·to :(l&l'l'Y out ·a 'Plan, ·ar l'Oi'eton 
lbereo'f, .wfthm 'the'locaJ. a/Jency's -lutlil
cuotlon· .U the p1an demonstrates··to tbe 
1'dmlnlstrator's -satisfaction <that 'the 
1ocal agency bas the lega1 alithortty•nec
euary 'to Implement the plan or portion 
thereof, and th!'t the authorization does 
~ relieve the State of responslbmt.Y 
llllder !the ~ct for ·carcyilng out :the plan 
ar INJl'tlan :thereof. -

§ 60.;27 -~llT ihe ~traaOr •. 
.fa) The.AdmSnlskMol' ~.·wbeneVer 

be ·~1'i!ililes ~TY.~<!._ 'the i>e~ 
rlod Sor '8'lbmlssloQ of aJlY .Plan er -~ 
revt.s10n or portion thei:eol. . , ·. . . · 

(b). After rec~pt of a P,lan b:i'°pt~ re
vllllon, tbe Aduitnlstrator wfllllrOpose~th!il 
Pl&n 'Or ·revfsfon for -appravil ·or IH9-
api>rova1. 'The -Aanilri1Strator-wm, '\Vltnlp. 
four months aft.er the. date ·reqllh'ed for 
11\ibmisslon ·df ·.g :pl8.n or 'Plan. :reV1Ston, 
approve -or:dlsspprove •such plan or ·reVJ.-
eton ·or each portion thereof. . . · ... 

. <c> The AdminiJ;trator -wm, ·art.er-con.; 
ltderatlon of -any :stat.e ·heatfug ·-record, 
promptly prepare ·and publlSh··propoiled, 
regUiatioiis setting forth· a ·plan;·or por
tion thereof, for a ·state if: · · , : 

(1) ·The ·state falls. to submit ·a plan 
wttliln the time prescribed; · · · · 

<2> The state falls to submit a plan 
revision required by f 60.23<aH2> ·wlthJn 
the time prescribed; or . ·· ·· 
· (3) The Adnilillstrator disapproves·the 
State plan or plan revision or '1mY J>Qr
'tion thereof, ·as unsatisfact.Ory !because 
the requtrement.s of-this subpart have not 
beenmet. · · . · 

Cd> Tlle Admlrilstrator'Will, ·within six 
months after the ·tlate required for ·stib
mtsslon of a ·plan or ·plan ·revl$1on, 
promulgate the ri!glilatlons pri>posed tm_. 
tier paragraph ·cc> of this "BeCtiori With 
such modifications as·may'be appropriltte 
unless, prior ·to such ·promtilgatlon, the 
State ·has adopted and stibnittted a :Plan 
or "}:ilan 'revision whlCh the Amnlnistra-
tOr determines to be approvable. · 

<e> en Except as .provided in 'Pam-
graph <eH2> of this section, -regulations 
proposed and·promulgated-by'the :Adm1n
istrator under this sectton ·wm.in'escrlbe 
1!1D.iss1on ·standards of ·the same ·strin
gency as the corresponding -l!niission 
1"lideline<s> specified in the ·'final ·guide
line doctiment published under §'60:22<a-> 
and will require final compliance With 
wch standards as expedltloualy as prac
ticable. but no later than the-tlm~s SJ)eci
ft«f in the guideline document; 

-<2> ·Upon aPJ)llcation by the ·owner or 
operator of a desigDated facillty;tO whlcn 
TegUlations proposed and promlilgatetl. 
Under this section wm apply, 'the i\i:l
Dilnistra:tor may provlde·'for 'the appli
eatlon ·of less stringent emission ·stand
artls or·longer compllance schedules than 
those, otherwise required by this ·81letion 
In accordance with the criteria ·specified 
In i 60.2Uf>. . 
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I 6o.29 Plan reviat~ h7 die . .Ymbm-
trator~ · - · ·:- : "' · 

After notice and oppartliritty fot pUb
llc hearhig in each dected State,· the. 
Adtn1Blstrator may revise an)r pro~o:ii 
of an applicable plan if: · . · · 
. (&) The provision was promulgated by 
the Administrator, and . · · · · . 

· <b> The plan, as revised, w1ll be con
alstent with the Ac~ aQd ~th the~e~ 
ments of this subpart; · · • · ; -~ · 



Subpart C~mission Guidelines and 
"Compliance Times 7 3 

I 60.30 Scope. 
This subpart contains emission guide

llnes and compliance times for t.be con
trol of certain designated pollutanta from 
certain designated facWties m accord
ance with section lll<d> of the Act and 
Subpart B. 

I 60.:n Definition.a. 
Terms used but not defined m this 

subpart have the meaning given them 
m the Act and in Subparts A and B .ot 
this part. 
§ 60.32 Deeignaled l.cllitiea. 

<a> Sulfuric acid production units. 
'lbe designated facility to which II 80.33 
<a> and 80.34<a> apply i.s each existing 
"sulfuric acid production unit" as de
tlned in f 80.Sl<a) of Subpart H. 

I 60.33 Emission guidelines. 
Ca> Sulfuric acid production units. 

'lbe emission guideline for designated 
facWties is 0.25 gram sulfuric acid mist 
<as measured by Reference Method 8, of 
AppendiJ: A> per kilogram of sulfuric 
acid produced <0.5 lb/ton>, the produ1-
Uon being expressed as 100 percent 
:e.so .. 
I 60.54 Complianu timea. 

<a> Sulfuric acid production units. 
Planning, awarding of contracts, and 
Installation of equipment capable of 
attaining the level of the emission guide-
11ne established under I 60.33 <a> can be 
accomplished within 17 months after \be 
etrective date of a State emasion stand
ard for sulfuric acid mist. 
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Subpart D-Standards of Perform
ance for Fossil-Fuel-Fired Steam 
Generators for Which Construdion 
11 Commenced After August 17, 
1971 98 

§ 60.40 Applicability and designation of 
affeded facility. 8,49,64,94 

<a> The affected facilities to which 
the provisions of this subpart apply 
are: 

<l> Each fossil-fuel-fired steam gen
erating unit of more than 73 
megawatts heat input rate <250 million 
Btu per hour>. 

<2> Each fossil-fuel and wood-resi
due-fired steam generating unit capa
ble of firing fossil fuel at a heat input 
rate of more than 73 megawatts <250 
million Btu per hour>. 

<b> Any change to an existing fossil
fuel-fired steam generating unit to ac
commodate the use of combustible ma
terials, other than fossil fuels as de
fined in this subpart, shall not bring 
that unit under the applicability of 
this subpart. 

<c> Except as provided in paragraph 
<d> of this section, any facility under 
paragraph <a> of this section that com
menced construction or modification 
after August 17, 1971, is subject to the 
requirements of this subpart.84 

Cd> The requirements of 
H 60.44<a><4>. <a><5>, Cb> and Cd), and 
60.45Cf><4><vl> are applicable to lignite
fired steam generating units that com
menced construction or modification 
after December 22, 1976.84 

<e> Any facility covered under Sub
part Dais not covered under this Sub
part.98 

8 
§ 60.41 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act, and in Subpart 
A of this part. 

<a> "Fossil-fuel fired steam generat
ing unit" means a furnace or boiler 
used in the process of burning fossil 
fuel for the purpose of producing 
steam by heat transfer. 

<b> "Fossil fuel" means natural gas, 
petroleum, coal, and any form of solid. 
liquid, or gaseous fuel derived from 
such materials for the purpose of cre
ating useful heat. 

<c> "Coal refuse" means waste-prod
ucts of coal mining, cleaning, and coal 
preparation operations <e.g. culm, gob, 
etc.> containing coal, matrix material, 
clay, and other organic and inorganic 
material.11 

<d> "Fossil fuel and wood residue
fired steam generating unit" means a 
furnace or boiler used in the process 
of burning fossil fuel and wood residue 
for the purpose of producing steam by 
heat transfer.4>1 



Ce> "Wood residue" means bark, saw
dust. slabs, chips, shavings, mill trim, 
and other wood products derived from 
wood processing and forest manage
ment operations.49 

<fl "Coal" means all solid fuels clas
sified as anthracite, bituminous, subbi· 
tumlnous, or lignite by the American 
Society for Testing Material. Designa
tion D 388-66. 84 

§ 60.42 Standard for particulate matter.8 

<a> On and after the date on which 
the performance test required to be 
conducted bY § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere from 
any affected facility any gases which: 

Cl> Contain particulate matter in 
excess of 43 nanograms per joule heat 
Input <0.10 lb per million Btu> derived 
from fossil fuel or fossil fuel and wood 
residue:49 

<2> Exhibit greater than 20 percent 
opacity except for one six-minute 
period per hour of not more than 27 
percent opacity. 10, 76 

(b)(l) On and after (the date of 
publication of this amendment), no 
owner or operator shall cause to be 
discharged into the atmosphere from the 
Southwestern Public Service Company's 
Harrington Station Unit #1, in Amarillo, 
Texas, any gases which exhibit greater 
than 353 opacity, except that a 
maximum of 42% opacity shall be 
permitted for not more than 6 minutes in 
any hour. 107 

§ 611.13 Standard for Mulfur dioxide.2·8 

<al On and after the date on which 
the performance test required to be 
conducted bY § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere from 
any affected facility any gases which 
contain sulfur dioxide in excess of: 

< 1 > 340 nanograms per joule heat 
input <0.80 lb per million Btu> derived 
from liquid fossil fuel or liquid fossil 
fuel and wood residue.49 

<2> 520 nanograms per joule heat 
input <1.2 lb per million Btu> derived 
from solid fossil fuel or solid fossil fuel 
and wood residue.49 

(bl When different fossil fuels are 
burned simultaneously in any combi
nation, the applicable standard <in ng/ 
Jl shall be determined by proration 
using the following formula: 

PS.,,,= Cy <340) + z <520ll/y + z 
where: 

PS.., is the prorated standard for sulfur 
dioxide when burning different fuels si
multaneously. in nanograms per joule 
heat input derived from all fossil fuels 
fired or from all fossil fuels and wood 
residue fired, 

y is the percentage of total heat input de
rived from liquid fossil fuel, and 

z is the percentage of total heat input de
rived from solid fossil fuel. 49 

<cl Compliance shall be based on the 
total heat input from all fossil fuels 
burned, Including g~eous fuels. 

§ 60.44 Standard for nitrogen oxldes.8 

<a> On and after the date on which 
the performance test required to be 
conducted by § 60.8 Is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere from 
any affected facility any gases which 
contain nitrogen oxides, expressed as 
NO, in excess of: 

Cl> 86 nanograms per joule heat 
input <0.20 lb per million Btu> derived 
from gaseous fossil fuel or gaseous 
fossil fuel and wood residue. 49 

<2> 130 nanograms per Joule heat 
input <0.30 lb per million Btu> derived 
from liquid fossil fuel or liquid fossil 
fuel and wood residue.49 

<3> 300 nanograms per joule heat 
input <0.70 lb per million Btu> derived 
from solid fossil fuel or solid fossil fuel 
and wood residue <except lignite or a 
solid fossil fuel containing 25 percent, 
by weight, or more of coal refuse>.11-49 

<4> 260 nanograms per joule heat 
input <0.60 lb per million Btu> derived 
from lignite or lignite and wood resi
due <except as provided under para
graph <a><5> of this sectionJ.84 

<5> 340 nanograms per joule heat 
input <0.80 lb per million Btu> derived 
from lignite which is mined in North 
Dakota, South Dakota, or Montana 
and which is burned in a cyclone-fired 
unit.B4 

<bl Except as provided Under para
graphs Cc> and Cd) of this section, 
when different fossil fuels are burned 
simultaneously in any combination, 
the applicable standard <in ng/Jl is de
termined by proration using the fol
lowing formula: 

PS,0 ,= w<260l+x<86)+y( 130l+z<300l 
w+x+y+z 

where: 
PS"a.=is the prorated standard for nitro

gen oxides when burning different 
fuels simultaneously, In nanograms 
per Joule heat input derived from all 
fossil fuels fired or from all fossil fuels 
and wood residue fired; 

W= is the percentage of total heat input 
derived from lignite; 

x=is the percentage of total heat input 
derived from gaseous fossil fuel; 

11=is the percentage of total heat Input 
derived from liquid fossil fuel; and 

z=is the percentage of total heat input de
rived from solid fossil fuel <except lig
nite>. 11,49,84 

<c> When a fossil fuel containing at 
least 25 percent, by weight. of coal 
refuse is burned in combination with 
gaseous, liquid, or other solid fossil 
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fuel or wood residue, the standard tor 
nitrogen oxides does not apply.a• 

<d> Cyclone-fired units which bum 
fuels containing at least 25 percent of 
lignite that Is mined in North Dakota, 
South Dakota, or Montana remain 
subject to paragraph <a><S> of this sec
tion regardless of the types of fuel 
combusted In combination with that 
lignite. 8" 

§ 60.45 Emission and fuel monitorinr.·18 

<a> Each owner or operator shall In
stall, calibrate, maintain, and operate 
continuous monitoring systems for 
measuring the opacity of emissions, 
sulfur dioxide emissions, nitrogen 
oxides emissions, and either oxygen or 
carbon dioxide except as provided in 
paragraph <bl of this section.57 

Cb) Certain of the continuous moni
toring system requirements under 
paragraph <a> of this section do not 
apply to owners or operators under 
the following conditions: 57 

< 1 > For a fossil fuel-fired steam gen
erator that burns only gaseous fossil 
fuel, continuous monitoring systems 
for measuring the opacity of emissions 
and sulfur dioxide emissions are not 
required.57 

<2> For a fossil fuel-fired steam gen
erator that does not use a flue gas de
sulfurization device, a continuous 
monitoring system for measuring 
sulfur dioxide emissions Is not re
quired if the owner or operator moni
tors sulfur dioxide emissions by fuel 
sampling and analysis under para.
graph Cd> of this section.57 

<3> Notwithstanding § 60.13Cbl, In
stallation of a continuous monitoring 
system for nitrogen oxides may be de
layed until after the initial perform
ance tests under § 60.8 have been con
ducted. If the owner or operator dem
onstrates during the performance test 
that emissions of nitrogen oxides are 
less than 70 percent of the applicable 
standards in § 60.44, a continuous mon
itoring system for measuring nitrogen 
oxides emissions Is not required. If the 
Initial performance test results show 
that nitrogen oxide emissions are 
greater than 70 percent of the applica
ble standard, the owner or operator 
shall install a continuous monitoring 
system for nitrogen oxides within one 
year after the date of the Initial per
formance tests under § 60.8 and 
comply with all other applicable moni
toring requirements under this part.57 

<4> If an owner or operator does not 
install any continuous monitoring sys
tems for sulfur oxides and nitrogen 
oxides, as provided under paragraphs 
<b>O> and <b><3> or paragraphs <b><2> 
and Cbl<3> of this section a continuous 
monitoring system for measuring 
either oxygen or carbon dioxide Is not 
required.57 

<cl For performance evaluations 
under § 60.13CcJ and calibration checks 



under § 60.13<d>. the following proce-
dures shall be \1Sed: 57 . 

<l> Reference Methods 6 or 7, asap
plicable, shall be used for conducting 
performance evaluations of sulfur 
dioxide and nitrogen oxides continu
ous monitoring systems.57 

<2> Sulfur dioxide or nitric oxide, as 
applicable, shall be used for preparing 
calibration gas mixtures under Per
formance Specification 2 of Appendix 
B to this part.57 . 

<2> When a continuous monitoring. 
system for measuring carbon dioxide is 
selected. the measurement of the pol
lutant concentration and carbon diox
ide concentration shall each be on a 
consistent basis <wet or dry> and the 
following conversion procedure shall 
be used: 

E=CF [· lOO ] 
• percent COa 

where: 
E, C, F, and %CO, are determined under 

paragraph <fl of this section.57 

(f) The values used in the equations 

<3> For affected facilities burning 
fossil fuel<s>. the span value for a con
tinuous monitoring system measuring 
the opacity of emissions shall be 80, un_der p~ragraphs .<e> <l> and <2> of 
90, or 100 percent and for a continuous thIS section are derived ~ follows: 
monitoring system measuring sulfur· <1> £=pollutant emissions, ng/J Ob/ 
oxides or nitrogen oxides the span million Btu>. . 
value shall be determined as follows: <2> C=pollutant con~entratlon, ng/ 

dscm <lb/dscf), determined by multi
plying the average concentration 
<ppm> for each one-hour period by 

[In parts per million) 

Fossil fuel Span value for 
sulfur dioxide 

Span value lot 4.15 x 10 4 M ng/dscm . per ppm 
nitrogenoxides • <2.59xlo- 1 M lb/dscf per ppm> where 

--------------- M=pollutant molecular weight, g/g-
Gas........................... <'> 500 mole <lb/lb-mole>. M=64.07 for sulfur 
~i<I.:::::::::::::::::::::::: ::= :: dioxide and 46.01 for nitrogen oxides.49 
Combinations........... 1.oooy+1.sooz soocx+Jl)+1.oooz <3> %02, %CO.=mcygen or carbon 

'Not applicable. 

where: 
x=the fraction of total heat input derived 

from gaseous fossil fuel. and 
Y=the fraction of total heat input derived 

from liquid fossil fuel, and 
z=the fraction of total heat input derived 

from solid fossil fuel. 57 

<4> All span values computed under 
paragraph <c><3> of this section for 
burning combinations of fossil fuels 
shall be rounded to the nearest 500 
ppm.57 

dioxide volume <expressed as percent>. 
determined with equipment specified 
under paragraph (d) of'this section. 

<4>. F, F.=a factor representing a 
ratio of the volume of dry flue gases 
generated to the calorific value of the 
fuel combusted <F>. and a factor repre
senting a ratio of the volume of 
carbon dioxide generated to the calo
rific value of the fuel combusted <F,>. 
respectively. Values of F and F, are 
given as follows: 

(i) For anthracite coal as classified 
according to A.S.T.M. 0 388-66, F= 
2.723x10- 1 dscm/J <10,140 dscf/mil
llon Btu> and F,=0.532x lo- 1 scm 
C01{J <l,980 scf CO,/million Btu>.49 

<Ii> For subbituminous and bitumi
nous coal as classified according to 
A.S.T.M. D 388-66, F=2.637x10- 1 

dscm/J <9.820 dscf/million Btu> and 
F.=0.486x10- 1 scm CO,/J <l,810 scf 
CO,/million Btu>.49 

<Iii> F-0r liquid fossil fuels Including 
crude, residual, and distillate oils, 
F=2.476x10-• dscm/J <9.220 dscf/mil
lion Btu> and F,=0.384x10- 1 scm co.; 
J (1,430 scf CO.!million Btu).49,67 

<Iv> For gaseous fossil fuels. F= 2.347 
x lo- 7 dscm/J <8.740 dscf/million Btu>. 
For natural gas, propane, and butane 
fuels, F,=0.279x10- 1 scm CO,/J <l,040 
scf CO.!million Btu> for natural gas, 
0.322x 10- 1 scm CO./J <l,200 scf co.; 
million Btu> for propane, and 
0.338x 10- 7 scm CO,/J <l,260 scf CO,/ 
million Btu> for butane.49,67 

<v> For bark F=2.589x10- 1 dscm/J 
<9,640 dscf/million Btu> and F,=0.500 
x lo-• scm CO./J <1,860 scf CO.; mil
lion Btu>. For wood residue other than 
bark F=2.492x l0- 1 dscm/J <9.280 
dscf/mlllion Btu> and F.=0.494x10- 1 

scm co.; J (1,840 scf co ,; million 
Btu>.49,67 

<vi> For lignite coal as classified ac
cording to A.S.T.M. 0 388-66, 
F=2.659x10- 1 dscm/J <9900 dscf/mil
llcin Btu> and F.=0.516x 10- 1 scm co.; 
J Cl920 scf CO,/million Btu>. 84 

<5> The owner or operator may use 
the following equation to determine 
an F factor <dscm/J or dscf/milllon 
Btu> on a dry basis <If It is desired to 
calculate F on a wet basis, consult the 
Administrator> or F, factor <scm C02/ 
J, or scf co.;mmlon Btu} on either 
basis In lieu of the F or F, factors spec- · 
lfled In paragraph <f><4> of this sec
tlon:49 

(.';) For a fpssll fuel-fired steam gen
erator that slinultaneously bums fossil 
fuel and nonfossil fuel, the span value 
of all continuous monitoring systems 
shall be subject to the Administrator's 
approval.57 

Cd> £ReservedJ 57 /1
_ 1

0
_, (227.2 (pct. H)+95.5 (pct. C)+35.6 (pct. 8)+8.7 (pct. N)-28.7 (pot. 0)) 

- . GCV • 

<e> For any continuous monitoring 
system Installed under paragraph <a> 
of this section, the following conver
sion procedures shall be used to con
vert the continuous monitoring data 
Into units of the applicable standards 
<ng/J, lb/million Btu>:49•57 

< 1 > When a continuous monitoring 
system for measuring oxygen Is select
ed, the measurement of the pollutant 
concentration and oxygen concentra
tion shall each be on a consistent basis 
<wet or dry>. Alternative procedures 
approved by the Administrator shall 
be used when measurements are on a 
wet basis. When measurements are on 
a dry basis, the following conversion 
procedure shall be used: 

where: 
E. c. F. and %0, are determined under 

paragraph <f> of this sectlon.57 

(SI units) 

F 10'(3.64(3H) +l.53(3C) +0.57(38) +0.14(3N)--0.46(30)) 
- . GCV 

(English units) 

.,, 2.0X 10-' (pct. C). 
... GCV 

(SI units) 

F = 321 X lOJ( %Cl 
• GCV 

(English units) 
23,49,67 

·m H, c, s. N, and Oare content by 
weight of hydrogen, carbon, sulfur, ni
trogen, and oxygen <expressed as per
cent), respectively, as determined on 
the same basis as GCV by ultimate 
analysis of the fuel fired. using 
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A.S.T.M. method 03178-74 or 03176 
<solid fuels), or computed from results 
using A.S.T.M. methods 01137-53<70>, 
01945-64<73>, or 01946-67<72> (gas
eous fuels> as applicable. 

<U> GCV is the gross calorific value 
CkJ/k.g, Btu/lb> of the fuel combusted, 
determined by the A.S.T.M. test meth
odS 02015-66<72>" for solid fuels ·and o 
1826-64<70> for gaseous fuels as appll
cable.49 

<ill> For affected facilities which fire 
both fossil fuels and nonfossll fuels, 
the F or F. value shall be subject to 
the Administrator's approval.49 



<6> For affected facWties firing com
binations of fossil fuels or fossil fuels 
and wood residue, the F or F, factors 
determined by paragraphs <f><4> or 
(f)(5) of this section shall be prorated 
In accordance with the applicable for
mula as follows: 

where: 
x, ... the traction of total heat Input de· 

rived from each type of fuel <e.g. natu
ral gas, bituminous coal, wood residue, 
etc.l 

F1 or <F.>.=the applicable F or Fr factor 
for each fuel type determined In ac
cordance with paragraphs <f><4> and 
<fX5> of this section. 

n==the number of fuels being burned In 
combination. 49 

<g> For the purpose of reports re
quired under § 60.7<c>, periods of 
excess emissions that shall be reported 
are defined as follows: 

< 1 > Opactty. Excess emissions are de
fined as any six-minute period during. 
which the average opacity of emissions 
exceeds 20 percent opacity, except 
that one six-minute average per hour 
of up to 27 percent opacity need not 
be reported.76 

(i) For sources subject to the opacity 
standard of I 60.42(b)(l), excess 
emissions are defined as any six-minute 
period during which the average opacity 
of emissions exceeds 35 percent opacity, 
except that one six-minute average per 
hour of up to 42 percent opacity need 
not be reported.107 

<2> Sulfur dioxide. Excess emissions 
for affected facilities are defined as: 

m Any three-hour period during 
which the average emissions <arithme
tic average of three contiguous one
hour periods> of sulfur dioxide as 
measured by a continuous monitoring 
system exceed the applicable standard 
under § 60.43. 

<3> Nitrogen oxides. Excess emissions 
for affected facilities using a continu
ous monitoring system for measuring 
nitrogen oxides are defined as any 
three-hour period during which the 
average emissions <arithmetic average 
of three contiguous one•hour periods> 
exceed the applicable standards under 
§ 60.44. 

<Sec. llt. Clean A1r Act la amended <t2 
\J.S.C. ?Ut». OS. 83 

§ 60.46 Test methods and procedures.8,18 

ca> The reference methods in Appen
dix A of this part, except as provided 
in § 60.8<b>. shall be used to determine 
compliance with the standards as pre
scribed in §§ 60.42. 60.43, and 60.44 as 
follows: 

c 1 > Method 1 for selection of sam
pling site and sample traverses. 

<2> Method 3 for gas analysis to be 
used when applying Reference Meth
ods 5, 6 and 7. 

<3> Method 5 for concentration of 
particulate matter and the associated 
moisture content. 

<4> Method 6 for concentration of 
so •. and 

<5) Method 7 for concentration of 
NO •. 

<b> For Method 5, Method 1 shall be 
used to select the sampling site and 
the number of traverse sampling 
points. The sampling time for each 
run shall be at least 60 minutes and 
the minimum sampling volume shall 
be 0.85 dscm <30 dscf> except that 
smaller sampling times or volumes, 
when necessitated by process variables 
or other factors, may be approved by 
the Administrator. The probe and 
filter holder heating systems in the 
sampling train shall be set to provide a 
gas temperature no greater than 433 
K <320'F).49 

<c> For Methods 6 and 7, the sam
pling site shall be the same as that se
lected for Method 5. The sampling 
point in the duct shall be at the cen
troid of the cross section or at a point 
no closer to the walls than 1 m <3.28 
ft>. For Method 6, the sample shall be 
extracted at a rate proportional to the 
gas velocity at the sampling point. 

<d> For Method 6, the minimum 
sampling time shall be 20 minutes and 
the minimum sampling volume 0.02 
dscm <0.71 dscf) for each sample. The 
arithmetic mean of two samples shall 
constitute one run. Samples shall be 
taken at approximately 30·minute in· 
tervals. 

<e> For Method 7, each run shall 
consist of at least four grab samples 
taken at approximately 15-minute in· 
tervals. The arithmetic mean of the 
samples shall constitute the run value. 

<f> For each run using the methods 
specified by paragraphs <al<3>. <a><4>. 
and <a><5> of this section, the emis
sions expressed in ng/ J Ob/million 
Btu> shall be determined by the fol
lowing procedure: 

E =CF< 20.9/20.9- percent O,> 
where: 

<l> E=pollutant emission ng/J Ob/ 
million Btu>. 

<2> C=pollutant concentration, ng/ 
dscm <lb/dscf), determined by method 
5,6,or7. 

(3) Percent 0,=oxygen content by 
volume <expressed as percent>, dry 
basis. Percent oxygen shall be deter
mined by using the integrated or grab 
sampling and analysis procedures of 
Method 3 as applicable. 
The sample shall be obtained as fol
lows: 

<1> For determination of sulfur diox
ide and nitrogen oxides emissions, the 
oxygen sample shall be obtained si
multaneously at the same point in the 
duct as used to obtain the samples for 
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Methods 6 and 7 determinations, re
spectively [§ 60.46<c>J. For Method 7, 
the oxygen sample shall be obtained 
using the grab sampling and analysis 
procedures of Method 3. 

<Hr For determination of particulate 
emissions, the oxygen sample shall be 
obtained simultaneously by traversing 
the duct at the same sampling location 
used for each run of Method 5 under 
paragraph <b> of this section. Method 
1 shall be used for selection of the 
number of traverse points except that 
no more than 12 sample points are re· 
quired. · 

<4> F=a factor as determined in 
paragraphs <f> <4>. <5> or <6> of § 60.45. 

<g> When combinations of fossil 
fuels or fossil fuel and wood residue 
are fired, the heat input, expressed in 
watts <Btu/hr>. is determined during 
each testing period by multiplying the 
gross calorific value of each fuel fired 
<In Jikg or Btu/lb) by the rate of each 
fuel burned <In kg/sec or lb/hr>. Gross 
calorific values are determined in ac
cordance with A.S.T.M. methods D 
2015-66<72> <solid fuels), D 240-64<73> 
<liquid fuels>. or D 1826-64<7> (gaseous 
fuels> as applicable. The method used 
to determine calorific value of wood 
residue must be approved by the Ad
ministrator. The owner or operator 
shall determine the rate of fuels 
burned during each testing period by 
suitable methods and shall confirm 
the rate by a material balance over the 
steam generation system.•9 

<Sec. llt. Clean Air Act II &mended <t:a 
V.S.C. 'IUUJ. 68. 83 

36 FR 24876, 12/23/71 (1) 
as amended 

37 FR 14877, 7/26/72 (2) 
38 FR 28564, 10/15/73 (4) 
39 FR 20790, 6/14/74 (8) 
40 FR 2803, 1/16/75 (11) 
40 FR 46250, 10/6/75 {18) 
40 FR 59204, 12/22/75 (23) 
41 FR 51397, 11/22/76 (49) 
42 FR 5936, 1/31/77 (57) 
42 FR 37936, 7/25/77 (64) 
42 FR 41122, 8/15/77 {67) 
42 FR 41424, 8/17/77 (68) 
42 FR 61537, 12/5/77 (76) 
43 FR 8800, 3/3/78 (83} 
43 FR 9276, 3/7/78 (84) 
44 FR 3491, 1/17/79 (94) 
44 FR 33580, 6/11/79 (98) 
44 FR 76786, 12/28/79 (107) 



Subpart De-Standards of 
Perfonnance for EJectrlc Utllltr Steam 
Generating Unite for Which 
Construction Is Conimenced After 
~ptember 18, 1178 98 

f I0.408 AppftcabllltJ and des'lgndon of 
affected facility. 

(a) The affected facility to which this 
subpart applies is each electric utility 
steam generating~it: 

(1) That is capable of combusting 
more than 73 megawatts (ZSO million 
Btu/hour) heat input of fossil fuel (either 
alone or in combination wtth any other 
fuel); and 

(2) For which coMtruction or 
modification is commenced after 
September 18, 1978. 

(b) This subpart applies to electric 
utility combined cycle gas turbines that 
are capable of combusting more than 73 
megawatts {250 million Btu/hour) heat 
input of fossil fuel in the steam 
generator. Only emissions resulting from 
combustion of fuels in the steam 
generating unit are subject to this 
subpart. (The gas turbine emissions are 
-subject to Subpart GG.) 

(c) Any change to an existing fossil
fuel-fired steam generating unit to 
acoommodate the use of combustible 
materials, other than fossil fuels,'sball 
not bring that llllit under the 
applicability of this subpart. 

(d) Any change to an existing steam 
generating linit originally designed to 
fire gaseous or liquid fossil fuels, to 
accommodate the use of any other fuel 
(fossil or nonfossil) shall not bring that 
unit under the applicability of this 
subpart. 

I I0.41• DeflnttlanL 
As used in this subpart, all terms not 

defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. 

"Steam generating unit" means any 
furnace, boiler, or other device used for 
combusting fuel for the purpose of 
producing steam {including fossil-fuel
fired steam generators associated with 
combined cycle gas turbines; nuclear 
steam generators are not included). 

"Electric utility_ steam generating unit" 
means any steam electric generating 
unit that is constructed for the pull>058 · 
of supplying more than one-third of its 
potential electric output capacity and 
more than 25 MW electrical output to 
any utility power distribution system for 
sale. Any steam supplied to a steam 
distribution system for the purpose of 
providing steam to a steam-electric 

generator that would produce electrical -
energy for sale ls aho considered iD 
determining the electrical eaergy output 
capacity of the affe~ facility. 

''Fossil fuel" means natural gae, 
petroleum, coal. ·and any form of aolid, 
liquid, or gaseous fuel derived &om ach 
material for the purpose of aeating · · 
useful heat. 

"Sabbituminoas coal"" lll811D8 am that 
ls c:las111fied as eubbituminous A. B. or C 
according to the American Sodety of 
Testing and Materials' (ASTM) . 
Standard Specification farClaasifi1:ation 
of Coals by Rank~. 

"IJgnite" means coal that HI daaaified 
n ffgnite A or B according Co the 
American Society of Testing and 
Materials' (ASTM) Standard 
Specification for Classification of Coals 
byRankD~. 

"'Coal refuse" mean• waste products 
of coal mining, phJ11ical coal cleaning, 
and coal preparation operations (e.g. 
cuhn, gob, etc.) containing coal, matrix 
material, clay, and other organic and 
Inorganic material. 

"Potential combustion concentration" 
means the theoretical emissions (ng/J, 
lb/million Btu heat input) that would 
result from oombustion of a fuel in an 
uncleaned state 9without emi111ion 
control 11ystem11) and: · 

{a}For particulate matter is: 
(1) 3.000 ng/) (7.0 lb/million Btu) heat 

Input for solid fuel; and 
(2) 75 ng/J (0.11 lb/million Btu) heat 

input for liquid fuels. 
(b) For sulfur dioxide la detennined 

under§ 80.48a(b). 
(c) For nitrogen oxides ia: 
(t) 290 ng/) (0.87 lbfmillion Btu) beat 

-input for gaseous fuels; 
(Z} 310 ng/) (0.72 lb/million Btu) heat 

input for liquid fuels; and 
(3) 990 ng/) (2.30 lb/million Btu) heat 

Input for solid fuels. 
"Combined cycle gaa hubine .. means 

a stationary turbine combustion system 
where heat from the turbine exhaust 
gases is recovered by a steam 
generating unit. 

"Interconnected'' means that two or 
more electric generating units are 
electrically tied together by a network of 
power transmisaion lines. and other 
power transmission equipment. 

"Electric utility company'' means the 
largest interconnected organir.ation, 
business, or governmental entity that 
generate~ electric power for sale (e.g.. a 
holding oompany with operatins 
subsidiary companies). 

"'Principal company" means the 
electric utility company or oompanies 
which own the affected facility. 

.. Neighboring company" means any 
one of those electric utility <lOlnpanies 
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with one or more electric power 
interconnections to the principal 
company and which have 
geographically adjoining service ~· 

"Net system capacity" mea~ the sum 
of the net electric generating capability 
(not necessarily equal to retro capacity) 

. of all electric generating equipment 
owned by an electric utility company 
(includiIJg steam generating units, 
internal combustion engines, gas 
hrbines. nuclear units, hydroelectric 
units, and all other electric generating 
equipment) plus firm contractual 
purchases that are interconnected to the 
affected facility that has the 
malfunctioning flue gas desulfurization 
system. The electric generating 
capability of equipment under multiple 
ownership is prorated baaed on 
ownership unless the proportional 
entitlement to electric output is 
otherwise established by contractual 
arrangement 

"System load" means the entire 
electric demand of an electric utility 
company's service area interconnected 
With the affected facility that has the 
malfunctioning flue gas desulfurization 
system plus firm contractual sales to 
other electric utility companies. Sales to 
oth~ electric utility companies (e.g., 
emergency power) not on a finn 
contractual basis may also be included 
in the system load when no available 
system capacity exists in the electric 
utility company to which the power is 
supplied for sale. 

"System emergency reserves" means 
an amount of electric generating 
capacity equivalent to the rated 
capacity of the single largest electric 
generating unit in Uie electric utility 
company (including steam generating 
units, internal combustion engines, gas 
turbines, nuclear units, hydroelectric 
units, and all other electric generating 
equipment) which is interconnected with 
the affected facility that has the 
malfunctioning flue gas desulfurization 
system. The electric generating 
capability of equipment under multiple 
ownership is prorated based on 
ownership unless the proportional 
entitlement to electric output is 
otherwise established by oontractual 
a1Tangement. 

"Available system capacity" means 
the capacity determined by subtracting 
the system load and the system 
emergency resflT'Ves from the net system 
capacity. 

"Spinning r~rve" means the sum of 
the unutilized net genef'Bting capability 
of all units of the electric utility 
company that are synchronized to the 
power distribution system and that are 
capable of immediately accepting 



additional load. The electric generating 
capability of equipment under multiple 
ownership is prorated based on 
ownership unless the proportional 
entitlement to electric output is 
otherwise established by contractual 
·arrangement. 

"Available purchase power" means 
the lesser of the following: 

(a) The sum of available system 
capacity in all neighboring companies. 

(b) The sum of the rated capacities of 
the power interconnection devices 
between the principal company and all 
neighboring companies, minus the sum 
of the electric power load on these 
interconnections. 

(c) The rated capacity. of the power 
transmission lines between the power 
Interconnection devices and the electric 
generating units (the unit in the principal 
company that has the malfunctioning 
Oue gas desulfurization system and the 
unit(s) in the neighboring company 
fupplying replacement electrical power) 
less the electric power load on these · 
transmission lines. 

"Spare Oue gas desulfurization system 
module" means a separate system of 

. sulfur dioxide emission control 
equipment capable of treating an / 
. amount of Oue gas equal to the total 
amount of Oue gas generated by an 
affected facility when operated at 
maximum capacity divided by the total 
number of nonspare flue gas 
desulfurization modules in the system. 

"Emergency condition" means that 
period of time when: 

(a) The electric generation output of 
an affected facility with a 
malfunctioning flue gas desulfurization 
1yatem cannot be reduced or electrical 
output must be increased because: 

(1) All available system capacity in 
. the principal company interconnected 
with the affected facility is being 
operated, and 

(2) All available purchase power 
interconnected with the affected ·racility 
is being obtained, or 

(b) The electric generation demand is 
being shifted as quickly as possible from 
an affected facility with a 
malfunctioning flue gas desulfurization 
system to one or more electrical 
generating units held in reserve by the 
principal company or by a neighboring 
company, or 

(c) An affected facility with a . 
malfunctioning flue gas desulfurization 
system becomes the only available unit 
to maintain a part or all of the principal 
company's system emergency reserves 
and the unit is operated in spinning 
reserve at the lowest practical electric 
generation load consistent with not 
causing significant phy~ical damage to 

the unit. If the unit is operated at a 
higher load to meet load demand, an 
emergency condition would not exist 
unless the conditions under (a) of this 
definition apply. 

"Electric utility combined cycle gas 
turbine" means any combined cycle gas 
turbine used for electric generation that 
Is constructed for the purpose of 
supplying more than one-third of its 
potential electric output capacity and 
more than 25 MW electrical output to 
any utility power distribution system for 
sale. Any steam distribution system that 
is constructed for the purpose of 
providing steam to a steam electric 
generator that would produce electrical 
power for sale is also considered in 
determining the electrical energy output 
capacity of the affected facility. 

"Potential electrical output capacity" 
is defined as 33 percent of the maximum 
design heat Input capacity of the steam 
generating unit {e.g., a steam generating 
unit with a 100-MW (340 million Btu/hr) 
fossil-fuel beat input capacity would 
have a 33-MW potential electrical 
output capacity). For electric utility 
combined cycle gas turbines the 
potential electrical output capacity is 
determined on the basis of the fossil-fuel 
firing capacity of the steam generator 
exclusive of the heat input and electrical 
power contribution by the gas turbine. 

"Anthracite" means coal that is 
classified as anthracite according to the 
American Society of Testing and 
Materials' (ASTM) Standard 
Specification for. Classification of'Coals 
by Rank 0388-M. 

"Solid-derived fuel" means any solid, 
liquid, or gaseous fuel derived from solid 
fuel for the purpose of creating useful -
heat and includes, but is not limited to, 
solvent refined coal, liquified coal, and 
gasified coal. · 

"24-hour period" means the period of 
time between 12:01 a.m. and 12:00 
midnight. 

"Resource recovery unit" means a 
. facility that combusts more than 75 

percent non-fossil fuel on a quarterly 
(calendar) heat input basis. 

"Noncontinental area" means the 
State of Hawaii, the Virgin Islands, 
Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the 
Northern Mariana Islands. 

"Boiler operating day" means a 24- · 
hour period during which fossil fuel is 
combusted in a steam generating unit for 
the entire 24 hours. • 

§ 60.42a Standard for particulate matter. 

(a) On and after the date on which the 
performance test required to be 
conducted under § 60.8 is completed, no 
owner or operator subject to the 
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provisions of this subpart shall cause to 
be discharged into the atmosphere from· 
any affected facility any gases which 
contain particulate matter in excess of: 

(1) 13 ng/J (0.03 lb/million Btu) heat 
input derived from the combustion of 
solid, liquid, or gaseous fuel; 

(2) 1 percent of the potential 
combustion concentration (99 percent 
reduction) when combusting solid fuel; 
and 

(3) 30 percent of potential combustion 
concentration (70' percent reduction) 
when combusting liquid fuel. 

(b) On and after the date the 
particulate matter performance test 
required to be conducted under § 60.8 is 
completed, no owner or operator subject 
to the provisions of this subpart shall 
cause to be discharged into the 
atmosphere from any affected facility 
any gases which exhibit greater than 20 
percent opacity (6-minute average), 
except for one 6-minute period per hour 
of not more than 27 percent opacity. 

§ 80.438 Standard for aulfur dioxide. 
(a) On and after the date on which the 

initial performance test required to be 
conducted under § 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusts 
solid fuel or solid-derived fuel. except as 
provided under paragraphs (c), (d), (f) or 
(h) of this section, any gases which 
contain sulfur dioxide in excess of: 

(1) 520 ng/J (1.20 lb/million Btu) heat 
input and 10 percent of the potential 
combustion concentration (90 percent 
reduction), or 

(2) 30 percent of the potential 
combustion concentration (70 percent 
reduction), when emissions are less than 
260 ng/J (0.60 lb/million Btu) heat input. 

(b) On and after the date on which the 
initial performance test required to be 
conducted under § 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusfs 
liquid or gaseous fuels (except for liquid 
or gaseous fuels derived from solid fuels 
and as provided under paragraphs (e) or 
(h) of this section), any gases which 
contain sulfur dioxide in excess of: 

(1) 340 ng/J (0.80 lb/million Btu) heat 
input and 10 percent of the potential 
combustion concentration (90 percent 
reduction), or 
. (2) 100 percent of the potential. 

combustion concentration (zero percent 
reduction) when emissions are less than 
86 ng/J (0.20 lb/million Btu) heat input. 

(c) On and after the date on which the 
initial performance te~t required to be 



conducted under § 60.8 Is complete, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusts 
solid solvent refined coal (SRC-I) any 
gases which contain sulfur dioxide in 
excess of 520 ng/J (1.20 lb/million Btu) 
heat input and 15 percent of the 
potential combustion concentration (85 
percent reduction) except as provided 
under paragraph (f) of this section; 
compliance with the emission limitation 
is determined on a 30-day rolling 
average basis and compliance with the 
percent reduction requirement is 
determined on a 24-hour basis. 

(d) Sulfur dioxide emissions are 
limited to 520 ng/J (1.20 lb/million Btu) 
heat input from any affected facility 
which: 

(1) Combusts 100 percent anthracite, 
(2) Is classified as a resource recovery · 

facility, or 
(3) Is located in a noncontinental area 

and combusts solid fuel or solid-derived 
. fuel. 

(e) Sulfur dixoide emissions are 
limited to 340 ng/J (0.80 lb/million Btu) 
heat input from any affected facility 
which is located in a noncontinental 
area and combusts liquid or gaseous 
fuels (excluding solid-derived fuels). 

(f) The emission reduction 
requirements under this section do not 
apply to any affected facility that is 
operated under an SOs commercial 
demonstration permit issued by the 
Administrator in accordance with the 
provisions of § 60.45a. · 

(g) Compliance with the emission 
limitation and percent redu"ction 
requirements under this section are both 
determined on a 30-day rolling average 
basis except as provided under 
paragraph (c) of this section. 

(h) When different fuels are 
combusted simultaneously, the 
applicable standard is determined by 
proration using the following formula: 

(1) If emissions of sulfur dioxide to the 
atmosphere are greater than 260 ngLj 
(0.80 lb/million Btu) heat Input 
Eao.- = (340 x + 520 y]/100 and 
Pao. = 10 percent 

(2) If emissions of sulfur dioxide to the 
atmosphere are equal to or less than 260 
ng/J (0.60 lb/million Btu) heat input: 
Eso. = (340 x + 520 y)/100 and 
Pao, = (90 x + 70 y]/100 
where: 
Eso. is the prorated sulfur dioxide emission 

limit (ng/J heat input), 
Pao, is the percentage of potential sulfur 

dioxide emission allowed (percent 
reduction required= 100-Pso,J. 

x la the percentage of total heat Input derived 
from the combustion of liquid or gaseous 
fuels (excluding solid-derived fuels) 

y Is the percentage of total heat input derived 
from the combustion of solid fuel 
(including solid-derived fuels) 

f 80.44• Standard for nitrogen oxides. 
(a) On and after the date on which the 

Initial performance test required to be 
conducted under § 80.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility, except as provided 
under paragraph (b) of this section, any 
gases which contain nitrogen oxides in 
excess of the following emission lnmts, 
based on a 30-day "rolling average. 

(1) NO. Emission Limits-

Gaeous Fuels:~ 

Emission limit 
ng/ J (lb/million Btu) 

heat input 

Coaklerlved fuels. 210 (0.50) 
All other tuelt;.._ 88 (0.20) 

Liquid Fuels: 
Coeklal1ved fuels --- 210 (0.50) 
Shale oil .. _._ 210 (0.50) 
All other fuels .. _____ 130 (0.30) 

Soid Fuels: 
CoeklarlYed fuela .. ---- 210 (0.50) 
Ant fuel containing more than 

25'!1., ~ weigl1t. coal retuse - e-npt from NO,. 
llandards and NO,. 
monitoring 
~ 

Ant fuel containing more than 
25'!1.. ~ weight. lignite ~ the 
Ignite i9 rriined in North 
Dakota. South Dakota. Of 
Montana. end i9 combusted 
In II slag tap lumace ............ . 

Lignite not aubject to the 340 
ng/ J heel input emission limit 

Subbituminous coal ... _, ___ _ 

Bituminous coal··-----Anlhrac:ite coal ..• ____ _ 

All other fuela ............ -·-·-·---

340 

260 
210 
280 
280 
280 

(2) NO. reduction requirements-

(0.80) 

(0.80) 
(0.50) 
(0.80) 
(0.60) 
(0.80) 

Pen:ent reduction 
of p0tenlial 

Fuel type oombusUon 
oonc:entration 

Gaseous fuels. ••••• -·-·--- 25'!1. 
Liquid fuel•·--------- 30'!1. 
Solid fuels·--·-------- 65'!1. 

(b) The emission limitations under 
paragraph (a) of this section do not 
apply to any affected facility which is 
combusting coal-derived liquid fuel and 
is operating under a commercial 
demonstration permit issued by the 
Administrator in accordance with the 
provisions of § 60.45a. 

(c) When two or more fuels are 
combusted simultaneously, the 
applicable standard is determined by 
proration using the followirig formula: 
F.o. =(86 w+i30 x+210 y+260 z]/100 
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where: 
Exo Is the applicable standard for nitrogen 

'oxides when multiple fuels are 
combusted simultaneously (ng/J heat 
Input); 

w Is the percentage of total beat input 
derived from the combustion of fuels 
subject to the 86 ng/J heat input 
standard: 

x Is the percentage of total heat Input derived 
from the combustion of fuels subject to 
the 130 ng/) heat input standard; 

y is the percentage of total heat input derived 
from the combustion of fuels subject to 
the 210 ng/) heat input standard; and 

z Is the percentage of total heat input derived 
from the combustion of fuels subject to 
the 260 ng/J heat input standard. 

§ 80.45a Commercial demonstration 
permit. 

(a) An owner or operator of an 
affected facility proposing to 
demonstrate an emerging technology 
m~y apply to the Administrator for a 
commercial demonstration permit. The 
Administrator will issue a commercial 
demonstration permit in accordance . 
with paragraph (e) of this section. 
Commercial demonstration permits may 
be issued only by the Administrator, 
and this authority will not be delegated. 

(b) An owner or operator of an · 
affected facility that combusts solid 
solvent refined coal (SRC-I) and who is 
issued a conimercial demonstration 
permit by the Administrator is not 
subject to the S02 emission reduction 
requirements under§ 60.43a(c) but must, 
as a minimum, reduce S02 emissions to 
20 percent of the potential combustion 
concentration (80 percent reduction) for 
each 24-hour period of steam generator 
operation and to l'ess than 520 ng/J (1.20 
lb/million Btu) heat input on a 30-day 
rolling average basis. 

(c) An owner or operator of a fluidized 
bed combustiori electric utility steam 
generator (atmospheric or pressurized) 
who is issued a commercial 
demonstration permit by the 
Administrator is not subject to the S02 
emission reduction requirements under 
§ 60.43a(a) but must, as a minimum, 
reduce SO, emissions to 15 percent of 
the potential combustion concentration 
(85 percent reduction) on a 30-day 
rolling average basis and to less than 
520 ng/J (1.20 lb/million Btu) heat input 
on a 30-day rolling average basis. 

(d) The owner or operator of an 
affected facility that combusts coal
derived liquid fuel and who is issued a 
commercial demonstration permit by the 
Administrator is not subject to the 
applicable NO. emission limitation and 
percent reduction under § 80.44a(a) but 
must, as a minimum, reduce emissions 
to less than 300 ng/J (0.70 lb/million Btu) 



heat input on a 30-day rolling average 
basis. 

(e) Commercial demonstration permits 
may not exceed the following equivalent 
MW electrical generation capacity for 
any one technology category, and the 
Jotal equivalent MW electrical 
generation capacity for all commercial 
demonstration plants may not exceed 
15,000MW. 

&olidllOlvw'C ..... COll 
(SRC ll--·--·--·-- so. 11,000-10,000 

F\idtzed bed oanllustion 
(Mlri06j)l•IC) .. ___ _ so. «I0-3,000 

A'6lized bed combusllon 

(pr9ISUllzed) ··-----
so. 400-1 ,200 

com llqulicallDll--- NO. 7'50-10,000 

15,000 

9 80.4111 ComplllnCe pro'#Calone. 
(a) Compliance with the particulate 

matter emission limitation under 
I 60.42a(a)(1) constitutes compliance 

. with the percent reduction requirements 
for particulate matter under 
I 60.42a(a)(2) and (3). 

(b) Compliance with the nitrogen 
oxides emission limitation under 
§ 60.44a(a) constitutes compliance with 
the percent reduction requirements 
under I 60.44a(a)(2). -

(c} The particulate matter emission 
standards under I 60.42a and the 
nitrogen oxides emission standmds 
under I 60.44a apply at all times except 
durfng periods of startup, shutdoWn. or 
malfunction. The sulfur dioxide emission 
standards under § 00.43a apply at all 
times except during periods of startup, 
shutdown. or when both emergency 
conditions exist and the procedure• 
under paragraph (d) of this section are 

·implemented. 
(d) During emergency conditions in 

the principal company, an affected 
facility with a malfunctioning flue gari 
desulfurization system may be operated 
if sulfur dioxide emissions are 
minimized by: 

(1) Operating all operable flue gas 
desulfurization system modules, and 
bringing back into operation any 
malfunctioned module as soon a1 
repairs are completed, 

(2) Bypassing flue gases around only 
those flue gas desulfurization system 
modules that have been taken out of 
operation because they were incapable 
of any sulfur dioxide emission reduction 
or which would have suffered significant 
physical damage if they had remained in 
operatio~ and 

{3} Designing. constructing, and 
operating a spare flue gas 
desulfurization system module for an 
affected facility larger than 365 MW 
(1,250 million Btufhr) heat input 
(approximately 125 MW electrical 
output capacity). The Administrator 
may at his discretion require the owner 
or operator within 60 days of 
notification to demonstrate spare 
module capability. To demonstrate this 
capability, the owner or operator must 
demonstrate compliance with the 
appropriate requirements under 
paragraph (a), (b), (d), (e), and (i) under 
I 60.43a for any period of operation 
lasijng from 24 houn to 30 days when: 

(i} Any one flue gas desulfurization 
module is.not operated. 

(Ii) The affected facility is operating at 
the maximum heat input rate, 

(iii) The fuel fired during the 24-hour 
to 30-day period is representative of the 
type and average sulfur content of fuel 
used over a typical 30-day period. and 

(iv) The owner or operator has given 
the Administrator at least 30 days notice 
of the date and period of time over 
which the demonstration will be 
performed. 

(e) After the initial performance test 
required under I 60.8, compliance with 
the aulfur dioxide emission limitations 
and percentage reduction requirements 
under I 60.43a and the nitrogen oxides 
emission limitations under I 60.448 is 
based on the average emission rate for 
30 successive boiler operating days. A 
separate performance test is completed 
at the end of each boiler operating day 
after the initial performance test, and a 
new 30 day average emission rate for 
both sulfur dioxide and nitrogen oxides 
and a new percent reduction for sulfur 
dioxide are calculated to show 
compliance with the standards. 

(f} For the initial performance test 
required under I 60.8, compliance with 
the sulfur dioxide emission limitations 
and percent reduction requirements 
under I 60.43a and the nitrogen oxides 
emission limitation under I 60.44a is 
based on the average emission rates for 
sulfur dioxide, nitrogen oxides, and 
percent reduction for sulfur dioxide for 
the first 30 successive boiler operating 
days. The initial performance test is the 
only test in which at least 30 days prior 
notice is required unless otherwise 
specified by the Administrator. The 
initial performance test Is to be 
scheduled so that the first boiler 
operating day of the 30 successive boiler 
operating days is completed within 60 
days after achieving the maximum 
production rate at which the affected 
facility will be operated. but not later 
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than 180 days after initial startup of the 
facility. 

(g) Compliance is detennined by 
calculating the arithmetic average of all 
hourly emission rates for SO, and NO, 
for the 30 successive boiler operating 
days, except for data obtained during 
startup. shutdown, malfunction (NO,. 
only), or emergency conditions (SO. 
only}. Compliance with the percentage 
reduction requirement for SO, is 
determined based on the average inlet 
and average outlet so. emission rates 
for the 30 successive boiler operating 
days. 

(h) If an owner or operator has not 
obtained the minimum quantity of 
emission data as required under f 60.47a 
.of this subpart. compliance of the 
affected facility with the emission 
requirements under I§ 60.43a and 60.44a 
of this subpart for the day on which the 
30-day period ends may be determined 
by the Administrator by following the 
applicable procedures in sections 6.0 
and 7.0 of Reference Method 19 
(Appendix A). 

f 60.47a Emi111on monitoring. 

(a) The owner or operator of an 
affected facility shall insta.U. calibrate, 

. maintain, and operate a continuous 
. monitoring system. and record the 
output of the system. for mevuring the 
opacity of emissions discharged to the 
atmosphere, except where gaseous fuel 
ls the only fuel combusted. If opacity 
interference due to water droplets exists 
in the stack (for example, from the use 
of an FGD system), the opacity is 
monitored upstream of the interference 
(at the inlet to the FGD system). If 
opacit)I interference ia experienced at 
all locations (both at the inlet and outlet 
of the aulfur dioxide control system), 
alternate parameters indicative of the 
particulate matter control system's 
performance are monitored (subject to 
the approval of the Administrator). 

(b) The owner or operator of an 
affected facility shall install. calibrate, 
maintain, ~d operate a continuous 
monitoring system, and record the . 
output of the system. for measuring 
sulfur dioxide emissions, except where 
natural gas ls the only fuel combusted, 
as follows: 

(1} Sulfur dioxide emissions are 
monitored at both the inlet and outlet of 
the sulfur dioxide control device. 

(2) For a facility which qualifies under 
the provisions of§ 60.43a(d), sulfur 
dioxide emissions are only monitored as 
discharged to the atmosphere. 

(3) An "as fired" fuel monitoring 
system (upstream of coal pulverizers) 
meeting the requirements of Method 19 
(Appendix A) may be used to determine 



potential sulfur dioxide emissions in 
place of a continuous sulfur dioxide 
emission monitor at the inlet to the 
sulfur dioxide control device as required 
under paragraph (b}(l) of this section. 

(c) The owner or operator of an 
affected facility shall install, calibrate, 
maintain, and operate a continuous 
monitoring system, and record the 
output of the system, for measuring 
nitrogen oxides emissions discharged to 
the atmosphere. 

(d) The owner or operator of an 
affected facility shall install, calibrate, 
maintain, and operate a continuous 
monitoring system, and record the 
output of the system, for measuring the 
oxygen or carbon dioxide content of the 
flue gases at each location where sulfur 
dioxide or nitrogen oxides emissions are 
monitored. · 

(e) The continuous monitoring 
systems under paragraphs (b), (c), and 
(d) of this section are operated and data 
recorded during all periods of operation 
of the affected facility including periods 
of startup, shutdown, malfunction or 
emergency conditions, except for 
continuous monitoring system 
breakdowns, repairs, calibration checks, 
and zero and span adjustments. 

(f) When emission data are not 
obtained because of continuous 
monitoring system breakdowns, repairs, 
calibration checks and zero and span 
adjustments, emission data will be 
obtained by using other monitoring 
systems as approved by the 
Administrator or the reference methods 
as described in paragraph (h) of this 
section to provide emission data for a 
minimum of 18 hours in at least 22 out of 
30 successive boiler operating days. 

(g) The 1-hour averages required 
under paragraph § 60.13(h) are 
expressed in ng/J (lbs/million Btu) beat 
input and used to calculate the average 
emission rates under § 60.46a. The 1-
hour averages are calculated using the 
data points required under§ 60.13(b). At 
least two data points must be used to 
calculate the 1-hour averages. 

(h) Reference methods used to 
supplement continuous monitoring 
system data to meet the minimum data 
requirements in paragraph § 60.47a(f) 
will be used as specified below or 
otherwise approved by the 
Administrator. 

(1) Reference Methods 3, 6, and 7, as -
applicable, are used. The sampling 
location(s) are the same as those used 
for the continuous monitoring system. 

(2) For Method 6, the minimum 
sampling time is 20 minutes and the 
minimum sampling volume is 0.02 deem 
(0.71 dscf) for each sample. Samples are 
taken at approximately 60-minute 

intervals. Each sample represents a 1-
bour average. 

(3) For Method 7, samples are taken at 
approximately 30-minute intervals. The 
arithmetic average of these two 
consective samples represent a 1-hour 
average. 

(4) For Method 3, the oxygen or 
carbon dioxide sample is to be taken for 
each hour when continuous SO. and 
NO. data are taken.or when Methods 6 
and 7 are required. Each sample shall be 
taken for a minimum of 30 minutes in 
each hour using the integrated bag 
method specified in Method 3. Each 
sample represents a 1-hour average. 

(5) For each 1-hour average, the 
emissions expressed in ng/J (lb/million 
Btu) heat input are determined and used 
as needed to achieve the minimum data 
requirements of paragraph (0 of this 
section. 

(i) The following procedures are used 
to conduct monitoring system 
performance evaluations under 
§ 60.13{c) and calibration checks under 
§ 60.13(d). 

(1) Reference method 6 or 7, as 
applicable, is used for conducting 
performance evaluations ot sulfur 
dioxide and nitrogen oxides continuous 
monitoring systems. 

(2) Sulfur dioxide or nitrogen oxides, 
as applicable, is used for preparing 
calibration gas mixtures under 
performance specification 2 of appendix 
B t9 this part. 

(3) For affected facilities burning only 
fossil fuel, the span value for a 
continuous monitoring system for 
measuring opacity is between 60 and 80 
percent and for a continuous monitoring 
system measuring nitrogen oxides is 
determined as follows: 

device is 125 percent of the maximum 
estimated hourly potential emissions of 
the fuel fired, and the outlet of the sulfur 
dioxide control .device is 50 percent of 
maximum estimated hourly potential 
emissions of the fuel fired. 
(Sec. 114, Clean Air Act as amended [42 
u.s.c. 7414).) 

§ 60.48a Compliance determination 
procedures and methods. 

{a) The following procedures and 
reference methods are used to determine 
compliance with the standards for 
particulate matter under § 60.42a. 

(1) Method a is used for gas analysis 
when applying method 5 or method 17. 

(2) Method 5 is used for determining 
particulate matter emissions and 
associated moisture content. Method 17 
may be used for stack gas temperatures 
less than 160 C (320 F). 

(3) For Methods 5 or 17, Method 1 is 
u,ed to select the sampling site and the 
number of traverse sampling points. The 
sampling time for each run is at least 120 
minutes and the minimum sampling 
volume is 1.7 deem (60 dscf) except that 
smaller sampling times or volumes, 
when necessitated by process variables 
or other factors, may be approved by the 
Administrator. . 

(4) For Method 5, the probe aud filter 
holder heating system in the sampling 
train is set to provide a gas temperature 
no greater than 100°C (32°F). 

(5) For determination of particulate 
emissions, the oxygen or carbon-dioxide 
sample is obtained simultaneously with 
each run of Methods 5 or 17 by 
traversing the duct at the same sampling 
location. Method 1 is used for selection 
of the number of traverse points except 
that no more than 12 sample points are 
required. 

foaall fuel 

Gu·····-········ .. -··-·----···----- . 

· Span value for 
nitrogen oxides (ppm) 

(6) For each run using Methods 5 or 17, 
the emission rate expressed in ng/J heat 
input is determined using the oxygen or 

600 carbon-dioxide measurements and 
Liquid .................. __ ,., __ ,_, __ _ 600 particulate matter measurements 

600 IX+y)+1~ obtained under this section, the dry 
---------------- · basis F.-factor and the dry basis 

Solid ............... __ ·-·--·-·--·· 
Combination ......... _, ___ _ 

where: 
x is the fraction of total heat input derived 

from gaseous fossil fuel, 
y Is the fraction of total heat input derived 

from liquid foSBil fuel, and 
z is the fraction of total heat input derived 

from solid fossil fuel. 

(4) All span values computed under 
paragraph (b)(3) of this section for 
burning combinations of fossil fuels are 
rounded to the nearest 500 ppm. 

(5) For affected facilities burning fossil 
fuel, alone or in combination with non
fossil fuel, the span value of the sulfur 
dioxide continuous monitoring system at 
the inlet to the sulfur dioxide control 
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emission rate calculation procedure 
contained in Method 19 (Appendix A). 

(7) Prior to the Administrator's 
issuance of a particulate matter 
reference method that does not 
experience sulfuric acid mist 
-interference problems, particulate 
matter emissions may be sampled prior 
to a wet flue gas desulfurization system. 

(b) The following procedures and 
methods are used to determine 
compliance with the sulfur dioxide 
standards under § 60.43a. 

(1) Determine the percent of potential 
combustion concentration (percent PCC) 
emitted to the atmosphere as follows: 



(I) Fuel ~treatment ('lb Rt]: 
Determine the percent reduction 
achieved by any fuel pretreatment using 
the procedures in Method 19 (Appendix 
A). Calculate the average percent 
reduction for fuel pretreatment on a 
quarterly basis using fuel analysis data. 
The determination of percent R, to 
calculate the percent of potential 
combustion concentration emitted to the 
atmosphere is optional. For purposes of 
determining compliance with any 
percent reduction requirements under 
I 60.43a, any reduction in potential SCh 
emissions resulting from the following 
processes may be credited: 

(A) Fuel pretreatment (physical coal 
cleaning, hydrodesulfurization of fuel 
oil, etc.), 

(B) Coal pulverizers. and 
(C) Bottom and flyash interactions. 
(ii) Sulfur Dioxide Control System ('lb 

R.J: Det~rmine the percent sulfur 
dioxide reduction achieved by any 
sulfur dioxide control system using 

· emission rates measured before and 
after the control system, foliowing the 
procedures in Method 19 (Appendix A): 
or, a combination of an "as fired" fuel 
monitor and emission rates measured 
after the control system. following the 
procedures in Method 19 (Appendix A). 
When the "as fired" fuel monitor is 
used, the percenfreduction is calculated 
using the average emission rate from the 
sulfur dioxide control device and the 
average SO. input rate from the "as 
fired" fuel analysis for 30 successive 
boiler operating days. 

(iii) Overall percent reduction {% ~): 
Determine the overall percent reduction 
using the results obtained in paragraphs 
(b)(1) (i) and (ii) of this section following 
the procedures in Method 19 (Appendix 
A). Results are calculated for each 30-
day period using the quarterly average 
percent sulfur reduction determined for 
fuel pretreatment from the previous 
quarter and the sulfur dioxide reduction 

· achieved by a sulfur dioxide control 
system for each 30-day period in the 
current quarter. 

(iv) Percent emitted{% PCC): 
Calculate the percent of potential · 
combustion concentration emitted to the 
atmosphere using the following . 
equation: Percent PCC=lOO-Percent Ro 

(2) Determine the sulfur dioxide 
emission rates folJowing the procedures 
in-Method 19 (Appendix A). 

(c) The procedures and methods 
outlined in Method 19 (Appendix A) are 
used in conjunction with the 30-day 
nitrogen-oxides emission data collected 
under § 60.47a to determine compliance 
with the applicable nitrogen oxides 
standard under § 60.44. 

(d) Electric utility combined cycle gas 
turbines are performance tested for 
particulate matter, sulfur dioxide, and 
nitrogen oxides using the procedures of 
Method 19 (Appendix A). The sulfur 
dioxide and nitrogen oxides emission 
rates from the gas turbine used in 
Method 19 (Appendix A) calculations 
are determined when the gas turbine is 
performance tested under subpart GG. 
The potential uncontrolled particulate 
matter emission rate from a gas turbine 
is defined as 17 ng/J (0.04 lb/million Btu) 
heat inpuL 

f 60.49a Reporting requirements. 

(8) Identification of the times when 
the pollutant concentration exceeded 
full span of the continuous monitoring 
system. 

(9) Description of any modifications to 
the continuous monitoring system which 
could affect the ability of the continuous 
monitoring system to comply with 
Performance Specifications 2 or 3. 

(c) If the minimum quantity of 
emission data as required by § 60.47a is 
not obtained for any 30 successive 
boiler operating days. the following 
information obtained under the 
requirements of § 60.46a(h) is reported 
to the Administrator for that 30-day 
period: 

(1) The number of hourly averages 
available for outlet emission rates (Do) 
and inlet emission rates (n1) as 
applicable. 

(a) For sulfur dioxide, nitrogen oxides, 
and particulate matter emissions, the 
performance test data from the initial 
performance test and from the 
performance evaluation of the 
continuous monitors (including the 
transmissometer) are submitted to the 
Administratorr 

(b) For sulfur dioxide and nitrogen 
oxides the following information is 
reported to the Administrator for each 
24-hour period. 

(2) The standard deviation of hourly 
_averages for outlet emission rates (s0 ) 

and inlet emission rates (s1) as 
applicable. 

(1) Calendar date. 
(2) The average sulfur dioxide and 

nitrogen oxide emission rates (ng/J or 
lb/million Btu) for each 30 successive 
boiler operating days. ending with the 
last 30-day period in the quarter: 
reasons for non-compliance with the 
emission standards; and. description of 
corrective actions taken. 

(3) Percent reduction of the potential 
combustion concentration of sulfur 
dioxide for each 30 successive boiler 
operating days. ending with the last 30-
day period in the quarter; reasons for 
non-compliance with the standard; and, 
description of corrective actions taken. 

(4) Identification of the boiler 
operating days for which pollutant or 
dilutent data have not been obtained by 
an approved method for at least 18 ·
hours of operation of the facility; 
justification for not obtaining sufficient 
data; and description of corrective 
actions taken. 

(5) Identification of the times when 
emissions data have been excluded from 
the calculation of average emission 
rates because of startup, shutdown, 
malfunction (NOs only). emergency 
conditions (S01 only), or other reasons, 
and justification for excluding data for 
reasons other than startup, shutdown, 
malfunction. or emergency conditions. 

(6) Identification·of "F" factor used for 
calculations, method of determination, 
and type of fuel combusted. 

(7) Identification of times when hourly 
averages have been obtained based on 
manual sampling methods. 
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(3) The lower confidence limit for the 
mean outlet emission rate (E0 *) and the 
upper confidence limit for the mean inlet 
emission rate (E;*) as applicable. 

(4) The applicable potential 
combustion concentration. . 

(5) The ratio of the upper confidence 
limit for the mean outlet emission rate 
{E., *)and the allowable emission rate 
(E.t.,) ~s applicable. 

(d) If any standards under§ 60.43a are 
exceeded during emergency conditions 
because of control system malfunction, 
the owner or operator of the affected 
facility shall submit a signed statement: 

(1) Indicating if·emergency conditions 
existed and requirements under 
§ 60.46a(d) were met during each period, 
and 

(2) Listing the following information: 
(i) Time periods the emergency 

condition existed; 
(ii) Electrical output and demand on 

the owner or operator's electric utility 
system and the affected facility: 

(iii) Amount of power purchased from 
interconnected neighboring utility 
companies during the emergency period: 

(iv) Percent reduction in emissions 
achieved; 

(v) Atmospheric emission rate tng/J) 
of the pollutant discharged; and 

(vi) Actions taken to correct control 
system malfunction. · 

(e) If fuel pretreatment credit toward 
the .sulfur dioxide emission standard 
under § 60.43a is claimed, the owner or 
operator of the affected facility shall 
submit a signed statement: 

(1) Indicating what percentage 
cleaning credit was taken for the 
calendar quarter. and whether the credit 
was determined in accordance with the 



provisions of § 60.4Ba and Method 19 
(Appendix A); and 

(2) Listing the quantity. heat content, 
and date each pretreated fuel shipment 
was received during the previous 
quarter; the name and location of the 
fuel pretreatment facility; and the total 
quantity and total heat content of all 
fuels received at the affected facility 
during the previous quarter. 

CO For any periods for which opacity, 
sulfur dioxide or nitrogen oxides 
emissions data are not available, the 
owner or operator of the affected facility 
shall submit a signed statement 
indicating if any changes were made in 
operation of the emission control system 
during the period of data unavailability. 
Operations of the control system and · 
affected facility during periods of data • 
unavailability are to be compared with 
operation of the control system and 
affected facility before and following the 
period of data unavailability. 

(g) The owner or operator of the 
affected facility shall submit a signed 
statement indicating whether: 

(1) The required continuous 
monitoring system calibration, span, and 
drift checks or other periodic audits 
have or have not been performed as 
specified. 

(2) The data used to ~how compliance 
was or was not obtained in accordance 
with approved methods and procedures 
of this part and is representative of 
plant performance. 

(3) The minimum data requirements 
have or have not been met; or, the 
minimum data requirements have not 
been met for errors that were 
unavoidable. , 

(4) Compliance with the standards has 
or has not been achieved during the 
reporting period. 

(h) For the purposes of the reports 
required under § 60.7, periods of excess 
emissions are defined as all 6-minute 
periods during which the average 
opacity exceeds the applicable opacity 
standards under§ 60.42a(b). Opacity 
levels in excess of the applicable 
opacity standard and the date of such 
excesses are to be submitted to the 
Administrator each calendar quarter. 

(i) The owner or operator of an 
affected facility shall submit the written 
reports required under this section and 
subpart A to the Administrator for every 
calendar quarter. All quarterly reports 
shall be postmarked by the 30th day 
following the end of each calendar 
quarter. 

(Sec. 114. Clean Air Act as amended (42 
u.s.c. 7414).J 
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Subpart E-Standards of Performance 
for l11clneraton 

I 60.SO . Appllcabilh1 and desipatlon of 
· afrecteCI facillt1. 8, ~ 

Ca> The provisions of this subpart are 
applicable to each Incinerator of more 
than 45 metric tOns per day charglns 
rate C50 tons/day>, which Js the affected 
faclllty. 

Cb> Any faclllty under paragraph ca> 
of this section that commences construc
\lon or modlftcatlon after Augiist 11, 
1871, la subJect to the requirements of 
this subpart. 

I 60.51 Definitions. 
As used In this subpart, all terms not 

defined herein shall have the mean1n1 
liven them in the Act and In Subpart A 
Of this part. 

Ca> "Incinerator" means any furnace 
used in the process of burning solid waste 
for the purpose of reduclnl the volume 
of the waste by removing combustible 
matter.a 

Cb> "Solid waste" means refuse, more 
than 50 percent of which ls mwllclpal 
type waste consisting of a mixture of 
paper, wood, yard wastes, food wastes, 
plastics, leather, rubber, and other com
bustibles, and noncombustible materials 
such as glass and rock. 

Cc> "Day" means 24 hours. 8 
§ 60.52 Standard for particulate matter.I 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 
this part shall cause to be discharged 
into the atmosphere from any affected 
faclllty any gases which contain par
ticulate matter In excess of 0.18 g/dscm 
<0.08 gr/dscf> corrected to 12 percent 
co •. 

§ 60.53 Monitoring of operations. 8 

· Ca> The owner or operator of any In
cinerator subject to the provlslons of this 
part shall record the dally charglnl rates 
and hours of operation. 

<Sec. 114. Clean A1r Act la amended <t2 
U.S.C. '1tH». 68, 83 
§ 60.54 Test methOO.-d procedurea,8 

<a> The reference methods In Ap. 
pendix A to this part, except as provided 
for 1n § 60.SCb), shall be used to deter
mine compllance with the standard pre
scribed in§ 60.52 as follows: 

CU Method 5 for the concentration of 
particulate matter and the associated 
moisture content: 

<2> Method 1 for sample and veloclt7 
traverses: 

<3> Method 2 for velocity and volu
metric fiow rate; and 

<4> Method 3 for gas analysis and cal
culation of excess air. uslng the Inte
grated sample technique. 

Cb> For Method 5, the sampllnl time 
for each nm shall be at least 60 minutes 
and the mlnlmum sample volume shall 
be 0.85 dscm <30.0 dscf> except that 

smaller sampling times or sample vol
umes, when necessitated by process vari
ables or other factors, may be approved 
by the Admlnlstrator. 

Cc> U a wet scrubber ls used, the gas 
analysis sample shall refiect fiue gas con
ditions after the scrubber, allowing for 
carbon dioxide absorption by sampUng 
the gas on the scrubber lnlet and outlet 
sides according to either the procedure 
under paragraphs <c> Cl> through Cc) CS> 
of this section or the procedure under 
paragraphs <c> m, <c> <2> and Cc) <6> 
of this section as follows: 

CU The outlet sampling site shall be 
the same as for the particulate matter 
measurement. The lnlet site shall be 
selected according to Method 1, or aa 
specified by the Administrator. 

C2) Randomly select 9 sampllng points 
within the cross-section at both the lnlet 
and outlet sampling sites. Use the first 
set of three for the first run, the second 

and outlet sampling sites using equation 
3-1 ln Appendix A to this part. 

CW> Calculate the adjusted co. per
centage using the following equation: 

(% C01)041;,.(% 00.)u [lOO+(% EA)•] 
100+(% BA)• 

where: 
( % CO.) ••I ls the adjusted outlet co. per

centage, 
( % CO.) 41 la the percentage of C01 meas

ured before the scrubber, clrJ 
basts, · 

( % EA) 1 la the percentage of ezceaa air 
at the lnlet, &nd 

( '10 EA) o la the percentage of elCC8U air 
at the outlet. 

Cd> Particulate matter em!sslons, ex
pressed In g/dscm, shall be corrected to 
12 percent co. by using the followtna 
formula: 

12o 
eu=--

%00. 
set for the second run, and the third set where: 
for the third run. 

C3> Simultaneously with each par
ticulate mattet run, extract and analyze 
for co. an integrated gas sample accord
ing to Method 3, traversing the three 
sample points and sampling at each 
Point for equal increments of tlme. Con
duct the runs at both Inlet and outlet 
sampling sites. 

Ou 

0 

ls the concentration of partlcUlate 
matter corrected to 12 peroent 
CO., 

la the concentration of parttoUlate 
matter aa measured by Method a. 
and 

1' CO. la the percentage of co. aa meas
ured by Method S, or when ap

. pllcable, the adjusted outlet C0
1 percentage as determined by 

paragraph (c) of this section. <4> Measure the volumetric flow rate 
at the inlet during each particulate mat
ter run according to Method 2, using the 
full number of traverse points. For the <Sec. 114• Clean A1r Act u.s.c. '1414)), 68, 83 

Is amended < t2 
inlet make two full velocity traverses ap- -
proximately one hour apart during each 
nm and average the results. The outlet 
volumetric flow rate may be determined 
from the particulate matter run 
<Method&>. 

C5> Calculate the adjusted co. per
centage using the following_ equation: 

(% C0.)••1=(% 00.)dl (Q41/Qdo) 
where: 

( % CO.) ••I ls the adjusted C01 percentage 
whlch removes the effect o! 
CO. absorption and dllutlon 
alr, 

(% C0.)•1 la the percentage of co. meas
ured before the 1crubber, dry 
basl1, 

Q41 la the volumetrlc tlow rate be
fore the scrubber, average of 
two runs, dscf/mln (ualn8 
Method 2), and 

Qae la the volumetric tlow rate aft.er 
the scrubber, dscf/mlD (u.s
lng Methods 2 and 6) • 

C6> Alternatively, the following pro
cedures may be substituted for the pro
cedures under paragraphs Cc> C3), C4>. 
and C5> of this section: 

m Simultaneously with each particu
late matter run, extract and analne for 
co., o •. and N. an integrated gas sample 
according to Method 3, traversing the 
three sample points and sampling for 
equal increments of time at each point. 
Conduct the runs at both the lnlet and 
outlet sampling sites. 

cm After completing the analysis of 
the gas sample, calculate the percentage 
of excess air < % EA> for both the Inlet 
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Subpart F-Standards of Performanc• § 60.M Test methods and proceduraJI 
for Portland Cement Plants <a> The reference methods In Appen-

§ 60.60 Applicability and designation of 
affected facility. 64 

<a> The provisions of this subpart are 
applicable to the following affected fa
cllltles In portland cement plants: kiln, 
clinker cooler, raw mill system, finish 
mill system, raw mill dryer, raw material 
storage, clinker storage, finished product 
storage, conveyor transfer points, bag
ging 11-nd bulk loading and unloading sys

. terns. 
<b> Any faclllty under paragraph <a> 

of this section that commences construc
tion or modification after Aug\ist 17, · 
1971, ls subject to the requirements of 
this subpart. 

dix A to this part, except as provided for 
In f 60.8Cb>, shall be used to determine 
compliance with the standards pre
scribed In f 60.62 as follows: · 

CU Method 5 for the concentration 
of particulate matter and the associated 
moisture content; 

<2> Method 1 for sample and velocity 
traverses; 

<3> Method 2 for velocity and volu
metric fiow rate: and · 

<4> Method 3 for gas analysis . 
<b> For Method 5, the mlnimum sam

pling time and m1nlmum sample volume 
for each run, except when process varia
bles or other factors justify otherwise to 
the satisfaction of the Admlnistrator, 
shall be as follows: 

Cl) 60 minutes and 0.85 dscm <30.0 
§ 60.61 Definitions. dscf) for the kiln. 

As used In this subpart, all terms not <2> 60 minutes and 1.15 dscm (40.6 
defined herein shall have the meaning dscf) for the cllnker cooler. 
given them In the Act and In Subpart A Cc> Total kiln feed rate <except fuels>, 
of this part. expressed In metric tons per hour on a 

<a> "Portland cement plant" means dry basis, shall be determined during 
any facility manufacturing portland ce- each testing period by suitable methOds; 
ment by either the wet or dry process.a and shall be confirmed by a material bal

ance over the production system. 
§ 60.62 Standard for parilc:ulate matter.a Cd) For each run, particulate matter 

emissions, expressed In g/metric ton of 
<a> On and after the date on which kiln feed, shall be determined by dlvtd

the performance test required to be con- 1ng the emission rate in gfhr by the kiln 
ducted by § 60.8 ls completed, no owner feed rate. The emission rate shall be 
or operator subject to the provisions of determined by the equation, g/hr=QsX 
this subpart shall cause~ to be discharged c, where Q.=volumetrlc flow rate of the 
Into the atmosphere from any kiln 8llY total emuent In dscm/hr as determined 
gases which: In accordance with paragraph <a> (3) of 

< U Contain particulate matter In ex- this section, and c=particulate concen
cess of 0.15 kg per metric ton of feed tration In g/dscm as determined In ac· 
(dry basis> to the kiln <0.30 lb per ton>. cordance with paragraph <a> cu of this 

<2> Exhibit greater than 20 percent section. · 
opaclty.10 

<b> On and after the date on which 
the performance test required to be con- <Sec. 114. Clean Air Act la amended <42 
ducted by § 60.8 ls completed, no owner u.s.c. '1414». 68• 83 

or operator subject to the provisions of 
this subpart shall cause to be discharged 
Into the atmosphere from any clinker 
cooler any gases which: 

<1> Contain particulate matter In ex
cess of 0.050 kg per metric ton of feed 
(dry basis> to the kiln <0.10 lb per ton>. 

<2l Exhibit 10 percent opacity, or 
greater. 

<c> On and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any aft'ected 
faclllty other than the kiln and cllnker .. 
cooler any gases which exhibit 10 percent . 
opacity, or greater. 1e 

§ 60.63 Monitoring of operatiom.B 

<a> The owner or operator of a.n7. 
portla.nd cement plant subject to the pro- .. · 
visions of this part shall record the dally · 
production rates and kiln feed rates. 

<Sec. 114, Clean Air Act Is amended <42 
u.s.c. '1414)). 68, 83 
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Subpart G-Standards of Performance 
for Nitric Acid Plants 

§ 60. 70 Applicability and designation or 
affected facility. 64 

<a> The provisions of this subpart are 
applicable to each nitric acid production 
unit, which ls the affected fac111ty. 

Cb) Any faciUty under paragraph <a> 
of this section that commences construc
tion or modification after August 17, 
1971, Is subject to the requirements of 
this subpart. 

§ 60.71 Definiliom. 
As used in this subpart, all terms not 

defined herein shall have the meaning 
given them in the Act and in Subpart A 
of this part. 

<a> "Nitric acid production unit" 
means any facility producing weak nitric 
acid by either the pressure or atmos
pheric pres.sure process. 

Cb> "Weak nitric acid" means acid 
which is 30 to 70 percent in strength. 

§ 60.72 Standard (or ni~gen oxidee.3;8 

<a> On and a!ter the date on which 
the performance test required to be con
ducted by t 60.8 is completed, no owner 
or operator subject to the provislons oE. 
~his subpart shall cause to be discharged 
into the atmosphere from any affected 
fa.cllity any gaaes which: ·· 

(1) Contain nitrogen oxides, ex
pressed as NO., 1n excess of 1.5 kg per 
metric ton of acid produced <3.0 lb per 
ton>, the production being expre8sed as 
100 percent nitric acid. · 

<2> Exhibit 10 percent opacity, or 
gr~ter. 18 

§ 60.73 Emission monitoring. 18 

<a> A continuous monitoring system 
for the measurement of nitrogen oxides 
shall be installed, calibrated, maintained, 
and operated by the owner or operator. 
The pollutant gas used to prepare cali
bration gas mixtures under paragraph 
2.1, Performance Specifl::ation 2 and for 
calibration checks under § 60.13<d> to 
this part, shall be nitrogen dioxide <NO,>. 
The span shall be set at 500 ppm of nitro
gen dioxide. Reference Method 7 shall 
be used for conducting monitoring SYS· 
tern performance evaluations under § 60.· 
13Cc>. 

<b>. The owner or operator shall estab
lish a conversion factor for the purpose 
of converting monitoring data into units 
of the applicable standard <kg/metric· 
ton, lb/short ton>. The conversion factor 
shall be established by measurin1r emis
sions with the continuous ·monitoring. 
system concurrent with measuring .emis
sions with the applicable reference meth:-. 
od tests. Using only that portion of the 
continuous·· monitoring .emission ·data 
that reoresents emission measurements 
concurrent with the reference method 
test periods, the conversion factor shall 
be determined by dividing the reference 

method test data. averages by the moni· · 
toring data averages to obtain a ratio ex
pressed in units of the applicable stand· 
ard t.o units of the monit.orJng data, i.e., 
kg/metric ton per ppm <lb/short ton per 
ppm}. The conversion factor shall be re· 
established during an.Y performance test. 
under I 60.8 or any continuous_monit.or
ing system perfonnance evaluation under 
§ 60.13(C). 

<c> The owner.or operator shall record 
the daily production rate and hours or 
operation. 

Cd> CReservedl 8 

(e) Por the purpose of reports requfred 
under § 60.7<c>, periods of_ excess eJDis· 
sions that shall be reported are defined 
as any three-hour period during which 
the average nitrogen oxides emissions 
<arithmetic average of three contiguous 
one-hour periods) as measured by a con
tinuous monitoring svstem exceed the 
standard under§ 60.72<a>. 4,18 

<Sec. 114, Clean Air Act 18 amended <U 
U.S.C. '1UU>. 68, 83 _ 

i 60. 74 TMt methoda ~ proeedme1o 8 

·(a) The reference methods 1n Appen
dix A to thfs part, except as provided .ror 
In 160.S<b>, sh.all be used to determine 
compliance with the standard prescribed 
1n I 60.72 as follows: 

<l> Method 7 for the concentration of 
NO.; -

<2> Method 1 for sample and velocity 
traverses; . 

<3> Method 2 for velocity and volu
metric :flow rate: and 

<4> Method 3 for gaa analysis, 
<b> Por Method '1, the sample site shall 

be selected according to Method 1 ·and 
the sampl.lng point shall be the centroid 
of the stack or duct or at a point .no 
cloaer to the walls than 1. m <3.28 ft>. 
Each nm shall consist of at least four 
grab samples taken at approximately 15-
minutes intervals. The arithmetic mean 
of the samples shall constitute the run 
value. A velocity traverse shall be· per
fonr•ed once per ru:i: 

<c> Acid prodootion rate, expressed In 
metric tons per hour o.r 100 percent nitric 
acid, shall be determined during each 
testing period b:V suitable methods and 
shall be confirmed by a material balance 
over the production system. 

Cd> Por each run, nitrogen oxides, ex
pressed 1n g/metric ton o.r 100 percent 
nitric acid, shall be determined by divid
ing the emission rate in g /br by the acid 
production rate. The emission rate shall 
be determined by the equation; 

1/br-Q.xc 
where Q,-volumetrtc dow- rate of the 
emuent 1n dscm/hr, as determined in ac
cordance with paragraph <a> <3> of this 
section, and c-.No. concentration 1D 
g/dscm, as determined 1n a.ccordallce 
~th p~ph Ca> <l> o.r th1& section. 

<Sec. 114. Clean Air Ac:t II amended <42 
tJ .s.c. 1414)). 68, 83 
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Subpart H-Standards o1 Performance 
for Sulfuric Acid Plant; 

§ 60.80 Applicability and designation of 
affected facility. 64 

ca> The provisions of this subpart are 
applicable to each sulfuric acid produc
tion unit, which 1s the affected faclllty. 

Cb> Any fac111ty under paragraph <a> 
of this section that commences construc
tion or modification after August 17, 
1971, is subject to the requirements of 
this subpart. 

§ 60.81 JJ«'finilions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them In the Act and In Subpart A 
of this part. 

<a) "Sulfuric acid production unit" 
means any facility producing sulfuric 
acid by the contact process by burning 
elemental sulfur. alkylation acid, hydro
gen sulfide, organic sulfides and mer
captans, or acid sludge, but does not in
clude facilities where conversion to sul
furic acid Is utilized primarily as a means 
of preventing emissions to the atmos
phere of sulfur dioxide or other sulfur 
compounds. 

. <b> ·"Add. mist" means sulfuric ~ 
mist .. aa measured by Method 8 of ApQ 
pend.ix A to thJs part or an equivalent or 
~temattve method. s 

calibration checks under § 60.13<d> to 
this part. shall be sulfur dioxide <SO.>. 
Reference Method 8 shall be used for 
conducting monitoring system perform
ance evaluations under § 60.13<c> ex
cept that onlv the sulfur dioxide portion 
or the Method 8 results ahall be used. The 
scan shall t>e set at 1000 ppm of sulfur 
dioxide. 

Cb> The owner or operator snall estab
l!sh a conversion factor for the purpose 
of converting monitoring data into units 
of the a..,plicable standard Ckg/metric 
ton . .lb/short ton>. The conversion fac
tor shall be determined. as a. minimum, 
three times daily by measuring the con
centration of sulfur dioxide entering the 
converter using suitable methods <e.g., 
the Reich test, ·National Air Pollution 
Control Administration Publication No." 
999-AP-13 and calculating the appro
priate conversion factor for each eight
hour period as follows:· 

where: 

CF=k·[l.000-0.015r] 
r-s · 

CP' =con\'erslon factor (kg/metric ton per 
ppm, lb/short ton per .ppm). 

k ::::-constant derived from material bat· 
ance. For dctennlnlng Cf' ID metric 
units. k=0.0653. f'or determining CP 
In English units, k=0.1306. 

r =percentage o! sulfur dioxide by vol
ume entering tbe gas converter. Ap
propriate corrections must be made 
tor air Injection plants subject to the 
Administrator's approval. 

s =percentage of sulfur dloxlde ·by -vol-
8 ume In the e:nlsslons to the atmos-

§ 60.82 Standud lor tullW' cliolLide. phere determined by the contUiuou_s 
(a) on and after the date on which the monitoring srstcm required under 

performance test required to be con- paragraph (a) of this &eetlon. 

ducted by I 60.8 Js completed. no owner, (C) The .owner or operator shall re-
or operator subject to the provisions of cord all conversion factors and values un
this subpart shall cause to be discharged der paragraph Cb) of this. section from 
Into the atmospllere from any affected which they were computed Ct.e., CF, r. 
facllity any gases which contain sulfur and s>. · 
dioxide 1n excess of 2 kg per metric ton Cd> CReservedl 8 
of acid produced <4 lb per ton>. the Pl'Oo 
duction being expressed as 100 percent 
H.SO •• 

t· 60.83 Stanmrd IOll acid miaL 3'. 8 

· <a> On and after the date on which the 
performance test required to be con
. dw:ted by § 60.8 l.s completed, no owner 
ar opera.tor subject to the .provisions of 
thJs subpart shall cause to be discharged 
into the atmosphere from any a.1i'ected 
fa.c111ty any ga&eS which: · · . 

U> Contain acid mist, expressed as 
B.SO;, in excess of 0.075 kg per metric 
ton of acid produced· <0.15 lb per ton>, 
the production · being expressed as 100 
percent H.SO •• 

<2> Exhibit 10 percent opacity, or 
greater. 18 

§ 60.84 }:mission monitoring. 18 

Cal A continuous monitoring system 
for the measurement of sulfur dioxide 
shall be installed, calibrated, maintained. 
and operated by the owner or operator. 
The pollutant gas used to prepare cali
bration gas mixtures under paragraph 
2.1. Performance Specification 2 and for 

Ce> For t.be purpose of reparts ·under 
~ 60.'Hcl, periods of excess emissions 
shall be all three-hour periods <or the 
arithmetic average of three consecutive 
one-hour periods> during which the in
tegrated average sulfur dioxide emissions 
exceed t.be applicable standards under 
16'>82.4,18 . 

<Sec. 114. Clean A1r Act 1.5 amended <42 
U.S.C. '7U4». 68. 83 

II 60.85 'll'eo1 melhodo and prceeduree:s 
<a> The reference methods in Appen

dix A to this part, except as provided for 
in § 60.8CbJ, shall be used to determine 
compliance with the standards pre
scribed In §§ 60.82 and 60.83 aa follows: 
_ <l> Mee.hod 8 for thd concentrations of 
so, and acid mist; 

<2> .Method l for sample and velocity 
traverses; 

<3> Method 2 for veloc.lty and volu
metric fiow rate; and 

<4> Method 3 for gas analysis. 
<b> The moisture content can be con

Bldered to be zero. For Method 8 the sam-
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pllng tlme for ea.ch run shall be at lea.st 
60 minutes and the mlnJmum sample vol
ume shall be 1.15 clscm.<40.6 dscf> excepi 
th&t sma.ller sampling times or sample 
volumes, when nece:isltated by p~ 
variables or other factors, may be ap
proved bY the Adm1n1strator. · 

·cc> Acid production rate, eXPressed in 
inetr1c tons per hour of ~00 percent 
B.SO., shall be determined ·4urtng each 
tmttng period by 8Ultable methods and 
abaD be ~ ~a_~~ bal.:_ 
&nee' over the production a;vsr.em. 

Cd>· Acid mist and sulfur dioxide emis
slOIIB, expressed 1n g;metric ton of 100 
percent a.so., shall ·be determined bJ 
dividing the emission rate in r/hr by the 
acid production rate. The emission rate 
aha.11 be determined by the equa.t.fan. 
g/]U'=Q.xc, where Q,=volumetrte.ftcnr 
rate of the emuent In dscm/hr as deter
mined 1n accordance with paragraph 
<a> C3J of this section, and c=acld mlat 
and SO. cbncentrations 1n g/dscm ae 
determined in accordance with panr...; 
graph Ca> Cl> of thJs section. 

<Sec. 114. Cle&n All' Act I!! amended <42 
u.s.c. 7414)). 68. 83 

36 FR 24876, 12/23/71 (1) 

as amended 
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Subpart I-Standards of Performance 
for Asphalt Concrete Plants5•100 

§ 60.90 Applicability and designation of 
affected facility. 

<a> The affected facility to which 
the provisions of this subpart apply is 
each asphalt concrete plant. For the 
purpose of this subpart, an asphalt 
concrete plant is comprised only of 
any combination of the following: 
Dryers: systems for screening, han
dling, storing, and weighing hot aggre
gate: systems for loading, transferring, 
and storing mineral filler: systems for 
mixing asphalt concrete; and the load
ing, transfer, and storage systems asso
ciated with emission control systems. 

<b> Any facility under paragraph <a> 
of this section that commences con
struction or modification after June 
11, 1973, is subject to the requirements· 
of this subpart. 

§ 60.91 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in Subpart 
A of this part. 

<a> "Asphalt concrete plant" means 
any facility, as described in § 60.90, 
used to manufacture asphalt concrete 
by heating and drying aggregate and 
mixing with asphalt cements. 

§ 60.92 Standard for particulate matter. 

<a> On and after the date on which 
the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall discharge or 
cause the discharge into the atmos
phere from any affected facility any 
gases which: 

< 1) Contain particulate matter in 
excess of 90 mg/dscm <0.04 gr/dscf). 

<2> Exhibit 20 percent opacity, or 
greater.18 

§ 60.93 Test methods and procedures. 

Ca> The reference methods appended 
to this part, except as provided for in 
§ 60.S(b), shall be used to determine 
compliance with the standards pre
scribed in § 60.92 as follows: 

< 1 > Method 5 for the concentration 
of particulate matter and the associat
ed moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric flow rate, and 

<4> Method 3 for gas analysis. 
. Cb) For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.9 dscm/hr <0.53 dscf/mln> 
except that shorter sampling times, 

when necessitated by process variables 
or other factors, may be approved by 
the Administrator. 
<Sec. 114. Clean Air Act as amended <42 
u.s.c. 7414))68,83 
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Subpart J-Standards of Performance 
for Petroleum Refineries 5 

§ 60.100 Applicability and designation of 
affected racility.64• 86 

(a) The provisions of this subpart are 
applicable to the following affected 
facilities in petroleum refineries: fluid 
catalytic cracking unit catalyst 
regenerators, fuel gas combustion 
devices, and all Claus sulfur recovery 
plants except Claus plants of 20 long 
tons per day (LTD) or less. The Claus 
1ulfur recovery plant need not be 
physically located within the boundaries 
of a petroleum refinery to be an affected 
facility, provided it processes gases 

3 produced within a petroleum.refinery.10 

Cb> Any fluid catalytic cracking unit 
catalyst regenerator or fuel gas com
bustion device under paragraph <a> of 
this section which commences con
struction or modification after June 
11. 1973, or any Claus sulfur recovery 
plant under paragraph <a> of this sec
. ti on which commences construction or 
modification after October 4, 1976, is 
subject to the requirements of this 
part. 

§ 60.101 IJelinitions. 
As used in this subpart, all terms not 

defined herein shall have the meaning 
given them in the Act and in Subpart 
A. 

<a> "Petroleum refinery" means any 
facility engaged in producing gasoline, 
kerosene, distillate fuel oils, residual 
fuel oils, lubricants, or other products 
through distiJlation of petroleum or 
through redistillation, cracking or re
forming of unfinished petroleum de
rivatives. 

Cb> "Petroleum" means the crude oil 
removed from the earth and the oils 
derived from tar sands, shale, and coal. 

<c> "Process gas" means any gas gen
erated by a petroleum refinery process 
unit, except fuel gas and process upset 
gas as defined in this section. 

Cd> "Fuel gas" means natural gas or 
any gas generated by a petroleum re
finery process unit which is combusted 
separately or in any combination. Fuel 
does not include gases generated by 
catalytic cracking unit catalyst regen
erators and fluid coking unit coke 
burners.96 

Ce> "Process upset gas" means any 
gas generated by a petroleum refinery 
process unit as a result of start-up, 
shut-down, upset or malfunction. 

(f) ."Refinery process unit" means 
any segment of the petroleum refinery 
in which a specific processing oper
ation is conducted. 

(g) "Fuel gas combustion device" 
means any equipment, such as process 
heaters, boilers and flares used to com
bust fuel gas, except facilities in which 
gases are combusted to produce sulfur 

or sulfuric acid.96 
Ch> "Coke bum-off" means the coke 

removed from the surface of the fluid 
catalytic cracking unit catalyst by 
combustion in the catalyst regenera
tor. The rate of coke bum-off is calcu
lated by the formula specified in 
§ 60.106. 

Ci) "Claus sulfur recovery plant'' 
means a process unit which recovers 
sulfur from hydrogen sulfide by a 
vapor-phase catalytic reaction of 
sulfur dioxide and· hydrogen sulfide.86 

Cj) "Oxidation control system" 
means an emission control system 
which reduces emissions from sulfur 
recovery plants by converting these 
emissions to sulfur dioxide.86 

Ck> "Reduction control system" 
means an emission control system 
which reduces emissions from sulfur 
recovery plants by converting these 
emissions to hydrogen sulfide. 86 

()) "Reduced sulfur compounds" 
means hydrogen sulfide <H,S>. car
bonyl sulfide <COS> and carbon disul
fide <CS,>.86 

(m) [Reserved] 103 

§ 60.102 Standard for particulate matter. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall discharge or 
cause the discharge Into the atmos
phere from any fluid catalytic crack
ing unit catalyst regenerator:86 

c 1 > Particulate matter in excess of 
1.0 kg/1000 kg Cl.O lb/1000 lb) of coke 
bum-off in the catalyst regenerator. 

<2> Gases exhibiting greater than 30 
percent opacity, except for one six
minute average opacity reading in any 
one hour period.18,61,66 

Cb> Where the gases discharged by 
the fluid catalytic cracking unit cata
lyst regenerator pass through an in
cinerator or waste heat boiler in which 
auxiliary or supplemental liquid or 
solid fossil fuel is burned, particulate 
matter in excess of that permitted by 
paragraph <a><l> of this section may 
be emitted to the atmosphere, except 
that the incremental rate of particu
late matter emissions shall not exceed 
43.0 g/MJ <0.10 lb/million Btu) of 
heat input attributable to such liquid 
or solid fossil fueJ.86 

§ 60.103 Standard for carbon monoxide. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall discharge or 
cause the discharge into the atmos
phere from the fluid catalytic cracking 
unit catalyst regenerator any gases 
which contain carbon monoxide in 
excess of 0.050 percent by volume. 
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f 60.104 Standard for sulfur dloxlde.86 

· Ca> On and after the date on which 
the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall: 

<1> Bum in any fuel gas combustion 
device any fuel gas which contains 'hy
drogen sulfide in excess of 230 mg/ 
dsCin CO.IO gr/dscf>, except that the 
gases resulting from the combustion of 
fuel gas may be treated to control 
suUur dioxide emissions provided the 
owner or operator demonstrates to the 
satisfaction of the Administrator that 
this ls as effective in preventing suUur 
dioxide emissions to the atmosphere 
as restricting the H, concentration in 
the fuel gas to 230 mg/dscm or less. 
The combustion in a flare of process 
upset gas, or fuel gas which ls released 
to the flare as a result of relief valve 
leakage, is exempt from this para- · 
graph. 

<2> Discharge or cause the discharge 
of any gases into the atmosphere from 
any Claus suUur recovery plant con
taining in excess of: . 

m 0.025 percent by volume of sulfur 
dioxide at zero percent oxygen on a 
dry basis If emissions are controlled by 
an oxidation control system, or a re
duction control system followed by in
cineration, or 

cm 0.030 percent by volume of re
duced sulfur compounds and 0.0010 
percent by volume of hydrogen suUide 
calculated as sulfur dioxide at zero 
percent oxygen on a dry basis if emis
sions are controlled by a reduction 
control system not followed by incin
eration. 

Cb) [Reserved] 

§ 60.105 Emission monitoring. 18 

<a> Continuous monitoring systems 
shall be installed, calibrated, main
tained, and operated by the owner or 
operator as follows: 

< 1 > A continuous monitoring system 
for the measurement of the opacity of 
emissions discharged into the. atmos
phere from the fluid catalytic cracking 
unit catalyst regenerator. The con
tinuous monitoring system shall be 
spanned at 60, 70, or 80 percent opac
ity. 

<2> An instrument for continuously 
monitoring and recording the concen
tration of carbon monoxide in gases 
discharged into the atmosphere from 
fluid catalytic cracking unit catalyst 
regenerators. The span of this con
tinuous monitoring system shall be 
1,000 ppm.86 

<3> A continuous monitoring system 
for the measurement of sulfur dioxide 
in the gases discharged into the atmos
phere from the combustion of fuel 
gases <except where a continuous mon
itoring system for the measurement of 
hydrogen sulfide is installed under 
paragraph <a> (4) of this section>. The 
pollutant gas used to prepare calibra
tion gas mixtures under paragraph 2.1, 



Performance Specification 2 and for 
calibration checks under § 60.13<d>. 
shall be sulfur dioxide <SO.>. The span 
shall be set at 100 ppm. For conduct
ing monitoring system performance 
evaluations under§ 60.13<c>, Reference 
Method 6 shall be used. 

<4> An instrument for continuously 
monitoring and recording concentra
tions of hydrogen sulfide in fuel gases 
burned in any fuel gas combustion 
device, if compliance with 
§ 60.104<a>< l> is achieved by removing 
H.S from the fuel gas before it is 
burned; fuel gas combustion devices 
having a common source of fuel gas 
may be monitored at one location, if 
monitoring at this location accurately 
represent.,. the concentration of H.S in 
the fuel gas burned. The span of this 
continuous monitoring system shall be 
300 ppm.86 

<5> An Instrument for continuously 
monitoring and recording concentra
tions of so. In the gases discharged 
Into the atmosphere from any Claus 
sulfur recovery plant If compliance 
with § 60.104<a><2> is achieved through 
the use of an oxidation control system 
or a reduction control system followed 
by Incineration. The span of this con
tinuous monitoring system shall be · 
sent at 500 ppm. 86 

C6> An lnstrument<s> for continuous
ly monitoring and recording the con
centration of H.S and reduced sulfur 
compounds In the gases discharged 
into the atmosphere from any Claus 
sulfur recovery plant if compliance 
with § 60.104Ca><2> Is achieved through 
the use of a reduction control system 
not followed by incineration. The 
span<s> of this continuous monotoring 
system<s> shall be set at 20 ppm for 
monitoring and recording- the concen
tration of H2S and 600 ppm for moni
toring and recording the concentration 
of reduced sulfur compounds.86 

Cb> [Reserved] 
·Cc> The average coke burn-off rate 

<thousands of kilogram/hr> and hours 
of operation for any fluid catalytic 
cracking unit catalyst regenerator sub
ject to § 60.102 or § 60.103 shall be re
corded daily. 

Cd> For any fluid catalytic cracking 
unit catalyst regenerator which is sub
ject to § 60.102 and which utilizes an 
Incinerator-waste heat boiler to com
bust the exhaust gases from the cata
lyst regenerator, the owner or opera
tor shall record daily the rate of com
bustion of liquid or solid fossil fuels 
Cllters/hr or kilograms/hr> and the 
hours of operation during which liquid 
or solid fossil fuels are combusted in 
the incinerator-waste heat boiler. 

Ce> For the purpose of reports under 
§ 60.7Cc>, periods of excess emissions 
that shall be reported are defined as 
follows: 

Cl> Opacity. All one-hour periods 
which contain two or more six-minute 
periods during which the average 
opacity as measured by the continuous 

monitoring system exceeds 30 percent6:66 <4> Any six-hour period during 
<2> Carbon monoxide. All hourly pe- which the average emissions <arithme

riods during which the average carbon tic average of six contiguous one-hour 
monoxide concentration in the gases periods> of sulfur dioxide as measured 
discharged into the atmosphere from by a continuous monitoring system 
any fluid catalytic cracking unit cata- exceed the standard under § 60.104. 
lyst regenerator subject to § 60.103 ex-
ceeds 0.050 percent by volume.86 ~~~~c. 1~ii 4~~8~~3 Air Act as amended <42 

C3> Sulfur dioxide. <i> Any three
hour period during which the average 
concentration of H,S in any fuel gas § 60.106 Test methods and procedures. 
combusted in any fuel gas combustion 
device subject to § 60.104<a><l> exceeds 
230 mg/dscm <0.10 gr/dscf>, if compli
ance is achieved by removing H,S from 
the fuel gas before It is burned; or any 
three-hour period during which the 
average concentration of SO, in the 
gases discharged into the atmosphere 
from any fuel gas combustion device 
subject to § 60.104<a><l> exceeds the 
level specified in § 60.104<a><l>. if com
pliance is achieved by removing so. 
from the combusted fuel gases.86 

(i!J Any twelve-hour period during 
which the average concentration of 
so. in the gases discharged into the 
atmosphere from any Claus sulfur re
covery plant subject to § 60.104<a><2> 
exceeds 250 ppm at zero percent 
oxygen on a dry basis if compliance 
with § 60.104<b> is achieved through 
the use of an oxidation control system 
or a reduction control system followed 
by incineration; or any twelve-hour 
period during which the average con
centration of H,S, or reduced sulfur 
compounds In the gases discharged 
into the atmosphere of any Claus 
sulfur plant subject to § 60.104<a><2><b> 
exceeds 10 ppm or 300 ppm, respec
tively, at zero percent oxygen and on a 
dry basis if compliance is achieved 
through the use of a reduction control 
system not followed by incineration.86 

<a> For the purpose of determining 
compliance with § 60.102Cal<l >. the fol
lowing reference methods and calcula
tion procedures shall be used: 

< 1 > For gases released to the atmos
phere from the fluid catalytic cracking 
unit catalyst regenerator: 

m Method 5 for the concentration 
of particulate matter and moisture 
content, 

<ii> Method 1 for sample and velocity 
traverses. and 

<iii> Method 2 for velocity and volu
metric flow rate. 

<2> For Method 5, the sampling time 
for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.015 dscm/min <0.53 dscf/min>. 
except that shorter sampling times 
may be approved by the Administrator 
when process variables or other fac
tors preclude sampling for at least 60 
minutes. 

<3> For exhaust gases from the fluid 
catalytic cracking unit catalyst regen
erator prior to the emission control 
system: the integrated sample tech
niques of Method 3 and Method 4 for 
gas analysis and moisture content, re
spectively; Method 1 for velocity tra
verses; and Method 2 for velocity and 
volumetric flow rate. 

<4> Coke burn-off rate shall be deter
mined by the following formula: 

R,•0.2982 Qu (3C01+%COJ+2.oss QaA-0.0994 QRB (%~O +3C0.+30•) (Metric Units) 

or 

R,-0.0186 QRB (3C0.+3COJ+0.1303 Qu-0.0062 QRB (%~O +3C0.+301) (Engllsb Units) 

where: 

or 

R,~coke burn-olJ rete, kJl/br (Engllsh units: lb/hr). 
0.2982=metrlc units material balance factor divided by 100, kg-mln/hr-m•. 
0.01811= English units material balance factor divided by 100, lb-min/hr-rt'. 

Qaa=lluld catalytic cracking unit catelyst regenerator exhaust gas flow rete before entering the emission 
control system, as determined by method 2, dscm/mln (English units: dsc!/mln). 

%C01=percent cerbon dlollde by volume, dry basis, as detennlned by Method 3. 
% CO ~percent carbon monollde by volume, ary basis, as determined by Method 3. 

3 01=percent oxygen by volume, drl. basis, as detennlned by Method 3. 
2.088=metrlc units material balance actor divided by 100, kg·mln/hr-m•. 

0.1303= English units material balance factor divided by 100, lb-min/hr-ft•. 
Qu=alr rate to fluid catalytic cracldn~ unit catelyst regenerator, as determined from fluld'catelyUc crecldng 

unit control room lnstrumenteUon, dscm/mln (English unit;: dscf/mln). 
0.0994=metrlc units material balance factor divided by 100, kg-min/hr-ml. 
o.0062=Englisb units material balance factor divided by 100, lb-min/hr-ft'. 

(5) Particulate emtss!ons shall be determined by the following equation: 
Rs=(eDXlo-t)QavC, (Metric Units) 

Rs=(8.67Xl(t'l)QavC, (English Units) 
where: 

Rs=partlculate emission rete, kg/hr (Engllsb units: lb/hr). 
el>Xlo-t=metrlc unl\s conversion factor, min-kg/hr-mg. 

8.67XIO-•=Eng!Jsh units conversion factor, mln-lb/hr11r. 
Qav=volumetrlc flow rete of ~ases dlscha11ted Into the etmosphere from the fluid catelyUc cracking uni& 

(~~f1~r~~r~~~~)~ng the emission control system, as detennlned by Method 2, dscm/mln 

C,•partlculate emission concentration dlscbarll:ed Into the atmosphere, as determined by Method a. 
mg/dscm (English units: gr/dscO. 
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C6> For each run, em!sslons expressed 1n kg/1000 kg <English units: lb/1000 lb> 
o! coke burn-off 1n the catalyst regenerator shall be determined by the following 
equation: 

B..-l«XJ:: (Metric or English Unlts) 

where: 
R.- particulate emission rate, kg/llXXJ kg (English units: lb/llXXJ lb) or coke burn-olr In the fluid catalyUc crack· 

Ing unit catalyst regenerator. 
llXXJ=oonverslon factor, kg to 1000 kg (English units: lb to 1000 lb). 
Ra-particulate emission rate, kg/hr (English units: lb/hr). 
R,-coll:e burn-olr rate, kg/hr (English nnlts: lb/hr). 

<7> In those instances tn which aux1llary Uqu1d or solid fossil fuels are burned 
1n an Incinerator-waste heat boiler, the rate of particulate matter emissions per
mitted under I 60.102<b> must be determined. Auxlllary fuel heat tnput, expressed 
In millions of cal/hr <Engltsh units: Millions of Btu/hr> shall be calculated for 
each run by fuel fiow rate measurement and analysis of the liquid or solid auxlllary 
fossil fuels. For each nm, the rate of particulate emissions permitted under 
I 60.102<b> shall be calculated from the !ollowtng equation: 

R,=l.o+ 0·~.n <Metric UnltsJ 

or 

R.-1.o+ O.lO n (EngUsh Uolts) 
R, 

where: 
R,=allowable particulate emission rate, kg/1000 ki: (EngUsb unlts: lb/1000 lb) or coke burn-olr In the 

fluid catalytic cracking unit catalyst rei:enerator. 
1.0= emls.<don standard, 1.0 ki:/1000 k~ (En~ll<h units: 1.0 lb/1000 lb) of coke burn-olr In the fluid catalytic 

cracking unit catalyst regenerator. 
0.18= metric units marl mum allowablo Incremental rate or particulate emissions, g/mllllon cal. 
0.10= English uolts ma1hnum allowable Incremental rate or particulate emission•. lb/million Btu. 

H=heatlnput from solid or Uquld los.<ll fuel, million cal/hr (EngUsh units: million Btu/hr). 
R,= coke burn-oft' rate, kg/hr (English uolts: lb/hr). 

<b> For the purpose of determining 
compliance with § 60.103, the integrated 
sample technique of Method 10 shall be 
used. The sample shall· be extracted at a 
rate proportional to the gas velocity at a 
sampling point near the centroid of the 
duct. The sampling time shall not be less 
than 60 mtnutes. 

<c> For the purpose of determining 
compliance with § 60.104(aJ<l >. 
Method 11 shall be used to determine 
the concentration o( H,S and Method 
6 shall be used to determine the con
centration of so,.86 

<l> If Method 11 ls used, the gases 
sampled shall be introduced into the 
sampling train at approximately atmo
spheric pressure. Where refinery fuel 
gas lines are operating at pressures 
substantially above atmosphere, this 
may be accomplished with a now con
trol valve. If the line pressure is high 
enough to operate the sampling train 
without a vacuum pump, the pump 
may be eliminated from the sampling 
train. The sample shall be drawn from 
a point near the centroid of the fuel 
gas line. The minimum sampling time 
shall be 10 minutes and the minimum 
sampling volume 0.01 dscm <0.35 dscf) 
for each sample. The arithmetic aver
age of two samples of equal sampling 
time shall constitute one run. Samples 
shall be taken at approximately l· 
hour intervals. For most fuel gases, 
sample times exceeding 20 minutes 
may result In depletion of the collect
ing solution. although fuel gases con
taining low concentrations of hydro
gen sulfide may necessitate sampling 
for longer periods of time. 86 

<2> If Method 6 ls used, Method 1 
shall be used for velocity traverses and 
Method 2 for determining velocity and 
volumetric flow rate. The sampiing 
site for determlnlng SO, concentration 
by Method 6 shall be the same as for 

determining volumetric now rate by 
Method 2. The sampling point in the 
duct for determining SO, concentra
tion by Method 6 shall be at the cen
troid of the cross section if the cross 
sectional area is less than 5 m' < 54 ft'> 
or at a point no closer to the walls 
than 1 m (39 Inches> if the cross sec
tional area ls 5 m' or more and the 
centroid Is more than one meter from 
the wall. The sample shall be extract
ed at a rate proportional to the gas ve
locity at the sampling point. The mini
mum sampling time shall be 10 min
utes ·and the minimum sampling 
volume 0.01 dscm <0.35 dscfl for each 
sample. The arithmetic average of two 
samples of equal sampling time shall 
constitute one run. Samples shall be 
taken at approximately 1-hour lnter
vals.86 

Cd> For the purpose of determining 
compliance with § 60.104<a><2J, 
Method 6 shall be used to determine 
the concentration of SO,· and Method 
15 shall be used to determine the con
centration of H.S and reduced sulfur 
compounds.86 

Cl J U Method 6 is used, the proce
dure outlined in paragraph <c>c2> of 
this section shall be foll<?wed except 
that each run shall span a minimum 
of four consecutive hours of continu
ous sampling. A number of separate 
samples may be taken for each run, 
provided the total sampling time of 
these samples adds up to a minimum 
of four consecutive hours. Where more 
than one sample ls used. the average 
SO, concentration for the run shall be 
calculated as the time weighted aver
age of the SO, concentration for each 
sample according to the formula: 
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Where: 
c. =SO, concentration for the run. 
N=Number of samJ>les. · 
Cs.= SO, concentration for sample t 
I..;= Continuous sampling time of sample t 
T=Total continuous sampling time of all 

N samples.86 

<2> If Method 15 is used. each run 
shall consist of 16 samples taken over 
a minimum of three hours. The sam
pling point shall be at the centroid of 
the cross section of the duct If the 
cross sectional area Is less than 6 m • 
<54 ft'> or at a point no closer to the 
walls than 1 m <39 inches> If the cross 
sectional area ls 5 m' or more and the 
centroid is more than 1 meter from 
the wall. To insure minimum residence 
time for the sample inside the sample 
lines, the sampling rate shall be at 
least 3 liters/minute <O.l ft 1/minJ. The 
SO, equivalent for ea.ch run shall be 
calculated as the .arithmetic average of 
the SO, equivalent of each sample 
during the run. Reference Method 4 
shall be used to determine the mois
ture content of the gases. The sam· 
piing point for Method 4 shall be adJa· 
cent to the sampling point for Method 
15. The sample shall be extracted at a 
rate proportional to the gas velocity at 
the sampling point. Each run shall 
span a minimum of four consecutive 
hours of continuous sampling. A 
number of separate samples may be 
taken for each run provided the total 
sampling time of these samples adds 
up to a minimum of four ·consecutive 
hours. Where more than one sample ls 
used, the average moisture content for 
the run shall be Calculated as the time 
weighted average of the moisture con
tent of each sample according to the 
formula: 

N ] n •• =E B,;[!~ 
•-1 

B .. =Proportlon by volume of water vapor 
in the gas stream for the run. 

N=Number of samples. 
&;=Proportion by volume of water vapor 

in the gas stream for the sample£ 
t.1=Continuous sampling time for sample 

i. 
T=Total continuous sampling time of all 

Nsamples. 
<Sec. 114 of the Clean Air Act, os amended 
(42 u,s.c. 7414)),86 

36 FR 24876, 12/23/71 (1) 
as amended 

39 FR 9308, 3/8/74 (5) 
40 FR 46250, 10/6/75 (18) 
42 FR 32426, 6/24/77 (61) 
42 FR 37936, 7/25/77 (64) 
42 FR 39389, 8/4/77 (66) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 
43 FR 10866, 3/15/78 (86) 
44 FR 13480, 3/12/79 (96) 
44 FR 61542, 10/25/79 (103) 



Subpart K-Standards of Performance for 
Storage Vessels for Petroleum Uquids5 

I 60.110 Applicabllh7 and dmlpatlon 
or afl'ected racility.6.4 

<a> Except as provided In 160.llO<b>. 
the affected fac111ty to which this sub
part applies 1s each storage vessel for 
petroleum liquids which has a storage 
capacity greater t.han 151,412 Uters 
<40.000 gallons>. 

<b> This subpart does not apply to 
storage vessels for petroleum or conden
sate stored. processed. and/or treated at 
a dr1lllng and production facWty prtor 
&o custody transfer. a 

<c> Subject to the requlrementi; of 
th1s subp&rt 1s any facllity under pe.ra
IJ'&Ph <a> of this section which: 

<l> Bas a capacity greater than 
151,412 Uters <40,000 gallons>, but not 
exceeding 245,000 liters <65,000 gallons, 
and commences construction or mocWi
cation after March 8, 1974. 

<2> Bas a capacity greater than 
245,000 Uter <65,000 glLllons>. and com
mences construction or mod.Ulcatlon 
after June 11, 1973. 

§ 60.111 Definition.a. 
As used In this subpart, all terms not 

defined herein shall have the mea.n!ng 
given them In the Act and in Subpart A 
of this part. . 

<a> "Storage vessel" means any tank. 
reservoir, or container used for the 
storage of petroleum liquids, but does 
not Include: 

< 1 > Pressure vessels which are designed 
to operate in excess 01' 15 pounds per 
square Inch gauge without emlsslons to 
the atmosphere except under em.er~~ncy 
conditions, 

<2> Subsurface caverns or porOU4 rock 
reservoirs, or 

<3> Underground tanks If the total 
volume of petroleum liquids added to 
and taken from a tank annually does 
not exceed twice the volume of the tank. 

Cb> "Petroleum liquids" means petro
leum, condensate, and any ftnished or 
intermediate products manufactured Sn 
a petroleum refinery but does not mean 
Number 2 through Number 6 tuel olla 
as specified 1n A.S.T .M. D396-69, gas 
turbine fuel oils Numbers 2-0T through 
4-GT as speclfied 1n A.S.T ld. 02880-'ll, 
or diesel fuel oils Numbers 2-0 and 4-0 
as specified In A.S.T ld. 0975-68. e 

<::> "Petroleum refinery" means any 
facility engaged In productng gasoline. 
kerosene, distillate fuel oils, residual fuel 
oils. lubricants. or other products through 

perature and/or pressure and remains 
UquJd at standard conditions. 

<g> "Custody transfer" means the 
transfer of produced petroleum and/or 
condensate, after processing and/or 
treating In the producing operations, 
from storage tanks or automatic trans
fer facilities to pipelines or any <lther 
:Orms of transportation.a 

<h> "Drilling and production fa. 'llty" 
means all drilling and servicing equip
ment, wells, flow lines, separators, equip
ment, gathering lines, and auxiliary non
'.ransportation-related equipment used 
In the production of petroleum but does 
not Include natural gasoline plants.a 

(l> "True vapor pressure" means the 
equlllbrlum partial pres~ure exerted by 
a petroleum liquid as determined In ac
cordance with methods described In 
American Petroleum Institute Bulletin 
2517. Evaporation Loss from Floatlni 
Roof Tanks, 1962. 

{j > "Floating roof" means a storage 
vessel cover consisting of a double deck., 
pontoon single deck, Internal floating 
cover or covered floating roof, which rests 
upon and ls supporteu by the petroleum 
llquid being contained, and Is equipped 
with a closure seal or seals to close the 
space between the root edge and tank 
wall. 

{k) "Vap0r recovery system" means a 
vapor gathering system capable of col
lecting all hydrocarbon vapors and gs.sea 
dlscharged from the i;torage vessel and 
a vapor d1sp0sal system capable of proc
essing such hydrocarbon vap0rs and 
ita.ses so as to prevent their emlsslon to 
the atmosphere. 

< 1 > "Reid vapor pressure" is the abso
lute vapar pressure of volatile crude oU 
and volatile non-viscous petroleum 
liquids, except JJqul.tled petroleum gases, 
as determined by ASTM-D-323-68 <re
approved 1968). 

II 60.112 Standard foll' hyd~arbona. 

<a> The owner or operator ot any stor
age vessel to which this subpart applies 
shall store petroleum liquids as follows: 

< 1 > If the true vapor pressure of the 
petroleum liquid, as stored. ts equal to 
or greater than 78 mm Hg Cl.5 psla> but 
not greater than 570 mm Hg <11.1 psla>. 
the storage vessel shall be equipped wtth 
a tloatlng roof, a vapor recovery system, 
or their e<iulvalents. 

<2> If the true vapor pre&sure of the 
petroleum llquld as stored ls greater than 
570 mm Hg <11.1 psia), the storage ves
sel shall be equipped with a vapor re
covery system or Its equivalent. 

d1st1llat1on 01' petroleum or through § 60.113 Monitoring of operations. 
redlsttllatlon, cracking, or reforming of <a> The owner or operator of any 
unfinished petroleum derivatives. storage vessel to which this subpart ap-

< d > "Petroleum" means the crude oll plies shall for each such storage vessel 
removed from the earth and the otls maintain a file of each type of petroleum 
derived from tar sands, shale, and coal.8 Uquld stored, of the typical Reid vapor 

<e> "Hydrocarbon" means any organic pressure of each type of petroleum llquid 
compound consl.stlng. predomlnantJy of stored, and of the dates of storage. Dates 
carbon and hydrogen.6 on which the storage vessel ls empty shall 

(f) "Condensate" means hydrocarbon be shown. 
liquid separated from natural gas which <b> The owner or operator of any stor
condenses due to changes In the tem- age vessel to which this subpart applies 
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shall for each such storage vessel deter
mine and record the average monthly 
storage temperature and true vapor pres
sure of the petroleum liquid stored at 
such temperature tf: 

< 1 > The petroleum llqu1d has a true 
vapar pressure, as stored, greater than 
26 mm Hg <0.5 psla> but le!S than 78 mm 
Hg Cl.5 psla> and ls stored In a storage 
vessel other than one equipped with a 
floating roof, a vapar recovery system 
or their equivalents; or 

<2 > The petroleum JJquid has a true 
vapor pressure, as stored, greater than 
470 mm Hg C9.l psia> and Is stored In 
a storage vessel other than one equipped 
with a vapor recovery system or its 
equivalent. 

<c> The average monthly storage tem
perature Is an arithmetic average cal
culated for each calendar month, or por
tion thereof If storage Is for less than a 
month, from bulk liquid storage tem
peratures determined at least once 
every 7 days. 

<d> The true vapor pressure shall be 
determined by the procedures In API 
Bulletin 2517. This procedure ls de
pendent upon determination of the 
storage temperature and the Reid vapor 
pressure, which requJres sampling of the 
petroleum liquids In the storage vessels. 
Unless the Administrator requires In 
specific cases that the stored petroleum 
liquid be sampled, the true vapor pres
sure may be determined by using the 
average monthly storage temperature 
and the typical Reid vapor pressure. For 
those liquids for which certlfted specifi
cations limiting the Reid vapar pressure 
exist, that Reid vapar pressure may be 
used. For other liquids, supporting ana
lytlral data must be made available on 
request to the Administrator when typi
cal Reid vapor pressure ls used. 

<Sec. 114. Clean Air Act Ls o.mended <42 
v.s.c. 7414». 6a. aJ 

36 FR 24876, 12/23/71 (1) 
as amended 

39 FR 9308, 3/8/74 (5) 
39 FR 20790, 6/14/74 (8) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 



Subpart IL......sUlndards of Performance for 
S3condsry Lead Smelters s <4> MeUlod 3 for pa analysla. 

<b> For method 5, the sampling time 
ror each nm shall be at least. 60 mlnut.el 

· and the sampling re.t.e shall .be at leaat 
G ~.ll20 Applicability and desipation 0.8 dacm/hr·C0.53 d.scf/min> except~ 

o« lill!'lel:aed facility.64 aborter aampllng times, when necesit.at.ed 
<e> The provisions of this subpart are by process v~ables or other factors. 

&wllca.ble to the following affected f&- may be approved b1 the Adm.ln1strator. 
cWties in secondary lead smelters: Pot Parttcuiate sampUns shall be conducted 
fum&eeS of more than 250 kg <550 lb> during represent.attve pertod.s of turnace 
clul.rging ce.pacity, blaSt <cUpOla> fur- oPe?&tton. lnclwllns char'l1Ds and tap-
m.ces, imd reverherator:v furnaces. ping. 

Cb> Any fe.cWty under para.graph <a> 
of this section that commences con
Gtruction or modiftcation after June 11, 
1973, ls subject to the requirements of 
th1s subpe.rt. 

§ 60.ll:U Jlkfi.mlllo1111Jo 
As used in this subpart, all terms not 

defined herein shall have the mean.l.na' 
given them in the Act and hl .subpart A 
ot this part. . 

<a> "Reverbera.tory turnac~· includes 
the following types of reverberatory fur~ 
naces: stationary, rota.ting, rocking, 
and tilting. 

<b> "Secondary lead smelter" mea.na 
any facility producing lead from a lead
beartng scrap material bY smelting to the 
metallic form. 

Cc) .. ~ .. mea.ns elemental iead or 
alloys in which the predominant com
ponent 18 lead. f! 

§ 60.l~ Standard for particulate mal• 
ter. 

<a> On and after the date on· which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of. 
this subpart shall discharge or cause the 
discharge into the a.tmosphere from a 
blast <cupola.) or reverberatory furna~ 
any gases which: 
· (1) Contain particulate matter In ex
cess of 50 mg/dscm <0.022 gr/dsct>. 

<2> Exhibit 20 percent opacity or 
greater. 

<b> On and after the date on which 
the performance test re<Iuired to be con
ducted by § 60.8 is completed,. no owner 
or opera.tor subject to the provisions of 
this·subpart shall dlscha.rge or cause the 
discharge into the atmosphere from any 
K>Ot furn.ace any gases which· exhibit 10 
percent opacity or greater. 18 • 

§ 60.121 'Jl'esl methode and procedure&. 
<a.> The reference methods appended 

~ this part, except a.s provided for in 
H 60.8 Cb>, sha.ll be used to determine 
compliance with the standards prescribed 
in § 60.122 as follows: 

<l > Method 5 for the concentration of 
particulate matter and the associat.ed 
moisture content. 

C2> Method l for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric fiow rate, and·· 

<Sec. 114. Clean Air Act II amended <42 
u.s.c. 7414!). 68. 83 
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Subpsri M-Stand21rds o~ Performance for 
Sa«:ondary Brass and Bronze Ingot Pro
du~on Plants s 

U ~.ISO A!P>J!JUcobWty einc!l de11lgnatlon 
or sml'erted l!'adlity.64 

<a> The provisions of thl.s subpart an 
11ppllcab!e t.o the following e.fi'ected fa
cWtim in secondary brass or bronze ln
gnt production plants: reverberatory 
e.nd electric furnaces of 1.000 k3 <2.205 
lb> or areater production capacity and 
blast <cupala> fumacea of 250 kg/hr 
. <550 lb/hr> or greater production ca
pacity. 

<b> Any faclllty under pare.graph <e.> 
of this section that commences construc
tion or modification after June 11, 1973, 
Is subJect t.o the requirements of t.b1a 
subpart. 

§ 60.131 Definitiona. 
A3 used in this subpart, all terms not 

defined herein sha.ll have the meaning 
given them in-the Act and In subpart. A 
of this part. . 

"<a.> "Brasa ·or bronze" means any metal 
alloy containing copper as its predom
inant constituent, and lesser amounts of 
zinc, tin, lead, or other metals. 

<b> "Reverberatory furnace" Includes 
the following types of reverberatory fur
naces: Stationary, rota.ti.Ilg, rocking, and 
tilting. 

<c> "Electric furnace" mejlll.S any fur
pa.ce_ whlch 'uses electricity to produce 
over 50 percent of the heat required in 
the production of refined brass or bronze. 

<d> "Blast furnace" means any fur
nace used to recover. metal from slag. 

§ 60.132 Standard lov psniculate matter. 
<a> On and after the date on which 

the performance test required to be con
ducted by § 60.8 is completed, no owner 
or ·operator ·subject to the provisions of 
th1s subpart shall discharge or ca.use the 
discharge into the atmosphere from a. 
reverberatory furnace any gases which~ 

.(U. Contain particulate matter in ex
ces8 of 50 mg/dscm (0.022 gr/dscf> •. 

<2> Exhibit 20 percent opacity or 
greater. 

<b> On· and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed, no owner 
or OPP.rator subject to the provisions of 
this subpart shall discharge or cause the 
~charge into the atmosphere ·from a.ny 
blast <cupolar· or electric· furnace .8.llY 
gases ·which exhibit 10 percent _opacity 
or greater. 1 a 

§ 60.133 . Tei>~ m<athcde 21!1& p!NN:ed1l!ilaflo 

<a>· Th& referenc&-methods· appended 
to this part; ·except as provided f:>r in 
I 60.B<b>, shall be used to determine 
compliance with the starida.rcls pre
scribed in § 60.132 as t'.ollows: · 

U> MethOd 5' for the concentration 
of particulate matter and .the associated. 
moisture content. · · . : . ~ 

<2> Method l for ·~lJlple and velocity 
traversea. · · · : 

<3> Method 2 tor. velocit1 and volu
metric fiow rate, and 

<4> Method 3 for gas ana1ys1s. 
~<b> · :FOr·Method 5, the sampll.ng time 

for· each 'run shall be at least 120 
~li:l.iiteS ·and t_he sampllng rate shall be 
at least 0.9 clscm/hr <0.53 dscf/mln> 
except that shorter sampling times, when 
necessitated by process va.rtables or other 
factors, may be approved by the Admln· 
lstrator.. Particulate matter sampling 
shall be conducted during representative 
periods of charging and reftnfng, but 
not during pouring of the heat. . , :.·· - ' . 

<Sec. 114. Clean A1r Act II &mended <42 
u.s.c. 7414)).68.SJ 
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Subpart ~Standards of Performance for 
. lron·and Steel Plant9 5 

I 60.140 -AppUcabWty -d deelpadon 
of affected lacilit7. 6 4 

<a> The affected faefilty to whlch the 
provisions of this subpart apply la each 
baaic o)(ygen pro<:ess furnace. 

<b> Any facfilty under paragraph <a> 
of this aectton that commences construc
tion or modJficatton after June 11, 1973, 
la subject to the requirement.a of thla 
subpart. 

§ 60.141 Definilionll. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given ·them in the Act and in subpart A 
of this part. 

<a-> "Basic oxygen process furnace" 
<BOPF> means any furnace producing 
steel by charging scrap steel, hot metal, 
and flux materials into a vessel arid in
troducing· a high volume ·of an oxygen
rich gas. 

<b> "Steel production cycle" means 
the operations required to produce each 
batch of steel and includes the following 
majo~ functions: Scrap charging, pre
heating <when used>, hot metal charg
ing, primary oxygen bloWing, additional 
oxygen blowing <when used> , and tap
ping. 
. <c> "Startup means the setting mto 

operation for the .first steel production 
cycle of a relined. BOPF or a BOPF 
which has been out of production for .a 
mlnimum continuous time period of 
_etght hours. BB · 

§ 60.142 Stamford for particulute mat· 
ter. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, no owner 
or operator subject to the provisions of 
this subpart shall discharge or cause 
the discharge into the atmosphere from 
any affected facility a'.'ly gases which: 

<l > Contain particulate matter in ex
cess of 50 mg/dscm C0.022 gr/dscf>. 

·<2> Exit from a control device and 
exhibit 10 percent opacity or greater, 
except that an opacity of greater than 
10 percent but less than 20 percent 

.may occur once per steel production 
cycle.BB . 

f 60.143 . MonitOrtq ol operations. BB 

<a> The owner or operator of an af
.fected faclllty shall maintain a single 
time-measuring instrument which 
shall be used in recording dally the 
time and duration of each steel pro
duction cycle, and. the time and dura
tion of any diversion of exhaust gases 
from the main stack servicing the 
BOPF. 

<b> The owner or operator of any af
fected faclUty that uses venturi scrub
ber emission control equipment shall 

install, calibrate, maintain• and con
tinuously ~perate monitoring devices 
as follows: 

< 1 > A monitoring device for the con
tinuous measurement of the pressure 
loss through the venturi constriction 
of the control equipment. The moni
toring device ts to be certified by the 
manufacturer to be accurate within 
±250 Pa <±1 inch water>. 

C2> A monitoring device for the con
tinous measurement of the water 
aupply pressure to the control equip
ment. The monitoring device ls to be 
certtfled by the manufacturer to be ac
curate within ±5 percent of the desl.in 
water supply pressure. The monitoring 
device's pressure aensor or pressure 
tap must be located close to the water 
discharge point. The AdmtnJstrator 
may be consulted for approval of alter
native locations for the ·pressure 
.enaor or tap. 

<3> All monitoring devices shall be 
aynchrontzed each day with the tlme
measurtng Instrument used under 
paragraph <a> ·of this section. The 
chart reeorder error directly after syn
chronization shall not exceed 0.08 cm 
<ina inch>. 

<4> All monitoring devices shall use 
chart recorders which are operated at 
a mtnlmum chart speed of 3.8 cm/hr 
(1.5 in/hr) . 

<5> All monitoring devices are to be 
recallbreated annually, and at other 
times as the Administrator may re
quire, in a'.ccordance with the proce
duces under§ 60.13<b><3>. 

<c> Any owner or operator subject to 
requirements under paragraph <b> of 
this section shall report for each cal
endar quarter all measurements over 
any three-hour period that average 
more than 10 percent below the aver
age levels maintained during the most 
recent performance test conducted 
under § 60.8 in which the affected fa
cllity demonstrated compllance with 
the standard under§ 60.142Ca><l>. The 
accuracy of the respective measure-. 
ments, not to exceed the values speci
fied in paragraphs <b><l> and <b><2> of 
this section, may be taken into consid
eration when determining the mea
surement results that must be report
ed. 

§ 60.144 Test method~ and procrdures.· 

Ca> The reference methods appended 
to this part, except as provided for in 
§ 60.8<b>, shall be used to determine 
compliance with the standards prescribed 
in§ 60.142 as follows: 

<ll Method 5 for concentration of 
particulate matter and associated mois
ture content, 

<2> Method 1 for sample and velocity 
traverses. 

(3) Method 2 for volumetric fiow rate, 
and 

<4> Method 3 !or gas analysis. 
<5> Method 9 for visible emissions. 
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For the purpose of this subpart, opac
ity observations taken at 15-second in
tervals immediately before and after a 
diversion of exhaust gases from the 
stack may be considered to be consecu
tive for the purpose of computing an 
average opacity for a six-minute 
period. Observations taken during a di· 
version shall not be used in determtn
tna compliance with the. opacity ~tan-
dard. BB . 

Cb> For Method 5, the sampling !or 
each run shall continue for an integral 
number of cycles with total duration of 
at least 60 minutes. The sampling rate 
shall be at least 0.9 dscm/hr <0.53 dscf/ 
min> except that shorter sampling times, 

<c> Sampling of flue pses dwin&' 
each steel production cycle shall be 
discontinued whenever all flue gases 
are diverted from the stack and 11hall 
be resumed after each diversion 
period.BB 

<Sec •. 114. Clean Air Act la amended <42 u.s.c. 7414». 6B. BJ 

36 FR 24876, 12/23/71 (1) 

as amended 

39 FR 9308, 3/8/74 (5) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 
43 FR 15600, 4/13/78 (88) 



Subpart 0-Standards of Performance for 
Sewq• Treatment Plants s 

§ 60.150 Applicability !"d designa_~ion 
o( afFttt~ facility. 7 · 

(a) The affected faclllty 1s ·each iii~ 
clnerator that combusts wastes contain
ing more than 10 percent sewage sfudge 
(dry basis> produced by mun1clpal sew
age treatment plants, or each Incinerator 
that charges more than 1000 kg <2205 
lb> per day mun1clpal sewage sludge <dry 
basis>. 

.<b> Any faclllty under paragraph <a> 
of this section that commences construc
tion or modification after June 11, 1973, 
Is subJect to the requirements of this 
subpart. · 

i 60.151 Definhlom. 
· As used 1n th1s subpart,~ au terms not 

defined herein sball have the meaning 
1Pven them in the Act and in subpart A 
of tb1a part. 

• 60.152 Standard ror particulate mat-
ter. 

<a> On and after the date on which the 
performance test required to be con
ducted by § 60.8 is completed, no owner 

< l> Method 5 tor concentration of 
particulate matter and associated mois
ture content, 

<2J Method 1 for sample and velocity 
traverses. 

13J Method 2 for volumetric flow rate, 
and 

<4> Method 3 for gas analysis. 
lbJ For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least O.ol5 dscm;min (0.53 dscf/minl. 
except that shorter sampling times. 
when· necessitated by process variables 
or other factors, may be approved by the 
Administrator. 

<c> Dry sludge charging rate shall be 
determined as follows: 

<l> Determine the mass CS11> or vol
ume <Sv> of sludge charged to the In
cinerator during each run using a flow 
measuring device meeting tfle require
men t.s of I 60.153<a> <l>. U total Input 
during a run Is measured by a flow meas
uring device, such readings shall be used. 
Otherwise, record the flow measuring de
vice readings at 5-mlnute Intervals dur
ing a run. Determine the quantity 
charged during each interval by averag
ing the flow rates at the beginning and 
end of the Interval and then multiplying 
the average for each Interval by the time 
for each interval. Then add the quantity 

for each Interval to determine the total 
quantity charged during the entire run, 
<S,.> or <Svl. 

<2> Collect samples of the sludge 
charged to the Incinerator In non-porous 
collecting Jars at the beginning of each 
run and at approximately 1-hour in
tervals thereafter until the test ends. and 
detenn1ne for each sample the dry sludge 
content <total solids residue> In accord
ance with "224 a. Method for Solid and 
Semisolid Samples," Standard Methods 
for the Examination of Water and 
Wastewater, Thirteenth Edition, Ameri
can Public Health Association, Inc .. · New 
York, N.Y .. 1971, pp. 539-41, except that: 

m Evaporating dishes shall be ignited 
to at least 103°C rather than the 550°C 
specified In step 3<a> Cl>. . 

cm Determination of volatile residue, 
step 3Cb> may be deleted. 

· <Ill> The quantity of dry sludge per 
unit sludge charged shall be determined 
in terms of either R,.. <metric units: mg 
dry sludge/liter sludge charged or Eng
lish units: lb/ft'> or R1111 <metric unit.s: 
mg dry sludge/mg sludge charged or 
English units: lb/lb>. 

<3> Determine the quantity of dry 
sludge per unit sludge charged ln terms 
ot either Rov or Ro11. 

m If the volume of sludge charged Is 
used: 

or operator of any sewage sludge incin
erator subject· to the provisions of th1s 
subpart shall discharge or cause the dis- or 
charge into the atmosphere of: 

BD-(60Xl&-t) RDvBv (Metric Units) 
T 

BD-(8.021) RD;Bv (English Units) 

<1> Particulate matter at a rate in ex
cess of 0.65 g/kg dry sludge input Cl.30 
lb/ton dry sludge inpUt). · · · 

<2> Any gases which ex1hlb1t 20 per-
cent oPMlfty or greater. 1e · 

I 60.153 Moniwring of operations.75 

<a> The owner or operator of any 
sludge Incinerator subject to the provi
llons of this subpart shall : 

< 1 > Install, calibrate, maintain, and 
operate a flow measuring aevice which 
can be used to determine either the mass 
or volume of sludge charged to the In
cinerator. The flow measuring device 
lhall have 'an accuracy of ±5 percent 
over Its operating range. 

<2> Provide access to the sludge 
charged so that a well mixed representa
tive grab sample of the sludge can be ob
tained. 

<3> Install. calibrate, maintain, and 
operate a weighing device for determin
ing the mass of any municipal solid 
waste charged to the Incinerator when 
sewage sludge and municipal solid waste 
are incinerated together. The weighing 
device shall have an accuracy of ±5 per
cent over its operating range. 

(8ee. 1 lt. Cl-.n Air Ad II amended < 42 
v.a.c. 1uu):t.OJ 

I 60.154 Test Method. and p,,_edurn. 

ca> The reference methods appended 
to this part. except aa provided for in 
I 60.B<b>. shall be used to determine 
compliance with the standards pre
scribed In I 60.152 as follows: 

where: 
Sp-average dry sludge charging rete during the run, kg/hr (English units: lb/hr). 

RDv=average quantity of dry sludge per unit volume oJ sludge charged to the lnclneretor, mg/l (Engllab 
units: lb/ltl). 

Bv=sludge charged to the Incinerator during the run, m• (English units: gal). 
T =duration of run, min (English units: min). 

eox10-•=metrtc units convemon !actor, 1-kg-mln/mLmg-hr. 
6 8.02l=Engllsh units convemon factor, ftLmln/gal·hr. 

<ll> If the mass of sludge charged la used: 
. R B 

BD-(60) D; " (Metric or English Units) 

where: 
BD~average dry sludge charging rate during the run kg/hr (English units: lb/hr). . . 

RDM =average ratio of quantity of dry sludge to quantity of sludge charged to tli'e Incinerator, mg/mg (Engllslt 
units: lb/lb). . 

B>1=sludge charged during the run, kg (English units: lb). 
T=duratlon of run, min (Metric or English units). 6 
60=convemon !actor, min/hr (Metric or English units). 

<d> Particulate emisalon rate shall be determined by: 
c •• -c,Q. (Metric or English Units) 

where: 
c •• -partlculate matter mass emissions, mg/hr (English units: lb/hr). 7 
C,=partlculate matter concentration, mg/m• (English units: lb/dscf). 
Q.=volumetrtcstack gas flow rate, dscm/hr (English units: dscf/hr). Q. and C, shall be determined using Methods 

2 and 6, respectively. 

<e> Compllance with I 80.152Ca> shall be determined as follows: 

)c •• 
Cd.- (l(tt BD (Metrio Unlts) 

or 

Cd,= (2000) :~· (English Unlts) 

when: 
C.i.=partlculate emission discharge, g{kg dry sludge (English unlta: lb/ton dry sludge). 
l~=Metric convemon factor, gfmg. · 
:iooo-Enallsh conversion factor, lb/ton. 36 FR 24876, 12/23/71 ( 1) 

<Sec. 114. Clean Air Ad la amended 142 
U.8.C. 7414». 68. BJ as amended 
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39 FR 9308, 3/8/74 (5) 
39 FR 13776, 4/17/74 (6) 
39 FR 15396, 5/3/74 ( 7) 
40 FR 46250, 10/6/75 (18) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
~2 FR 58520, 11/10/77 \75) 
43 FR 8800, 3/3/78 (83) 
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!Primary Copper Smelters 26 

0 <l@.Il~ ~pllahW'7 ............... 
©I o{J~ fmlllty.64 . 

<m> 'lr'he provisions of tlils subpart are 
D;'?llceble to the following aftect.ed faclll· 
~ An prim&ry copper smelters: drJS, 
lri001:Stai', mnelt!ng furnace, and copper 
@lmV~. 

O» Any faclllcy 'l!Ilder paragraph <•> 
@2 ~ ~tlon i.hat commences construc
~n cir mcd!fication after October 11. 
lle'l<I, w subject to the requirements of 
~i;m~ 

G <Mb. Ud'~ l llbefol'liGimu•. 

As used in this subpart. all terms not 
defined herein shall have the meaning 
Biven U1em in the Act. and in subpart 
A of this part. 

<a> "Primary copper smelter" mean.' 
RUY installation or any Intermediate 
process engaged in the production of 
copper from copper sulfide ore concen
trates through the use of pyrometallurgt
cal techniques. 

(b) "Dryer" means any facility ID 
'i:Vhlch ~ copper sulfide ore concentrate 
elllnrge is heated in the 'presence of air 
to eliminate a portion of the moisture 
Krom the charge, provided less than 6 
~rcent or the sulfur contained in t.he 
charge is eliminated in the faclllty. 

<c> "Roaster" means any faclllty in 
which a copper sulfide ore concentrate 
charge is heated in the presence of air 
to eliminate a significant portion <5 per
cent or more> of the sulfur contained 
in the charge. 

<d> "Calcine" means the solid mate
irl&ls produced by a roaster. 

<e> "Smelting" means processing 
ti<lchnlques for the melting of a copper 
sulfide ore concentrate or calcine charge 
looding to the formation of separate lay
ers of molten slag, molten copper, and/or 
copper matte. 

<f> "Smelting furnace" means any 
vessel in which the smelting of copper 
sulfide ore concentrates or calcines ts 
~!'formed and in which the heat neces
sary for smelting is provided by an elec
tric current, rapid oxidation of a portion 
of the sulfur contained in the concen
trate as it passes through an oxidizing 
etmosphere, or the combustion of a fossil 
lluel. 

<g> "Copper converter" means any 
vessel to which copper matte is charged 
nnd oxidized to copper. 

Ch) "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. · 

<t> "Fossil fuel'; means natural gas, 
petroleum, coal, and any form of solid, 
liquid, or gaseous fuel derived from such 
materials for the purpose of creating 
useful heat. 

<J> "Reverberatory smelting furnace" 
means any vessel in which the smelting 
c~ copper sulfide ore concentrates or cal
cines ls performed and In which the heat 

necessary for smelting is provided pri
marU:v by combustion of a fossil fuel. 

<k> "Total smelter charge" means the 
welgM <dry basis> of all copper sulfides 
ore concentrates processed at a primary 
eopper unelter. plus the wetghi of all 
oUler 10lld materials introduced Into the 
routers and smelting furnaces at a pri
mary copper smelter, except calcine, over 
a one-month period. 

m "High level of volatile impurities" 
means a total smelter· charge containing 
more than 0.2 weight percent arsenic, 0.1 
weight percent antimony, 4.5 weight per
cent lead or 5.5 weight percent zinc, on 
a dry basis. 

I 60.162 Standard for .Putkulatr mnt• 
ter. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any dryer any 
gases which contain particulate matter 
1n excess of 50 mg/dscm <0.022 gr/dscf). 

§ 60.163 Standnrd for ~ulfur dioxide. 

<b> On and after the date on which · 
t.he performance test required to be con
ducted by t 60.8 ls completed, no owner 
or operator subject to the provisions 
of this subpart shall cause to be dls
charge4 into the atmosphere from any 
roaster, smelting furnace, or copper con
verter any gases which contain sulfur 
dioxide in excess of 0.065 percent by 
volume, except as provided in para
graphs <b> and <c> of this section. 

<b> Reverberatory smelting furnaces 
shall be exempted from paragraph <a> 
of this section during periods when the 
total smelter charge at the primary cop
per smelter contains a high level of 
volatile impurities. 

<c> A change in the fuel combusted 
in a reverberatory furnace shall not be 
considered a modification under this 
part. 

§ 60.164 Slandard for visible cmiF~ions. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any dryer any 
visible emissions which exhibit greater 
than 20 percent opacity. 

<b> On and after the date on which 
the performance test required to be con
ducted by I 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
faclllty that uses a sulfuric acid to com
ply with the standard set forth In 
I 60.163, any visible emissions which ex
hibit greater than 20 percent opacity. 

§ 60.165 Monitoring of opcrntions. 

<a> The owner or operator of any Pri-
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mary copper smelter subject to § 60.163 
<b> shall keep a monthly record of the 
total smelter charge and the weight per
cent (iiry basis>. o'f arsenic, .antimony, 
lead and zinc c:ontaliled in ulls charge. 
The analytical methods and 'procedures 
employed to determine the weight of the 

wt.al smelter charge and the weight 
pereent of arsenic, antimony, lead. and 
zinc shall be approved by the Adminis
trator and shall be accurate to within 

·plus ·or minus teri percent. 30 ., . 
<b>: The owner or operator of any pri

mary copper smelter· subject to tlie pro
visions of this subp.art shall lnstail and 
operate:· 

· <1> A continuous monitoring ·system 
to monitor and record the opacity of 
gases discharged Into the' atmosphere 
from.any dcyer. The span of this system 
.shall be set at 80 to 100 percent opacity. 

0<2> A riontinuous monitoring system 
to monitor and record· sulfur dioxide 
emissions discharged Into the atmos
phere from any roaster, smelting furnace 
or copper converter subject to § 60.163 
<a>. The span of this system shall be 
set at a sulfur dioxide concentr·atlon of 
0.20 percent by volume. 

m The continuous monitoring system 
performance evaluation required uncier 
§ 60.~3<c> shall be completed prior to the 
Initial P.erformance, test required under 
§ 6Q.8. During the ·performance evalua· 

. ·tion, the span of .the continuous monl
to1·ing system may be set at a sulfur 
dioxide concentration of. 0.15 percent by 
volume if necessary to maintain the sys
tem output between 20 Percent' and 90 
percent of full scale. Upon completion 
of . the. continuous · monitoring system 
J)erformance evaluation, the span or the 
contl.Quous monitoring system shall be 
s.et at a sulfur dioxide concentration or 
. 0.20 percent by volume. 

. <ii) For the purpose of the continuous 
monitoring system performance evalua
tion required under § 60.13<c> the ref
~rence method referred· to under the 
Field Test .for Accuracy <Relative> In 
Performance.Specification 2 of Appendix 
B to this part shall be Reference Method 
6. For the perfonnance evaluation, each 
concentration measurement shall be of 
one :hour··dura.tion. The ·Pollutant gas 
used tO. IJrepare the calibration gas mix
tw:.es required under paragraph 2.1, Per
formance Specification 2 of Appendix :B, 
and for calibration checks under § 60.13 
<d>, shall be sulfur dioxide. 

<.c> Six-hour av~rage sulfur dioxide 
concentrations shall be ·calculated and 
recorded daily for the four consecutive 6-
hour periods of ea.ch operating day. Each 
six-hour average shall be determined as 
the arithmetic mean of the appropriate 
six contiguous one-hour average sulfur 
dioxide concenlratlons provided by the 
continuous monitoring system installed 
under paragraph <b> of this section. 

<d> For the purpose of reports required 
under § 60. 7 <c > , periods of excess emis-. 
slons that shall be reported are defined 
as follows: 

<l > Opacity. Any six-minute period 
during which the average opacity. as 
measured by the continuous monitoring 
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system installed under paragraph Cb> of 
this section, exceeds the standard w1der 
§ 60.164<a>. 

<2> Sulfur dioxide. All six-hour periods 
during which the average emissions of 
sulfur dioxide, as measured by the con
tinuous monitoring system installed 
under § 60.163, exceed the level of the 
standard. The Administrator will not 
consider emissions in excess of the level 
of the standard for less than or equal to 
1.5 percent of the six-hour periods dur
ing the quarter as indicative of a poten
tial violation of § 60.ll<d> provided the 
affected facility, including air Pollution 
control equipment, is maintained and 
operated in a manner consistent with 
good air pollution control practice for 
minimizing emissions during these pe
riods. Emissions in excess of the level of 
the standard during periods of startup, 
shutdown, and malfunction are not to be 
included within the 1.5 percent..74 

<Sec. 114, Clean Air Act la amended <42 u.s.c. 7414)). 68. 83 

§ 60.166 Tc~I methods und prorr1lurcff, 

<a> The reference methods in Ap
pendix A to this part, except as provided 
for in § 60.S<b>, shall be used to deter
mine compliance with the standards 
prescribed in §§ 60.162, 60.163 and 
60.164 as follows: 

<1> Method 5 for the concentration of 
particulate matter and the associated 
moisture content. 

<2> Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system installed in accord
ance with § 60.165<b>. One 6-hour aver
age period shall constitute one run. The 
monitoring system drift during any run 
shall not exceed 2 percent of span. 

Cb) For Method 5, Method 1 shall be 
used for selecting the sampling site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
ftow rate and Method 3 for determining 
the gas analysis. The sampling time for 
each run shall be at least 60 minutes and 
the mininlUm sampling volume shall be 
0.85 dscm <30 dscf> except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

<Sec. 114. Clean Air Act la &mended <42 u.s.c. 7414)).68.83 
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Subpart 11}-Standards of Performance for 
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§ 60.110 Applicability and designation 
of afl'ecaed facility.64 

<a> The provisions of t.h1s subpart are 
applicable to the following affected facW
ties 1n primary zinc smelters: roaster and 
sintertng machine. 

<b> Any facility under paragraph Ca> 
of this section that coIDIQences construc
tion Oi' modlftcation after October 18, 
1974, 1s subject to the requirements of 
tbts subPQl't. 

§ 60.171 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meanJng 
given them in the Act and in subpart A 
of this pa rt. 

<a> "Primary zinc smelter" means any 
Installation engaged In the production, or 
any intermediate process In the produc
tion, of zinc or zinc oxide fr1Jm zinc sul
fide ore concentrates through the use 
of pyrometallurglcal techniques. 

<b> "Roaster" means any facUlty in 
which a zinc sulfide ore concentrate 
charge ls heated In the presence of air 
to eliminate a significant partton <more 
than 10 percent> of the sulfur contained 
in the charge. 

<c> "Slnterlng machine" means any 
furnace in which calcines are heated in 
the presence of air to agglomerate the 
calcines into a hard porous mass called 
"sinter." 
. Cd> "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 

§ 60.172 S1andard for particulate mat· 
tcr. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed. no owner 
or opera tor subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any sintering 
machine any gases which contain par
ticulate matter in excess of 50 mg/dscm 
<0.022 gr /dscf). . 

S 60.173 S1sndard for sulfur dioxide. 

Ca> On and after the date on whtch 
the performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any roaster 
any gases which contain sulfur dioxide in 
excess of 0.065 percent.by volume. 

<b> Any slntering . machine which 
eliminates more than 10 percent of the 
sulfur initially contained in the zinc 
sulfide ore concentrates will be consld- · 
ered as a roaster under paragraph <a> 
ot this section. 

§ 60.114 Standard for visible emissions. 

<a> On and after the date on which the 
performance test required to be con-

ducted by I 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any slnterlng 
machine a.ny visible emissions which ex
hibit in-eater than 20 percent opacity. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
faclllty that uses a sulfuric acid plant to 
comply with the standard. set forth in 
I 60.173, ii.Dy visible em!Mions which ex
hibit greater than 20 percent opacity. 

§ 60.175 Monitoring or operations. 

<a> The owner or operator of any prl
mary zinc smelter subject to the provi
sions of this subpart shall Install and 
operate: 

Cl) A continuous monitoring system to 
monitor and record the opacity of gases 
discharged Into the atmosphere from any 
sintering machine. The span of this sys
tem shall be set at 80 to 100 percent 
opacity. 

<2> A continuous monitoring system to 
monitor and record sulfur dioxide emis
sions discharged Into the atmosphere 
from any roaster subject to § 60.173. The 
span of this system shall be set at a 
sulfur dioxide concentration of 0.20 per
cent by volume. 

<1> The continuous monitoring system 
performance evaluation required under 
§ 60.13(c) shall be completed prior to the 
initial Performance test required under 
I 60.8. During the performance evalua
tion, the span of the continuous monitor
ing system may be set at a sulfur dioxide 
concentration of 0.15 percent by volume 
if necessary to maintain the system out
put between 20 percent and 90 percent 
of full scale. Upon completion of the con
tinuous monitoring system performance 
evaluation, the span of the continuous 
monitoring system shall be set at a sulfur 
dioxide concentration of 0.20 percent by 
volume. 

<ii> For the purpose of the continuous 
.monitoring system performance evalua
tion required under § 60.13 <c>. the ref
erence method referred to under the 
Field Test for Accuracy· <Relative> in 
Performance Specification 2 of Appendix 
B to this part shall be Reference Method 
6. For the performance evaluation. each 
concentration measurement shall be of 
one hour duration. The pollutant gas 
used to prepare the calibration gas mix
tures required under paragraph 2.1, Per
formance Specification 2 of Appendix B, 
and for calibration checks under § 60.13 
<d>. shall be sulfur diox1de. 

<b) Two-hour average sulfur dioxide 
concentrations shall be calculated and 
recorded dally for the twelve consecutive 
2-hour periods of each operating day. 
Each ·two-hour average shall be deter
mined as the aritlunetlc mean of the ap
propriate two contiguous one-hour aver
age sulfur dioxide concentrations pro
vided by the continuous monitoring sys
tem Installed under paragraph <a> of 
this section. 
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<c> For the purpose of reports required 
under § 60. 7 < c >, periods of excess emis
sions that shall be reported are defined 
as follows: 

<1> Opacity. Any six-minute period 
during which the average opacity, as 
measured by the continuous monltorlng 
system installed under paragraph <a> of 
this section, exceeds the standard under 
I 60.174<a>. 

<2> Sulfur dioxide. Any two-hour pe
riod, as described in paragraph <b> of 
this section, during which the average 
emissions of sulfur dioxide, as measured 
by the continuous monitoring system in
stalled under paragraph <a> of this sec
tion, exceeds the standard under I 60.173. 

<Sec. 114. Cle&n A.Ir Act la &mended <U 
u.s.c. 7414>>. 68, SJ . 

§ 60.176 Teet mclhode and procedures. 

<a> The reference methods in Appen
dlx A to this part, except as provided for 
In § 60.8<b>, shall be used to determine 
compliance with the standards p·re
scribed in §§ 60.172, 60.173 and 60.174 as 
follows: · 

Cl> Method 5 for the concentration of 
particulate matter and the associated 
moisture content. 

<2> Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system installed in accord
ance with § 60.175 Ca>. One 2-hour aver
age period shall constitute one run. 

<bl For Method 5, Method 1 shall be 
used for selecting the sampllng site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
fiow rate and Method 3 for determining 
the gas analysis. The sampling time for 
each run shall be at least 60 minutes and 
the minimum sampling volume shall be 
0.85 dscm <30 dscf> except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may be 
approved by the Administrator. 

<Sec. 114. Clean Air Act Is amended 142 
u.s.c. 7414)). 68. 83 

36·FR 24876, 12/23/71 (1) 
as amended 

41 FR 2332, 1/15/76 (26) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 



Subpart R-Standards of Performance tor 
· Primary Lead Smeltem 26 

§ 60.180 Applicability and designation 
of aft'ected facillty.64 : 

<a> The provisions of this subpart are 
applicable to the ·following a.ffected 
facilities in primary lead smelters: sin
tertng ma.chine, sintertng machine dis
~harge end, blast furnace, dross rever
oeratory furnace, electric smelting fur
nace, and converter. 

<b> Any facll1ty under paragraph <a> 
of this section that· commences con
struction or modiftcation after October 
16, 1974, is subject to the requirements 
of this subpart. 

f 60.111 Definitions. 

As used 1n this subpart, all terms not 
defined herein shall have the meaning 
glven them tn the Act and in subpart A 
of this part. 

Ca> "Primary lead smeltllr'' means any 
installation or any intermediate process 
engaged in the production of lead from 
lead sulfide ore concentrates through 
the use of pyrometallurgtcal techniques. 

Cb> '.'Sintering machine" means any 
furnace in which a lead sulfide ore con
centrate charge ls heated in the presence 
of air to eliminate sulfur contained in 
the charge and to agglomerate the 
charge into a hard porous mass called 
"sinter." 

<c> "Sinter bed" means the lead sulflae 
ore concentrate charge within a sinter-
ing machine. · 

<d> "Sintertng machine discharge end" 
means any apparatus which receives sin
ter as it ls discharged from the conveying 
grate of a sintering machine. 

Ce> "Blast furnace" means any reduc
iton furnace to which sinter .is charged 
and which forms separate layers of 
molten slag and lead bullion. . 

Cf> "Dross reverberatory furnace" 
means any furnace used for the removal 
or reflnlng of impurities from lead 
bullion. 

<g> "Electric smelting furri~" meana 
any furnace in which the heat necesaary 
for smelting of the lead sulfide ore con
centrate charge is generated by passing 
an electric current throUgh a portion of 
the molten mass in the furnace. 

<h> "Converter'' mean& any vessel to 
which lead concentrate or bullion 1s 
charged and refined. 

m "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 

§ 60.183 Standard for sulfur dioxide. 

<a> On and after the date on which 
t.he performance test required to be con
ducted by I 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any slnterlng 
machine, electric smelting furnace, or 
converter gases which contain sulfur di
oxide in excess of 0.065 percent by 
vol\Jme. 

I 60.184 Standard for visible emissions. 

<a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
Into the atmosphere from any blast fur
nace, dross reverberatory furnace, or 
sintering machine discharge end any 
visible emissions which exhibit greater 
than 20 percent opacity. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility that uses a sulfuric acid plant to 
comply with the standard set forth in 
I 60.183, any visible emissions which 
exhibit greater than 20 percent opacity. 

§ 60.185 Monitoring of oper11tions. 

<a> The owner or operator of any 
primary lead smelter subject to the pro
visions of this subpart shall install and 
operate: 

<I> A continuous monitoring system 
to monitor and record the opacity of 
gases discharged into the atmosphere 
from any blast furnace, dross rever
bera tory furnace, or sintering machine 
discharge end. The span of this system 
shall be set at 80 to 100 percent opacity. 

<2> A continuous monitoring system 
to monitor and record sulfur dioxide 
emissions discharged into the atmos
phere from any sintering machine 
electric furnace or converter subject u; 
I 60.183. The span of this system shall 
be set at a sulfur dioxide concentration 
of 0.20 percent by volume. . 

m The continuous monitoring system 
performance evaluation required under 
§ 60.13<c> shall be completed prior to the 
initial performance test required under 
§ 60.8. During the performance evalua
tion, the span of the continuous moni
toring system may be set at a sulfur 
dioxide concentration of 0.15 percent by 
volume if necessary to maintain the sys-

1 60.182 Standard for particulate mat·· tern output between 20 percent and 90 
ter. •percent of full scale. Upon completion 

Ca> On and after the date on which of the continuous monitoring system 
the performance test required to be con- performance evaluation, the span of the 
ducted by § 60.8 is completed, no owner continuous monitoring &Ystem shall be 
or operator subject to the provisions of set at a sulfur dioxide concentration of 
this subpart shall cause to be discharged 0.20 percent by volume. 
Into the atmosphere from any blast fur- <ii> For the purpose of the continuous 
nace, dross reverberatory furnace, or monitoring system performance evalua
sintering machine discharge eiid any tion required under § 60.13 <c>, the :cefer
gases wh!ch contain particulate matter ence method referred to under the Field 
ln excess of 59 mg/dscm C0:022 gr/dscf>. Test for Accuracy <Relative> in Per-
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formance Specification 2 of Appendix B 
to this part shall be Reference Method 
8. For the performance evaluation, each 
concentration measurement shall be of 
one hour duration. The pollutant aases 
used to prepare the calibration gas mix
tures required under paragraph 2.1, Per
formance Speciftcation 2 of Appendix B, 
and for calibration checks under § 60.13 
<d>, shall be sulfur dioxide. 

Cb> Two-hour average sulfur dioxide 
concen~rations shall be calculated and 
recorded dally for the twelve consecu
tive two-hour periods of dch operating 
day. Each two-hour average shall be de
termined as the arithmetic mean of the 
appropriate two contiguous one-hour 
average sulfur dioxide concentrations 
provided by the continuous monitoring 
system installed under paragraph <a> of 
this section. 

<c> For the purpose of reports re
quited under § 60.7Cc>. periods of excess 
emissions that shall be reported are de
fined as follows: 

<~> Opacity. Any six-minute period 
during which the average opacity, as 
measured by the continuous monitoring 
system installed under paragraph <a> of 
this section, exceeds the standard under 
§ 60.184<a>. · 

<2> Sulfur dioxide. Any two-hour pe
riod, as described in paragraph Cb> of 
this section, during which the average 
emissions of sulfur dioxide, as measured 
by the continuous monitoring system in
stalled under paragraph <a> of this sec
tion, exceeds the standard under § 60.183. 

<Sec. 114. Clean Air Act Is amended (<(12 
u.s.c. 7414)). 68, 83 

§ 60.186 Test methods and procedures. 

<a> The reference methods In Appen
dix A to this part, except as provided for 
in § 60.8(b), shall be used to determine 
compliance with the standards pre
scribed in §§ 60.182, 60.183 and 60.184 as 
follows: 

(1) Method- 5 for the concentration 
of particulate matter and the associated 
moisture content. 

<2> Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system installed in accord
ance with § 60.185<a>. One 2-hour aver
age period shall constitute one run. 

Cb> For Method 5, Method 1 shall be 
used for selecting the sampling site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
flow rate and Method 3 for determining 
the gas analysis. The sampling time for 
eacl: run shall be at least 60 minutes and 
the minimum sampling volume shall be 
0.85 dscm <30 dscf> except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may be 
approved by the Adm1n1strator. 

<Sec. 114. Clean Air Act is amended (<(12 
u.s.c. 7414)). 68, 83 

36 FR 24876, 12/23/71 (1) 
as amended 

41 FR 2332, 1/15/76 (26i 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 



'Subpart S-Standards of Performance for 
Primary Aluminum Reduction Plants 27 

§ 60.190 Applicability and deaignation 
of affected facility.64 

<a> The af!ect.ed fac111ties in primary 
aluminum reduction plants to which 
this subpart applies are patroom groups 
and anode bake plants. 

<b> Any facWty under paragraph <a> 
of th1s section that commences con
struction ar modification after October 
23, 1974, ls subject to the requirements 
Of this subpart. 

Ii 60.191 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in s:ibpart A 
of this part. 

<a> "Primary aluminum reduction 
plant" means any facility manufacturing 
aluminum by electrolytic reduction. 

<b> "Anode bake plant" means afacil
·ity which produces carbon anodes for use 
in a primary aluminum reduction plant. 

<c> "Potroom" means a building unit 
which houses a group of electrolytic cells 
ln which aluminum is produced. 

<d> "Potroom group" means an uncon
trolled potroom, a potroom which is 
controlled individually, or a group of 
potrooms ducted to· the same control 
system. · 

<e> "Roof monitor" means that portion 
of the roof of a potroom where gases not 
captured at the cell exit from the 
potroom. 

<f> "Aluminum equivalent" means an 
amount of aluminum which can be pro
duced from a ton of anodes produced by 
a~ anode balce plant as determined by 
§ 60.195<e>. . 

<g> "Total fluorides'; means elemental 
fluorine and all fluoride compounds as 
measured by reference methods specified 
in § 60.195 or by equivalent or alternative 
methods [see§ 60.8<b> l. · 

<h> "Primary control system" means 
an ·air pollution control system desigr . .:d 
to remove gaseous and particulate fluo
rides from exhaust gases which are cap
tured at the cell. 

· <1> "Secondary rontrol gystem" means 
e.n air pollution control system designed 
to remove gaseous and particulate fluo
rides from gases which ·escape capture by 
the primary control system. 

§ 60.192 Standard for fluorides. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which contain total 
fluorides in excess of: 

<l> 1 kg/metric ton <2 lb/ton> of 
aluminum produced for vertical stud 
·Soderberg and horizontal stud Soderberg 
plants; 

<2> 0.95 kg/metric ton <1.9 lb/ton> of 
aluminum produced for potroom groups 

at prebake plants; and 
<3> 0.05 kg/metric ton <O.l lb/ton> of 

aluminum equivalent for anode bake 
plan ta. 

§ 60.193 Standard Cor visible emissions. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere: 

< 1 > From any potroom group any 
gases which exhibit 10 percent opacity or 
greater, or 

<2> From any anode bake plant any 
gases which exhibit 20 percent opacity or 
greater. 

§ 60.194 Monitoring ol operations. 

<a> The owner or operator of any af
fected facility subject to the provisions 
of this subpart shall install, calibrate, 
maintain, and operate monitoring devices 
which can be used to determine daily 
·the weight of aluminum and anode pro
duced. The weighing devices shall have 
an accuracy of ± 5 percent over their 
operating range. 

<b> The owner or operator of any af
fected facility shall maintain a record of 
daily production rates of aluminum and 
anodes, raw material feed rates, and cell 
or potline voltages. 

<Sec. 114. Clean Air Act Is amended <ol2 
u.s.c. 1414». 68, 83 

§ 60.195 Test methods and procedures. 

<a> Except as provided in § 60.8<b>, 
reference methods specified in Appendix 
A of this part shall be used to determine 
compliance with the standards prescribed 
in § 60.192 as follows: 

( J > For sampling emissions from 
stacks: 

· m Method 13A or 13B for the concen
tration of total fluorides and the associ
ated moisture content, 

<ii) Method 1 for sam!)le and velocity 
traverses. 

<HD Method 2 for velocity and volu-
metric flow rate, and · 

<tv> . Method 3 for gas anaiysis. 
<2> For sampling emissions from roof 

monitors not employing stacks or pol·· 
Jut.ant collection systems: 

m . Method 14 for the concentration of 
total fluorides and associated moisture 
content, 

m> Method 1 for sample and velocity 
trav6fSeS, 

<HD Method 2 and Method 14 for ve
locity and volumetric flow rate, and 

!ivl ·Method 3 for gas analysis. 
r3) For sampling emissions from roof 

monitors not employing stacks but 
equipped with pollutant collection sys
tems. the procedures under § 60.8<b> 
shall be followed. 

Cb> For Method 13A or 13B, the sam
pling time for each run shall be at least: 
eight hours for any potroom sample and 
at· least four hours for any anode bake 
plant sample, and the minimum sample 
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volume shall be 6.8 dsc.m <240 dscfl for 
any potroom sample and 3.4 dscm <120 
dscf> for any anode bake plant sample 
except that shorter sampling times or 
smaller volumes, when necessitated by 
process v11.riables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control system 
for each affected facility shall be con
structed so that volumetric flow rates and 
total fluoride emissions can be accurately 
determined using applicable methods 
specified under paragraph <a> of this 
section. 

<d> The rate of aluminum production 
shall be determined as follows: 

< U Determine the weight of alumi
num in metric tons produced during a 
period from the Inst tap before a run 
starts until the ·first tap after the run 
ends using a monitoring device which 
meets the requirements of § 60.194Ca>. 

<2> Divide the weight of aluminum 
produced by the length of the period in 
hours. 

<e> For anode bake plants. the alumi
num equivalent for anodes produced 
shall be determined as follows: 

<l > Determine the average weight 
<metric tons> of anode produced In the 
anode bake plant during a representative 
oven cycle using a monitoring device 
w'hlch meets the requirements of § 60.-
194 Ca). 

<2> Determine the average rate of 
anode production by dividing the total 
weight of anodes produced during the 
representative oven cycle by the length 
of the cycle in hours. 

(3) Calculate the aluminum equiv
alent for anodes produced by multiplying 
the average rate of anode production by 
two. <Note: an owner or operator may 
establish a different multiplication factor 
by submitting prOduction records of the 
tons of aluminum produced and the con
current tons of anode consumed by pot
rooms.> 

<f> For each run, potroom group 
emissions expressed in kg/metric ton of 
aluminum produced shall be determined 
using the following equation: 

E,, (C,Q.)11();• :+ (C,Q.)21()-• 

M 
where: 

E.,=poiroom group emissions of total 
fluorides In kg/metric ton of 
aluminum produced. 

C.=concentratlon of total fluorides 
In mg/dscm as determined by 
Method 13A · or 13B or by 
Method l<l, as appllce.bie. 

Q•=volumetrlc flow rate of the efflu
ent rres stream In dscm/hr as 
determined by Method 2 and/m 
Met.hod 14. as Rppllcable. 

10-~converslon factor from mg to kg. 
llf=rete of aluminum production In 

metrli:: ton; hr as determined by 
§ 60.195(d). 

(C.Q.):=product of c. and Q• for meas
urements of primary control 
system effluent gas stream~. 

(C.Q.)1=product of c. nnd Q. for mes.<· 
urements or secondnry control 
system or root monitor effluent 
gas streams. 

cg> For each run, as applicable, anode 
bake plant emissions expressed in kg/ 
metric ton of aluminum equivalent shall 



be determined using the following equa
tion: 

Where: 
E••=anode bake plant emissions ot total 

fluorides In kg/metric ton o! alu
minum equivalent. 

C.=concentratlon ot total fluorides In 
mg/dscm e.s determined by Method 
13A or 13B. 

Q• =volumetric flow rate ot the effluent 
gas stream In dscm/hr as deter
mined by Method 2. 

10-"=con\'erslon factor from mg to kg. 
M.=alumlnum equivalent tor anodes pro

duced by anode bake plants ln 
metric ton/br as determined by 
I 60.195(e). 

<Sec. 114, Clean Air Act la &mended <42 
'O.S.C. 7414». 68• 83 
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Subpart T-Standards of Performance for 
the Phosphate Fertilizer Industry: Wet· 
Process Phosphoric Acid Plants 14 

I 60.200 Applicability and designation 
of affected facility.64 

<a> The affected facllity to which the 
provisions of this subpart apply is each 
wet-process phosphoric acid plant. Por 
the purpose of this subpart, the affected 
facllity inclu,tlea any combination of: 
reactors, filters, evaPOrators, and hot
wells. 

<b> Any facllity under paragraph <a> 
of this section that commences con
struction or modiflcation after October 
22, 1974, is subject to the requirements 
of this subpart. 

§ 60.201 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in Subpart A 
ot this part. 

<a.> "Wet-process phosphoric · acid 
plant" means any facility manufactur
ing phosphoric acid by reacting phos
phate rock and acid. 

<b> "Total fluorides" means elemental 
fluorine and all fluoride compounds as 
measured by reference methods specified 
in § 60.204, or equivalent or alternative 
methods. 

<c> "Equivalent P,o. feed" means th" 
quantity of phosphorus, expressed as 
phosphorous pentoxide, fed to the proc
ess. 
§ 60.202 Standard for fluorides. 

· Ca) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facillty any gases which contain total 
fluorides in excess of 10.0 g/metric ton 
of equivalent P:O• feed C0.020 lb/ton>. 
§ 60.203 Monitoring of operations. 

<a.> The owner or operator of any wet
process phosphoric acid plant subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate a 
monitoring device which can be used to 
determine the mass flow of phosphorus
bearing feed material to the process. The 
monitoring device shall have an accu
racy of ±5 percent over its operating 
range. 

<b> The owner or operator of any wet
process phosphoric acid plant shall 
maintain a daily record of equivalent 
P,o. feed by first determining the total 
mass rate in metric ton/hr of phosphorus 
bearing feed using a monitoring device 
for measuring mass flowrate which meets 
the requirements of paragraph <a> of 
this section and then by proceeding ac
cording to § 60.204<d> <2>. 

Cc> The owner or operator of any wet
process phosphoric acid subject to the 
provisions of this part shall install, cali
brate, maintain, and operate a monitor-

ing device which continuously measures 
and permanently records the total pres
sure drop across the process scrubbing 
system. The monitoring device shall have 
an accuracy of ±5 percent over its OP• 
era.ting range. 
<Sec. 114. Clean Air Ac:t la amepded <42 
u.s.c. 7414)). 68, 83 

§ 60.204 Test methods and procedures. 

Ca) Reference methods in Appendix A 
of this part, except as provided in § 60.8 
<b> , shall be used to determine compll
ance with the standard prescribed in 
§ 60.202 as follows: 

(1) Method 13A or 13B for the concen
tration of total fluorides and the asso
ciated moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and vol
umetric flow rate, and 

(4) Method 3 for gas analysts. 
<b> For Method 13A or 13B, the sam

pling time for each run shall be at least 
60 minutes and the minimum sample 
Yolume shall be 0.85 dscm <30 dscf> ex
cept that shorter sampling times or 
smaller volumes, when necessitated by 
process variables or other factors, may 
be . approved by the Administrator. · 

Cc> The air pollution control system 
for the atrected facllity shall be con
structed so that volumetric flow rates 
and total fluoride emissions can be ac
curately determined by applicable test 
methods and procedures. 

<d> Equivalent P,O. feed shall be de
termined as follows: 

<1> Determine the total mass rate 1n 
metric ton/hr of phosphorus-bearing 
feed during each run using a flow 
monitoring device meeting the require
ments of§ 60.203(a). 

<2> Calculate the equivalent P,O. feed 
by multiplying the percentage P,O. con· 
tent. as measured by the spectrophoto
metric molybdovanadoohosphate method 
<AOAC Method 9), times the total mass 
rate of phosphorus-bearing feed. AOAC 
Method 9 is published in the Omcial 
Methods of Analysis of the Association 
of Oflcial Analytical Chemists, 11th edi
tion, 1970, pp. 11-12. Other methods may 
be approved by the Administrator. 

<e> For each run, emissions expressed 
in g/metric ton of equivalent P,o. feed 
shall be determined using the following 
equation: 

where: 
E=:EmJssions of total ftuortdea 1n g/ 

metric ton of equivalent P10 1 
feed. 

C.=Concentr&tion Of total ftuoridea in 
mg/dscm as determined b:y 
Method 13A or 13B. 

Q.=Volumetric 11ow rate of the emuent 
gas stream 1n dscm/bl' as deter
mined by Method 2. 

10 ... =Converston factor for mg to g. 
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Jl,.o,=Equtvalent P10 0 feed 1n metric 
toll/hr u determlnecl by I 60.-
204( d). 

<Sec. 114. Clean Air Aet. la amended <U 
u.s.c. 7414)),68,83 

36 FR 24876, 12/23/71 (1) 
as amended 

40 FR 33152, 8/6/75 (14) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 



Subpart u-standards of Performance fOr 
the Phosphate Fertilizer Industry: Super
pho$phoric Acid Plants 14 

I 60.210 ApPileahility and designation 
of affected facllity.64 

<a> The afrected facWty to which the 
provtstons of this subpart apply ls each 
aw>en>hosphoric acid plant. For the 
Puri>ose of tlils subpart, the affected 
f8c:Wty ~des any comblnatlon of: 
evaporators, hotwells, acid sumps, and 
cooling tanks. 

<b> Any facWty under paragraph <a> 
of th1s section that commences con
at.ructlon or mod11ication after October 
22, 1974, is subject to the requirements 
of thJa auboart. 

I 60.211 De&nitiona. 
·N. used 1n this subpll.rt, au terms not 

defined herein shall have the meaning 
given them 1n the Act and 1n subpart A 
of this part. 

<a> "Superphosphorlc acid plant" 
means any facility which concentrates 
wet-process phosphoric acid to 88 per
cent or greater P.Oa content by weight 
for eventual consumption ,as a fertilizer. 

<b> "Total fiuorldes" means elemen
tal fluorine and all fluoride compaunda 
as measured by J,"eference methods spe
cified 1n a 80.21_4, or equivalent or alter-· 
native methods. 

<c> "Equivalent P.O. feed" means the 
quantity of phosphorus, expressed as 
phosphorotia · pentoxide, fed to the 
process. 

• 6o.212 . sumaard for 11-iclea. 
· <a> On and. after the date on which 
lbe perfo~ test required to be con
ducted by a 80.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cau8e to 6e discharged 
Into the atmosphere from any affected 
facility any gases which contain total 
fluorides tn excess of 5.0 g/metrtc ton of 
equivalent f'.O. feed. (9.019 Ib/.\oll). 

I 60.2JS. Monitoring of operationa. 

and permanently records the total pres · 
sure drop across the process scrubbing 
.;vstem. The monitorin~ device shall have 
.an accuracy of ± 5 percent over its 
'91>erat.1ng range. 

<Sec. 114. Clean All' Act la amended <U 
u.s.c. 7414)). 68,83 

I 60.2H Test methods and procedures. 

(a) Reference methods tn Appendix 
A of thJa part, except as provided In 
I 60.B<b.>, sliall be used to determine 
compliance with the standard prescribed 
1n I 60.212 as follows: 

U> Method 13A or 13B for the concen
tration of total fiuorides and the asso-
ciated moisture content. . · 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric fiow rate, and 

<4> Method 3 for gas analysis. 
<b> For Method 13A or 136, the sam

pling time for each run shall be at least. 
eo minutes and the minimum sample 
volume shall be at least 0.85 deem <30 
dscf> except that shorter sampling ti.mes 
or· smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control system 
for the affected facility shall be con
structed so that volumetric flow rates and 
total fluoride emissions can be accurately 
determined by applicable test methods 
and procedures. . 

<d> Equivalent P.O, feed shall be deter
mined as follows: 

<1) Determine the total mass rate 1n 
metric ton/hr of phosphorus-beartng. 
feed during each run using a now moru-· 
torlng device meeting the requirements 
of a so.213<a>. 

<2> Calculate the equivalent P.O. feed 
by multiplying the percentase P.O. con- · 
tent, as measured by the apectrophoto .. 
metric molybdovanadophosphate method 
<AOAC Method 9), times the total inass 
rate of phosphorus..,bearing feed. AOAC 
Method 9 ls published 1n the Official 
Methods of Analysis of the Associatiim of 
Ofllcial Analytical Chemists, 11th edition, 
1970, pp. 11-12. Other methods inay be 
approved by the Administrator . 

. <e> Foree.Ch run, emissions expressed 
in g/metric ton of equiva.!ent 'J'A feed, 
lball be determined using the, following 
equation: 

E (C,Q,) 10-1. 

<a> The owner or operator' of any 
atiperphosphoric acid · plant subject to 
&be provisions of this subpart shall ln
atall, calibrate, maintain, and operate 
• fiow ·monitoring device which can be 
used to determine the mas3 fiow of 
pbospborus-beartng feed material ·µ, the MP10• 
1»i'ocess. The. fl ow monitoring devic~ shall where: 
Jis,ve an accdracy of ± 5 percent oVer its E=EmJsslons of total fluorides In ·g/' · 
operattng.rttilge. ~ · metrtc ton of equivalent P,01 · 

(b) The Owner or operator of any feed. 
auperphosphbric acid plant shall main- C,=Concentratlon of total ftuorliles ID·· 
lain a dallr~ record of equivalent p.,01 mg/dscm as determined • · by• ' 
feed by first determining the tot&J mass Method ISA or 13B. · , 
-te ID metric ton/hr of phosphorus• Q,=Volumetrtc flow rate of the eillue.nt 
•• · gas stream ln dscm/hr as deter-
llearin1;feed' using a fiow monitoring de- mined by Method .2. • . 
wee meettnl the requirements of para- 1o·•=Converslon factor for mg to g .. 
sr&Ph (&)•Of this section and then by .Mr,n,=Equlvalent P,o, fffcl''ln' inetrlo' ., 
llrdc~tng IM:cording ·to ii 80,2i4<dH2> • $On/hr u determined by I 60.- ' · 

<c> · The c>wner or operator of .. any · 2H(d). ' 
auperphosphortc acid plant subJeh't to the ' ' ' . . . . . 
Drovfalons of this part shall lns~,:cau- : ' '· . ; 1 · 
"'8te, malritaln, and operate a• monitor:.. <Sec. 114, Clean All' Act la :amended· <42 ! • 
.. device which continuously ,measures: '.. u.s.c. 7414)). 68· 83 . 

, , 
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~~porr\l .~.....-$!lortt4l!oi'Ci'la ~ lt'orl'crmancca ff!t? 
Wl<a !Phosphatia ~artlllzer Industry: IOian:u· 
liliilMhJm IP'hcsphaitG l/illain\ls 14 

O ~88'0 A~!llnn~o&M!ny =e!l cdl~ll!@o 
1 @!1 oWecaedl fodlli11y.64 

Cl.> The 11.fiected faclllty to whtcb. ~ 
provtsions of this subpart apply ltl eeA:llll 
irranulu dtarnmonium phosphm.tQ platti. 

·•11'or the purirose of this subpart, th<a ~0 

f~ted facility Includes any combln&ticm 
of?: reactors. granulators, dryers, coolero, 
sc~ns. and mlll.s. 

(bi Any faclllty under paragraph Ce> 
of this section that commences co~0 

tion or modification after Octobei' 2121, 
197 ~. is subJ~t to the requirements o« 
thtssub~ 

G ~.28ll ~ilU111lnaDomo. 

As used in this subpart, e.ll terms not 
«lefined herein shall have the meaning 
Given them in ·the Act and in subpart A 
~ this pa.rt. 

(e.) "Granule.r diammonium phos
li>b.ate plant". means any plant manu
f~turing granular diammonium phos
!l>hate by reacting phosp}\oric acid with 
ommonia. 

<b> "Total fluorides" means elemental 
Siluorine and all fluoride compounds as 
measured by reference methods speci
llled in § 60.224, or equivalent or alter
m.ative methods. 

<c> "Equivalent P,o. feed" means the 
Quantity of phosphorus, expres.sed as 
!l>lJ.OSphorous pcntoxide, fed to the proc-
C3S. . . -

G ~.222 . §«smllard lorr Auoll'idl~s. 

<a> On and after the date on which 
the performance test required to be con-
4l!ucted by § 60.8 1s completed, no owner 
or operator subject to the provisions of 
'Ulis subpart shall cause to be discharged 
mto the atmosphere from any affected 
facility any gases which contain total 
Jauorides in exces.s of 30 g/metrfo ton of 
Qluivalent P:O. feed <0.060 lb/ton>. 

0 60.223 ~oimillcrina ell' ®IJPll'Bi~. 

<a> The. owner or OP<!rator of any 
crranular diammonium phosphate plant 
wbject to the proVisions of this subpart 
·oo~ll install, calibrate, maintain, md 
@perate a ftow monitoring device -which 
een be used to determine the mass ftow 
@K phosphorus-bearing feed material to 
~e process. The ftow monitoring device 
shall have an accuracy of :±:5 percent 
over its operating range. 

Cb> The owner or . operator of any 
ffl'anular diammonium phosphate plant 
shall maintain a daily record of equiv
Gllent P,O. feed by first determining the 
lrotal mass rate in metric ton/hr of phos
E>horus-bearing feed using a fl.ow moni
oorlng device meeting the requirements 
(of paragraph <a> of this section and then 
~Y pr9ceeding according to § 60.224<d> 
.en. 

<c> The owner or operator of any 
i'(iranular diarrimonium phosphate plant 

(,t;:; I '• 

I .., ~ , 
\. . ., 

. subject to the provisions of this part shall 
tnstall, calibrate, maintain, and operate 
~ monitoring device which continuously 
measures and permanentty records the 
~al pressure drop across the scrubbing 
r;wstem. The monitoring device shall have 
Qlll ~Y of ±5 l;rercent over its op
~ i'GD!Je. 

<BG:. 11'0. ClOOil Afr Act ~ ~ended <42 
U..S.C. 'Hll<lU. 68,83 

{! ia.@.224 'll'esl nneubods tmd procedurt's. 

<a> Reference methods in Appendix A 
@f this part, except as provided for in 
e 60.8<b>, shall be used to determine com
pliance with the standard prescribed in 
~ 60.222 as follows: 

. (1) Methcd 13A or 13B for the con
centration of total ftuorides and the as
sociated rnoisture content, 

Cl> Method 1 for sample and velocity 
traverses, 

(3) Method 2 for velocity and volu
metric ftow rate, and 

<4> Method 3 for gas analysis. 
<b> For Method 13A or 13B, the 

oampling time for each run shall be at 
!east 60 minutes and the minimum 
~pie volume shall be at least 0.85 dscm 
<SO dscf) except that shorter sampling 
Um.es or ·-smaller volumes when . neces
aita~ by proeess vmrlables or other 
factOrs, tne,y be approved b:f ~e Ad0 

mlnlstrator. . 
<c> The e.tr pollution control system 

for the a.fiected facility shall be con
structed so that volumetric fiow rates 
and total fiuoride emissions can be ae
cura.tely determined by applicable test 
methods and prceedures. . 

(d) Equivalent P101 feed shall be dia0 

termined as follows: 
CU Determine the total mass rate in 

metric ton/hr of phospho>'US~bearlng 
feed during each run using a fl.ow mon1° 
torlng device meeting the requirements 
of § 60.223Ca>. 

· <2> Cltlcula.te the equlvli.'lent P.O. feed 
by multiplying the percentage P.O. con
tent. !YI measured· by the spectrophoto.. 
metric molybdova.nadophosphate method 
<AOAC l\/Iethod 9>, times the total mass 
ra.UI of Phosphonis-bea.rtng feed. AOAC 
Method ~ is published 1n the Ofl:lc!al 
Methods of Analysis of the Association· 
of Ofdcle.l .Analytical Chemists, 11th edia 
~on, Ul70, pp. 11-12. other methods m~ 
ba e.ppro~oo by tha Adm.lnistrator. 

<e> For each run. emJsslons expressed 
in B/m~lic ton of equivalent P.O. feed 
sh!!l! oo determined using the followtng 
~ua.tlon: 

Where: 

E (C.Q.) 10-n 
MPsOa 

E = Emlsslons of total fluorides In g/ 
metric ton of equivalent .P10 1• 

c.=Concentre.tton of total fluortdea 1D 
mg/dscm as determJned. by 
Method 18A or 18B. 

~.='11olumetr1c fiow rato of tho e.filu.mt· 
· aao strenm 1D daem/hr eo deter

mined by Method 2. . 
· 10""'= ConVG'i'Sion fC!Cto:!' for mg to g. 
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Subpart W~tandards of Performance for 
the Phosphate Fertilizer Industry: Triple 
Superphosphate Plants.,, 

§ 60.230 Applicability and duipation· 
of affel"ted facility.64 · 

1a1 'C'he ':l.ffected facility to which the 
provisions of this subpart app).y ls ea.ch 
triple superphosphate plant. For the pur
pose of this subpart, the affected facility 
includes any combination of: mixers, 
curing belt.a <dens>, reactors, granula
tors, dryers, cookers, screens, mills, and 
fa.cillties which store run-of-pile triple 
superphosphate. . · 

<b> Any fa.clllty under paragraph <a> 
of this section that commences construc
tion or modl.ft<:ation after Oct.ober 22, 
1974, is subject to the requirements of 
this subpart. 

l 60.231. Definitions. 
· AJJ used in this subpart, all terms. not 

defined .herein shall have the mearung 
given them-in the Act and 1n subpart A 
of this part. · · 
· .<a> "Triple superphosphate plant" 
means any facWty manufacturing ·triple 
superphosphate by reacting phosphate 
rock with phosphoric acid. A rule-of-pile 
triple superphosphate plant includes 
curing and storing. · · 

<b> "Run-of-pile triple superphos
phate" means any triple superphosphate 
Ui.a.t baa not been proceued tn a granu
la.tor and 1s composed of particles .at 
least 25 percent by weight of which 
<when not caked> will p6ss through a 1& 
mesh screen. · · 

<c> "Total 1luorides" means ele
mental fluorine and all fluortde com
pounds· as measured by reference 
methods specJfled 1n I 60.234, or equiva
lent or alternative methods. 

<d> "Equivalent P.O. feed" means the 
quantity of phosphorus, expressed as 
phosphorus pentoXide, f~ to the process. 

I 60.232 Standard for flaOridee. 
· (a> On and after the date on which the 

performance test required to be con
ducted by I 60.8 1s completed, no owner 
or opera.tor subJeet to the provisions of 
this subpart shall cause to be d1scha.rged. 
int.o the &tmosphere from any a.ffected. 
faclllty any gases which conta.ln total 
fluorides 1n excess of 100 g/metric ton of 
equivalent P.O. feed <0.20 lb/t.on>. 

I 60.23S MonilorillJ of O!'Uationa. 
(a) The owner or operat.or of any triple 

auperphosphate plant subject to the pro
vlslons of this subpart shall Install, call
brate, maintain, and operate a flow moni
toring device which can be used to deter
mine the mass flow of phosphorus-bear
ing feed material to the process. The flow 
monl toring device shall have an accuracy 
of ±5 percent over its operating range. 

<b> The owner or operator of any 
triple superph0sphate plant shall main
tain a dally record of equivalent P.O. feed 
by first determµilng the total mass rate 

1n metric ton/hr of phosphorus-bearing 
feed using a flow monitoring device meet
ing the requlJ::ements of pa.ragraph <a> 
of this section and then by proceeding 
according to I 80.234<d> <2>. 

<c> The owner or operator of any triple 
superphosphate plant subject to the pro
visions of this part shall Install, calibrate, 
maintain, and operate a monitoring de
vice which continuously measures and 
permanently records th~ total pressure 
drop across the process scrubbing aystem. 
The monitoring device shall have an ac
curacy of ±5 percent over its operating 
range. 

<Sec. 114, Clean Air Act Is amended <42 
v.s.c. 7414)). 68, 83 

I 60.234 Teet methods and procedures. 
<a> Reference methods tn Appendix A 

of this part, except as provided for in 
I 60.8(b), shall be used to determine com
pliance with the standard prescribed in 
180.232 as follows: 

<U Method 13A or 13B for the concen
tration of total fluorides and the asso-
ciated moisture content, . 
· <2> Method 1. for sample· and velocity 

traverses, 
<3> Method 2 for velocity and volu

metric flow rate, and 
(4) Method 3 for gas analysis. 
(b> For Method 13A or 13B, the sam

pling time for each rwi shall be at least 
60 minutes and the -minlmum sample 
volume shall . be at least 0.85 dscm <30 
dsc!> except that shorter sampling times 
or smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Admtnlstrat9r. 

· <c> The air pollution control system 
for the affected facwty· shall be con
.structed so that volumetric flow rates
and i.otal ·11uoride emlsslons can be ac
curately determined by e.ppllcable test 
methods and procedures. 
· <d> Equivalent P.O. feed shall be deter
mined as follows: 

<l) Determine the total mass rate 1n 
metric ton/hr of phosphorus-bearing 
feed during each run using a flow moni
toring device meeting the requirements. 
of I 60.233(a). · 

<2> Calculate the equivalent P.O. feed 
by multiplying the percentage P.o. con
tent, as measured by the spectrophoto
metric molybdovanadophospbate met..'lod 
<AOAC Method 9), times the total mass 
rate of phosphorus-bearing feed. AOAC 
Method 9 . ls publlshed 1n the omcial 
Methods of·Analysis of the Assocla.tlon.of 
Omcial Analytical Chemists, 11th edition, 
1970, pp. 11-12. Other methods may be 
approved by the Admlnlstrator. 
· <e> For each run. emissions expressed 

1n g/metric ton of equivalent P.O. feed 
shall· be determined using the following 
equation: · · · 

E (C.Q.) 10-1 
. MP20i 

where: 
E=EmJ.sslona ot total 1luortdes In g/ 

· · metric· ton of equivalent P10 1 feed. . 
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c :Concentration of total isuortdea lD 
• mg/dsem as determlDecl by 

'Method 13A or lSB. 
Q',=Volumetrtc flow rate of the emuent 

gas stream ln dscm/hr aa cleter
mlned by Method 2.. 

10-4=Converston tact.or for mg to g. 
Mr.o1 =Equivalent P.O. teed ln metric 

ton/hr u determiDed. b7 I 80.-
236( d). 

<Sec. 114. Clean Air Act Is amended <t2 
v.s.c. 7414)). 68, 83 
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as amended 
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Subpart X-Standards of Performance for 
the Phosphate Fertilizer Industry: Gran· 
ular TriP.le Superphosphate Storage fa. 
cilitles 14 · · 

§ 60.240 Appllcabilit1 and designation 
of affect~ facility.64 

<e.> The affected facWty to which the 
provisions of this subpa.rt apply Is each 
granular triple superphosphate storage 
facility. For the purpose o! thJs subpart, 
the affected facility includes any combi
nation of: storage or curing piles, con
veyors, elevators, screens, and mills. 

<b> Any faclllty under paragraph <a> 
of this section that commences construc
tion or modification after October 22, 
1974, la subJect to the requirement.a of 
this subpart. 

§ 60.241 Definitions. 
AB used in this subpart,. all terms not 

defined herein shall have the meaning 
given them m the Act and in subpart A 
Of this part. . . 

Ca>· "GranUlar triple superphosphate 
storage facility" means any facllity cur
ing or storing granular triple superphos· 
pha.te. 

<b>. "Total fiuortdes" means elemental 
fluorine and an fluoride compaunds as 
measured by reference methods specifled 
in § 60.244, or equivalent or altemative 
methodS .. 

Cc> "Equivalent P:Os stored" means 
the quantity of phosphorus, eipressed as 
phosphorus pentoxlde, be.Ing cured or 
stored in the affected facWty. 

<d> "Fresh granular triple superphos
phate" means granular triple superphos· 
phate produced no more than 10 days 
P11oor to the da.te of the performance test.. 

I 60.242 Standard for :fluorides. 
<a> On and after the date on which the 

performance test requjred to be con
ducted by f 60.8 fs completed. no owner 
or opera.tor SUbject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
fac1llty any gases which contain total 
:nuorldes in excess of 0.25 gjbr/metric 
ton of equivalent P.O. stored <5.0 x 10 .... 
lb/hr/ton of equivalent P.O. ·stored>. 

.I 60.243 Monitoring_ of operations. 
<a> The owner or operator of any 

granular triple superphosphate storage 
facility subject to the provisio11s o! this 
subpart shall maintain an accurate ac
count o! triple supetphosphate in storage 
to permit the determioation of the 
amount o! equivalent P,O, stored. • 

<b> The owner or operator of any 
granular triple superphosphate storage 
facility shall maintain.a daily record of 
.total equivalent P.O. stored by multiply
ing the percentage P.O. content, as 
·determined by § 60.244(f) (2), times the 
total· mass of granular triple superphos
phate stored. 

continuously measures and permanently 
.records the total pressure drop across the 
process scrubbing sytem. The monitoring 
device shall have an accuracy of ±5 per
cent over its operating range. 
<Sec. 114, Cleri Air Act Is amended <42 
u.s.c. 7414)). 6 '83 

-§ 60.244 Test methods and procedures. 
Ca> Reference methods in Appendix A 

of this part, except as proYided ·for in 
t 60.S<b>, shall be used to determine 
compliance with the standard prescribed 
in§ 60.242 as follows: 

Cl) Method 13A or 13B for the con
centration of total fluorides and the as-
sociated moisture content, · 

<2> Method 1 !or sample and velocity 
traverses. 

<3> Method 2 for velocity and volu
metric flow rate, and 

(4) Method 3 for gas analysis. 
<b> For Method 13A or 13B, the sam

J>llng time fot each run shall be at least 
60 minutes and the .minlmum sample 
volume shall be at least . .0.85 dscm <30 
dsc!> except that shorter sampling times 
or 6tnaller volumes, when necessitated 
by process variables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control sYstem 
for the -affected fac1llty shall be con
structed so that volumetric fiow rates 
and total fluoride emissions can be ac
curately determined by· applicable test 
methods and procedures. 

Cd) Except as provided under para
graph <e> of this section, all perform
ance tests on granular triple superphos
phate storage facilities. shall be con
ducted only when the following qua.ntl
ties .ot product are being cured or stored 
1n the facllity: 

CU Total· granular triPle superphos
phate-&t least 10 percent 'Of the build
lDI' capaclty. 

<2> Fresh granular triple superphos
pha.te-at lea.st 20 percent o! the amount 
of triple superphosphate in the building. 
· <e> If the provisions set forth 1n para
graph (d) <2> of this section exceed pro
duction capablllt!es for fresh granular 
triple superphosphate, the owner or oper
ator shall have at least five days maxi
mum production of fresh granular triple 
superphosphate in the building during 
a performance test. · · 

<f> Equivalent P.O. stored shall be 
determined as follows: · 

~1) Determine the total mass stored 
during each run . using an accountability 
system meeting the ·requirements of 
§ 60.243 <a>. 

<c> The owner or operator of anj
granular triple superphosphate storage 
facWty subject to the provisions of this 
pan sha:!l install, calibrate, maintain, 

1 
and operate a monitoring device which 

<2> Calculate the equivalent P.O. 
stored by multiplying the percentage 
P.O. content, as measured ·by the spec
trophotometric molybdovanadophos
phate method <AOAC Method 9), times 
the total mass stored. AOAC Method 9 
is published in the Afficlal Methods of 
Analysis of the Association of Official 
Analytical Chemists, 11th edition, 1970, 
pp. · 11-12. Other methods may be. ap-
proved by the Administrator. · 

<g> For each run, emissions expressed 
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in g/hr/metric ton of equivalent P:Oo 
stored shall be determined using the fol-. 
lowing equation: 

where: 

E (C,Q.) 10-1 
]IJ PaOI 

E=Emlssions of total 1!.uorides in g/ 
hr/metric ton of equivalent P 10 1 
stored. . 

c.=Concentration or total tluorides Jn 
mg/dsCIX\ as' determined by 
Method 13A or 13B. 

Q,=Volumetrlc 1!.ow rate of the emuent 
ga.s stream in dscm/hr as deter· 
mlned by Method 2. 

10-•=Conversion factor for mg to g. 
M,.,o,=Equlvalent P 10 1 teed Jn metric 

tons as measured by f 60.244 ( d) • 

<Sec. 114, Clean A1r Act Is u.s.c. 7414». 68, 83 amended <42 

36 FR 24876, 12/23/71 (1) 

as amended 
40.FR 33152, 8/6/75 (14) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
43 FR 8800, 3/3/78 (83) 
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Subpart Y-Standards of Performance for 
Coal Preparation Plants 26 

§ 60.250 ,\pplicabllitr and designation 
of affected facilitr.64 

<a> The provisions ol this subpart are 
appllcable to any of the following af
fected facilities in coal preparation 
plants whlch process more than 200 tons 
per day: thennal dryers, pnewnatlc ooal
cleaning equipment <air tables>. coal 
processing and conveying equipment <in
cluding breakers and crushers>, coe.1 
storage systems, and coal transfer and 
loading systems. 

<·b> Any facility under paragraph <a> 
of this section that commences construc
tion or modlfieation after October 24, 
\974, ls subject to the requirements of 
this subpart. 71 

§ 60.251 Definitions. 

As used In this subpart, all t.erms not 
defined herein have the meaning given 
them In the Act and In subpart A of this 
part. 

(a) "Coal preparation plant" mean.s 
any faclllty <excluding underground 
m.lnlng operations> whlc:ti preps.res coal 
by one or more of the following pl"OC-
esses: breaking, crushing, screening, wet 
or dry cleaning, and thennal drying. 

(b) "Bftumlnous coal" means solld fos
Bll fuel classified as bituminous coal by 
A.B.T.M. Designation D-388:-66. 

<c> "Coal" means all solld fossll fuels 
classlfled as anthraclt.e, bltumtnous, llub
bltumlnous, or llgnite by A.S.T .M. Des
!gnat1on D-38~6. 

Cd) "Cyclonic flow" means a spiraling 
movement of exhaust. gases within a duct 
or stack. 

<e> "Thermal dryer" means any fa.
eUtty 1n which Ule moisture content ot 
bituminous coal ta reduced by contact 
with a heated gas stream which is ex
hausted to the atmosphere. 
, · en "Pneumatic coal-cleaning equiP:
ment" means any facWty which classi1les 
;bituminous coal by size or separates bi
hminous coal from refuse by appllcation 
Of &Ir stream<s>. 
; <g> "Coal processing a.nd conveying 
equipment" means any machinery used 
to reduce the size of coal or to separate 
~al from ;refuse, and the equipment used 
to convey coal to or remove coal and 
)'efuse from the m.achlnery. This tn
t:ludes, but is not llmited to, breakers, 
·crushers, screens, and conveyor belts. 

<h> "Coal storage system" means any 
fac111ty used to store coal except for open 
.:storage plles. 
: (1) "Transfer and loading system" 
means any facWty used to transfer and 
load coal for shipment. 

I 60.252 Sundarda lor particulate mat· 
lei'. 

<a> On and aft.er the date on which 
the performance test required to be con
ducted by § 60.8 1s completed, an owner 
or operator subject to the provtstons of 
Qi1s subpart shall not cause to be dis-

charged Into the atmosphere from any 
thermal dryer gases which: · 

<l) Contain particulate matt.er In ex
eees of 0.070 g/dscm <0.031 rr/dacf>. 

<2> Exhibit 20 percent opacity or 
treater. 

<b) On and after the dat.e on which the 
performance test required to be con
ducted by § 60.8 1s completed, an owner 
or operator subject to the provisions of 
this subpart shall not cause to be dis· 
charged Into the atmosphere from any 
·pneumatic coal cleaning equipment, 
·gases which: 
· · <U ·Contain partlculat.e matter In ex
.cess of 0.040 g/dscm <0.018 gr/dscn. 

<2> Exhibit 10 percent opacity or 
rreater. . 

<c> On and aft.er the date on which 
the performance test required to be con
ducted by § 60.8 1s completed, an owner 
or operator subject to the provisions of 
this subpart shall not cause to be dis· 
charged into the atmosphere from any 
coal processing and conveying· equip
ment, coal storage system, or coal trans
fer and loading syst.em processing coal, 
gases which exhibit 20 percent opacity 
or greater. 

I 60.253 Monitoring or operations. 

Ca) The owner or aperator of any ther
mal dryer shall Install, calibrate, main

. ta.in, and continuously operat.e monitor
ing devices as follows: 

<U A monitoring device for the meas
urement of the temperature of the gaa 
stream at the exit of the thermal dryer 
on a continuous basis. The monitoring 
·device 1s to be certHl.ed by the manu
facturer to be accurate within ± 3 • Fahr
:enhe1t. 

<2> Por affected faclllties that use ven- · 
. turt scrubber emission control equlp
.ment: 
• ;(1) A monitoring 4evtce for the con
UJiuous measurement of the pressure loim 
-~~~ the venturi constriction of the 
control equipment. The monitoring de:. 
vice 1s to be certlfled by the manufac
Qirer to be accurate within ±1 tnch· 
water gage. 

cm A monitoring device for the con
tinuous measurement of the water sup
ply pressure to the control equipment. 
The monitoring device ls to be certlfled 
by the manufacturer to be accurate with
in ±5 percent of design water supply 
pressure. The pressure sensor or tap must 
be located close to the wat.er discharge 
point. The Administrator may be con· 
sulted for approval of alternative loca
tions. 

<b> All monitoring devices under para
graph <a> of this section are to be recall
brat.ed annually In accordance with pro
cedures under I 60.lS<b> (3) of this part. 

<Sec. 114. Clean A1r Act la amended <42 u.a.c. 1ut». 68. 83 

I 60.25' Test methods and proeedures. 
<a> The reference methods In Ap

pendix A of this part, except as provided 
·In I 60.8<b>, are used to determine com-

III-41 

pllance with the standards prescribed In 
I 60.252 as follows: 

(1) Method 5 for the concentration of 
particulate matt.er and associated mois-
ture content, · 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metrtc ftaw rate, and 

< 4) 'Method 3. for gas analysis. 
<b> For Method 5, the sampling time 

for each run Is at least 60 minutes and 
the minimum sample volume 1s 0.85 dscm 
(30 dscf) except that shorter sampling 
times or smaller volumes, when necessi
tated by process variables or other fac
tors, may be approved by the Adm1n1s
trator. Sampling 1s not to be started untu 
30 minut.es aft.er start-up and is to be 
tenntnated before shutdown procedures 
commence. The owner or operator of the 
affected faclllty shall eliminate cyclonic 
fiow during performance tests in a man
ner acceptaJble to the Administrator. 

<c> The owner or operator shall con
struct the facility ·so that particulat.e 
emissions from thermal dryers or pneu
matic coal cleaning equipment can be; 
accurately det.ermined by applicable test: 
methods and procedures under para
graph <a> of this section. 

<Sec. 114. Clean A1r Act la amended <42 u.a.c. 7414». 68. 83 

36 FR 24876, 12/23/71 (1) 
as amended 

41 FR 2231, 1/15/76 (~0) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
42 FR 44812, 9/7/77 (71) 
43 FR 8800, 3/3/78 (83} 



.lubp . ._rt ·Z-Standards of Performance for ~ontrol device <and located at or near 
Ferroallo, Production Fecilltiea 33, 3S such device> serving any electric sub

IDerred arc furnace subject to this sub-

I 60.260 Appllcablllty and dealpadon 
of affected facillty.64 

<a> The provlslona of this subpart are 
applicable to the following a.trected fa
clutles: electric submerged arc furnaces 
Which produce swoon metal, ferrosWcon. 
calcium stllcon, slllcom11.11ganese zircon
ium, ferrochrome slllcon, silvery 
iron, high-carbon ferrochrome, charge 
chrome, standard ferroma.nga.neBe, slll
coma.nganese, ferrornanganese sWc:On, or 
calclum ~lde; and dust-handlinS 
equipment. 

<b> Any facility under paragraph <a> 
of this section that commences construc
tion or modlftcatlon after Oct.Ober 21 
1974, ls subject to the requirements oi 
this subpart. 

I 60.261 Definilions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them 1n the Act and in subpart A 
Of this part. . 
. <a> "Electric submerged arc furnace" 
means any ·furnace wherein electrical 
energy is converted to heat energy by 
transmission of current between elec
trodes partially subm:rged in the furnace 
.charge. 

<b> '.'Furnace charge" me?ns any ma
terial introduced Into the electric.sub
merged arc furnace and may consist of, 
but is not Jimlt-:?d to, orzs, slag, carbo
nac:ous ·material, and limestone. 

<c > "Product change" means any 
change in the composition of the furnace 
charge that would cause the electric sub
merged arc furna.ce to tecome subject 
to a di!Ierent mass standard applicable 
under this subpart. 

<d > . "Slag" means the more or less 
com!)letely fused and vltrified · matter 
sep:uated during the reduction of a 
metal from its ore. 

<e> "Tapping" mean'> the· removal of 
slag or product from the electric sub
merged arc furnace under normal op
etatillg conditions. such as removal ·of 
metal under normal pressure and move
ment. by gravity down the spout into the 
ladle. 
· (f> "Tapp!ng period" me:ms the time 
duration from initiati.on of the process 
pf opening the tap hole unt:.l plugging of 
t.he t~p hole ls complete. · 

<g> "rurnace c7cle" means the time 
period from completion of a furnace 
J»roduct tap to the completion of the next 
consecutive product tap. . 

<h> "Tapping station" means that 
general area where molten product or 
alag ls removed from the electric sub
merged arc furnace. 

U> "Blowtng tap" means any tap In 
wliich an evolution of gas forces or pro
jects Jets of flame or m?tal sparks be-31 7ond the ladle, runner, or collection hood. 

<J > "Furnace power input" means the 
teslstive electrical power consumption of 
an electric submerged arc furnace ·aa 
111easured in kilowatts. 

<k> "Dust-handling equipment" means 
any equipment used to handle particu
l:.te matter ~ollect~d by th~ air pollution 

a-rt. . 
<U "Control device'• means the air 

~utlon control equipment used to re-
9M>Ye particulate matter renerated by an 
electric submerged arc furnace from an 
eftluent gas stream. 

<m> "Capture ··system" means the 
equipment <including hoods, duct.s, fans, 
dampers, etc.> used to capture or trans
port particulate matter generated by an 
affected electric submerged arc furnace 
to the control device. 

(n) "Sta~dard ferromanganese" means 
*hat alloy as defined by A.S.T.M. desig-
nation A99-66. . 

. <o> · "Sil1c.:>manganese" means that 
alloy as defined by A.S.T.M. designati:m 
A483-66. 

<p> "Calcium carbide" means materi:tl 
containing 70 to 85 percent calcium car-
bide by weight. . . 

<q> "High-carbon terrochrome" means 
that alloy as defined by A.S.T.M. desig
nation AlOl-66 grades HCl through HC6. 

<r> "Charge chrome" means that alloy 
containing 52 :;o 70 percent by weight 
chromium, 5 to 8 percent by weight car
b:m, and 3 t-0 6 percent by weight silicon. 

<s> . "Silvery lr;m" ma::ms any ferro
sllicon, as defined by A.S.T.M. designa
tlor.. 100-69, which cont::.ins less than 
SO percent silicon. 

<t> "Ferrochrome silicon" means that 
alloy as defined by A.S.T.M. designation 
A482-66. . · . 

<u> '.'Slllc!)m!lnganesa :7lrconlum" 
means that alloy containing 60 to 65 per
cent by weight sillcon, 1.5 to 2.5 percent 
by weight calcium, 5 to 7 percent by 
weight zirconium, 0.75 to 1.25 percent by 
wci~ht aluminum, 5 to 7 p~rce;,;t by 
weight manganese, and 2 to 3 percent by 
weight barium. 

<v> "Calcium sillcon" mea·ns · that 
alloy as defined by A.S.T.M. designation 
A495--64. 

<w> "Ferroslllcon" means that alloy as 
defined by A.S.T.M. designation Al00-69 
grades A, B,c, D, and E which contains 
5'.> or more percent by weight silicon. 

<x> "Silicon metal" means any silicon 
alloy containing more than 96 percent 
silicon by weight. 

(y) "Ferromanganese slllcon" means 
that alloy containing 63 to 66 percent by 
weight manganese, 28 to 32 percent by 
weight silicon, and a maximum of 0.08 
perc:mt by weight carbon. 
Q 60.262 Standard for particulate mat-

ter. 

. <a> On and after.the date on which the 
performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 

. this subpart shall cause to be discharged 
Into the atmosphere from any electric 
submerged arc furnace any gases which: 

U> Exit fron. a control device and con~ 
tain particulate matter in excess ot 0.45 
kg/MW-hr <0.99 lb/MW-hr> while sili
.con metal. ferrosilicon, calcium s1Ucon, 
~r stucomanganese zirconium ls being 
produced. 

<2> Exit from a control device and con
tain particulate matter in excess of 0.23 
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kg/MW-hr <0.51 lb/MW-hr> while hlgh
carbJn ferrochrome, charge chrome, 
atan~ard ferromanganese, silicomanga
n~e. calcium carbide, ferrochrome sm
con, ferromanganese slllcon; or silve?Y 
Iron ls being produced. · 

<S> Exit from a control device and ex0 

ldbl\' U percent e>pacity or greater. 
. <4> Exit from an electric submerged 
arc furnace and escape the capture sys
tem and are visible without the aid of 
Instruments. The requirements under 
tthls subparagraph apply only during pe
riods when flow rates are being estabG 
IJshed under§ 60.265Cd>. . . 

t5> F.scape ~e ·capture system at the 
tapping station and are visible without 
the aid of Instruments for more than 40 
percent of each tapping period. There are 
no limitations on visible emls~ions under 
this sub'laragraph when a blowing tap 
occurs. The requirements under this sub
paragraph apply only during periods 
when flow rates are being establlshed 
under§ 60.265<d>. 

<b> On and after the date- on which 
the perfol'.ltlnnce test required to be con
ducted by § 60.8 Is completed, no owner 
or operator sub!ect to the provisions of 
thh subpart shall caus·e to be discharged 
into the atmosphere from anv dust-han
dling equipment any gases which exhibit 
10 percent opacity or greater. 
§ 60.263 Standard lor carbon monoxide. 

<a> On and after the date on which 
the performance test reoulred to be con
du~ted by § 60.8 Js completed, no owner·· 
or operator sub.1ect to the provisions of 
this subpart shalt cRuse to be discharged 
Into the atmos,..here from any electric 
submerged arc furnace any gases which 
contain, on a dry basis, 20 or greater 
volume percent ot carbon monoxide. 
Combustion of such gases under condi
tions acceptable to the Administrator 
constitutes compliance with this section. 
Acceptable conditions Include, but are 
not Um1ted to, flaring of gases or use of 
gases as fuel for other processes. 
§ 60.2<>4 Ern'8sion monitoring. 

(a) The owner or operator subject to 
the provisions of this subpart shall ln
stan, calibrate, maintain and operate a 
continuous monitoring system for meas
urement of the opacity of emissions dis
charged into the atmosphere from the 
control devlce<s>. 

<b> For the purpose of .reports re
quired under § 60.7Cc>, the owner or op
erator shall report as excess eml5slons 
all stx-mlnute periods in which the av
erage onacity ls 15 percent or great~r. 

<c> The owner or operator subiect to 
the provisions of this subnart shall sub
mit a. written report of any product 
change to the Administrator. Reports of 
product changes must be postmarked 
not. later than 30 days after lmplemen
tat.ion of the product change. 

<Sec. 114. Clean Air Act Is amended <42 
u.s.c. 7414)). 68. 83 

§ 60.265 Monitoring- o( operatiO'l11\. 

· (&) The owner or operator of any elec
tric submerged arc furnace subject to the 
provisions of this subpart shall main-
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taln dally records of the following In-
formation: · 

<l) Product being produced. 
<2J Description of constituents of fur

nace charge, lnclud1Dg the quantity, by 
weight. 

<3> nme and duration of ea.ch tap
ping period and the Identification of ma
terial tapped Cslag or product.> 

< 4 > All furnace power Input data ob
ialned under paragraph Cb> of this sec
tion. 

f5' Alt ftow rate data obtafried under 
p&raarapb Ce> of th1s section or all fan 
mo~!' pc111er consumption and pressure 
drop data obtained under paragraph <e> 
01' this section. · 

Cb> The owner or operator subject to 
the provisions of this subpart shall In
stall, Cllibrate, maintain, and operate a 
device to measure and contlnuou~.ty re
cord the furnace power Input. The fur
nace power Input may be measured at the 
output or Input side of the transtormer. 
'Ibe device must have an accuracy of ±5 
percent over Its operating range. 

<o> The owner or operator subject to 
the provisions of this subnart shall ln
stnll, calibrate, and maintain a monitor
ing device that continuously measures 
nnd records the volumetric now rate 
through each separately ducted hood or 
the capture system, except as provided. 
under paragraph Cel of this section. The· 
owner or operator of an electric sub~· 
merged arc furnace th:::t Is equipped \Vlt.h 
a water cooled cover which Is designed 
to contain and prevent .esc:ipe or the 
generat~d gas and particulate matter 
shall monitor only the volwnetrlc flow 
rate through the ca".'ture system for con
trol or emissions from the tapping sta-; 
tton. The owner or operator may install 
th~ monitoring devlce<s) in any appro
priate location In the exhaust duct such 
that rerroducible now rate monitoring 
will result. The now rate monJtoring de
vice must have an accuracy or ±10 per
cent over Its normal operating range and 
must be calibrated ~ccJrdlng to the 
manufacturer's instruction">. The Ad
ministrator may require the owner or 
operator to demonstrate the accuracy or 
~he monitoring device relative to Meth
ods 1 and 2 of Anpendlx A tc this p:irt. 

Cdl When performance tests are con
ducted under the provisions or § 60.8 of 
this part to demonstrate compl111nce 
with the standards under §§ 60.262Ca) 
<4> and <5>, the volumetric now rate 
through each separately ducted hood of 
the capture system must be determined 
using the monJtorlng device required 
under paragraph Cc> of this section. The 
volwnetric flow rates must be determJned 
for furnace power Input levels at 50 and 
100 percent of the nominal rated capacity 
or the electric submerged arc furnace. 
At all times the electric submerged arc 
furnace is operated, the owner or oper
ator shall maintain the volumetric now 
rate at or above the appropriate levels 
for that furnace power input level de
termined during th(l most recent per
formance test. If emissions due to tap
ping are captured and ducted separately 
from emissions or the electric submerged 
arc furnace, during each. tapping period 

the owner or operator shall maintain 
.the exhaust now rates through the cap
ture system over the tap,..lng stat.Ion e.t 
or above the levels establ1shed durlnB 
the most recent performance test. Oper
ation at lower now rates may be consid
ered by the Administrator to be unac
ceptable operation and malntenancta of 
t.he atl'ected facility'. The owner or oper
ator m!ly request that these flow row oo 
reestablished by conductJnB new ~r
formance tests under n cso.a of ~ giart. 

fe> The owner or operator may ss an 
alternative to paragrnph <c> of this sec
tion determine the volumetric fiou iratG 
through ea.ch tan of the capture aystem 
from the fan power ·consumption, !Pre:J
sure drop across the fan and the fan per
formance curve. Only data epeclflc to the 
operation ot the affected electric sub
merged arc tumace are acceptable for 
demonstrat.fon or compliance wlt.l;l the 
requlremenu of Ws par11urapb. The 
owner or operator shall maintain on file 
a permanent record of the fan peK
formance curve <prep11red for e. 1;1~c1.fic 
temnerature> Blld shall: . -

Cl) Install. C"llbrate, maintain.. awl! 
operate a <ievlce to contlnuouslv measure 
and record the power consumption of the 
ran motor <me~s1•red In kilowatts>, and 

C2> Install, calibrate, maintain,, and 
operate a device to continuously meas
ure :>nd re~ord the pressure droo across 
the fan. The fan l"'ower consumptJon and 
pressure droTJ measurements must be 
synchronl~ed to allo~r real time com1lAr
l•ons cf the data. The mon!torlnq. de
vices must h11ve an accuracv of :1-:5 per
cent over the't' normal operating rang~. 

en The VC1l11metrlc now rate through 
each ffln or the carture svstem must be 
detel"mlned from the fan pciwer con
sumTJtlon, fan !'ressure drop, and fan 
rerformance curve 11ne~lfled under para
~arh <e> of thlJ sect.i{ln._ during anv per
formance test required under § 60.8 of 
this P"rt to ~emonstrate comnl!Pnce with 
the standards under§§ 60.262<a> C4l and 
<5>. The o,,.·net'· m- orerat-0r shall deter
mll"'e the volumetric now rate at a. re,..re
sentatlve temneratlire fC1r furnace power 
.input levels of 50 and 100 percent of the 
nomJnal rated capacity of the electt'ic 
submerrred arc furnace . .At all times the 
electric t!Ubmerged arc furnace Is op
erated, the owner or operator Phan matn
mln the fRn power CIJnSUmTJtiOn and fan 
pres~ure drol') at levels such that the vol
umetric now rat'! Is at or above the levels 
es~bll•hed du11ng the most recent per
formonce te-;t for that furnace power In
put level. If ernl"slons due to tapping are 
captured and ducted Se!'&rately . from 
emissions of the electric E:Ubmerged are 
furnace, dut'lng ea.ch t'lpplng period the 
owner or operator shan maintain the fan 
power conmmptlon and ·fan ·pressure 
drop at levels such that the volumetric 
flow rate is at or above the levels estab
lished during the most re~ent perform0 

ance test. Operation at lower flow ratG:J 
mav be considered bv the Administrator 
to be unarceptahle operation and main
tenance o! the affected facility. The own
er or operator may requeo;t th'lt these. 
flow rates be reestablished by conductmfl 
new perform11nre tests under O 80.Q roll 
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this part. The Administrator may re<iuire 
the owner or operator to verify the fa.xi 
performance curve by monitoring neces;.. 
sary fan operating parameters and· de
termining the gas 'llolume moved relative 
to lVI' ethods 1 and 2 of Appendht A to th!D 
part. 

<g> Al1 monitoring devices required 
under paragniphs <c> and <el of .UliD 
oectlon are to be checlted for cellbrt:ltlon 
annually In accords nee· mth the proce
~ures under O €l0.l~J<b). 
<Sec. ll<l. CleM Air Act Is o.mended C<l2 
u.s.c. 7<11<!». 68. 83 

§ 60.266 'll'csv mevhccfs i;inc!l ]llll'Oeec!lu~o. 
Ca> Reference methods In Append!~ A 

oi ~htiS pan, except QS provided m o.ao.Q 
~'il>), ahQll be used to determine compll0 

o.nce wtt.h the standards prescribed•· m 
0 00.262 and O 00.263 as follows: . 

<H Method 5 tor Che concentration of 
particulate matter and the associated 
moisture content excer.t that the heatlnB 
systems specified ln paragraphs 2.i.2 and 
2.1.4 of Method 5 are not to be used when 
the carbon monoxide content of the gWJ 
etream exceeds 1-0 percent by volume, 
dry basis. · 

C2> Method 1 for sample and velocity 
traverses. · · 

<3> Method 2 for velocity and volumet-
ric now rate. • 

<4> Method 3 for gas analysis, Includ-
ing carbon monoxide. · ··. 

<b> For Method 5, the sampling time 
for each run Is to Include an lntegJ:al 
nwnber of furnace cycles. The sampling 
time for each run must be at le1st 60 
minutes and the mlnJmum 89mple vol
ume must be 1.8 dscm C64 dscf> when 
sampling emissions from open eleetl'lc 
submerged arc furnaces with wet scrub
ber control devlce3, sealed electric stib
merged p.rc furnaces, or seml-en::losed 
electric submerged arc furnaces. when 
sampling emissions from other types_· of 
installations, the sampling time for each 
run must be at le1st 200 minutes and the 
mtnlmwn sample volwne must be 5.'i 
dscm <200 dscf >. Shorter S!lll)pling ·tll:i\i;;Q 
or smaller sampling volumes, when 'rte
ceaaltated by process variables or othei' 
lloctors, may be approved by the Adnl.tn-
!Qtre.tor. · 

(Ci:) During the performe.nce test. ~ha 
~er or operator shall record the maru
mum open hcod nree <In lnocda With 
oeamented or otherwise moveable eides> 
wu:~er which the precess Is expected· to 
bo operated and remain ln compliance 
"tYUh all standards. Any future operation 
of the hooding system with open area.s In 
encess of the maximum Is not permitted 

<d> The owner or operator shall cl>n~ 
otruct the control device so that v61lu
metr1c fiow ~tes and particulate. matter 
emissions can ~ accurately detenruned 
by applicable test methods and proice-
dures. ,: 

«a) During any performance· test i'Qo 

quired under 6 60.8 of this part; Uira 
owner or operator shall not allow,gase6uo 
Cllluents to be added to the emuent -1iao 
strQllm after the fabric 1n an open p~a 
ourlzed fabric .m~r collector unless £ho 



total gas volume flow from the collector 
Is ·accurately determined and considered · 
In the determination of emissions. 

(f) When compllance with § 60.263 is 
to be attained by combustl'lg the gas 
stream 1n a fiare, the location of the 
aampUng Bite for particulate matter is 
to be upstream of the flare . 

. <r> For e~ch run, particulate matter 
emissions, expressed In kg/ht Ob/hr>, 
must be determined for each exhaust 
•tream at which emissions are quantlfted 
ulnr the followlnr equation: 

I 

where: 
•·=Bmlsalom of particulate matter ID 

. . kg/hr (lb/hr). 
c, =Con:entratlon of particulate mJ.tter tn 

kg/dacm (lb/dacf) as determtned by. 
Met.bod II. 

q, =Volum~trlc ftow rate of the etnuent gaa 
. stream ln ds:m/br (da::f/br) as do· 

tei'mlned by Method 2. 

<h> For Method 5, particulate matter 
emissions from the affected tacWty, ex
pressed ln kg/MW-hr <lb/MW-hr> muat 
be determined for each run ustna the 
following equation: 

35 

nere: 
.l'=-111101111 of particulate from the af• 

· tected faculty,' ln kg/MW·b.r . (lb/ 
MW-hr). 

N=Total number of exhaust streams at 
whlch emissions are quantlded . 

.&'.;:Eml8a1on of partlculate matter from 
each e:ii:haust stream In kg/b.r (lb/ 
hr), as determlned In paragraph (g) 
of this section. 

p=Average furnace power Input durtn1 
the sampllng perlod, ln megawatt.a 
aa determined accordlng to I 80.26:> 
(b) • 

. <Sec •. 114. Clean A1r Act la amended <t2 ·v.s.c: 7Ut». 68.83 
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· Subpart AA-Standards of Performance · 
for Steel Plants: Electric Arc Furnaces 16 

§ 60.210 AppllcabllllT f/ld designation 
of aft'ected facilllT• . 

<a> The provisions of this subpart are 
applicable to the following a.ffect.ed fa
clllties in st.eel plants: electric arc fUr
naces and dust-handllng equipment. 

<b> Any facwty under paragraph <a> 
ot. this section t.hat commences construc
tion or mod1ftcat1on after October 21. 
19'14, la subject to tbe requirement.a ot 
tbJa subpart. n 

I 60.271 Definltiom. 
As used in this subpart, all terms not 

defined herein shall have the meanlng 
given them m the Act a.nd .1D subpart A 
of this pa.rt. 

<a>· "Electric· arc · tuma.ce.. ·CEAP> 
mea.ns any furna.ce tha.t produces molten 
steel e.nd 'beats the charge matertala 
with electric arcs from carbon electrodes. 
.l''urnaees from which the molten steel Ss 
cast into the shape of finished products, 
such as in a foundrr. are not a.ffected fa
cWtles included "1thtn the scope of this 
defin1tlon. Fwnaces which, as the pri
mary source of iron. continuously feed 
prereduced ore pellets are not affect.eel· 
facWties within the scope of this 
definition.._ 

<b> "Dust-handling equipment" mea.na 
any equipment used to handle partlcu;. 
late matter collected by the control de
vice and located at or near the control 
device for an EAF subject to this sub-
part., . 

<c> .. Control device" means the ah' 
pellutfon control equipment. used .to re
move parUculate matter generated by 
an EAP<s> from the efftuent gas stream. 

Cd> "Capture system" means the 
equipment <including ducts, hoods, fans, 
dampers, etc.> used to capture or trans
port particulate matter generated by an 
EAP to the air pollution control device. 

<e> "Charge" means. the addition of 
Iron and steel scrap or other materials 
Into the top of an electric arc furnace. 

<f> "Charging period" means "the time 
period commencing at the moment an 
EAP starts to open and ending either 
tJiree ·minutes after the EAP roof ts 
returned. te its closed position or six 
mtnutes after commencement of open
ing of the roof, whichever Is longer. 

<g> "Tap" means the pouring of 
molten steel from an EAP. 

Ch> "Tapping period" means the time 
period commencing -at the moment an 
EAP begins to Wt to pour and ending 
either three minutes after an ·EAP re
turns to an upright ~tlon or m 
minutes after commencing to tilt, whlch
ever is longer. 
·. m "Meltdown and refining" means 
that phase of the steel Production eycle 
when charge material ts melted and un
desirable elements are removed from the 
metal. 

<J> "Meltdown and reftnlng period" 
meam the ttme period coriunenclQ ·a.t 
Ille termlnatlon of the blltlal cha.rg1ng 
pertod and ending M the 1nlttatlon of the 
tapping pertOd, acludlng &n71Dtermedt;. 

ate charging periods. 
<k> "Shop ope.city" meanJ Ute e.rtth

inetic average of 24 or more oP&clty ob
eervaUom of emtsstons from the shop 
. taken In aecordance with Method 9 of · 
Appendix A of this part for the applica
ble time periods. 

<1> "Heat time" means the period 
eommeiicing when scrap is charged to an 
empty EAP and terminating when the 
BAP tap Is completed. 

<m> "Shop" means the building which 
houses one or more EAF's. 

<n> "Direct shell evacuation system" 
means any system that ma.1nta1ns a neg
ative pressure within the EAP above the 
8lag or metal and ducts these emissions 
&o t.he control dence. 

160.272 Sl.Andanl for ~le maa-
ler. 

<a.> On and aft.er the date on which· 
&he performance test required to be con
ducted by I 60.8 is completed. no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
Into the·atmosphere from an electric a.re 
furnace any S"Mes which:· 

Cl) Exit from a control device and 
contain particulate matter in excess of 
12 mg/dscm (0.0052 gr/dsc:O. 

(2) Exit from a control device and ex
_hibit three percent opacity or greater. 

<3> Exit from a shop and, due solely 
to operations of any EAF<s>, exhibit; 
greater than zero percent shop opacity 
except: 

(1) Shop opacity greater than zero per
cent, but less than 20 percent, may occur 
during charging periods. 

<U> Shop opacity greater than zero 
percent, mi 1esa than '° percent, Dl8I' 
occur during tappl.n&" periods. 

<111> Opacity standards under pa.ra.
sr&.Ph ca> <3> of this section shall apply 
only during periods when fiow rates and 
pressures are being establlshed under 
I 60.274 .-Cc> and (f). . 

Clv> Where the capture system ls op
erated such that t.he roof of the shop is 
closed during the charge and the tap, 
and emissions to the atmosphere are pre
vented mitll the roof is opened after 
eompletlon of the charge or tap, the shop 
opacity standards under paragraph <a> 
<3> of this section shall apply when the 
roof is opened and shall continue to ap
ply for the length of time defined by the 
charging and/or tapping periods. · 

<b> On and after the date on which the 
performance test required to be con
ducted by I 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from dust-handlihg 
equipment any irases which exhibit 10 
l*'Cmt apacit)o or greater. 

I 60~273 Emiaaion mon..itwing. 

<a> A continuous monitoring system 
for. the measurement of the opacity of 
emissions discharged into the atmosphere 
from the control device<s> shall be in
*1.led, calibrated, maintained, and op
erated by the owner or operator subject 
to the provisions of this subpart. 

<b> .Por the PW'P08e of reports under 
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I 60.'1 <C>. periods of excess em1ssions that 
llba1l be reported are deftned u an stx
ID!nute periods ddring which the . 8.ver
ap opacity ta &hree percent~ greater . 

<Sec. lH. Clean Air Act la amended <42. 
U.S.C. 'ltH». 68. 83 . 

§.60.274 Monitoring of operations. 
<a> The owner or operator subject to · 

*he provisions of this subpart shall main
tain records dally of the following infor-
mation: · 

<1> Time and duration of each 
charge; 

(2> Time and duration of each tap; 
<3> All fiow rate data obtained under 

paragraph Cb> of this section, or equiva
lent obtained under paragraph Cd> of 
this section; and 

<4> All pressure data obtained tmder 
paragraph Ce> of t.h1s section. · · 

<b> Except as provided under p&ra
graph Cd> of thls section, the owner or. 
operator subject to the provisions of this 
subpart shall install, calibrate, a.nd 
maintain a monitoring device that con-_ 
ttnously records the volumetric flow rate 
through each separately ducted hood. 
The monitoring devi:e<s> may be in
stalled in any appropriate location in 
the exhaust duct such tha.t reproducible 
fiow rate monitoring will result. ·The fl.ow 
rate monitoring device<s> shall have an 
accuracy of ± 10 percent over its normal 
operating range and shall be calibrated 
according to the manufacturer's instruc
tions. The Adminlstrator may require 
the owner or operator to demonstrate 
the acc.uracy of the monitoring device(s) 
relative to Methods 1 and 2 of Appendix 
A of this part. 

<c> When the owner or oPerator of 
an EAP ls required to demonstrate com
pllance with the standard under § 60.272 
Ca> <3> and at any other time the Ad
ministrator may require <under· section 
114 of the Act. as amended>. the volu
metric flow rate through each separately 
ducted hood shall be determined durins 
all periods in which the hood 1s operated 
for the purpose. of capturing en$slons 
from the EAF using the monitoring de
vice under paragraph Cb> of this section. 
The owner or operator may petition the 
Adm1nlstrator for reestablishment of 
these fiow rates whenever the owner or 
operator can demonstrate to the Admin
istrator's satisfaction that the EAF oper
ating conditions upcn :which the fl.ow 
rates were previously established are no 
longer applicable. The fiow rates deter
mined during the most recent demon
stration· o! compliance shall ·be main
tained Cor may be exceeded> at the ap
propriate level for each applicable period. 
Operation at lower fiow rates may be 
considered by the Administrator to be · 
unacceptable operation and maintenance 
of the affected facility. 

<d> The owner or operator may peti
tion the Administrator to approve any 
alternative met.hod that wlll provide a 
continuous .record of operation of each 
em.lsaion capture system. 

<e> Where emissions during any phase 
of the beat time are controlled by use 
of a direct· shell evacuation system, the 



©~ ®ll' operstor sllell !xYJ~. en.llbrn~. 
nnd . .'E!imintain a monltorinB dQVice tho~ 
con~uously records the prQS<.Jw-e in i&lQ 
free space inside the EAF. The presswe 
ehall be recorded aa 15-minute inW.. 
grated averages. The monitoring devicQ 
liillli?>:V be installed ID c.n.y appropriate !eo 
~ m t.h• !:AP such the~ reproduce 
~lG &i'llsU!tn Vl1ll be obtminoo. 'X'he pi'Ql0 

~·monitoring device BMll hnve ml 00° 
~ @K :t& mm of wnter ~e.um~ ow<ili? 
Atlil liiorme.I operating range imd ilhall ~ 
~allbrated according t.o the manufmc0 

~W"er's instructions. 
· Cf> When the owner or operator of &>n 
EAF 1s required t.o demonstrate compli0 

once with the standard under § 60.27a 
<mo> <3> and at any other time the Ad0 

min1strator may require <under section 
11~ of the Act, as amended>, the pressuro 
in t'.'le free spacP inside the furnace shsill 
be determined during the meltdown axid 
ireft.."llng perlod(s) uslng the monltorlnB 
«le\1ce under. paragraph Ce> of t.h1s ~ 
tton. The owner or operator may pei!0 

l'!lon the Admlnlstrator for reestabllsb0 

ment of the 15-ml.Dute integrated e.veK0 

~e · pressure whenever the ownGK" @l? 

operator can demonstrate to the Admiml0 

llntrator's satisfaction that the EAP O]l) 0 

ora&ing Conditions upon which the prras-
oures were previously es\:.!tbllshed are no 
!onger applicable. The pressure deter0 

mined during the.most recent demon° 
otro.tion of· compliance shall be ma.ln° 
~irted at all times the EAF is operatinB 
m a meltdown and reflnlng period. Ope 
@ration· at higher pressures may be C:On° 
aldered by the Administrator to be un° 
ecceptable operation and maintenancGl · 
of the affected facility. 

<g> Where the capture system is dG)o 
Glgned and operated such th~t all emis0 

alons are captured and ducted to a con° 
trol device, the owner or. operator sh9.l! 
not be subject to the requirements of this 
oection. · 

<Sec. 114. CleM A1r Act IB nmended C<l2 
U.S.C. 7<1Hl». 68. 83 

§ 60.::!l1S Test methods and pr«eduNOo 
Ca> Reference methods 1n Appendig A 

of this part, except as provided under 
H 80:8<b>, shall be used to determine 
icompllance with the standards pre0 

scribed under § 60.272 as follows: 
n'> Method 5 for concentration of par0 

ticulate matter and associa~ moisture 
content· · · 

<2> ·Method i for sample and ve1oc1tJr 
in.verses; · . . 

(3) Method 2 for velocity and volu0 

metric now rate; and 
C 4>. Method 3 for gas analysis, 
<q> Fo.r Method 5, the sampling time 

for ea.ch run shall be at least four hours. 
When a single EAF is sampled, the sam0 

plllig time for each run shall also in;. 
elude an integral number of heats. 
Shorter sampling times, when necessi
tzted by process variables or other fac
. tors, may be approved by the Admin
·1strator. The minimum sample volume 
shall be 4.5 dscm Cl60 dscf>. 

<c> For the purpose of this subpart, 

the owner or oper::itor shall conduct the 
. demonstration of compliance with 60.-
27:Ha) <3) and furnish the Admlnts
~rfltor a written report of the results of 
ihe test. 

<d> During any performance test re
qu•.red under§ 60.8 of tl".is part, no gas~ 
ous cliluents may be added to the 
-<afiluent gas stream after ·the fabric 1n 
.DRlY pressurized fabric filter collector, 
miless the amount .of dilution Is sepa.
ro~y <!et4lrmlned and considered 1n the 
©leooi'RiilJng,tlon of 0mlssion.s. 

<e> When more than one control de
'\Fie<a serves the EAP'Cs> ·being tested, the 
concentration of pa.rticulate mat.ter shaJ.i 
~ determined using the followiru 
.<al!Uittlon: 

W'here: 

N 
~(C.Q.). 

c. ~·~"~....:/=-----
:E<Q.). 
n=l 

C,=concentratlon of particulate matt.r 
In mgfdscm (gr/dscf) as determined 

N=io~J m;~g.;· of control devices 
tested. 

Q,=volnmetrlc ftow rate of the effluent 
gas stream In dscm/br (dscf/hr) as 
detenulned by method 2. 

cc.Q,).or (Q,J.=va,:;ho~~~r~rS~~~~fcd.""ter for 

Cf> Any control device subject to the 
&revisions of this subpart shall be de
signed and constructed to allow meas
urement of emissions using applicable 
test methods and procedures. 

· Cg) Where emissions from any EAF<s> 
&re combined with emissions from facili
ties not subject to the provisions of this. 
subpart but controlled by a common cap
ture system and control device, the owner 
or operator may use any of the follow
ing procedures during a. performance 
test: 

U > Base compliance on control of the 
combined emissions. 

C2> Utilize a method acceptable to 
the Administrator which compensates 
for the emissions from the facilities not 
subject to the provisions of this subpart. 

<3> Any combination of the criteria 
of paragraphs (g) (1) and Cg) (2) of this 
section. · 

Ch> Where emissions fl'Om any EAF<s>
are combined with emissions from facili
ties not subject to the provisions of 
this subpart, the owner or operator may 
use a.ny of the following procedures for 
demonstrating compliance with § 60.272 
Ca> C3>: 

Cl> Base compliance on control of the. 
combined emissions. 

<2> Shut down operation of· facilities 
not subject to t~e provisions of this 
subpart. 

<3> Any combination of the criteria.. 
of paragraphs Ch> Cl) and <h> <2>. of tha 
iaectlon. 

<Sec. 11<1. Clenn A1r Act Is amended <42 
U.S.C. 71111\)). bS. 83 
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36 FR 24876, 12/23/71 (1) 
as amended 

40 FR 43850, 9/23/75 (16) 
42 FR 37936, 7/25/77 (64) 
42 FR 41424, 8/17/77 (68) 
42 FR 44812, 9/7/77 (71) 
43 FR 8800, 3/3/78 (83) 
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G0.280 Applicability and designation of af
!ieded fadlity. 

Ca> The provisions of this subpart 
are applicable to the following affect
ed faclllties in kraft pulp mills: digest
er system, brown stock washer system, 
multiple-effect evaporator system, 
black liquor oxidation system, recov
ery furnace, smelt dissolving tank, 
lime kiln, and condensate stripper 
system. In pulp fu.llls where kraft 
pulping is combined with neutral su~
flte semichemical pulping, the provi
sions of this subpart are applicable 
when any portion of the material 
charged to an affected facility ls pro
duced by the kraft pulping operation. 

Cb> Any facility under paragraph <a> 
of this section that commences con
struction or modification after Sep
tember 24, 1976, ls subject to the re
quirements of this subpart. 

II 60.281 Definitions. 
As used in this subpart." all terms not 

defined herein shall have the same 
meaning given them in the Act and In 
Subpart A. 

ca> "Kraft pulp mill" means any sta
tionary source which produces pulp 
from wood by cooking (digesting> 
wood chips in a water solution of 
sodium hydroxide and sodium sulfide 
<white liquor> at high temperature 
and pressure. Regeneration ' of the 

. cooking chemicals through a recovery 
process is also considered part of the 
kraft pulp mill. 

<b> "Neutral sulfite semichemical 
pulping operation" means any oper
ation in which pulp ls produced from 
wood by cooking (digesting> wood 
chips in a solution of sodium sulfite 
and sodium bicarbonate, followed by 
mechanical deflbrating (grinding>. 

<c> "Total reduced sulfur <TRS>" 
means the sum of the sulfur com· 
pounds hydrogen sulfide, methyl mer
captan, dimethyl sulfide, and d~ethyl 
disulfide, that are released during the 
kraft pulping operation and measured 
by Reference Method 16. 

Cd> "Digester system" means each 
continuous digester or each batch di· 
gester used for the cooking of wood in 
white liquor, and associated flash 
tank<s>, below tank(s), chip steamer<s>. 
and condenser<s>. 

<e> "Brown stock washer system" 
means brown stock washers and associ
ated knotters, vacuum pumps, and fil. 
trate tanks used to wash the pulp fol
lowing the digester system. 

Cf> "Multiple-effect evaporator 
system" means the multiple-effect 
evaporators and associated 
eondenser<s> and hotwell<s> used to 
concentrate the spent cooking liquid 
that is separated from the pulp <black 
liquor>. 

Cg> "Black liquor oxidation system" 
means the vessels used to oxidize, with 
air or oxygen, the black liquor, and as
sociated storage tank<s>. 

Ch> "Recovery furnace" means either 
a straight kraft recovery furnace or a 
cross recovery furnace, and includes 
the direct-contact evaporator for a 
direct-contact furnace. 

(1) "Straight kraft recovery furnace" 
means a furnace used to recover. 
chemicals consisting prlmarlly of 
sodium and sulfur compounds by 
burning black liquor which on a quar
terly basis contains 7 weight percent 
or less of the total pulp solids from 
the neutral sulfite semlchemical pro
cess or has green liquor sulfidity of 28 
percent or less. 

CJ> "Cross recovery furnace" means a 
furnace used to recover chemicals con
sisting primarily of sodium and sulfur 
compounds by burning black liquor 
which on a quarterly basis contains 
more than 7 weight percent of the 
total pulp solids from the neutral sul
fite semichemical process and has a 
green liquor sulfidity of more than 28 
percent. 

Ck> "Black liquor solids" means the 
dry' weight of the solids which enter 
the recovery furnace in the black 
liquor. 

m "Green liquor sulfldlty" means 
the sulfidity of the liquor which leaves 
the smelt dissolving tank. 

Cm> "Smelt dissolving tank" means a 
\ressel used for di8solving the smelt 
collected from the recovery furnace. 

Cn> "Lime kiln" means a unit used to 
calcine lime mud. ·which consists pri
marily of calcium carbonate, into 
quick.lime, which ls calcium oxide. 

<o> "Condensate stripper system"· 
means a column, and associated con
densers, used to strip, with air or 
steam, TRS compounds from conden
sate streams from various processes 
Within a kraft pulp mill. 

f 60.282 Standard for particulate matter. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged Into the atmosphere: 

< 1 > From any recovery furnace any 
gases which: 

(1) Contain particulate matter in 
excess of 0.10 g/dscm C0.044 gr/dscf> 
corrected to 8 percent oxygen. 

CU> Exhibit 35 percent opacity or 
greater. 

<2> From any smelt dissolving tank 
any gases which contain particulate 
tnatter in excess of 0.1 g/kg black 
liquor solids <dry weight>C0.2 lb/ton 
black liquor solids <dry weight)]. 

(3) From any lime kiln any gases 
which contain particulate matter in 
excess of: 

Cl> 0.15 g/dscm <0.067 gr/dscf> cor
rected to 10 percent oxygen, when gas
eous fossil fuel is burned. 

cm 0.30 g/dscm <0.13 gr/dscf> cor
rected to 10 percent oxygen, when 
liquid fossil fuel is burned 

f 60.283 Standard for total reduced lllllfur 
(TRS). 
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<a> On and after the date on which 
the performance test required to be 
conducted by f 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere: 

< 1 > From any digester system, brown 
· stock washer system, multiple-effect 

evaporator system, black liquor oxida
tion system, or condensate stripper 
system any gases which contain TRS 
in excess of 5 ppm by volume on a dry 
basis, corrected to 10 percent oxygen. 
unless the following conditions are· 
met: 

m The gases are combusted in a lime 
kiln subject to the provisions of para
graph <a><5> of this section; or 

CU> The gases are combus11ed in a re
covery furnace subject to the provi~ 
slons of paragraphs <a><2> or <a><3> of 
this section: or 

<Ui> The gases are combusted with 
other waste gases In an Incinerator or 
other device, or combusted in a lime 
kiln or recovery furnace not subject to 
the provisions of this subpart, and are 
subjected to a minimum temperature 
of 1200· F. for at least 0.5 second; or 

Uv> It has been demonstrated to the 
Adm.lnlstrator's satisfaction by the 
owrter or operator that incinerating 
the exhaust gases from a new, modi· 
fied, or reconstructed black liquor oxi
dation system or brown stock washer 
system In an existing faclllty is tech
nologically or economically not feast-· 
ble. Any exempt system will become 
subject to the provisions of this sub
part if the faclllty is changed so that 
the gases can be incinerated. 

<v> The gases from the digester 
system, brown stock washer system, 
condensate stripper system, or black 
liquor oxidation system are controlled 
by a means other than combustion. In 
this case, these systems shall not dis
charge any gases to the atmosphere 
which contain TRS In excess of 5 ppm 
by volume on a dry basis, corrected to 
the actual oxygen content of the un
treated gas stream.91 

C2) From any straight kfaft recovery 
furnace any gases which cc'>ntain TRS 
in excess of 5 ppm by volume on a dry 
basis, corrected to 8 percent oxygen. 

<3> From any cross recovery furnace 
any gases which contain TRS .. In excess 
of 25 ppm by volume on a dry basis, 
corrected to 8 percent oxygen. 

<4> From any smelt dissolving tank 
any gases which contain TRS In excess 
of 0.0084 g/kg black liquor solids (dry 
weight> C0.0168 ·lb/ton liquor solids 
(dry weight)]. 

<5> From any lime kiln any gases 
which contain TRS In excess of 8 ppm 
by volume on a dry basis, corrected to 
10 percent oxygen. 



f 60.284 Monitorinr of emisaiona and op
erations. 

Ca> Any owner or operator subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate 
the following .continuous monitoring 
systems: · 

<1> A continuous monitoring system 
to monitor and record the opacity of 
the gases discharged into the atmos
phere from any recovery furnace. The 
span of this system shall be set at 70 
percent opacity. 

C2> Continuous monitoring systems 
to monitor and record the concentra
tion of TRS emissions on a dry basis 
and the percent of oxygen by volume 
on a dry basis in the gases discharged 
into the atmosphere from any lime 
kiln, recovery furnace, digester 
system, brown stock washer system, 
multiple-effect evaporator system, 
black liquor oxidation system, or con
densate stripper system, except where 
the provisions of § 60.283<a><l > <ill> or 
Clv> apply. These systems shall be lo
cated downstream of the control 
device<s> and the span<s> of these con

·ttnuous monitoring system<s> shall be 
set: 

Cl> At a TRS concentration of 30 
ppm for the TRS continuous monitor
ing system, except that for any cross 
recovery furnace the span shall be set 
at&O ppm. 

cm At 20 percent oxygen for the 
continuous oxygen monitoring system. 

Cb) Any owner or operator subject to 
the provisions of this subpart shall in· 
stall, calibrate, maintain, and operate 
the following continuous monitoring 
devices: 

<1> A monitoring device which mea
sures the combustion temperature at 
the point of incineration of effluent 
gases which are emitted from any df. 
gester system. brown stock washer 
system. multiple-effect evaporator 
system, black liquor oxidation system, 
or condensate stripper system where 
the provisions of § 60.283<a><l><iii> 

· apply. The monitoring device is to be 
certified by the manufacturer to be ac
curate within ±1 percent of the tem
perature being measured. 

<2> For any lime kiln or smelt dis
solving tank using a scrubber emission 
control device: 

Cl> A monitoring device for the con
tinuous measurement of the pressure 
loss of the gas stream through the 
control equipment. The monitoring 
device is to be certified by the manu
facturer to be accurate to within a 
gage pressure of ±500 pascals <ca. ±2 
inches water gage pressure>. 

cm A monitoring device for the con
tinuous measurement of the scrubbing 
liquid supply pressure to the control 
equipment. The monitoring device is 
to be certified by the manufacturer to 
be accurate within ± 15 percent of 
design scrubbing ltquld supply pres
sure. The pressure sensor or tap is to 

be located close to the scrubber ltqutd · 
discharge point. The Administrator 
may be consulted for approval of alter
native locations. 

<c> Any owner or operator subject to 
the provisions of this subpart shall, 
except where the provUilons of 
§ 60.283<a>U><M or § 60.283<a><4> 
apply. 

<l > Calculate and record on a daily 
basis 12-hour average TRS concentra
tions for the two consecutive periods 
of each operating day. Each 12-hour 
average shall be determined as the 
arithmetic mean of the appropriate 12 
contiguous 1-hour average total re
duced sulfur concentrations provided 
by each continuous monitoring system 
installed under paragraph <a><2> of 
this section. 

<2> Calculate and record on a dally 
basis 12-hour average oxygen concen
trations for the two consecutive peri
ods of each operating day for the re
covery furnace and lime kiln. These 
12-hour averages shall correspond to 
the 12-hour average TRS concentra
tions under paragraph <c><l> of this 
section and shall be determined as an 
arithmetic mean of the appropriate 12 
contiguous 1-hour average oxygen con
centrations provided by each continu
ous monitoring system installed under 
paragraph <a><2> of this section. 

<3> Correct all 12-hour average TRS 
concentrations to 10 volume percent 
oxygen, except that all 12-hour aver
age TRS concentration from a recov
ery furnace shall be corrected to ·8 
volume percent using the following 
equation: 

Ccon=C-.x<21-X/21-Y} 
where: 
C..,.=the concentration corrected for 

oxygen. 
c_=the concentration uncorrected for 

oxygen. 
X=the volumetric oxygen concentration In 

percentage to be corrected to CB percent 
for recovery furnaces and 10 percent for 
lime kilns, Incinerators, or other <I.e-

. vices>. · 
Y=the measured 12·hour average volumet

ric oxygen concentration. 

Cd> For the purpose of reports re
quired under § 60.7Cc>. any owner or 
operator subject to the provisions of 
this subpart shall report periods of 
excess emissions as follows: 

< 1 > For emissions from any recovery 
furnace periods of excess emissions 
are: 

<I> All 12-hour averages of TRS con
centrations above 5 ppm by volume for 
straight kraft recovery furnaces and 
above 25 ppm by volume for cross re
covery furnaces. 

cm All 6-minute average opacities 
·that exceed 35 percent. 

<2> For emissions from any lime kiln, 
periods of excess emissions are all 12-
hour average TRS concentration 
above 8 ppm by volume. 

<3> For emissions from any digester 
system, brown stock washer system, 
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multiple-effect evaporator system, 
black liquor oxidation system, or con
densate stripper system periods of 
excess emissions are: 

m All 12-hour average TRS concen
trations above 5 ppm by volume unless 
the provisions of § 60.283<a><l> Cl), cm, 
or <Iv> apply; or 

CU> All periods in excess of 5 minutes 
and their duration during which the 
combustion temperature at the point 
of incineration is less than 1200° F. 
where the provisions of 
§ 60.283<a>Cl)(ll> apply. 

Ce> The Administrator will not con
sider periods of excess emissions re
ported under paragraph <d> of this sec
tion to be indicative of a violation of 
§ 60.ll<d> provided that: 

Cl> The percent of the total number 
of possible contiguous periods of 
excess emissions 1n a quarter <exclud
ing periods of startup, -shutdown, or 
malfunction and periods when the fa
cility is not operating) during which 
excess emissions occur does not 
exceed: 

m One pereent for TRS emissions 
from recovery furnaces. 

CU> Six percent for average opacities 
from recovery furnaces. 

<2> The Administrator determines 
that the affected facility, including air 
pollution control equipment, is matn
.tained and operated in a manner 
which is consistent with good air pol
lution control practice for minimizing 
emissions during periods of excess 
emissions. 

§ 60.285 Teat methods and procedures. 
<a> Reference methods in Appendix 

A of this part, except as provided 
under § 60.8Cb>, shall be used to deter
mine compliance with § 60.282<a> as
follows: 

U> Method 5 for the concentration 
of particulate matter and the associat
ed moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> When determining compliance 
with § 60.282<a><2>, Method 2 for veloc
ity and volumetric flow rate, 

<4> Method 3 for gas analysis, and 
<5> Method 9 for visible emissions. 
Cb> For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.85 dscm/hr <0.53 dscf/min> 
except that shorter sampling times, 
when necessitated by process variables 
or other factors, may be approved by 
the Admtntstrator. Water shall be 
used as the cleanup solvent instead of 
acetone 1n the sample recovery proce
dure outlined in Method 5. 

<c> Method 17 <in-stack filtration> 
may be used as an alternate method 
for Method 5 for determining compli
ance with § 60.282<a)(l >Cl>: Provided, 
That a constant value of 0.009 g/dscm 
<0.004 gr/dscf> is added to the results 
of Method 17 and the stack tempera-



ture is no greater than 205" C Cea. 400" 
F>. Water shall be used as the cleanup 
solvent instead of acetone in the 
sample recovery procedure outlined in 
Method 17. 

Cd> For the purpose of determining 
compliance with § 60.283Ca> Cl>. C2>, 
<3>, C4>, and C5>, the following refer· 
ence methods shall be used: . 

Cl> Method 16 for the concentration 
ofTRS, 

C2> Method 3 for gas analysis, and 
C3> When determining compliance 

With § 60.283Ca>C4>. use the results of 
Method 2, Method 16, and the black 
liquor solids feed rate in the following 
equation to determine the TRS emis
sion rate. 

. E = CC.,..F,... + C....,,F,..sa + C.,...Fo,.. + C 
oamsl'oMDS> (Q14)/ BLS 

Where: 
E = mass of TRS emitted per unity of black 

liquor solids Cg/kg> <lb/ton> 
C..., = average concentration of hydrogen 

sulfide <H.S> during the test period, 
PPM. 

C,..18 = average concentration of methyl 
mercaptan <MeSH> during the test 
period, PPM. 

C.,... = average concentration of dimethyl 
, sulfide <DMS> during the test period, 

PPM. 
CDMDS = average concentration of dimethyl 

disulfide <DMDS> during the test period, 
PPM. 

F""' = 0.001417 g/m• PPM for metric units 
= 0.08844 lb/ft• PPM for English units 

F....., = 0.00200 g/m• PPM for metric units 
= 0.1248 lb/ft• PPM for English units 

F.,,,,. = 0.002583 g/m• PPM for metric units 
"' 0.1612 lb/ft• PPM for English units 

FDMDS = 0.003917 g/m• PPM for metric units 
= 0.2445 lb/ft• PPM for .Engllsh unJts 

Q,. = dry volumetric stack gas now rate cor
rected to standard· condJtlons, dscrn/hr 
Cdscf/hr> 

BLS = black liquor solids feed rate, kg/hr 
<lb/hr) 

<4> When deterinln1ng whether a 
furnace is straight kraft recovery fur- -
nace or a cross recovery furnace, 
TAPPI Method T.624 shall be used to 
determine sodium sulfide, sodium hy
droxide and sodium carbonate. These 
"determinations shall be made three 
times daily from the green liquor and 
the daily average values shall be con
verted to sodium oxide <Na.O> and 
substituted into the following equa
tion to determine the green liquor sul
fldity: 

GLS = 100 c,...•;cN ... + c,..,H + CNa.CO• 
Where: 
GLS = percent green liquor sulfidJty 
c- = average concentration of Na.. ex

pressed as Na.O Cmg/l> 
C,,.OH·= average concentration of NaOH 

expressed as Na.O Cmg/1> 
c..,co. = average concentration of Na.CO, 

expressed as Na.O Cmg/l> 

<e> All concentrations of particulate 
matter and TRS required to be mea
sured by this section from lime kilns 
or incinerators shall be corrected 10 
volume percent oxygen and those con· 
centrations from recovery furnaces 
shall be corrected to 8 volume percent 
oxygen. These corrections shall be 
made in the manner specified in 
§ 60.284(C)C3) . 
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36 FR 24876, 12/23/71 (1) 
as amended 

43 FR 7568, 2/23/78 (82) 
43 FR 34784, 8/7/78 (91) 



Subpart DD-Standards of 
Performance for Grain Elevators 90 

I I0.300 Applicability and designation of 
affected facility. 

<a> The provisions of this subpart 
apply to each affected faclllty at any 
IP'&in terminal elevator or any grain 
storage elevator, except as provided 
under § 60.304<b>. The affected facili
ties are each truck unloading station, 
truck loading station, barge and ship 
unloading station, barge and ship load
ing station, railcar loading station, 
railcar unloading station, grain dryer, 
and all grain handling operations. 

<b> Any faclllty under paragraph <a> 
of this section which commences con
struction, modification, or reconstruc
tion after <date of reinstatement of 
proposal> is subject to the require
ments of this part. 

I 60.301 Definitions. 
As used in this subpart, all terms not 

defined herein shall have the meaning 
stven them in the act and in subpart A 
of this part. 

<a> "Grain" means com, wheat, sor
ahum, rice, rye, oats, barley, and soy
beans. 

<b> "Grain elevator" means any 
plant or installation at which grain is 
unloaded, handled, cleaned, dried, 
stored, or loaded. 

<c> "Grain terminal elevator" means 
any grain elevator which has a perma
nent storP.ge capacity of more than 
88,100 m• <ca. 2.5 million U.S. bushels>, 
except those located at animal food 
manufacturers, pet food manufactur
ers, cereal manufacturers, breweries, 
and livestock feedlots. 

<d> ,;Permanent storage capacity" 
means grain storage capacity which Is 
Inside a building, bin, or silo. 

<e> "Railcar" means railroad hopper 
car or boxcar. 

<f> "Grain storage elevator" means 
any grain elevator located at any 
wheat fiour mill, wet com mill, dry 
eom mill <human consumption>. rice 
mill, or soybean oil extraction plant 
which has a permanent grain storage 
capacity of 35,200 ms <ca. 1 million 
bushels>. 

(g) "Process emission" means the 
particulate matter which is collected 
by a capture system. 

<h> "Fugitive emission" means the 
particulate matter which is not collect
ed by a capture system and is released 
directly into the atmosphere from an 
affected faclllty at a grain elevator. 

<I> "Capture system" means the 
equipment such as sheds, hoods, ducts, 
fans, dampers, etc. used to collect par
ticulate matter generated by an affect
ed facility at a grain elevator. 

<J> "Grain unloading station" means 
that portion of a grain elevator where 
the grain is transferred from a truck., 
railcar, barge, or ship to a receiving 
hopper. 

<k> "Grain loading station" means 
that portion of a grain elevator where 
the grain Is transferred from the ele:. 
vator to a truck, railcar, barge, or ship. 

m "Grain handling operations" in
clude bucket elevators or legs <exclud
ing legs used to unload barges or 
ships>, scale hoppers and surge bins 
<gamers), tum heads, scalpers, clean
ers, trippers, and the headhouse and 
other such structures. 

<m> "Column dryer" means any 
equipment used to reduce the mois
ture content of grain in which the 
grain nows from the top to the bottom 
in one or more continuous packed col
umns between two perforated metal 
sheets. 

<n> "Rack dryer" means any equip
ment used to reduce the moisture con
tent of grain in which the grain flows 
from the top to the bottom in a cas
cading flow around rows of baffles 
<racks>. 

<o> "Unloading leg" means a device 
which includes a bucket-t!'Pe elevator 
which is used to remove grain from a 
barge or ship. 

<3> Any truck loading station which 
exhibits greater than 10 percent opac-
ity. . 

<4> Any barge or ship loading station 
which exhibits greater than 20 percent 
opacity. 

<d> The owner or operator of any 
barge or ship unloading station shall 
operate as follows: 

< 1 > The unloading leg shall be en
closed from the top <including the re
~elving hopper> to the center line of 
the bottom, pulley and ventilation to a . 
control device shall be maintained on 
both sides of the leg and the grain r~ 
ceivlng hopper. 

<2> The total rate of air ventilated 
shall be at least 32.l actual cubic 
meters per cubic meter of grain han· 
dling capacity <ca. 40 ft3/bu>. 

<3> Rather than meet the require
ments of subparagraphs U> and <2>, of 
this paragraph the owner or operator 
may use other methods of emission 
control if It Is demonstrated to the Ad· 

. minlstrator's satisfaction that they 
would reduce emissions of particulate 
matter to the same level or less. 

§ 60.302 Standard for particulate matter. § 60.303 Teat methods .and procedures. 
<a> On and after the 60th day of <a> Reference methods. in appendix . 

achieving the maximum production A of this part, except as provided 
rate at which the affected facility will under§ 60.8<b>. shall be used to deter
be operated, but no later than 180 mine compliance with the standards 
days after initial startup, no owner or prescribed under § 60.302 as follows: 
operator subject to the provisions of < 1) Method 5 or method 17 for con
this subpart shall cause to be dis- centratlon of particulate matter and 
charged into the atmosphere any associated moisture content; 
gases which exhibit greater than O <2> Method 1 for sample and velocity 
percent opacity from any: traverses; 

(1) Column dryer with column plate <3> Method 2 for velocity and volu-
perforatlon exceeding 2.4 mm diame- . metric now rate; · 
ter <ca. 0.094 inch>. <4> Method 3 for gas analysis; and 

<2> Rack dryer in which exhaust <5> Method 9 for visible emissions. 
gases pass through a screen filter <b> For method 5; the sampling 
coarser than 50 mesh. probe and filter holder shall be operat-

<b> On and after the date on which eel without heaters. The sampling time 
the performance test required to be for each run, using method 5 or 
conducted by §60.8 is completed, no method 17, ''shall be at least 60 min· 
owner or operator subject to the provi- utes. The minimum sample volume 
sfons of this subpart shall cause to be · shall be 1. 7 dscm <ca. 60 dscf>. 
discharged into the atmosphere from <Sec. 114, Clean Air Act, as amended <42 
any affected faclllty except a grain u.s.c. 7414>.> 
dryer any process emission which: 

U> Contains particulate matter in 
excess of 0.023 g/dscm <ca. 0.01 gr/ 
dscf). 

<2> Exhibits greater than O percent 
opacity. 

<c> On and after the 60th day of 
achieving the maximum production 
rate at which the affected facility will 
be operated, but no later than 180 
days after initial startup, no owner or 
operator subject to the provisions of 
this subpart shall cause to be dis· 
charged into the atmosphere any fugi
tive emission from: 

U > Any individual truck unloading 
station, rallcar unloading station, or 
rallcar loading station, which exhibits 
greater than 5 percent opacity. 

<2> Any grain handling operation 
which exhibits greater than O percent 
opacity. 
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§ 60.304 Modifications. 
<a> The factor 6.5 shall be used in 

place of "annual asset guidelines 
repair allowance percentage," to deter
mine whether a capital expenditure as 
defined by § 60.2<bb) has been made to 
an existing facility. 

<b> The following. physical changes 
or changes in the method of operation 
shall not by themselves be considered 
a modification of any existing facility: 

U> The addition of gravity loadout 
spouts to existing grain storage or 
grain transfer bins. 

<2> The Installation of automatic 
grain weighing scales. 

<3> Replacement of motor and drive 
units driving existing grain handling 
equipment. 

<4>. The Installation of permanent· 
storage capacity with no· increase in 
hourly grain handling capacity. 

36 FR 24876, 12/23/71 (1) 

as amended 
43 .FR 34340, 8/3/78 (90) 



Subpart GO-Standards of 
Performance for StaUonary Gu 
Turbines 101 

f 80.330 Appllcabmty and designation of 
affected tacUlty. 

The provisions or this subpart are 
applicable to the following affected 
facilities: all stationary gas turbines 
~th a heat input at peak load equal to 
or greater than 10.7 gigajoules per hour, 
based on the lower heating value or the 
fuel fired. 

t 80.331 Definitions. 
As used in this subpart. all terms not 

defined herein shall have the meaning 
given them in the Act and in subpart A 
or this part. 

(a) "Stationary gas turbine" means 
any simple cycle gas turbine, 
regenerative cycle gas turbine or any 
gas turbine portion or a combined cycle 
at_J'am/electric generating system that is 
not selC propelled. It may. however, be 
mounted on a vehicle for portability. 

(b) "Simple cycle gas tu.rbine" means 
any stationary gas turbine which does 
not recover heat Crom the gas turbine 
exhaust gases to preheat the inlet 
combustion ai.r to the gas turbine, or 
which does not recover heat Crom the 
gas turbine exhaust gases to heat water 
or generate steam. 

(c) "Regenerative cycle gas turbine" 
means any stationary gas turbine whtch 
recoven heat Crom the gas turbine 
exhaust gases to preheat the inlet 
combustion air to the gas turbine. 

(d) "Combined cycle gaa mrbine" 
means any stationary gas turbine which 
recovers heat from the gas turbine 
exhaust gases to heat water or generate 
steam. 

(e) "Emergency gas turbine" means 
any stationary gas turbine which 
operates as a mechanical or electrical 
power source only when the primary 
powenource for a facility.has been 
rendered inoperable by an emergency 
situation. _ 

(f) "Ice fog" means an atmospheric 
suspension of highly reflective ice 
crystals. 

(g) "ISO standard day conditions" 
means 288 degrees Kelvin, 60 percent 
relative humidity and 101.3 kilopascals 
pressure. 

(h) "Efficiency" means the gas turbine 
manufacturer's rated heat rate at peak 
load in terms of heat input per unit of 
power output based on the lower 
heating value of the fuel 

(i) "Peak load" means 100 percent or 
the manufacturer's design capacity of 
the gas turbine at ISO standard day 
conditions. 

Ul "Base load" means the load level at 
which a gas turbine is normally 
operated. 

(It) "Fire-fighting turbine" means any 
stationary gas turbine that ia used solely 
to pump water for extinguishing fires. 

O) "Turbines employed in oil/gas 
production or oil/gas transportation" 
means any stationary gas turbine used 
to provide power to extract crude oil/ 
natural gas from the earth or to move 
crude oil/natural gas, or products 
refmed from these substances through 
pipelines. 

(m) A "Metropolitan Statistical Area" 
or "MSA" as defined by the Depa.rtment 
of Commerce. 

(n) "Offshore platform gas turbines" 
means any stationary gas turbine 
located on a platform in an ocean. 

(o) "Garrison facility" means any 
permanent military installation. 

(p) "Gas turbine model" means a 
group of gas turbines having the same 
nominal air flow, combuster inlet 
pressure, combuster inlet temperature, 
firing temperature, turbine inlet 
temperature and turbine inlet pressure. 

f 80.332 Standard for nitrogen oxides. 
(a) On and after the date on which the 

performance test required by f 60.8 is 
completed, every owner or operator 
subject to the provisions of this subpart. 
as specified in paragraphs (b), fc), and 
(d) of this section, shall comply with one 
of the following, except as provided in 
paragraphs (e), (f), (g), (h), and (i) of this 
section. 

(1) No owner or operator subject to 
the provision& or this subpart shall 
cause to be discharged into the 
atmosphere from any stationary gas 
turbine, any aaaes which contain 
nitrogen oxides in f!'tcesa of: 

STD= 0.0075 {l
4y4

) + F 

where: 
32 

STD= allowable Nels emissions (percent by 
vollllll!! at 15 percent oxygen and 011 a 
·dry basis). 

Y =manufacturer"s rated beat rate at 
manufacturer's rated load (kilojoules per 

· watt hour) or, actual measured heat rate 
based on lower heating value of fuel as 
measured at actual peak load for the 
facility. The velue of Y shall not exceed 
14.4 kilojoules per watt hour. 

F=NO. emission allowance for fuel-bound 
llitrogen as defined in part (3) of this 
paragraph. 

· (2) No owner or operator subject to the 
provisions of this subpart shall cause to be 
discharged into the atmosphere from any 
stationary gas turbine, any gases which 
contaih nitrogen oxides in excess of: 

STD : 0.0150 {~) + F 
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where: 
STD=allowable NO, emissions (percent by 

YOiume at 15 percent oxygen and on a 
dry basis). 

Y=manufactmer's rated heat rate al . 
manufacturer'• rated peak load 
(kilojoules per watt hour). or actual 
measured heat rate baaed on lower 
heating value of fuel as measured at 
actual peak load for the facility. The 
value of Y shall not exceed 14.4 
kilojoules per watt hour. 

F=NO, emission allowance for fuel-bound 
nitrogen es defined in part (3) ef this 
paragniph. 

(3) F shall be defined according to the 
nitrogen content of the fuel as follows: 

Fuel-Bound ltttJ"O¥"" F 
(percent by weight) !!!Q,.__ee_r_<oent by volume) 

• ~ 0.015 0 

0.015 < N .! 0.1 0.04(N) 

0.'1 • N ~ 0.25 0.004· + 0.0061(~0.1) 

It > 0.25 0.005 

where: 
N =the nitrogen coment of the fuel (percent 

by weight). 
or: 

Manufacturers may ~velop custom 
fuel-bound nitroRert allowances for each 
gaa turbine model they manufacture. 
These. fuel-bound nitrogen allowances 
shall be substantiated with data and 
must be approved for use by the 
Administrator before the initial 
performance test required by § 60.8. 
Notices of approval of custom fuel
bound nitrogen allowances will be 
published in the Fed:aral Register. 

(b} Stationary gas turbines with a heat 
input at peak loed greater than 107.2 
gigajoules per hour (100 million Btu/ 
hour) based on the lower heating value 
of the fuel fued except as provided in 
§ 60.332(d} shall comply with the 
provisions of § 60.332(a)(1). 

(c) Stationary gas turbines with a heat 
input at peak load equal to or greater 
than 10.7 gigajoules per hour (10 million 
Btu/hour) but less than or equal to 107.2 
gigajoules per hour (100 million Btu/ 
hour} based on the lower heating value 
of the fuel fired. shall comply with the 
provisions of§ 60.332{a){2). 

(d) Stationary gas turbines employed 
in oil/gas production or oil/gas 

·transportation and not located in 
Metropolitan Statistical Areas; and 
offshore platform turbines shall comply 
with the provisions of§ 60.332(a)(2). 

(e) Stationary gas turbines with a heat 
input at peak load equal to or greater 
than 10.7 gigajoules per hour (10 million 
Btu/hour} but less than or equal to 107.2 
gigajoules per hour (100 million Btu/ 
hour) based on t1ie lower heating value 
of the fire! fired and that have 



commenced construction prior to 
October 3, 1982 are exempt from 
paragraph (a) of this section. 

{£) Stationary gas turbines using water 
or steam injection for control of N01 

emissions are exempt from paragraph 
(a) when ice fog is deemed a traffic 
hazard by the owner or operator of the 
gas turbine. 

(g) Emergency gas turbines, military 
gas turbines for use in other than a 
garrison facility, military gas turbines 
installed for use as military !raining 
facilities. and fire fighting gas turbines 
are exempt from paragraph (a) of this 
section. 

(h) Stationary gas turbines engaged by 
manufacturers in research and 
development of equipment for both gas 
turbine emission control techniques and 
gas turbine efficiency improvements are 
exempt from paragraph (a) on a case-by
ease basis as determined by the 
Administrator. 

(i) Exemptions from the requirements 
of paragraph (a) ofthis section will be 
granted an a case-by-case basis as 
determined by the Administrator in 
specific geographical areas where 
mandatory water restrictions are 
required by governmental agencies 
because of drought conditions. These 
exemptions will be allowed only while' 
the mandatory water restrictions are in. 
effect. 

f 60.333 Standard for sulfur dioxide. 
On and after the date on which the. 

performance test required to be . 
conducted by I 60.8' is completed, every 
owner or operator subject to the 
provision of this subpart shall comply 
with one or the other of the following 
conditions: · 

(a) No owner or operator subject to 
the provisions of this subpart shall 
cause to be discharged into the 
atmosphere from any stationary gas 
turbine any gases which contain sulfur 
dioxide in excess of 0.015 percent by 
volume at 15 percent oxygen and on a 
dry basis. 

(b) No owner or operator subject to 
the provisions of this subpart shall bum 
in any stationary gas turbine any fuel 
which contains sulfur in excess of 0.8 
percent by weight. 

§ 60.334 Monitoring of operations. 
(a) The owner or operator of any 

stationary gas turbine subject to the 
provisions of this subpart and using 
water injection to control N01 emissions 
shall install and aper.ate a continuous 
monitoring system to monitor and record 
the fuel consumption and the ratio of 
water to fuel being fired in the turbine. 
This system shall be accurate to within 
±5.0 percent and shall be approved by 
the Administrator. · 

(b) The owner or operator of any 
.stationary gas turbine subject to the 
provisions of this subpart shall monitor 
sulfur content and nitrogen content of 
the fuel being fired in the turbine. The 
frequency of determination of these 
values shall be as follows: 

(i) If the turbine is supplied its fuel 
from a bulk storage tank, the values 
shall be determined on each occasion 
that fuel is transferred to the storage 
tank from any other source. 

(2) If the turbine is supplied its fuel 
without intermediate bulk storage the 
values shall be determined and recorded 
daily. Owners, operators or fuel vendoro 
may develop custom schedules for 
determination of the values based on the 
design and operation of the affected 
facility and the characteristics of the 
fuel supply. These custom schedules 

·shall be substantiated with data and 
must be approved by the Administrator 
before they can be used to comply with 
paragraph (b) of this section. 

(c) For the purpose of reports required 
under§ 60.7(c), periods of excess 
emissions that shall be reported are 
defined as follows: 

(1) Nitrogen oxides. Any one-hour 
period during which the average water· 
to-fuel ratio, Bil measlired by the 
continuous monitoring eyetem, falls · . 
below the water-to-fuel ratio determined 
to demonstrate·compliance with § 60.332 
by the performance test required in 
I 60.8 or any period during which the 
fuel-bound nitrogen of the fuel is greater 
than the maximum nitrogen content · 
allowed by the fuel-bound nitrogen 
allowance uaed during the performance 
test required in § 60.8. Each report shall 
include the average water-to-fuel ratio, 

NO x = (NO ) 
xobs 

where: 
NO.=emlssions of NO, at 15 percent oxygen 

and ISO standard ambient conditions. 
NO.ot>o=measured NO, emissions at 15 

percent oxygen, ppmv. 
Pn1=reference combuster inlet absolute 

pressure at 101.3 kilopascals ambient 
pressure. 

P..,.=measured combustor inlet absolute 
pressure at test ambient pressure. 

H...:.=specific humidity of ambient air at test. 
e=transcendental constant (Z.718). 
TAMB=temperature of ambient air at test 

The adjusted NO. emission level shall 
be used to determine compliance with 
f 60.332. ' 

(ii) Manufacturers ·may develop 
custom ambient condition correction 
factors for each gas turbine model they 
manufacture in terms of combustor inlet 
pressure, ambient air pressure, ambient 
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average fuel consumption, ambient 
iconditions, gas turbine load, and 
nitrogen content of the fuel during t!ie 
period of excess emissions, and the . 
graphs or figures developed under 
6 60.335[a). 

(2) Sulfur dioxide. Any daily perio<J 
during which the sulfur content of the. 
fuel being fired in the gas turbine 
exceeds 0.8 percent. 

(3) Ice fog. Each period during which 
an exemption provided in § 60.332[g) is 
in effect shall be reported in writing to 
the Administrator quarterly. For each 
period the ambient conditions existing 
during the period, the date and time the 
air pollution control system was 
deactivated, and the date and time the 
sir pollution control system was 
reactivated shall be reported. NI . 
quarterly reports shall be postmarked by 
the 30th day following the end· of each· 
cale!ldar quarter. 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 1857c-9]). . . . . 

g I0.335 Test methods and procedures. 
(a) The reference methods in 

Appendix A to this part, except as 
provided in§ 60.B(b), shall be used to 
determine compliance with the 
standards prescribed in § 60.332 as 
follows: 

(1) Reference Method 20 for the 
concentration of nitrogen oxides and 
oxygen. For affected facilities under this 
subpart, the span value shall be 300 · 
parts per million of nitrogen oxides. 

(i) The nitrogen oxides emission level 
measured by Reference Method 20 shall 
be adjusted to ISO standard day 
conditions by the following ambient 
condition correction factor: 

T 
( AMB -) 1.53 
288°K 

air humidity and ambieri~ir 
temperature to adjust then gen 
oxides emissio~ level measur by the 
performance test as provided for in 
S 60.8 to ISO standard day conditions. 
These ambient condition correction 
factors shall be substantiated with data 
.and ~~st be approved for use by. the 
Administrator before the initial 
performance test required by § 60.8. 
Notices of approval of custom ambient 
condition correction factors will be 
published in the Federal Register. 

(iii) The water-to-fuel ratio necessary 
to comply with § 60.332 will be 

. determined during the initial 
performance test by measuring NOa 
emission using Reference Method zo and 



the water-to-fuel ratio necessary to 
comply with f 60.332 at 30, 50, 75, and 
100 percent of peak load or at four 
points in the normal operating range of 
the gas turbine, including the minimum 
point in the range and peak load. All 
loads shall be corrected to ISO · 
conditions using the appropriate 
equations supplied by the .manufacturer. 

(2) The analytical methods and 
procedures employed to determine the 
nitrogen content of the fuel being fired 
shall be approved by the Administrator 
and shall be accurate to within ±5 
percent. 

(b) The method for determining 
compliance with I 60.333, except as 
provided In f 60.8(b), shall be as 
follows: 

(1) Reference Method 20 for the 
concentration of sulfur dioxide and 
oxygen or 

(2) ASTM 02880-71 for the sulfur 
content of liquid fuels and ASTM 
01072-70 for the sulfur content of 
gaseous fuels. These methods shall also 
be used to comply with f 60.334(b). 

(c) Analysis for the purpose of 
determining the sulfur content and the 
nitrogen content of the fuel as required 
by§ 60.334(b), this subpart, mey"be 
performed by the owner/operator, a 
eervice contractor retained by the 
owner/operator, the fuel vendor. or a"ny 
other qualified agency provided that the 
analytical methods employed by these 
agencies comply with the applicable 
paragraphs of this section. 

(Sec. 114 of the Clean Air Act es emended (42 
u.s.c. 1857o-el)). -
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36 FR 24876, 12/23/71 (1) 
as amended 

44 FR 52792, 9/10/79 (101) 



Subpart HH-Standards of Perfor
mance for Lime Manufadurlng 
Plants 85 

§ 60.340 Applicability and designation of 
affected facility. 

<a> The provisions of this subpart 
are applicable to the following affect
ed facilities used in the manufacture· 
of lime: rotary lime kilns and lime hY
drators. 

<b> The provisions of this subpart 
are not applicable to facilities used in 
the manufacture of lime at kraft pulp 
mllls. 

<c> Any facility under paragraph <a> 
of this section that commences con
struction or modification after May 3, 
19'17, is subject to the requirements of 
this part. 

§ 60.341 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the same 
meaning given them in the Act and in 
subpart A of this part. 

<a> "Lime manufacturing plant" in
Cludes any plant which produces a 
lime product from limestone by calci
nation. Hydration of the lime product 
ls also considered to be part of the 
source. 

<b> "Lime product" means the prod
uct of the calclnation process includ
ing, but not limited to, calcltic lime, 
dolomitic lime, and dead-burned dolo
mite. 

<c> "Rotary lime kiln" means a unit 
with an inclined rotating drum which 
ls used to produce a lime product from 
limestone by calcination. 

<d> "Lime hydrator" means a unit 
used to produce hydrated lime prod
uct. 

§ 60.342 Standard for particulate matter. 

<a> On and after the date on which 
the performance test required to be 
conducted by § 60.8 ls completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere: 

<l > From any rotary lime kiln any 
gases which: 

(!) Contain particulate matter in 
excess of 0.15 kilogram per megagram 
of limestone feed C0.30 lb/ton>. 

<11> Exhibit 10 percent opacity or 
greater. 

<2> From any lime hydrator any 
gases which contain particulate matter 
in excess of 0.075 kilogram per mega
gram of lime feed C0.15 lb/ton>. 

§ 60.343 Monitoring of emissions and op. 
erations. 

<a> The owner or operator subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate 
a continuous monitoring system, 
except as provided in paragraph <bl of 
this section, to monitor and record the 
opacity of a representative portion of 
the gases discharged into the atmos
phere from any rotary lime kiln. The 
span of this system shall be set at 40 
percent opacity. 

Cb> The owner or operator of any 
rotary lime kiln using a wet scrub~ing 
emission control device subject to the 
provisions of this subpart shall not be 
required to monitor the opacity of the 
gases discharged as required In para
graph <a> of this section, but shall in
stall, calibrate, maintain, and operate 
the following continuous monitoring 
devices: 

(1 > A monitoring device for the con
tinuous measurement of the pressure 
loss of the gas stream through the 
scrubber. The monitoring device must 
be accurate within ±250 pascals <one 
inch of water). 

<2> A monitoring device for the con
tinuous measurement of the scrubbing 
liquid supply pressure to the control 
device. The monitoring device must be 
accurate within ±5 percent of design 
scrubbing liquid supply pressure. 

Cc> The owner or operator of any 
lime hydrator using a wet scrubbing 
emission control device subject to the 
provisions of this subpart shall install, 
calibrate, maintain, and operate the 
following continuous monitoring de
vices: 

<l > A monitoring device for. the con
tinuous measuring of the scrubbing 
liquid flow rate. The monitoring 
device must be accurate within ±5 per
cent of design scrubbing liquid flow 
rate. 

<2> A monitoring device for the con-
. tinuous measurement of the electric 

current, in amperes, used by the scrub
ber. The monitoring device must be ac
curate within ±10 percent over its 
normal operating range. 

Cd> For the purpose of conducting a 
performance test under § 60.8, the 
owner or operator of any lime manu
facturing plant subject to the provi
sions of this subpart shall install, cali
brate, maintain, and operate a device 
for measuring the mass rate of lime
stone feed to any affected rotary lime 
kiln and the mass rate of lime feed to 
any affected lime hydrator. The mea
suring device used must be accurate to 
within ±5 percent of the mass rate 
over Its operating range. 

·ce> For the purpose of reports re
quired under § 60. 7<c>. periods of 
excess emissions that shall be reported 
are defined as all six-minute periods 
during which the average opacity of 
the plume from any lime kiln subject 
to paragraph <a> of this subpart ls 10 
percent or greater. 

<Sec. 114 of the Clean Air Act, as amended 
(42 u.s.c. 7414).) 

§ 60.344 Test methods and procedures. 

<a> Reference methods in Appendix 
A of this part, except as provided 

III-54 

under §60.8<b>. shall be used to deter
mine compliance with § 60.322<a> as 
follows: 

Cl) Method 5 for the measurement 
of particulate matter, · 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric flow rate, 

<4> Method 3 for gas analysis, 
<5> Method 4 for stack gas moisture, 

and 
<6> Method 9 for visible emissions. 
<b> For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.85 std m•/h, dry basis (0.53 
dscf/mln>. except that shorter sam-' 
pling times, when necessitated by pro
cess variables or other factors, may be 
approved by the Administrator. 

<c> Because of the high moisture 
content <40 to 85 percent by volume> 
of the exhaust gases from hydrators, 
the Method 5 sample train may be 
modified t.o include a calibrated orlflce 
immediately following the sample 
nozzle when testing llme hydrators. In 
this configuration, the sampling rate 
necessary for maintaining lsokinetic 
conditions can be directly related to 
exhaust gas velocity without a correc
tion for moisture content. Extra care 
should be exercised when cleaning the 
sample train with the orifice in this 
position following the test runs . 

<Sec. 114 of the Clean Afr Act, as amended 
<42 u.s.c. 7414).) 

36 FR 24876, 12/23/71 (1) 
as amended 

43 FR 9452, 3/7/78 (85) 



. Thfl r•for•nce meth0<ls In this appendls ar• nf~m-d to 
in t 60.8 (Perlormanre T•ats) and '60.11 (Compliance 
With Standards and Afaintenanee ftequlrements) of 40 
<:FR Part 60, Buhpart A (General Provisions). Rpeellle 
118"8 of thP.SP ref(·renrA! methods are described In tbe 
standards ol performance contained In the 1ubpar'-, 
brginning with Sul>(l&rt D •• 

Within each standard of perfonnanrr, a ~Uon tttlel! 
"T•st M•thods anil Proo~dures" Is provided to (l) 
ident.ify the test m~thods appttcablo to the facllltp 
stthJnr.t to the respe•>tlve standard and (2) Identify anp 
SJ)e<'lal Instruct.ions or conditions to be (ollow•d when 
applying a mrthod r.o tho r.speetlve facility. Buch In
st.ructions (tor e1am1>le, establish sampling ralftl1 yoJ. 
umes, or lllmll"·'atnres) are to be used either In adoltlon 
to, or 888 substitute for procednres In a reference method. 
Similarly, for sources subject to emlllllon monltortnc 
requirements, •peclftc lru;truetlons pertalnlns to an7 11111 
of a refereneo methOd are prondt'lf 111 tM snb(lart « la 
Appendls 8. 

Jodn8'on of methods In this &pllf'ndll ls not lot .. nded 
• an endonement or d•nlal of their applicability to 
90Uf1l6ll that are not 111Ibject to standards of performanee. 
Tiie methods an potentially. appll<'8ble to oth•r 111>urc""; 

?th:rnon 1- ~AMPLE ASD VEJ..OCITY TR~\"tR~t:q FOR 
liTATIOXAR1' S<l1'RC:f:H 6Y 

Appendix A-Reference Methoru;e 

however, applleablllt1 should be conflnned by eanful 
:r~~~P;.~~:~.· e,·alualion or the conditions prcvaltnt 

Tbe approach followed in lhe formulation of the r .. r. 
er•nce methods lnvolvf'S SJlf'f"lfirallons !Qr e<1ulpmr.nt. 
prOCf'durPS, and performanrc. In eonc•J>l, a f'<'rformanre 
llJ)flClflcation approa<h would ""f"f•rahl• in all methods 

· because this allows the ~e.~tes fteilhllity to tho uRer. 
In prartlc~. howevPr, thl5 a)lprOllch I~ hn.rractkal In mfl!!t 
~ bceau"' porforn1ance sprrlOrnhflns ronMt be 
PStahli•hed. J\lost Of thfl lllrl hods d°'l"Tlhrd hrroin 
thrrr•forP, Involve •tl<'<'ine·e1111ipment s1ircrnration• and 
proePdnrrs. and only a [t•w methods in 1 1is ap1w11di1 rely 
on fJitl formancc critrri:i. 

Minor chAll~PS In th~ rdrrriwr methods should not 
nf'C('<;.:irlly ollrrt fl1r ,.aJidify ol lhP rr•ult• a11d II I• 
'""f1Rllf7.Pd fhat ahnnnth·o anfJ P<lulvn.lrnt mt\l.hod! 
•1tst. ::::P.Cliou fifJ.~ pro\·idt·s authority or th"' At1minislr• 
tor to 8J>"<"ily or np11rove (I) eq11imlc11t method•, (2) 
altnnaflt"P. mrthods, and (3) minor r.lrnners in the 
m•thodology of. the rc!errnro 111r1h0<I•. It >hould Ill' 
ti.arty undPr,tood that unle'" othnwi" idt11tifir<I all 
~ucb mr.thods and r.hangrs must Jmvr p>·ior approi-nJ of 
the Admlnl.Plralor. An ownn ~mploying i::urh m~thod!'Of 
dPl·ialions from 1hr ri:ifcrcnce m,.lhods without. ohlainlnrc 
prior Approl'nl d<wf' Sf) at thf? ri~k of !=Uh~"'llll'tll disBp-
11ro'!al and r.t•sting wilh a11pro'l"ed m•lhods. 

Within the referenre methods, el'Tlafn fllfcllic rqnlp
mPnt or procedures are reeognlLed 88 bfing IM"r•ptable 
or 110lentially IM"erptable and are •l"'•·illeally l<l<•ntillf'd 
In Ule mrthod8. The Items ld•ntlHP.d o.• at:c•ptahl• op. 
tlons may be u.!led withotJt approval but. m'll't be id•nti· 
fled In the te!!t l'etJ(lrt. The potentially approvolik o~ 
tlolUI are cited as "rubJect to the appro,..al or the 
AdmlnlRtralor" or 88 "or equtval•nt." ~uch pot•ntlolly 
approi;able techniques or alternatives may be nsrd at the 
dl8cretlon orthe owner without prior arproval. How•,..er, 
detailed dA.<cripttons for applying these potentlallr 
approvahle tttbnlques or alternatives are not provld•d 
In the rPf•rerire methods. AlllO, the pot•ntially approv
able options are not nooessarlly IM"<P.J>tahle In all applica
tlona. Th•refore, an owner elrctlnK I.fl UOfl such ~ 
tfllltlally approvable techniques or alternall..-o.• is rt· 
1ponElble for: (I) assuring that the ttthnlquos or 
altematl..-es are In faot appllcahlo and ar<1 11r0Jwrtr 
.. ecuted; 12) Including a written de.scrlptlon o the 
alternative method In the te.•t report (the wrilt"11 
method mul't be rlear and must bf rapahlfl of hAlng P"I'· 
formed Without additional lnstruc1 Ion, and the degree 
of detail should be similar to the detail contained In the 
relettoce methods); and (3) providing any rationale or 
1111pportlng data nooossary to sbow the valldltf or t.be 
alternative In the particular applicatJon. Failure to 
meet thei;e requirements can result In the .\<lmlnls
trat«'a dl1<&pproval or the altern&tlve. 
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Figure 1-1. Minimum number of traverse points for particulate traverse_s. 
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1. Pri11tipl! and .·\pplicabilitr 

t.1 Principle. To aid in thf' rrprr~l"11tati\"f' mra~ur•· 
ment of pollutant em.issions and/or total volum~l.ric Oow 
rate rmm a •tationary souree, a mea.."llrernrnt site wh•N 
the emuent st.re.am Is' flowing In a known dlrrctinn 11 
s"lected, and the rross-~ction ol the •tack ls divldod Into 
a numbft' or 8'1nal areas. A traven:r point is th•n locat•d 
111·it.hin te<lh of these equal ar"as. · 

1.2 Appllc&billty. This method i• applicahl• lo llow
lllf! gae stteanlll In du~tl, stacks, and fh1rs. Thr method 
cannot be nSl'd when: (1) flow Is cyclonic or swirling .(see 
Section 2.4), (2) a sf.a(-k is small•r than ahout 0.30 met•r 
(12' In.) lri alameler, or O.Oil m 1 (113 in.2) in rross-uc
tlonal ar"8, or (3) the measurement •ii• is l•i;s than two 
sta.tk or dnrt diametel'll downstroam or less thnn a ball 
diameter upstream from a flow disturhanc•. _ 

The requirements of this m•thod must be ronsldtred 
b<>foreconstmction ofa new faeillty from which emlssiona 
will be meastn'f!d; failure'to do so may r•qniro subsequent 

·alterations to the stack or deviation !rom the standard 
proef'dure. CMeis"lnvolvlng variants are subject to ap
proval by the · Admlnistmtor. P .8. F.n.-fMnnlPnfal 
Protedlon .4.geney. . · . . 

2. l'rotdtir~ 
2.t Se~tion of l\feasurrmrnt Sit•. !'ampling or 

veJocU.y meBl'W'ement la perfornird at a •it.e locatt-d at 
IPBlt etght irtaak or duet diameters downstream and two 
d!amwra npstream from any flow disturbance such u 
a bM\d, "Spansion, or eontradion in the st.eek. or lrom a 
vl.!ible flame. II n~, an altrrnative location may 
ti@ lelecl\l!d, at a position at least two st,Bck or duet elf. 
ametel'll dowlll!tream and a half dlamet"r upsl.ream from 
any flow dlstnrbanC<'. For a roetangular croaa 11eetlon, 
an equivalent diameter (D,) shall be calc11lal.(ld from the · 
following equation, to determine the llpPtrf'8m and 
<lr.\l·ostrram dlstanr.<>s: · · 

2LW 
D.=L+W' 

where Lm\ength and W=wldth. 
Z.2 Determining the Number of Traverse Points. 
Z.2.l Particulate . Traversas. When the eight· anti 

two-diameter criterion can be met;tbe minimum nuinbet 
of traverse points shall be: (1) twelve, for circular or 
rectangular stacks with diameters (or equivalent di· · 
ameters) greater than 0.61 meter (24 In.); (2) eight, for . 
circular stacks with dlametel'!I between 0.30 and 0.61 · 
meter (12-2-l In.); (3) nine, for rectangular stacks with 
equivalent diameters between 0.30 and 0.61 meter (1)-2' 
In.). 

When the eight· and two-diameter criterion cannot be 
met, the mini mum number or traverse paints Is deter· 
mined from Figure 1-1. Before referring to the figure, 
however, detennine the distances lrom the chosen meas
urement site to the nearest upstream and downstream 
disturbances, and di vlde each distance by the sta.tlt 
diameter or equivalent diameter, to de.termlne the 
distance in terms of the number of duct dlametel'!I. Then, 
determine from Figure 1-1 the minimum number or 
traverse points that correspands: (1) to the number ol 
duct dlametel'!I upstream; and (2) to the number of 
diameters downstream. Select the higher of the two 
minimum numbers or traverse paints, or a greater value, 
ao that for circular stacks the number .Is a multiple of•. 
and for rectangular stacks, the number ls one bf those 
shown In Table 1-1. · 

T .mu: 1-1. Cro1Ntctlonal 1~vo11t fur rcrta11q11lar atacb 

M11-
"°"inlier of 

trcsrtr .. pc.i11l1: 87 
tnz 

·1a11-
oul . 

2.2.2 Velocity (Non-Particulate) Traverses. Whan 
veloclty or volwnetric flow rate is to be determined (but =. lculate matter) the same procedure 88 that for 

culate traverses (Section 2.2.1) Is followed, ezcept 
lBt Figure 1-2 may be used Instead of Figure 1-1. 
2.3 Cross-Bectlonal Layout and Location of Traverse 

Points. · 
2.3.1 Circular Stacks. Locate the travel'!le paints on 

\wo perpendicular diametersaccordlng to Table 1-2 and 
the e1ample shown In Figure 1-3. Any equation (for 
e1Bmples, see Citations 2 and 3 In the Bibliography) that 
r~v:J.~~ ~Te vf!~"lllf those in Table 1-2 may be usec1 
. ·For particulate traverses, one or the dlametel'!I must be 
In a plane containing the.r,reatest expected concentration 

=~t~~~b:·~n~~f.:l~':e~ii~~~~~~~:c~tti:3 
as the distance from the disturbance increases; therefore, 
ether diameter l0c&llons may be used, Bllbject to approvai 
of the Adminidtrator. · 
. In addition, for stacks having diameters greater than 
0.61 m (24 In.) no traverse points shall be l0c&t.ed within 
2.S eentimetel'!I (1.00 In.) or the stack walls; and for sta.tk 
diameters equal to or less than 0.61 m (2• in.) no 1.raverae 
J)Olnts shall be l0c&ted within 1.3 cm (0.50 tn.l of the sta.tk 
walls. To meet these criteria, observe the proceduni11 
&lven below. . . " 

9 ••••.•• ---··············-······-···-········· 
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2.3.1.1 Stacks With Diameters Greater Than 0.61 m 
(24 In.). When any of the 1.raverse paints 88 l0c&ted In 
Section 2.3.1 lall within 2.5cm (1.00ln.) of the stack walls, 
rel0c&te them away from the sta.tk walls to: (1) a distance 
Of 2.5 cm (1.00 in.); or (2) a distariee equal to the nozzle 
Inside diameter, whlchevar Is larger. These relocated 
trave.rse .paints (on each end of a diameter) shall be the 
"adjusted" 1.ravel'!le paints. 

Whenever two aucresslve 1.raverse points are oomblned 
to ronn a single adjusted 1.ravel'!le point, treat t.be ad· 

. justed paint BB two separate 1.ravel'!le points both In the 
· 114Jnpling (or vfllocity measurement) procedure, and In 

recording the data. · 
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Figure 1-3. Example showing circular stack cross section divided inlo 
12 equal •rear. with location of traverse Points indicat~ 

• 
I 

Table 1-2. LOCATION OF TRAVERSE POINT_S IN CIRCULAR STACKS 
(Percent of stack diameter from inside wall to traverse point) 

Traverse 
Point 

number !lumber Of traverse pafnts on I diameter on a . 
diameter · 2 . 4 6 8 10 12 14 16 18 20 22 24 

1 14.6 6.-7 4.4 3.2 2.6 2.1 1.8 1.6 1.4 1.3 1.1 1.1 
z 85.4 25.0 14.6 10.5 8.2 6.7· 5.7 4,9 4.4 3.9 3.5 3.2 
3 75.0 29.6 19.4 14.6 11.8 9.9 s.s 7.5 06.7 6.0 . 5.5 

41 "93.3 70.4 32.3 22.6 17.7 14.6 12.S 10.~ . 9.7 8.7 1.9 
s' 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.5 

' 95.6 80.6 65.8 35~6 26.9 22.0 18.8 16.5 14.6 13.2 
7 89.S 77.4 64.4 36.6 28;:l 23.6 20.4 18.0 16.l 
8 96.8 85.4 75.0 63.4 37.5 29.6 25.0 21.8 19.4 
9 91.8 82.3 73.1 62.S ·38.2 30.6 26~2 23.0 

10 97.4 88.2 79 •. 9 71.7 61.8 38.8· 31.5 27.Z 
11 93.3 85.4 78.0 70.4 61.2 39.3 32.3 

121 97,9 90.1 83.l 76.4 69.4 6Q_.7 .39.8 
13 94.3 87.5 81.2 75.0 68.5 60.2 
14 98.2 91.5 85.4" 79.6. 73,8 67.7 
15 95·.1 •89.1 83.5 78.2 12'.8 
16 98.4· 92.5 87.1 82.0 77.0 
n 95.6 90.3 85.4 80.6 
18 98.6 -93.3 88.4 83.9 
19 96.1 91,3 86.8 
20: 98.7 94.0 89.5 
21 96.~. 92.1 
22 98.9 94.5 
23 96.8 
24 .. 98.9 .. 

2.3.1.2 Stacb With Diameters Equal to or Less Than 
0.61 m (24 in.). Follow the procedure In Section 2.3.1.1, 
notlog only that any "ad.lusted" polnta should be 
relocated away from the stack walls to: (1.1 a distance of 
1.3 cm (OBI In.I; or (21 a distance equal to the noule 
Inside diameter, whichever b larger. 

and then locate 11 traverae point at the centroid of each 
equal area aecCirdlng to the esample In Figure 1-4. · 

2.3.2 Rectangular Stacb. Determine the number 
of traverse points BS esplalned In Bectlom 2.1 and 2.2 of 
tbla metbod. From Table 1-1, determine the grid con
figuration. Divide tbe stack cross.ction Into u many 
equal rectansular elemaDtal areaa u traverae polnta, 

If the tester desires to use more than the 
minimum number of traverse points. 
expand the: "minimum number of traverse -
points" matrix <see Table 1-1> by adding the 
extra traverse points along one or the other 
or both legs of the matrix; the final matrix ·. 
need not be balanced. For example. if a 4x3 

"minimum number of points" matrix w;ore 
expanded to 36 points, . the final matrix 
could be 9x4 or 12x3, and would not neces
sarily have to be 6x6. After constructing the 
final matrix, divide the stack cross-section 
Into as many equal rectangular, elemental 
areas· as traverse points, and locate a tr&· 
verse folnt at the centroid of each equal 
area.8 

The sliuatioo ot US v- POlnta belns too doee to the 
lta(,Jt walb la "°' esp«Ced to ube with ~ilar 
staeb. U tbls problem 9hould ever utoe, the Adnilnls
trator must be contacted tor resolution of the rna&ter. 

U Verification of Abeence of C:rclonlc ..,,,.._ In most 
stationary tomces, tbe. ~ ol atacll: 1811 flaw· Is 
-ntlAlly panUel. to the· at9d: wallL H-.ver; 
eyclonle flow·ma,. e:dst O):after sucb de•icm UC!,.,lonel 
and lnerUal demlsten .,llow1ns venturi acrubben,. or 
Cl> In .wJm •W. ~ lilleta or other duct con
tsan&t-. wtddl tm4 to Induce nrirUng; In th
tnstancm,. the preaence or abaence of CJClonlc flow a& 
the aampung ~Ion must be detennlned. The folll1wlnc 
teclmlquee are llCOeptable tor tbls determination. 

o I o I o ., o 
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Figure 1 ·4. Example showing rectangular stack crost 
section divided in.to 12 equal areas, with a travene 
point at centroid of each area. 

Level and uro tbe manometer. Connect a T7oe 8 
pltot tube to the manometer. Position the Type t'1 pl~ 
tube at each traverse point In succession, so that the 
planes of the lace openings ol tbe pl tot tube are pe~lo
ular to the stack cross-secUonal plane: when the B 
pltot tube Is In this position, It Is at "O" reference." ote 
tbe differential pressure (6p) reading at each traverse 
point. U a null (zero) pltot reading la obtained at f1' 
reference at a given traverae point, an acceptable flow 
condition eslsia at that point. Uthe pltoi re&dlng Is not 
r.ero at fl' reference, rotate the pltol ttibe (up to ~ yaw 
angle), until allllllreadlng ls obtained. Carefully de term.I no 
&nil reoord the value of the rotation angle (") to the 
nearest degree. After the null technlaQe has been applied 
at each traverse point, calcula~ th• a.,.er1111e of the abs<>
lute values of a; osslgn a values of O" to those poln&a for 
whlcb no rotation was required. aod Include these In the 
overall average. Uthe average"value of a la greater than 
10" 

1 
the overall flow condition In the stack la nnacceptable 

ana alternative metbodology,;tb ect to the approval ot 
the Administrator, mnst be to perform a.ecurate 
sample and velocity tia verses. 

a. Diblloqrap/lr 
1. Determining Dust Concentration In 11 OBS Stream. 

ASME. Performance Test Code No. '1fl. New York. 
1957. 
IL 2. Devorkln, IIoward, et al. Air Pollution Botlt'C8 
Testing Manna!. Air Pollution Control District. Los 
Angeles, CA. November 1963 

3. Methods for Determlnstlon of Velocity, Volume, 
Dust and Mist Content of 0886.1. Western Precipitation 
Dl'>'Won or 1oy Malwfactmlnc Co. Los Angeles, CA. 
Bnlletln WP-30. 1968. • 

t. Standard Method tor Sampling Stacks tor Particulate 
Matter. In: 1971 Book of ASTM Standards Part 23. 
ABT M Designation D-2928-71. Philadelphia, Pa. 1971. 

6. llanso'!, B. A., et al. Particulate Sampling Strategies 
for Large rower Plants Including Nonuniform Flow. 
USEP.~2RO, ESRL, Research Triangle Park, N.C. 
BPA-<>Wl;,o-76-liO. lune 1976. 

8. Entropy Envtronmentallsts, Inc. Determination of 
the Optimum Number of Sampling Points: An Analysis 
of ~lethod 1 Criteria. Environmental Protection Agency . 
Re....an:b Trlan&le Park, N.C. EPA Contract No. 68-01-
31 i2, Task 7. . 



METROD 2-DEn:.aM.INATION ov STACK OAS VELOCITT69 AND VOLU>IETBJC FLOW RAT& (TYPll s PtTOY TuaE) 

1. Prlnclpl• and ApplicabUU11 

1.1 Prl11clp.le. The average gas velocity in a stook ls 
detennlned from the gas density and Crom measurement 
of the averugo velocity head with a Type S (Stausscheibe 
or reverse type) pitot tube. 

1.2 Applicability. This method ls applicable ror 
measurement or the average velocity of a gas strealll and 
!or,quantilying gas !low. 

This procedure Is not applicable at measurement sites 
which fail to meet the criteria or Method 1, Section 2.1. 

1.90 · 2.54 cm• 
(0. 75 · 1.0 ·in.) 

Also, the method cannot be used ror direct measurement 
In cyclonic or swlt\lng gas streal'.lls; Section 2.• ol l\lethod 
1 shows how to determine cyclonic or swirling flow con
ditions. When unacceptable conditions exist, alternative 
procedures, subject to the approval or the A<lmlnistrator, 
U.S. Environmental Protection Agency must be em· 
ployed to make accurate How rate determinations· 
examples or such alternative procedures are: (1) to Inst ail 
straightening vanes; (2) to calculate the total volumetrio 
flow rate stoichlometrlcally, or (3) to move to another 
measurement site at which the Jlow Is acceptable. 

2. A pporatu.t 

Specillcatlons ror the apparattts are given below. Any 
other apparatus that has been demonstrated (subject to 
approval of the Administrator) to be capable of meettns 
the specifications will be considered acceptable. 

TEMPERATURE SENSOR 

TYPES PITOT TUBE 

MANOMETER 

$UGG~TED (l~TERFERENCE FREE) 
PITOT TUBE· THERMOCOUPLE SPACING 

2.1 Type 8 Pitot Tube. The Type 8 pltot tube 
IP'ignre ~1) shall be made of metal tubing (e.g., atain
fesa steel). It la recommended that the external tubing 
diameter (dimension D,, Figure 2-2b) be between G.48 
and 0.95 centimeters (Jie and ~ inch). There shall be 

.1111 equal distance Crom the base of each leg of the pltot 
tube to Its face.opening plane (dimensions P ~ and Pa, 
Figure 2-2b); it la recommended that this distance be 
between 1.06 and 1.60 Umea the external tubing diameter. 
The face openings of the pitot tube shall, preferably be 
aligned as shown In Figure 2-2; however, 8light mlsatlgn
menta of the openings are permlasible (see Figure ~3). 

The Type B pltot tube shall have a ll:nown ooefllclent, 
determined aa outlined In Seetion t . .An Identification 
nnmber BhalJ be assigned to the plt.ot tube; Uris number 
llhall be permanently marlred or engraved on the body 
ef lhe tube. 

LEAK·FREE 
CONNECTIONS 

fi·gure 2· 1. Type S pitot tube manometer assembly. 
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LONGITUDINAL 
TUBE AXIS 

I 

TRANSVERSE 1' I 
TUBE AXIS 

.l.I Ax 8 I·-· 
FACE I 
OPENING~ 
PLANES • • 

(a) 

A-SIDE PLANE 

............ __ _ 
~------~---......... ·-· .. 1 ;: :_ 

--~~; 

B·SIDE PLANE 

(b) 

~-A-OR---B-E:-:::> 

(c) 

NOTE: 

' 1.05 Dt ~ P ~ 1.50 Dt 

l PA= Pa 

·-· 

Figure 2-2. Properly constructed ,Type S pi.tot t.ube, shown 
in: (a) end view; face opening planes perpendicular to trans· 
verse axis; (b) top view; face opening planes parallel to Ion· 
gitudinal axis; (c) side view; both legs of equal length and 
centerlines coincident, when viewed from both sides. Base- · 
li.ne coefficient values of 0.84 may be assigned to pitot tubes 
constructed this way. · · ·· · · 
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TRANSVERSE· 
TUBE AXIS • - • 

Q.lli\!GITUDINAl 
I 

"il'UBIE Axis--
A 

• 

R 
j I 

• t (1) 

FLOW t 

8 

A 

• 
• 

I • 

• a.1 • \ a2 I . R ~. · .. 
' I \ I . 

·-100~·-· i r · 
(b} 

B . FLOW t , . 
• 

.----- A 

.;,-·'=;1(+J 
··---· ·-::y.z~•·> ........ ·-·-·-· .---· . . :J!!_e+ "~) 
·-- ·-· . 
(t) 

. ~z 
-~"T·-· E ).:..~~ 

. . 8 
(f) 

(1) 

Figure 2·3. Types of face-opening misalignment that C~ll result from field use or Im· 
prpper construction of Type S pitot tubes. These wiU not affect the baseline value . 
of.C°p(s) so long as a1 and a2<10°,131 and P2 '< s0 • z < 0.32 cm (1/8 In.) and w < 
O.oa·cm (1/32 in.) (citation 11 In Section 6). 
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A standard pll<>t tube may be os•d Inst.ad or a Tn>e 8, Pf\rature gauge need not be attached to the pll<>t ·tube: 
providPd that it m.,._ts the Spo<'Uiratlons or lkctlon5 2.7 this alt<>rnatfve ls subject to the approval of th• 
nnd •.2; note, howev•r, that the static and Impact Adminlst.ni.tor. · 
pressure holes or sl11ndnrd pi tot tubes are susceptible to 2.4 Prr~uro Proh• 11nd Gauge. A plezometer tube sn4 
pln~!!ing In pMticulnt<'-lnden gas streams. Therefore, morcury· or walor·flllrd U·tube manometer capable of 
wh1•nrvcr a standnrd pilot tub~ Is ust'<I to perform a mrasuring stnck pressure to within 2.5 mm (O.t la.) n1 
trav.•1'51', ndcqunte proor must he lurni,hrd that the Is usrd. 'l'ho static lap of a standard type pi tot tub~ or 
"'~·nings or thr pilot luhr hnve not 1>IU!!~P<l. up durln1 the one lrg or a Type S pltot tube with tho face Ol>f'llll\I 
lr:iwrso P•·riod; this rnn be done by r~kmp: a v_eloclty plnnrs posiLioncd parallel to the gll8 now may tilso be 
l1t•ad <Ap) rrndinl? al the linnt trnv€"f'Sf' l'11111t, c.•lf'amng out ust•d as tho prt"ssurc probe.87 -
tl1t• impart nnd slnlir holrs or ~he st~ndnril pilot tube by 2.5 Dnromctor. A mercury, aneroid, or other bnrom• 
"b;i,•k-Jmfl!in~" with prc:;gunted ~"· &l\d then Inking et.er capable or mrasurlng _atmospheric pressure to 
nnotlu•r a/> n•a<lin~. II the !lp rrndtn~s made hrforo and within 2.5 mm Hg (0.1 la. Ilg) may be used. Ia many 
:lflt•r tl1f• nir Jllln:?~ tUt•'thr ~amP. (±5 pt·n•t•n!·'· lhl' trliyf'rse CBBPS. the hnromt•Lric rcadJnlf may be obtained from a 
i• :ir,·rptohle. OLhrrw.ist'. rrlrct. the':""· Note thnt tf 4p nenrby nBtlonal weather service station, In which case 
nt the finnl tmvt•rse point i,~ u11s11t1ah!Y. !?w, nnothrr the station vnh1e (which Is the absolute barometrlo 
i~1int mny he sclt-eted. If hnck-\mrgn•~ nt r:egulnr prrssure) shnll be rri1ucstcd and an adJustmen\ for 
intervals is pnrt or the pr°"r<lure, t 1en c<>mparl\11ve 4p •lcvntlon dll?ercnres between the weather station and 
n•tltlin~s shall be tnken, ns above, for the Inst two back87 the snmpllng poll\t shtill be applied at a rate of minua 
pur~rs at whkh suitably high 4p readings are observed. 2.5. mm (0.1 in.) Hg per :JO.meter (100 Coot) elevation 

~:.! DilY.•rrntial l'rrs;ure tlnuge. An lncllned manom- lnercnse, or vice-versa for elevation decrease. 
ctcr or r1tui~ole11t device is 11Sed. Most sampling t

11
raiedns 2.6 01111 Density Determination Equipment. Method 

are r1111ipprd with a l~ln. Cwnter coln.m.n) Inc n - 3 equipment, If needed (see Section 3.6), to determine 
n•rtirnl manometer, h11V1ng 0.01-ln. RsO dtv!slons on the the stack gas dry molecular weight, and Refcrence 
().lo 1-in. inclined scale. and O.t-ln. HsO dlvISlons on the Method 4 or Method 5 equipment ror moisture content 
l· lo 1').in. vertical RCale. This t}'.Pe of ma!'ometcr (or determination; other methods may be used subJect to 
olhrr gauge.of equlvalent·se~tlv1ty) Is sahslaetory tor approval of the Administrator. 
the measurement of 4p valu_es as low 1!3 .1.3 mm (0.06 ln.) . 2.7 Calibration Pl tot Tube. When calibration of the 
H,O. Howey•~, 11 dll?erenhal· pressure gauge or golree:~ Type e pilot tube Is necessary (see Section 4) a standard 
sensitivity snau· be used (sub)ect to .the approval ...,. 1)1\M tube la uaed as a reference. The st.U.dard plto& 
Admlnistrnlor)_. if· ~n.y of the follOWing. h fo)tnd to be fubesball, prererably, haveaknow1u1oefficlent,obtaJaed 
true: (I) the l\ft~hmehc _average or till 4p rcadmgs at the either (1) directly Crom the National Bureau of Stand· 
tmverse points..ID ttae.stack ~Jess than 1.3 mm.(0.06.ln.) .. ards Route 'l70 Quince Orchard Road OalthersbUJll', 
II:O; (2) for traverses_ot.12 or more points, more than 10 • • • 
prreent or the lndlddual 4p readings are below 1..3 mm 
(0.05 in.) H,O; (3)"ror trannes of fower than 12 Jl'!lnts, 
more than one AP reading Is. below t.3 mm (0.06 ln.) H,O. 
Citation UI i11 Section 6 describes commercially available 
~~~~~~'~Ion. tor ~-~meas'."emen~ of low-range gas 

As an alternative to criteria '(t) through (3) above, the 
fnliow!ng ralculation i;naY _be pe_rrorme_d lo de!ermlne the 
necrss1ty or usiug·a·mor~ sens1t1ve dtflerenltal pressure 
gauge: 

n 
~..,1~p,+K .. 

T= i=1. -
J.1) ... ; I 

~ ..,r;rp; 
i=l 

whrre: 
4p;= Individual velocity head readiag at a Ltavene 

point, mm H 10 (in. H.O). • , 
n=Totalnumberortraversepolnts. ·• 
K=0.13 mm II10 whea,metric units are used and 

0.006 in H,O whed English units are used. 

u T ls greater than 1.05, the 'veloclt~ head ·data are 
unacceptable and a more sensitive differential pressure 
gauge mwt be used. 

Maryland, or (2) by ealihratlon against another standard 
plto& &ube with an NBS-traceable coeillclent. Alter
natively, a standard pilot tube designed according to 
the criteria glyea la 2.7.1 through 2.7.5 below and lllU&
trated in Figure 2-4 (see also C.:llatlons 7, 8, and 17 la 
Section 6) may be used. Pltot tuhcs designed according 
to these speclfocatlnns wlU have baseline coelficlents ol 
aoout 0.00±0.01.' . 

2.7.1 llemlspherlcal (shown In Flgure2-4), clllpsoldal, 
or conlcol tip. 

2.7.2 A riliulmum of six diameters slrnlgl1t run (bll.S<ld 
upon D, the external diameter oC the tuhe) between the 
tip and the static pressure boles. 

2.7.3 .A minimum of eight dlamet•rs stmi11ht run 
between the static pressure holes and the ccutcrline ol 
the extcrnnl tube, CoUowlng the 90 llrgrce bend. 

2.7.4 Static pressure holes of er1ual size (approximately 
0.1 D), e1tually spaced In a piewnwter ring co11ftguration. 

2.7.5 Ninety drgree bend, with curved or mitered 
Junction. 

2.8 Dlfferonllal Prosmre Gauge ror Type S Pltot 
Tube Calibration. An lncllned manom•te.r or equivalent 
Is used. If the slugle-veloclty calibration technlque la 
employed (see Section 4.1.2.3). the calibration differen
tial pressure gau1e shall be re!lddble to the nearest 0.13 
mm H20 (0.0011 ln. H,0). For multi velocity calibrations, 
the gauge shall be readable to the nearest 0.13 mm H10 
(0.005 In IhO) ror 6p values between t.3 and 25 mm HsO 
(0.06 and 1.0 In. HsO), and to the nearest l.J mm HsO 
(Q.06 In .. BtO) ~ Ap values above~ mm HsO (l.O In. 
B20). A special, more sensitive gauge will be required 
to read Ap values below 1.3 mm HsO [0.06 In. HsO) 
(see Citation 18 IA Section 6). 

CURVED DR 
.MITERED JUNCTION 

HEMISPHERICAL ' 
. TIP 

...., 
.C 

!· 
Cl -

NOTE.-U differential pressure gauges o~her than 
Inclined manometers are used (e.g., magnebelic gauges), 
thbir calibration mwt be checked after each test•scrtt'6. 
To check the calibration of a differential pressure gauge, 
compare 4p read.logs or the gauge with th~ of a gSllg~ 
oil manometer at a minimum of three pomls, approu
mately representing the range of Ap values in the stack. 
If, at each point, the values of Ap as read by the dl.lferen
tial pressure gauge and gauge-oil manometer agree le 
withm S percent, !he differential pre;isure gauge ~hall be 
considered to be m proper cahbration. Otherwise, the 
test series shall either be voided, or procedures to adJuat · 
the measured 4P values and final resu~ts.shall be uSed,. 
subject to the approval of the Admlnlstralor. 

Figure 2-4.· Standard pitot tube design specifications. 

2.3 Temperature Gauge. A thermocouple, Uquld
filled bulb thermometer. bimetallic thermometer, mer
cury-in-glass thermometer, or other gauge rnpable of 
measuring temperature to within t.5 percent or the mini· 
mum absolute stack temperature shall be used. The 
temperature gauge shall be attached lo the pltot tube 
such that the sensor tip does not touch any metal; tba 
gauge shall be In an Interference-Cree arrangement with 
respect to the pitot tube face openings (see Figure 2-1 
and also Figure 2-7 ln Section 4). A,lter:nate positions may 
be used ii the pilot tube-temperature gauge system la 
calibrated according to the procedute of Section '- Pri>
vided that a difference or not more.than 1 percent In the 
average velocity measureruent.Js,lntroduced, the tem-

3. Prouftl• 

3.1 Set up the apparatus as shown la Fign&e 2-1; 
Capillary tubing or surge tanks Installed between the . 

·manometer and pilot tube may be used to dampeR 4p 
fiuctualloos. It Is recommended, but not required, that 
a pretest leak-<:heck be conducted, as follows: (1) blow 
through the pltot Impact opening until at least 7.6 cm 
(3 In.) H,O velocity pressure registers on the manometer: 
then, close off the Impact open.log. The pressure shall 
remal.n stable for at least 15 seconds; ~) do the stUJle for 
tbe static pressure side, except using suction to obtain 
\be mlnlmwn of 7.6 om (3 In.) HsO. Other leak-ehedt 

. procednmt, subject to the approval orthe Administrator, 
may be uaed •. 

3.2 Level and zero the manometer. Because the IJIA• 
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nometer level and zero may drirt due to vibrations and 
temperature changes, make periodic checks during the 
traverse. Record au necessary d111f as shown in the 
example data sheet (Figure 2-5).11 
· 3.3 Measure the velocity hond aaol temperature at the 
traverse points specified by Method 1. Easure that the 
proper differential pressure gauge is ~ing used for the 
range of AP values encountered (900 Set!lon 2.2). If it is 
necessary to change to a more sensitive gauge, do so, and 
remeasure the 4JI and temperature readings at each tra
verse point. Conduct a post-test leak-check (mandatory), 
as described In Section 3.1 above, to validate the traverse 

ruf-4 Moasute the stat;c pressure la the stack. One 
reading la usually adequate. 

3.6 Determine the atmospheric pressure. 



PLANT-----------------
DATE , RUN NO. ------
STACK DIAMETER OR DIMENSIONS, m(in.) -----
BAROMETRIC PRESSURE, mm Hg (in. Hg) ______ _ 

CROSS SECTIONAL AREA. 11f2(ft2) -------

OPERATORS -------------
PIT.OT TUBE 1.0. N·o. ------------

AVG. COEFFICIENT, Cp = ----------
LAST DATE CALIBRATED _________ _ 

Traverse Vel. Hd.,Ap 
Stack Temperature 

Pt.Ila. mm (in.) HzO ts, OC (Of) Ts, 01( (OR) 

Average 

Figure 2-5. Velocity traverse data. 
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SCHEMATIC OF STACK 
CROSS SECTION 

Pg 
mm Hg (in.Hg) VA;' 

' 

----



3.6 Determine the otack gas dry molocular wefabt. 
1-"or comblllltion pro.·- or pr0<"&1SM that emit e:an-
1lally co,, Ot. co. and.Nt, use lll••thod 3. For procesooa 
c•ntlltlng essentially air, an analysis need not be con
•lucled; use a drY molecular w<'lgbt of 29.0. For other 
1>rocf68e8. other mothods, subject to the npproval of tho 
Administrator, must be used. 

:1.7 Obtain the moisture content from ReCerenoo 
~h·lhod 4 (or et1nivalent) or from Met.hod 5. 

3.8 Dc~rmine the eross-5ertional area of lhe stecll: 
or duct at the sampling l0t·ation. Whenever possible, 
1'i1yslt11olly mra.<uro lhe sla<"k di1.nr11sions rather than 
n:ting blu<'priuts. 

4. CulilmrtirJn 

u Tyfl'\ S Pilot Tube. Delore its initial use, care-· 
fully esnmine lhe Type S pilot tube in lop, side, and 
o,ud views to verify tbat the raca openings or the tube 
are aligned within the specifications Illustrated In Figure 
2-2 or 2-3. The pilot lube shall not be used If It falls to 
meet these Bllgnment speclJ!catlona. 

Art.er verifying the race opening alignment, measure 
and record the rollowlng dimensions or the pltoJ lub<!: 

(a) the external tubing diameter (dimension D1, Figure value may or ma7 not be walk! for a dven a&111rubl7. The 
Z-2b); and (b) the base-to-opening plane distances baaellne and assembly coefficient values will be ldentu.1 
(dimensions P• and Ps, }'lgure 2-2b). U D, Is between only when lhe relative placement nr lhe componenta la 
0.48 and 0.95 cm Hio and% ln~l and If P .a and P11 aro the assembly la such that aerodynamic lnterferenee 
equal and betwean 1.05 and 1.600,, there are two possible ell'ecta are eliminated. Figures 2-e through 2-8 Illustrate 
options: (I) the pilot tube may be calibrated accordln11 lnter(•rence-frea component arrangementa r.,. Type S 
to the procedure outlined In Sections 4.1.2 through pltot tubes having eiternal tubing dlam•ters between 
4.1.S below, or (2) a baseline (isolated tube) coeffident 0.48 and o.~6 em C~o and~ In.). TypeS pltot tube11&<1em• 
value or 0.84 may be assigned to the pltot tube. Note, bllee that fall to meat any or all or the specifications ol 
however, that U the pilot tube is part or an assembly, Figures 2-6 through i-s shall be calibreted according to 
calibration may still be required, despite knowledge,,.. the procedure outlined In Sections U.2 through U.I 
or the baseline coefficient value c,,ee Section f.1.1)."' below, and prior to calibration, the values ol the Inter• 

If D1, P ,i, and Ps are outside the speclJled limits, the component spacings (pltot.-noule, pitot.-thermocouole, 
pltot tube must be calibrated as outlined In 4.1.2 tbro111h pltot.-probo sheath) sball be measured and recorded. 
4.1.5 below. . . Non:.-Do not use any Type S pltot tube assembl7 

4.1.1 Type S P1tot Tube Assemblies. During sample which la constructed such that the Impact prcs.<We open. 
aud velocity trave~s. the isolated Type B pltot tube II Ing plane or the pl tot tube Is below the entry plalle or UM 
not always used·1 m many Instances, the pilot tube la uoule (see Figure z-&b). . 
used In comblnat on with other source-sampling compon- Cal I T s 1•-• •-be la ... 
ents (them1ocouple sampling frobe nozzle) as part of U.2 lbratlon Setup. f the rype p..,.... -
an "assembly." The presence 0 othe~ sampling comi» be calibrated, one leg of the tube shall be pennanenut 
nents can sometimes all'ect the baseline value of the Type marked A, and the other, B. Calibration shall be done la 
s pl tot tube coef!lelent (Citation 9 In Section&); therefore a flow system having the followln1 .essential deslp 
an 88Slgned (or otherwise known) baseline coef!lclent reaturee: 87 

TYL'£ S PITOT TUBE 

x ~ 1.90 cm (3/4 in.) FOR Dn ··u cm (1/2 in.J 

A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION. 

SAMPLING 
PROBE 

SAMPLING 
NOZZLE 

B. SIDE VIEW; l'O PREVENT PITOT TUBE 
FROM BNTERFERING WITH GAS FLOW 
STRL!AMLINES APfROACHING THE 
NOZZLE, THE IMPACT PRESSURE 
OPENING PUNE OF THE PITOT TUBE 
SHALL BE. EVEN WITH OR ABOVE THE 
NOZZLE ENTRY PLANE. 

STATtC PRESSURE 
OPENING PLANE· 

---· 

Figure 2·6. Proper pitot tube· sampling nozzle configuration to pr~ent 
aerodynamic interference; buttonhook • type nozzle; centers of nozzle 
and pitot opening aligned; Dt between 0.48 and 0.95. cm (3/16 and 
3/8 in.). · 
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TYPE S PITOT TUBE 

w>7.62 • · 
(3 inJ 

Z ~ i.91 cm (3/4 in.) 

OR . 
1 . 
I 

. THERMOCO_UPLE 

0:::::: 
TYPES PITOT TUBE 

.-..... -· _,._"' ··'j-

::) 

Z)IS.Ohm A 

-.(Z in.t 

Figure 2-7. Proper thermocouple placement to prevent interference: _ 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). . ,. 

' ' 

TYPES PIT OT TUBE·· 

Y '>7 .62 cm (3 inJ 

.. l 
,~-- ·,. f 

d ..... .... 

~- . ·. 

Figure 2-8. Minimum pitot-sample probe separation needed·to .. prevent:intetfe'rence; 
Dt between U.48 and 0.95 cm (3/16 and 3/8 in.). 

U.U 'l'be ftowlng 11111 stram must be eonftDe4 to• 
4'JCi ol dellnlte c:raes-sect.lonal area, either circular err 
n.ctangular. For elrcuW Cl'OSHleCtlona, the minimum 
duel diameter lbalJ be 30.5 cm '(12 In.); m- rectangular 
lll'088119Ctions, ihe widtb ~orter side) shall be at 1eut 

•:._\T_, (l~~~t.lonal area oftbe calibration Wet 
111ost be constant OYer a distance or 10 or more ducS 
4lameten. For a rectangular ~n, Wiii an equl.,.._ 
lent diameter,_ cslculated from the followlna equation, 
t.o de\ennine tne number of duct diameters: 

D. 

where: 

2LW 
(L+W) 

D,aEqulvalent diameter 
LaL-!'ngth 
W-Wldtb 

Equation 2-1 

To ensure the pl'8."8nce or stable, fully developed tlow 
patterns at the calibre.lion site, or "test section," the 
Site must be located at lee.st eight die.meters do1JDStream 
and two diameters upstream from the nee.rest dlaturb
ances. 

NoTE.-Tbe eight- and two~ameter criteria an not 
absolute; other test section locations may be used (sub
ject to approval or the Administrator), provided that the 
flow at the test lllle Is stable and demonstrably parallel 
to I.be duct aw. 
u.u The Gow Qstem llha1l have the capecltr to 
sen~ a iest-eeciton nloclty uoand 916 m/Illln (8,000 

ft/min). Tbia velocity mnst be constant with time to 
tee steady tlow during calibration. Note that 

8 pl tot tube coefficients obtained by single-velocity 
tlon at 915 m/mln (3,000 ft/min) will generally be 

nlld to within ±3 percent for the measurement of 
velocities above 305 m/min (1,000 ft/min) and to within'. 
:±5 to 6 peroent for the measurement or velocities be
tween 180 and 305 m/mln (600 and 1,000 rt/min). If a 
more precise correlation· between C, and velocity Is 
desired, I.be tlow system shall have the capacity to 
generate at least four distinct, time-invariant test-section 
velocll.les covering the velocity range from 180 to lli525 
m/mln (600 to 5,000 ft/min), and calibration data s all 
be taken at regular velocity Intervals over this range 
(iee CltatlOTlll 9 and 14 In Sect.Ion 6 for details). 

4.1.2.4 Two entry ports, one each ror the standard 
Bild Type 8 pltot tu bes, shall be cut In the test eectlon; 
tbe ltandatcJ pitot entry port shall be located sllghl.ly 
downstream of the Type 8 port eo that the standard 
and Type S impact openings will lie In the same croe&-
8eCtlonal plane during calibration. To facilitate align
ment or the pitot tubes during calibration, It is advisable 
that the test section be constructed ol plexigla.s or eome 
other transparent material. 

4.1.3 Calibration Procedure. Note that this procedure 
Is a general one and must not be nsed without llrst 
referring to the special considerations presented In See
l.Ion 4.1.5. Note al!!O that this procedure applies Only to 
llngle-veloclty calibre.lion. To obtain calibration data 
for the A and B sides or t_he Type S pltot tube, proceed 
aa follows: 

t.1.3.1 Make sure that the manometer Is properly 
filled and that the oil Is free from contamination and Is or 
Ule proper demlty. Inspect and leak-eheck all pi tot lines; 
repair or replace U necessary. 
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u.a.~· Level a~ ~~ the nian'oirieie'r. Turn on the 
Can Bild allow the 11ow to stabilize. Seal the Type Sentry 
pm1.; 

t.1.3.3 Ensure that the manometer Is level and zeroed. 
. Position the st.andard J)itot tube at the calibration point 

(determined·.as outlined 111 Sction 4.1.5.1), and align the 
tube so that Its tip Is pointed directly Into the flow. Par
ticular care should be taken in aligning the tube to avoid 
yaw and pitch angles. Make. sure that the entry port 
surrounding the tu~ls properly sealed:· 

t.1.3.4. Read· AP.1•and record its value in a de.ta table 
similar to the one shown In Figure :HI. Remove the 

. standard pilot tube from the duct and disconnect it from 
the manometer. Seal the standard entry port. 

t.1.3.S Conneot the Type. S pi tot tube to.the manom
eter. Open the -Type S entry port. Check the manom
eter level and zero.-ItUert and align tlieTyP., S pl tot tube 

.. so that its A side. lmpact.openlng,js·at the same point as 
was the standard p!tot tube and Is pointed directly Into 
UJe tlow. Make sure that Ule entry port surrounding the 
tube ls properly S<'aled. 

t.1.3.6 Read Ap, and ent.-r its value in the data table; 
!~~~ci~?;0~Yt~ ~~~~~!:-!,~ !rom the duct and dis-

4.1.3.7 Repeat steps 4.1.3.3 through 4.1.3.6 above until 
three pairs or Ap readings have been obtained. · 

4.1.3.8 Repeat steps 4.1.3.3 through 4.1.3.7 above for 
the B side of the Type S pitot tulle. 

4.1.3.9 Perronu calculations, as described In Section 
U.4below. 

•&.1.4 Calculations. 
4.1.4.1' For each of the sl1 pairs or Ap readings (I.e.; 

three from side A and three from side B) obtained in 
Section 4.1.3 above, calculate the value or the Type 8 
pi tot tube coellicient as follows: 



PIYOT TUBE IDENTIFICATION NUMBER: ------DATE: ____ _ 

CALIBRATED av:~-------------------

•A" SIDE CALIBRATION 

i1Pstd 6p(s) 
cmHzO cmH20 DEYl~TION 

RUN NO. (in. H20) (In. HzO) Cp(s) Cp(s) • Cp(A) 

1 

z 
3 

fp (SIDE A) 

"B" SIDE CALIBRATION 

APstd A.p(sJ 
cmH20 · cmHzO DEVIATION 

RUN'N~ Cln. HzO) Cl•. HzO) Cp(s) Cp(s) • Cp(~) 

1 

l 

3 

Cp (SIDE B) 

3 
:t I Cp(s). Cp(A OR B) I 

AVERAGE DEVIATION •. o IA OR B) • 1 . .,.__MUST BE ~0.01 
3 

.1 Cp (SID. A)•Cp_(SIDE B) J~MUST BE <0.01 

Figure 2·9. P!tot tube calibration di!ta. 
according to the criteria of Sections 2.7.1 to 
2. 7.6 of tbla method. 

4J>,..i = V eloclty bead measured by the standard plto& 
tube, cm H,O (In. H,O) 

4J>o=Veloclty bead meamred by the Type S pita& 
tube, cm J!iO (In. H,O) 

4.1.U Calculate Co (,side A), the me6D A-elde coel
llelent, and iJ, (side B), the mean B-idde coeftlclem; 
~ tbe dlll'erence between these two average 
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U.4.3 Caleultlte the devlotlon ol eGcb ol the thre:i A· 
side values of c.1.1 from c. (lllde.A),and thedevlatloncd 
each B-slde value of C,1.i Crom c, (side B ). Use the foJ. 
lowing equation: 

Deviation=CP<•>-CP(A or B) 

Equation 2-3 

4.1.4.4 Calculate "• the average deviation from tba 
mean, !or both the A and B sides ol the pilot tube. Uso 
tbe following equation: 

"(~idc A or B) 
3 

Equation 2-4 
4.1.4.5 U:ie the Type S pilot tube only il the values of 

" (side A) and " (side BJ are less than or equal to 0.01 
and il the absolute value of the difference between Co 
(A) and 'C, (B) Is 0.01 or le&'!. 

4.1.5 Special considerations; 
4.1.5.1 Selection of calibration point. 
4.1.5.1.1 When an Isolated Type S pltot tube Is call· 

brated, select a calibration point at or near the center of 
the duct, and follow the procedures outlined In Sections 
U.3 ana 4.1.4 above. The Type S pltot coefficients so 
obtained, I.e., C0 (side A) and c, (side B), will be valid, 
so long 88 either: (l) the Isolated pitot tube Is used; or 
(2) the pltot tube Is used with other components (noz•le, 
thermocouple, sample probe) In an arrangement that Is 
tree from aerodynamic interference effects (see Figures 
H through 2-8). 

4.1.5.1.2 For Type S pltot tube·tbermocouple com· 
blnations (without sample probe), select a calibration 
point at or near the center of tbe duct, and follow the 
procedures outlined In Sections 4.1.3 and 4.1.4 above: 
The coefliclents so obtained will be valid so long 88 the 
pltot tube-thermocouple combination is used by Itself 
Qfwlthothercomponentsln an interference·free arrange-
men! (Figures H and 2-8). 

4.1.5.1.3 For assemblles with sample probes, the 
calibration point should be located at or near the center 
ol the duct; however, Insertion of a probe sheath Into o 
SJllall duct may cause significant cross-sectional area 
blockage and yield incorrect coefficient values (Citation 9 
In Section 6). Therefore, to minimize the bl.ockage effect, 
the calibration point may be a few Inches oft-center ii 
necessary. The actual blockage effect will be negllgtble 
when the theoretical blockage, 88 determined by o 

f~l:,~~·:fu':t ~~~~t\~~£r~~sl~~~~b2U~i~fti~g~ 
esternal sheaths (Figure 2-loa), and 3 percent or less !or 
assemblies with e•ternal sheaths (Figure 2-lOb). 

4.1.5.2 For those probe assemblies In which p!tot 
tnbe-noule interference Is a !actor (i.e., those in which 
the pltot-noule separation distance !ails to meet the 
specification illustrated in Figure 2-68), the value of 
C•hl depends upon the amount of free-space between · 
the tube and nozzle, and therefore ls a !unction ol nozzle 
slr.e. In these Instances, separate calibrations shall be 
performed with each ol the commonly used nozzle slsGa 
Jn place. Note that the single-velocity calibration tech· 
nlqoo Is acce~table !or this purpose even though tba 
larger nozzle'.mzes (>0.6.15 cm or U ln.l ar~ not ordinarily 
used !or lsok!netlc sampling at velocities around 915 
mJmin (3,000 ft/min), which Is the calibration velocity; 
note also that It Is not necessary to draw an lsok!netl11. 
sample during calibration (see Citation 19 in Section 6).87 

4.1.6.3 For a probe assembly constructed such tbet 
ltJ pltot tube Is always used In the same orientation, only 
one side ol the pitot tube need be calibrated (the side 
which will lace the Oow). The pitot tube must still meet 
the alignment speclllcations of Figure 2-2 or 2-3, however, 
and must have an average deviation (er) value ol 0.01 Ill' 
lm (see Section 4.1.4.4). 



• 

.. 
~ N 

ESTIMATED [ I W l 
:~~~~:GE = (Euc; AREA J J( lOD. 
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Figure 2-10. Projected-area m.odels fpr typical plt.ot tube assemblies. 

U .8 Field Use and Recalibration. 
U.6.1 Field Use. . 
U.6.1.1 When a Type S pitot tube (Isolated tube or 

usembly) Is used in the field, the approprla\e coeftlcient 
value (whether assigned or obtained by calibration l shall 
be used to perform velocity calculations. For calibrated 
Type S pltot tubes the A side coeffieient shall be used 
when the A side of the tube laces the flow, and the B side 
coefficient shall be used when the B side laces the flow; 
alternatively 

1 
the arithmetic average of the A and B side 

coefficient vames may be used, Irrespective of which side 
laces the flow. . 

U.6.1.2 When a probe b.."9embly Is used to sample a 
miall dnct (12 to 36 In. In diameter). the probe sheath 
eometimes blocks a significant part of the duct cross
eectlon, causing a reduction In the effective value of 
'l!, c~1. Consnlt Citation 9 In Section 6 for details. Con
ventional pltot-sampling probe BSSemblleii are not 
recommended for use In ducts having inside dlameten 
smaller than 12 Inches (Citation 16 Jn Section 6). 

4.1.6.2 Recalibration. 
U.6.2.1 Isolated Pltot Tubes. After each field use, the 

pl tot tube shall be carefully Teexamined In top{ side, and 
end views. U the pitot face openings are st ll aligned 

wltbln the specifications Illustrated In Figure 2-2 or 2-3, 
It can be assumed that the baseline coefficient of the pltot 
tube has not changed. If, however, the tube has been 
damaged to the extent that it no longer meets the speclli
cations of Flgnre 2-2 or 2-31 the damage shall either be 
repaired to restore proper ahgrunent of the lace openings 
or the tube shall be discarded. 

4.1.6.2.2 Pitot Tube Assemblies. Alter each field use, 
ebeck the face opening alignment of the pltot tube, as 
In Section 4.1.6.2.1; also, remeasure the lntercomponent 
llJ)aCings olthe assembly. II the intereomponent spachu!s 
have not changed and the lace opening alignment 1a 
acceptable, it can be assumed that the ooefficl•nt of the 
assembly has not changed. If the face opening alignment 
la no longer within the specifications of Figures 2-2 or 
2-3, either repair the dam&Re or replace the pltot tube 
(calibrating the new assembly, If necessery). If the Inter
component spacings have changed, restore the original 
llJ)aCings or recalibrate the assembly. 

4.2 Standard pltot tube (If applicable). If a standard 
pl tot tube Is used for the velocity traverse ... the tube sba1l 
be constructed 11CCOrdlng to the criteria of <1ection 2.7 and 
sball be !M19lgned a baseline coefficient value of 0.99. U 
&be stanelal'd pltot &ube ts used as pan of an assembly. 

III-Appendix A-12 

the tUbe shall be In an tnterterenoe.free arrangemem 
(subject t.o the approval of the Admlnlstratol'). 

U Temperature Gauges. After each field me, cali
brate dial thermometers, llqnld-fllled bulb thennom
etera, thermocouple-potentiometer 117stems, and other 
gauges at a temperature within 10 perr.ent of the average 
absolute stack temperature. For temperatures up to 
406° C (761° F), US8 an ASTM meTCury-ln..glassrefereooe 
thermometer, or equivalent, as a reference; alternatively, 
either a reference thermoeouple and potentiometer 
(oallbrated by NBS) or thermometric fixed points, e.g., 
toe bath and bolling water (corrected for baromelrio 
·pressure) may be used. For temperatures above 405° 0 
(761° F), use an NB8-llbrated reference thermocouple
potentlometer system or an ahemate reference, subject 
to the approval of the Administrator. · 

u, during callbratlon, the absolute temperatures m
ureo with the gauge being calibrated and the reterenoe 
gauge agree within 1.6 percent, the temperature data 
taken In the fie!. d shall be considered valid. Otherwise, 
the pollutant emission test shall either be considered 
Invalid or adjustments (If appropriate) of the test resulta 
sball be made, subject to the approval of the Administra-
tor.... . . . . . . . 

U·· Barometer. Callbrate the barometer used llgalnst 
a mercury barometer. 



6. Gbkulatiou 
Cany out ralculatlorui, retaining at leut one ertra 

decimal figure beyond that of the acquired data. Round 
off figures after final calculation. 

6.1 Nomenclature. 
A=CrosHeetlonal area of stack. m• Cftt). 

s .. -water vapor In the gas stream (from Method 6 or 
Reference Method 4 ), proportion by volume. 

C,-Pltot tube coefllclent, dimensionless. 
K,=Pltot tube constant, 

34 97 ~ [(g/g-mole)(mm Hg)J•11 
· sec (°K)(mm HaO) 

for the metric system and 

8549 ~ [(lb/lb-mole)(in. Hg)]lll 
. sec ( 0 R)(in. HaO) 

for the Endlsh BYBtam. 
M•=Molecular weight of stack gas, dry baa1a (see 

Section 3.6) gig-mole Ob/lb-mole). 
M.-Molecular weight of stack gaa, wet ba8la, g/g

mole Ob/11>-mole). 

. •M• (1-B.,)+18.0 B., Equation 2-6 

P•u=Barometrlc pressure at lll8BSIU8Dlent site, mm 
HR (In. Hg). 

P,=Btack static pressure, mm Hg On. Hg). 
P.=Absolute stack gas pree.mre, mm Hg (In. Hg). 

-Po..+P, Equation :HI 

P .. •=Standard absolute pressure, 760 mm Hg (29.112· 
In. Hg). 

Q.• =Dry volumetric stack gas flow rate corrected to 
standard conditions, dscm~ (dscf/hr). 

t,=Stack temperature, •c < FJ. 
T.=Absolute stack temperature, °K (0 R). 

-273-H, for metric Equation 2-7 

•460+t. for Engllsb Equation 2-8 

T.w =Standard absolute tempenrtdl'e, 293 °K (528° R) 
o,mAverage stack gas velocity, m/s&c (ft/sec). 

lop-Velocity head of stack JBS, mm H,O (In. H,0). 
3,600=Converslon factor. sec/llr. 
18.0=Molecular weight of water, g/g-mole 01>-lb

mole). 
6.2 Average stack gas velocity. 

ti,=KPCP(~•••ffl. 
Equation 2-9 

6.3 Average stack gas dry volumetric flow rate, 

Q .. =3,600(1-B,.,)v,A (TT.tc1 ) (PP,) 
.c ... > old 

Equation 2-10 
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METHOD 3-0A8 ANALTSl8 roR CARRON Dtoxma, 
OXYGEN, El!CEll8AIR, AND l>RY Mo•.>:CIJl,AR W>aOBT 

I. Principle and AppllcGIJllitr 

I.I Prlnt'iple. A gas S811lplc Is extroctr.d Crom a stack, 
by l)ne of the f•?llowlng 111eth0<ls: (I) single-point, grab 
s.unpllni;; (2) srnglo-polnt, lntrgratnd sampling; or (3) 
nmltl-pomt, hll.1'J!rated sampling. The gas sample la 
analyzed for perc .. nt carhon dioxide (COi), percent oxy
gPn (0:!), and, if nr.ces."nry, t>r.rceut carbon monoxide 
(CO). Ir a <lry mol~ular wl'i"ht <letem1lnaUon Is to be 
madA, either an Or,;at or a 1''yrlte 1 analyzer may be used 
for the analysis; for excess a.Ir or emission rate correction 
factor d~temtlnatlon, an Or.at analyzer must be used. 

1.2 Applicablllty. 'fhls method ls applicable for de
termining co, aml o, concm1lratlons, excess air, and 
dry molecular weight of a sample from a gas stream ol a 
fossil-fuel comhusllon procl'SS. The method may also be 
applicable to other processes where It has been detennlned 
that compounds other than co,, o,, CO, and nitrogen 
(NI) are not present· In concentrations suJllcleut to 
alfect the results. · 

Other methods, as well as m0<llflct1.Uons to tho proe& 
dure described herein, are also applicable for some or all 
of the above determinations, Examples of specific meth- · 
ods and modlftr.atlons include: (1) a mulU-polnt sam1> 
ling method using an Orsat analyzer to analyze Indi
vidual grab samples obte.lned at each point; (2) a method 
using CO, or 02 and stoichiometric calculations to deter
mine dry molecular weight and excess air; (3) assigning a 
value of W.O for dry molecular weight, In lieu of actual 
measurements, for processes burning natural gas, coal, or 
nil. The8<1 metnods and modlftraUons may be~. but 
arc subject t-0 thr approvBl of lhA Ad!ninlslrator. t: .:<. 
fo:n\·jrnimwntnl Protflt!i1011 A~··nry 87 

2 . .4pporolu1 

As an allernalive to lhe !!ampling 3l>i.larntus and sy,,_ 
tems d~rlbed herein, other sampling sysl•ms (e.g., 
liquid displacement) may be used provided such systems 
are capable or obtaining a r•prrsentativo sample and 
maintaining a constant sampling rate und are otherwise 
capable .of yielding acceptable rnsults. Use or such 
Systems IS subject to the approvt1I of the Administrator 

2.1 Orab San1pling (Figure 3-1) ' 
2.1.1 Proh!l. The probe should ·be n1ade or stainless 

st~l or horos1licate glass tubing and should bo cqulpDed · 
with an In-stack or out-stock tilter to remove partlcitlate 
matter (a plug or glass wool ls satlsrootory for this pur
pose). Any other material inert to 0 2 co, CO and Na 
and resistant to temperature at sampling co'nditlons may 
be used for the probe; examples of such material are 
aluminum, copper, quartz glass and Tellon. 
. 2.1.2 Pump. A one-way squeeze bulb; or equivalent, 
1s. used to transport the gas sample to the analyzer, 

2.2 Integrated Sampling (Figure 3-2). 

2.;:'fi~ ~~~8. A probe such as that described in Section 

I Mention of trade names .or specific productS does not 
constitute endorsement by the Environmental Protec-
tion Agency. · 

PROBE 

2.2.2 Conden11e1. An alr-«>oled or wal6-«>oled con
denser, or other condenser that will not remove o., 
CO., CO, and Na, may be used toremovea:eessmolstnnl 
~i::c:0:~t~\erfere with.the operation ol the pomp 

2.2.8 Valve. A needle valve Is used to adjust sample 
gas flow rate. · 

2.~.4 Pump. A leak-free, 4laphragm.t;pe pump or 
"'IWvalent, Is used to transport samp!i gas to the fleilble 
bag. Install a small surge tank between the pump and 
rate m~ter to eliminate the pulsation elfoct or the dia.-
phragm pump on the rotameter. . 

2.2.6 Rate Meter. The rotameter, or e<iuh·alent rat .. 
J!iew, lJSCd should be capable or measuring flow rate 
to withm ±2 percent or the selected flow rate. A flow 
rate range of r.oo to 1000 cml/mln is suggPSted. 

2.2.6 Flexible Baci. Any l•ak-!ree plastic (e.g., Tedlar, 
ll~ylar, Teflon) or plastic-coated aluminum (e.g., alumi
mzed Mylar) bsg, or equivalent, ·having a capacit.y 
ronsist.nt with the selecl<'d flow rate and time length 
of the test run, may be used. A capacity in tbe range of 
66 to 90 liters is sugg_ested. 

To leak-check the bag, connect It t-0 a wafM manometer 
and pressurize the bag to 6 to 10 cm H .0 (2 to 4 in. H,O). 
Allow to stand for 10 minutes. Any dlsplacem•nt In the 
water manometer indicates a leak. An alternative leak
dleck method la to prcssuri•e the bag to 6 to.10 cm H.O l!.r to1:Jfea~l i':g. allow to stand overnight. A deflated 

2:2.1 Pressure Oauge. A water-11lled U-tube manom
t!ter, or eqnJTalent, of about 28 cm (12 in.) Is used for 
the flexible bag leak-check. 

2.2.8 Vacuum Gauge. A mercury manometer; or 
equivalent, of at least 760 mm Hg (30 in. Hg) is usea for 
tbe sampling train leak-ebeclr:. 
. 2.3 Analysis. For Orsat and Fyrlte analyzer maln
tenan~ and operation procedures, follow the instructions 
l'flCO~ended by the manufacturer, unless otbenrise 
speci!ied herein. . 

2.3.1 Dry MolecnllirWelg1't Determination. An Orsat 
analyzer ·or Fyrite type combustion ga,, analyzer may be 
IWd. 

2.8.2 Emission Rate Correction Factor or Excess Air 
Determination. An Orsat analyzer must be nsed. For 
low C01 Oess than 4.0 percent) or blgh 01 (greater than 
15.0 percent) concentrations, the measuring bitrette of 
~e Orsat mUBt have at least 0.1 percent subdivisions. 

a. Ikf Molteular Wtiglll Dtlmnmatlon 

_ A.lly of the three 1!8mpling and analyttral proredures 
dmcrlbed below may be used for determining the dry 
molecular weight. 

8.1 Single-Point, Orab Sampling and .Analytical . 
Procedure. · . 

8.1.1 The sampling point In the duct shall either be 
at the centroid of the cross sretlon or at a point no c1-
io the walls than l.OOm (3.3rt), unless otherwise spec111ed 
bJ the Administrator. 

FLEXIBLE TUBING 

FIL TEA (GLASS WOOL) 

SQUEEZE BULB: 

Figure 3· 1. Grab-sampling train. 

IIJ;:-:1\,ppenQ.ix 1\,-:14 

8.1.2 Set up the equipment M shown In Figure ~1. 
malcing sure au connections ahead or the analyzer are 
tight and leak-free. IC an Orsat anal~:J used, It is 
1-mmended that the analyzer be -cbeclr:ed by 
lollow!ng the procedure in Seciion 5; however, the lealt
cbeck is optloilal. 

8.1.3 Place the probe In the stack, with the tip of the 
probe positioned at the sampling point; purge the sampl
ing line. Draw a sample Into tlie analy•er and Imme
diately analyze It for percent C01and percent o,. Deter
mine the percentage or the gas that Is N 1 and CO by 
subtracting the sum of the percent C01 and percent 01 
from 100 percent. Calculate the dry moleculai weight as 
Indicated In Section 6.3. 

3.1.4 Re.peat the sampling, analysis, and calculation 
procedures! nntll the dry molecular weights of any three 
grab samp es dllJer from their mean by no more than 
0.8 g/g-mole (0.3 lb/lb-mole). Average these three molec
ular weights, and report· the results to the near~.t 
8.1 g/g-mole Ob/lb-mole). 

a.2 Bingle-Point, In-rated Sampling and Analytical 
Procedure. . 

3.2.1 The 18111Pling point In the duct shall be located 
uspecilled in Section 3.1.l. 

8.2.2 Leak-check (Optional) the fl•1lble bag as In 
Section 2.2.6. Set yp the equipment as shown in Figure 
3-2. JUBt prior te sampling, leak-eheck (optional) the 
tnln by placing a vacuum gang<' at the condenser inlet, 
pulling a vacuum or at least 250 mm Ha: (10 In. Hg), 
plugging the outlet at the quick disconnect, and theu 
I.urning off the pump. The vacuum should remain stable 
for at lrast O..';minutr. Ev8<-uate the Oeiihle bag. Connect 
the probe and plarP. it in U1e sla<'k, with the tip of the 
probe positioned at the sampling point; purge the sampl
mg line. Ne1t, conn~t the bag and make sure that all 
eonn .... tions aro tight and leak free. 

3.2.3 Sample at a constant rate. Th• samplinpr nm 
l<hould be simultaneous with, and for the same total 
1"ngth of time as, the pollutant emission rate determina
bon. Collection of at least 30 liters (1.00 ft•) of sample gas 
is recommended; however, smaller volumes may be 
eoll.,..i.,d If d•.sired. 

3.2.4 Obtain one lntA>graled flue gas sampl• during 
Mch pollutant emission rate determination. Within 8 
hours after tbe 1!8mple Is taken, analy•r. it for pPtrent 
C01 and percent 01 using either an Orsat analyzer or a 
Fyrlte-type combustion gas analyr.er. If an Orsat ana. 
Jyzer la Used, It is recomm•nded that the Ol'llilt l..alr:· 
f'heck described In Section 6 be performed bP!ore this 
delennlnatlon; however, the ehe<'lt Is optional. l>eter
rolne the percentage of the 111111 that Is N 1 and CO by sub
&ractin1 the 8lllD of the oercent C01 and percent 0 1 
:::c.::ii:ee~~~ the dry molecular weight as 

·TO ANALYZER 



,PROBE 

AIR-COOLED 
CONDENSER 

RATE METER 

VALVE 

SURGE TANK 

FILTER· 
(GLASS WOOL) . 

QUICK DISCONNECT 

RIGID ~ONTAINER 

Figure 3-2. Integrated gas-sampling train. 
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1.2.5 Repeat the analysis and mlculatlon procedures 
until the Individual 4rY molecular weigbta ror any three 
analyses d!1fer from tlielr mean by no more than 0.8 
g/g-mole (0.3 lb/lb-mole). Average these three molecular 
weights, and report the rarults to the nearest 0.1 g/g-mole 
(O.l lb/lo-mole). . 

S.3 . Multi-Point, Integrated Sampling and Analytical 
Proceaure. 

8.3.l Unless otherwise specified by the Adminis
trator, a minimum of ei~bt traverse points shall be UBed 
for circular st,act. ha'l"mg diameters less then 0.61 m 
(24 In.), a mln11nwn or nine shall be used for rectangular 
stacks having equivalent diameters less than 0.61 m 
(24 In.}. aud a mmimwn of twelve traverse poiuts shall 
be used for all other eases. The traverse points shall be 
!ocat,.d according to Method l. The use or fewer points 
lB subject to approval or the Administrator. 

3.3.2 Follow the proecdur"!l outlined In Sections 3.2.2 
through 3.2.5, exc•pt for the following: traverse all sam
pling points and sample at each point for an equal length 
of time. Record sampling data as shown in Figure 3-3. 

'- i/i'/:1:J/::: Rate Corrtdl•n FAdor or Ezcua Air Ddn· 

NOTE.-A Fyrlte-type combustion gas analyzer Is not 
aooeptable for excess air or e1nission rate correction factor 
determfnatlon, unless approved by ;be Administrator. 
U both percent C01 and percent 01 are measured tbe 
analytical results of any of the three procooures given 
below may also be used for calculating the dry molecular 
wel.gbt. 

Each or the three proce.dures b•low shall be used onlv 
when specified In an applicable subpart of the standards. 
The use of these procedures for other purposes muEt ha\"e 
specific prior approval of the Admlrustrator. 
P:o~ed~:'e~le-Poiut, Orab Sampling and Analytical 

4.1.l The sampling point In the duet shall either be 
at the centroid or the cross-<1CCtion or at a point no cloS<'r 
to the walls than l.OOm (3.3 ft), unless oLherwise specified 
by Lhe Administrator. 

4.1.2 Set up the equ!pmcut as shown In Figure 3-1 
mating sure all connections ahead or the analyZllr ar~ 
tight and leak-free. Leak~heek the Or"3t analvz.er a,.. 
cording to the procedure described in S"ection ~. This 
leak-eheck Is mandatory. 
u.a P~ the probe In the stack, with the tip or the 

probe positioned at the sampling point; purge the am
pUng Une. Draw a sample Into the analyzer. For emission 
rate eorrootlon factor determination, Immediately ana
lyze the sample, as outlined In Sections 4.1.4 and 4.1.6, 
for perc~nt co, or percent 01. Ir ex~ air ta desired 
P!"Oceed as follows: (I) Immediately analyu the sample' 
as:ln Sectlone 4.1.4 and 4.1.6, for percent C01 01 and 
CO; (2) determine the percentage of the gas that is No 
by subtracting the sum or the percent C01, percent o, 
and percent CO from 100 percent; and (3) caleuleui 
percent excess air as outlined In Section 6.2. 
· 4.1.4 To ensure complete absorption or the C 01 0 1 

or if applicable, CO, make repeated passes through fiacli 
absorbing solution until two consecutive readings are 
the same. Several passes (three or lour) should be made 
between readings. (If constant readings cannot be 
obt.alned after three consecutive readings, replace the 
t.b!IOrbing solution.) 

4.1.6 AftP.r the analysis Is completed, IMk-ehflCk 
(mandatory) the Orsat analyzer once again, as described 
In Section&. For the results of the analysts to be valid 
the Orsat analy•er must pa.<s this leak test before and 
after the analysis. NOTE.-Since this single-point, grab 
sampling and analytical procedure Is normally conducted 
In conjunction with a slngle-pohit, grab sampling and 
analytical procedure for a pollutant, only ono analysis 
la ordinarily conducted. Therefore, grpaL care mill!\ be 
taken to obtain a '!"Slid samsle end analy•is. Although 
In most e8'1t!8 only C01 or 1 Is required, It Is ftoOOm· 
mended that both co, and 01 be mo,asured, and that 
Citation b In the Bibliography be used to validate the 
analyt!ral det a. 
P~d~t:;~!e-l'oint, Int<'gmtcd Sampling and Anel)·tienl 

4.2.1 Thr snmpling point in the duct shall be J0<•atrtl 
as sJ)<'<'iOrtl in Srction 4.1.1. 

4.~.2 X....nt-ehrck (mandatory) the nPJtble blll? BS in 
8ecuon 2.2.~. Set up the equipment as sho\\"n in ~'iltllre 
3-2. Just prior to ssmpliDK, leak~heck (n11md1llory) the 
train by placing a vacuum gaugP. at the oondenser Inlet 
pulling a vacuum of at least 250 mm llg (10 in Hgl' 
plugging the ouLlet at the quick disconnect, and tben 
turning oft tile pump. The vacuum shall remrun stable 
lor at feast O.ll minute. Evacuate &ht flexible bag. Oon
neet the probe and place It In the stack, with the tip of the 
probe positioned at the sampling point; purge the mm
pllog line. Next, conneet the bag and make snre thnt 
all connections are tight and leak tree. 

4.2.3 Semple at a constant rate, or as speelfloo by the 
Administrator. The sampling run must be simultaneous 
with, and for th~ same total length or time as, the pollut
ant emission rate determination. CollecL at least 30 
liters (l.00 rill or sample gas. Smaller volumrs may be 
collPCted, subject to appro'l"ai or the Administrator. 

4.2.4 Obta n one lntpgratcd flue gas 113mple dnrlni: 
each pollutant emission rate determination. :t'or emission 
rate eorrPCtion factor determination, analyze the samplo 
within 4 hourS alter It Is taken fur percent C02 or perc.-nt 
01 (as outlltted In Sections 4.2.5 Lhrough 4.2. 7). The 
Orsat enalyier must be leek-<'hecked (SPe SN:lion ll) 
before the analysis. U escess air is dMlred. proeoed as 
follows: (l) within 4 hours after the sample is taken, 
analyze it (as in Sections 4.~.5 through 4.2.i) for percent 
Cp1. o,, and CO; (2) determine the perccntS!:•l of the 
~as thnt I• N 1 by subtrectin~ the sum of the p.-r'""'" C01. 
percent 0 1, snd percent CU from 100 µ.·rcrnt: l3) cal
culate pPrcent txcess air, as outlined in 8(.'('tion 6.:?. 

4.2.S To ensure complete absorption of the co,, Cit. 
or U aµµl\\:.e.bl.e, CO, mako repeated pasl'f'S thron~h .ach 
absorlling solution until two consecutive TPatling> ar•' tile 
same. SevPral pass1'8 (throe or four) should b4' mad<" be
tween readlnjlS. (U e-0nstant fl•adlngs cannot be olltah;»d 
after three consecutive reading~. replace t.he allsoroing 
aolu lion.) · 

4.2.8 Repeat the analysis until the followiug criteria 
are met: 

4.2.8.1 For percent C01, rrP<'Qt th• analytical pro
~ure until th• results of any thrro analy•os differ by no 
more than \a) 0.3 percPnt by volume when V01 ls greater 
than 4.0 percent or (b) 0.2 µ.•rrent hy volum• whP.n C01 
ls IMS than or equal to 4.0 pero•ent. Av~e the thn'll llC· 
ceptable valu•s of percent C01 and report the rl'!Ult.11 '° 
\be nllBft'llt 0.1 peroent. 

4.2.8.2 For percent 01, repe,at the analytical procedure 
unUI the results of any three analy84l8 dllter by oo more 
than (a) 0.3 pertent by volume when o, Is less than 16.0 
perc~nt or (bl 0.2 percent by volume when 01 ls greater 
than urequal Lo16.01>ercenl. Aver&1e the three accept
able vah1N1 of percA>nt 01 and ret)ort the results to 
the nearest 0.1 percent. 87 

4.2.8.3 For percent VO, repeat the analytical proce
dure until th•. re.suits of any three analyses dltter by no 
more than 0.3 J>!reent. Average the three acceptable 
valu"5 of percent CO and report the results to the nearest 
0.1 percent. 

4.2.7 After the analysis Is completed, leak-eheck 
(mandatory) the Orsat analyzer once again, as de.scribed 
In Section 6. For the results of the analysis to be valid the 
Orsat analyzer must pass this leak test before and 8rter 
the analysis. Note: Although In most Instances only C01 
or 01 Is required, It Is recommended that both C01 and 
Ot be measured, and that Citation 5 in the Bibliography 
be used to validate the analytical data. 
~ed~~~ti-Point, Integrated Sampllog and AnalyUeal 

4.3.l Both the minimum number or sampling points 
and the sampling point location shall be as speclfled In 
Section 3.3.l or this meLhod. The use of fewer points than 
specified lo .tabJect to the approval or the Administrator. 

4.8.2 Follow the procedures outlined In Sections 4.2.2 
tbrou~h 4.2.7, except for the following: Traveree all 
sampling points and sample at each point for an equal 
length of time. Record sampling data as shown In Figure 
8-3. 
6. uak-Clltct Proudurt for Or1at Anolvzera 

Moving an Orsat analyzer frequently causes It to leak. 
Therefore, al! Orsat analyzer should be thoroughly ieak
Cbecked on site before the ftue gas sample is Introduced 
l::to It. The procedure for leak-ebecking an Orsat analyzer 
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6.1.1 Bring the liquid level In each plpet~ up to the 
reference mark on the cap!!lary tubing ana then close the 
pipette stopcock. . , .. 

6.1.2 Raise the leveling bulb sufficiently to bring the 
oonflning liquid meniscus onto the graduated portion or 
the burette and then close ·the manifold stopcock. 

6.1.3 Record the menlscue position. • 
6.1.4 Observe the menlscue In the burette and tha 

~~~<U:~el In the pipette for movemen~ ovei the nest 4 

t,:01t!nlfi~~::,:?s~ ~~~yzer to pass the leak-oheck,. 
6.1.5.l The liquid level In each pipette must not fall 

· below the bottom of the capillary tubing during this 
4-mlnutelnterval. . 

6.1.5.2 The meniscus In the burette mn..<t not change 
by more than 0.2 ml during thls4-mlnuteintervel. 

6.1.8 Uthe analyzer falls the leak-eheck procedure all 
rubber connections and stopcocks should be checked 
until the cause orthe leak ls Identified. Leaking stopcoclu 
must be disassembled, cleaned, and rcgreased. Leaking 
rubber connections muet be replaced. After the anil!yr.et 
II reassembled, the leak~eck procedure must . be . 
repeated. . 

e. Cokulotlonl 
e.t Nomenclature. 

· M •-Dry molecular weight, g/g-mole Ob/lb-mole}. 
. %EA=Percent excess air. 
%C01=Pereent co, by volume (dry basis). 

o/q,01-Pereent 01 by volume (dry basis). 
o/2.1.,;0-Percent CO by volume (dry basis). 
·1.,N,-Pereent Ni by volume (dry basla). 
0.264=Rat!o or 01 to N1 In air, v/v. . 
0.280=Molecular weight or N, or CO, divided by toil. · 
0.320=Molecular weight or 01 divided by 100. · ' 

,_. 

0.440=Molecular weight of co, divided by 100. • 
8.2 Percent Excess Air. Calculate the percent eicess 

air (if applicable), by substituting the appropriate 
values of pereentOt, CO, and N1(obtalnedlromSectlon 
U.3 or 4.2.4) Into Equation 3-1. 

%EA=[ %0;-0.5%CO . Ji, . 
0.264 %N2- ( %02-0.5 <;7cCO) OO 

Equation 3-1 87 

NoTE.-The equation abo~e &Ssumes that ambient 
air Is used as the source o.f 01 and that the fuel does not 
oontaln appreciable amounts or N 1 (as do coke oven .or 
blast furnace gases). For those eases when appreciable 
amounts or N1 are present (coal, oil, and natural gas 
do not oontaln appreciable amounts or Ns) or when 
oxygen enrichment Is used, ·alternate methods subject 
lo approval or the Administrator, are required.' 

6.8 Dry Molecular Weight. Use Equation 8-2 to 
calculate the dry molecular weight or the stack gas 

M1=0.440(%CO,J+0.320(%0i)+0.280(3:-l1+3CO) 

Equation 3-2 
N OTE.-The above equation does not eonstder argon 

In air (about 0.9 percent, moleeular weight or 37'7). 
A negative error or about 0.4 percent Is Introduced 
The te!Zter may opt to lnclu.de argon In the analysis ustni 
procedures subject to approval of the Adininlstrator. 
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MJraOD 4-Dlll!'EJIHIN..t2'10lf or llfOIBTllRI! CoN,..IEN2' 
. 1111 Buell. O..t8.IE8 

l. Prfndplt and AppllcGinlltp 

1.1 Principle. A gas sample Is extracted at a coo..l3J1t 
rate from the source; moisture Is removed Crom the 61Un
ple st.ream and deU.rmined elthu · volumetrically ot 
llJ'BVlmelrlcally. 

1.2 Applicability. This method Is applicable for 
determining the moisture content of stack gas. 

Two procedurl'S are given. The first Is a refer.nee 
method, for accumw determlnaUons of moisture content 
(such as are noe<fod to calculate emission data). The 
eecond Is an approximation method, which provides 
eallmates ol percent moisture to aid In setting isoklnetic 
sampling 111tes prior to a pollutant emission measure
ment run. The approximation method described herein 
Is only a suggested approach; alt.ernatlve means for 
approximating the moisture content, e.g., drying tubes, 
wet hul!Hiry bulb techniques, condensation techniques, 
stoichiometric calculations, priwlous experience, etc., 
are also acceptable. 

The reference method Is olten conducted simultane
ously with a pollutant emission measurement run; when 
It ls, calculation of percent lsoklnetlc, pollutant emission 
rate, etc., for the run shall be based upon the results of 
the reference method or Its equivalent; these calculations 
shall not be based upon the results of the approxlmatlon 
method, unless the approximation method ta shown, to 
the satlsfaetlon of the Administrator, U.S. Environmen
tal Protection Agency, to be capable of yielding results 
within 1 percent H ,0 of the reference method. 

NoTE.-The reference method may yield questionable 
results when applied to saturated gas streams or to 
streams that contain waler droplet.,. Therefore, when 
these conditions exist or are suspected, a secono dew
rnlnatlon ol the moisture content shall be made shnul-

FILTER 1f STACK 
(EITHER IN STACK WALL 
OR OUT OF STACK) 

taneously with the reference method, as follows: Aaslune 
that the gas stream b 11&turated. Attach 11 temperature 
aensor (capable of measuring to •1° C (2° F)J to the 
reference method probe. Measure the sta<'k gas tempen. 
ture at each traverse point (see Section 2.2.IJ during the 
reference method traverse; calculate the average stadt 
KM temperature. Next, determine the moisture percent· 
11e, . either by: (1) u'lng a psychrometrle chart and 
JDa1Dng appropriate corrections II stack prassure ts 
different Crom that of the chart, or (2) using saturation 
vapor pressure table11. In eases whue the psyehrometrle 
chart or the saturation vapor pressure tables are not 
appl!cable (based on evaluation of the process), alternate 
methods, subject to the approval of the Administrator, 
ehall be used. 

2. Rt/trtnu Mtlhod 
Tbe procedure descrl\Jed In Method 5 fur determlnlnc 

moisture content Is aeceptable as a reference method. 
U Apparatw. A schematic of the Bampllng train 

used in this reference method Is shown In Figure 4-1. 
All components shall be maintained and calibrated 
8C001d1Di to the procedure outlined Jn .Method 5. 

2.1.1 Probe. The probe Is con•lructed of stalnl
lteel or glaBa tubing, sull\clently heated to prevent 
water condeosatlon, and Is equipped with a filter, eithu · 
ln«ack (e.g., a plug of glass wool lnserted into the end 
of \)le probe) or heated out-stack (e.g., as described IA 
.Method 6), to remove particulate matter. 

When stack conditions permit, other metals or plastic 
tubing may be used for the probe, subject to the approval 
of the Administrator. · 

:U.2 Condewier. The condenser consi:;ts of lour 
lmolngors connected In series with Rround glllSI!, leak-

i:rei fittings or any slmJlarly leak-tree iion~ntamtnatln• 
fittings. The first, third, and fourth lmplngers shall be 
of the Oreenburg..Smlth design, modified by replacloC 
the tip with a 1.3 centimeter (~ Inch) ID glass tube 
ulendlng to about 1.3 cm (~ In.) Crom the bottom ol 
the flask. The second implnger shall be of the Oreenburs
Bmlth design with the standard tip. ModiJlcatlons (e.1., 
U•lng flexible co·nnectlons between the \mplngers, na\ng 
materials other Uun glas.•, or using fl•xlble vaeuum UnN 
to connect the filter holder to the condenser) may be 
uHd, subject to the approval of U1e Administrator. 

The llrst two lmpin)lrrs shall contain known volumH 
ol water, the third shall be empty, and the fourth shall 
eontaln a known weight of 6- to 16-mesh Indicating type 
lillca gel, or ectuivalent desiccant. 11 the silica gel b8a 
been prevlowly used, dry at 175° C (300° Fl Cor 2 hOurL 
New slllca gel may be used as received. A thermomet«, 
eapable of measuring tempemture to within 1° C ('/' I'), 
ahall be placed at the outlet o! the fourth lmplnger, I'm 
111onitorinl1 purposes. 

Alternatively, any srstem may he used !subject to 
the appro~al or the Adtuinlslrator) th3t rools the sample 
~as stream and allows measurement of both the water 
that has been condensed and the moisture leaving the 
condenser, each .to within 1 ml or 1 g. Acceptable means 
are to mea.-nre the condensMl water, either gravl
metrlcally or volumetrically, and to measure the JDOi. 
tun leavlna the. condenser by: (1) monJtorlna Ille 
temperature and pnmure at the mt of the condeOlet 
aud uslna Dalton's la1r of partial pret!l5Ures, or (2) paaslns 
the Bample gaa ·stream thrOtllh a tared sllJca tel (« 
8Cflllvalenl desiccant) trap, with eltlt gaaes 11'.ept:.below 
2li" C Ct!ll" Fl. and detemilnlng the wellht Jllln· ~ . · · 

CONDENSER·ICE BATH SYSTEM INCLUDING 
SILICA GEL TUBE 

PROBE 

---- - ---- -----------------

THEAMOMETERS 

ORIFICE 

VACUUM 
GAUGE 

AIR-TIGHT 
PUMP 

Figure 4-1. Moisture sampling train-reference method.· 
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u means other than silica gel are osed to <letennlne the 
amount of moisture leaving the condenseril It is recom· 
mended that silica gel (or equivalent) stl be used be
tween the condenser system and pump, to prevent 
moisture condensation In the pump and metering 
devices and to avoid the need to make corrections for 
moisture in the metered volume. 

2.1.3 Cooling System. ·An Ice bath. c~ntainer and 
crushed Ice (or equivalent) are used to aJd 111 condensing 
moisture. . 

2.1.4 llfeterlng System. This system Includes a vac
uum gauge leak-tree pump, thermometers capable of 
measuring iemperature to within 3° C (6.4° Fl, dry gaa 
meter capable of measuring volume to within "l. percent, 
and related equipment as shown In Fl~e t-1. Other 
metering systems capable of maintairung a constant 
sampling rate and' determining sample gas volume, may 
be used, subject to the approval of. the Administrator. 

2.1.6 Barometer. Mercury, aneroid, or other barom
eter capable of measuring a:.tmospheric pressure to within 
2.1 mm Ilg (O.l In. Hg) may be used. In m811y cases, the 
barometric reading may be oht.'lined from a nearby 
national w•ather service station, In whleh case the sta
tion valuo \which is the absolute· barometric pressure) 
ehall be requested and an adjustmeut for elevation 
dlfterences betwBl'n the w~ther station and the sam· 
plinl! point shall be appll!'d at a rate ofm!no.• 2.6 mm ~g . 
(0.1 m. Hg) per 30 m (100 Jt). elevation mcrease or vice 
versa for elevarlon decrease. 

2 l 6 Graduated Cylinder 'and/or Balance. These 
1ieiii8 are used to measure condensed water and mobture 
caught In the silica gel to within l ml or 0.6 g. Graduated 

·cylinders shall have siibdlvislona no greater than 2 ml. 
Most laboratory balances are capable of weighing to the 
nearest 0.1 g or less. These balances are suitable tor 
use here. · . 

2.2 Procedure. The following ~dure Is written tor 
a condenser system \such 88 the 1mplnger system de-

scribed in Section 2.1.2) incorporaliug volume~ric analy· 
sis to measure the condensed moistur~. and s1hea $•1 and 
gravimetric analysis to measure the moistnre leavuig the 

co~ieF-&nless otbe~se specified by the Administrator. 
a iiiliumum of eight traverse points shall be u~ for 
circular stacks having diameters less than 0.61 m (24 111.), 
a minimum of nine points shall be nsed for ~ectangular 
stacks having equivalent diameters less th:\!' 0.61 m 
CU in.). and a minimum of twelve trav<'<se_pomts shall 
be used in all other cases.· The traverse pomts shall be 
located according to Method l. The use of fewer points 
Is subject to the approval or the Administrator. Sdeet a. 
suitable probe and probe }pngth such _that all trave~ 
points can be sampled. Consider sampling from oppoSlte 
sides of the stack (four total sampling ports) for large 
stacks to permit use of shorter probe lengths. Mark the 
probe :..-tth heat resistant tape or by some other method 
to denote the proper distanre into the staek or duct l~r 
each sampling po111t. Place lmowu volumes of w~ter m 
the first two impingers. Weigh and record the we1g(!t of 
the silica gel to the nearest O • .> g, an!1 trausler th": ~1llca 
gel to the fourth impingt'r; altnnat1vely, the s1hr!\ gel 

··may llrst be trnns!erred to the impinger,_311d the 1n·1ght 
of the silica gel plus impiugn recorded.al . . 

2.2.2 Select a total sampling time mrh tha_t a nmll· 
mum total gas volume of 0.00 scm (21 sci) w11l be col· 
lected at a rate no grenter than 0.0"21 m•/min (0.75 elm). 
When 'both molstw:e content and pollutant ~mis,•ion rate 
are to be determined, the mobture determmauun shall . 
he simultaneous with, and for the same total length.of 
time as. the pollutant emission rate run, unless otherwise 
specified in an applicable subpart_ of the standards •. 

2.2.3 Set up the srunpliug traiu as _shown. In Figure 
f-1. Turn on the probe heater and (if applicable) the 
filter heating system to temperatures of about 1.20" C 
(2t8" F), to _prevent water coudensation ahead of UM> 
condenser; allow time for the temperatures to stabllinc. 

l'LABT·-----------:----~ 

lOCATI0•1--------------

GfERATOR-.,.----------------~ 

DATE---------------

RUN ~D .. ---------------
AMBIENTTEMPERATUR1r....----------

CAROMETRIC PRESSURE----------
PROBE LENGTH 111(ftl

1 
_____ ,_ _____ _ 

SCHEMATIC OF STACK CROSS SECTION 

iRAVERSE POiNT 
•UMBER 

'.('-

. ·.~ .. 

f' .. •·'· 

"' :., ..... -.. -~~· .... 

AVERACIE. 

SAMPLING 
TIME 

ISi, miii. 

STACK 
TEMPERA TU Rt 

oC i°FI 

PRESSURE 
DIFFERE•TIAL 

ACROSS 
ORIFICE METER 

(~Ill, 
.im!iaJHzO 

METER 
READlt'.IS 

GAS SAMPLE 
VOLUME 
1113 (ft3) 

Place crushed Ice In the Ice bath cont1Yn6J', U is recom
mended. but not required, that I! lealr check be done,• 
follows: Disconnc.:t the probe from the first impinger « 
(ii appllcable) from tl/e filter ,bo\d.~._Plug the Inlet to thi 

·'first impinger (ot tuter'liol~rJ,abd Jfu.11a380 mm (15 In.) 
Hg vacuum; _a lower vacuum may be nsed, provided that 
It is not exc('Jlded during the test. A leakage rate In 
exr•ss ol 4 percent olthe average sampling rate or 0.00057 
m•/min (0.02 elm), whichever Is less, Is unacceptable. 
Following th_e 1.~ ~h~k, reco~~~ ~~e}~robe to the 
samplmg_ tram. _ . • . . _ . .:. , . .,,. ~ 

2.2.4· During .the samj:Ilmg nm, maintaJn'-a sampling 
rate within 10 perrent of «Onstant rate, or !\1l;kpeclfied by 
the Administrator. For each nm, recort, \he data re
qnired on the exampla data sheet sho~ In Figure 4;-2. 
Be sure to record the dry gas meter reading at the begin· 
ning and end of each sampling tin\e.incfeD)ent and when· 
ever sampling Is halted. Take ~her GPlltOl>rllrte readl11g9 
at each sample pol11-t;-.at' ~:'cinoe1'1Uiin.a eacb Ume lncreineiit: . ' . . . . .-r-... 

2.U · To begin sampling, position the probe tip at Uie 
llrst traverse point. Immediately start the pump and 
adjust the flow to the desired rate. Traveme the cross 
iection, samplilllt at each .traverse. point for an equal 
length of time. Add""mOrliAoo:llrtd.,lf necessary, salt to 
mafntain a temperature or less than 20" C (68° F) at the 
silica gel outlet. 

2.2.6 Alter collecting the sample, disconnect the probe 
from the filter holder (or from the first lmpinger) and con· 
duct a leak check (mandatory) as described In Section 
lU!.$. Reoord .the leak rata.,If.the~eakage rate exooeds the 
allowahle rate, the tester shall either reject th~ test re
llUlts or shall correct.the sample volume as in Section 6.3 
of Met~d 5:-Next, y:ie;i).suie J.f1e'yolill!'e of the moisture 
condensoo to the nearest inl. Detenrune the Increase In 
weight of the silica gel (or silica gel plus impinger) to the 
nearest 0.5 g. Record this Information (see example data 
sheet, Figure. 4-3) and calculate the moisture percentage, 
as described tn }:3 .belo.v. 

GASSAMl'LETEMP~R~TURE . 
... Al)>RY G~OOlfA . ( ·~ ~, 

..... :;,.· 

UMPERATURE 
OF GAS 

LfAlllll!G 
CONDENSER OR 
!.AST IMPING ER, 

ec (Of) 

";<·:: ~,. ;.(; ... ,. ./.t 

. • •· .• ~ 11••~ • 

Figljre 4·2. Field moisture determination·reference method. 87 



. HEATED PROBE 

fll~R 

CGl.ASS W.OOL) · · ill'.l!C 

ICE BATH 

MIDGET IMPINGERS 

·Figure 4~4 .. Moisture-sampling train - approximation method. 

l~ATION ...... ____________ _ COMMENTS 
·TEST ..... _....._ ______ _.,;_... _____ _ 

~AT~_-._· -~--------------... OPERATOR _______________ _ 

BAROMETRIC PRESSURE _________ _ 

GAS VOLUME THROUGH 
METER, (Vm), RATE METER SETTING METER TEMPERATURE, 

CLOCK TIME ml (ft3) ml/min. (ft3/min.) 0c.(.~f) 

·- : 

' .. 

... 

··-· 

· Figure 4-5. Field moisture determ.ination - apP.roximatiOn method. 
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2.3 Calculations. Carry out the following calculations, 
retaining at least one extra decimal figure beyond that or 
t~-:i~quired data. Round off figures alter final calcula-

IMPINGER SILICA GEL 
VOl.Ul.IE, WEIGHT, 

ml· 9 

FINAL 

INITIAL 

FFERENCE - --
Fi~uro 4 3. Analytical data· reference oiethoc:i. 

2.3.1. Nomenclntur•. 
R.,.,=Proportion ol wat1•r n1por, by \'0111111"'1 in 

the gas stream. 
' ·M. =Molecular weight or water, 18.0 g/g-mole 

. (18.0 lb/lb-molP.), · 
P.=Absolute pressure (for this 11wlhod, same 

as barometric pressure) at the dry gas meter, 
mm Ug (in. 1111). 

P, 1 J=~tandard absolute pressnrr, 7ti0 mm Hg 
<~'9.92 in. Hg). 

R =Ideal gas constant, 0.06236 (mm Hg) (ml)/ 
(g-mole) (°K) ror metric w1its and 21.85 (ln. 
Hg) (lt')/Ob-mole) (0 R) !or English units. 

T .=Absolute temper,.ture at meter, °K (0 R). 
1'.,4 =Standard absolute temperature, 293" K 
· (.528• R). 
V .=Dry gns volume measun•d by dry.gns meter, 

· dcm (def). . 
6V.=Incremental dry gas volume measured hy 

dry gas meter at each traverse point, dcm 
(dcO. 

V.<.r•i=Dry gns volwne measured by the dry gas 
meter, corrected to standard conditions, 
dscm (dscO. . 

V ••<.,•> = Volnme or water vapor condensed corrected 
to standard conditions, scm (scO. 

V •t1Co••> =Volwne or water vapor collected In silica 
gel corrected to standard conditions; scm 
(scO. 

Vt= Final volume or condenscr water, ml. 
¥;=Initial volume, if any, of condenser water, 

ml. .. 
W,=Final weight of siliea gel or ~ilica gel plus 

lmpinger, g. 
W;=lnitial weight of silica g••I or siliea gel plus 

hnpinger, g. 
Y=Dry gas meter calibration factor. 
p.= Densit:v.

87
of water, 0.9'J82 g/ml (0.002'201 

lb/ml). 
2.3.2 Volume or wat"r vapor condensed. 

y (V1-V;)p .. RT.,,1 

"-'••n= P.t<t"1f .. 

=K1(V1-V;) 
t:qu:1tion 4 ·I 

where: 
Ki=0.001333 m>/ml for metric units 

=0.047CY7 ftl/ml for Engllsh units 
2.3.3 Volume of water vapor collected in silica gel. 

v ... ,(.td) 
(W,-W,)RT.1<1 

P,tdM,. 
=K1(W1-W;) 

•here: 
Kt=0.001336 m•/g for metric units 

•0.04716 ftl/g for Engllsh w1ils 
2.3.t Sample gas volume. 

wh1·rt>: 
lia=0.38AA 0·K/mm Ilg Cur 11wlri1: u11its 

=17.64 ° R/in. H11 for K11gllsh u11ils 

~:quatlon 4-2 

Fq11atfo11 4· 3 

NOTE.-;-H the post-test lf'ak mtr (~Pc·li1111 :.!.'..!ti) •·X· 
c1~ds the allowalJle ralf', 1·orr1·1·t llu~ v~ll!I' of \' .. i11 
Eqnntiun 4-3, as·dl·Sc:rihi•d in S1•dio11 0.3 or M1·lhod ti. 
~ :t.:j Moist11re Conll•11t. 

H - _ __!C~_c~ 11 >.·t!'.,_._,_,~.:> ___ _ 
.r, - ~,.•t'C (•l~l) +Vint f_at1t) + V m (•tJ) 

E•p•ntlun 4-·f 
~OTJ.:.-Tn saturatc~d or moi..;t.11rl' <lro

0

plct-lad1•11 gas 
strl'&nlS, t.wo ·~alculations or the moisture content of the 
stal'k gas shall be made, one using a value based upon 
the saturated conditions (sec s ... ·tion 1.2), and another 
based upon the results of the imµinger analysis. The 
lower of these two values of B <• shall be considered cor
r~ct. 

2.3.!i Verilication of constant sampling rate. For each 
time incr•1nent, determine the AV •. Cakulate the 
average. ti the value for any time increment dilTers from 
the average by more than Ill prri·t•nt, rejed the res11l!8 
and rt'I>t!'at the rwi. 
3 . .4pproxima!ion .\Jethod 

The appmximation method d••s1Tihcd below is pre
sented only as a suggested m<thod (see Scdion 1.2). 

3.1 Apparatus. 
3.1.I Probe. Stainless steel or glass tubing, sufficiently 

heated to prevent water condensation and equipped 
with a tilter (either In-stack or h•.ated out-stack) to ;.,. 
move particnlate matter. A plug of glass wool, inserted 
into the end or the probe, is a satisfactory filter. 

3.1.2 Impingers. Two midget lmpingers, each with 
30 ml capacity, or equivalent. 

3.1.3 lee Bath. Container and ire, to aid In condens-
ing moisture in implnger9. · 

3.1.4 Drying Tube. Tube packed with new -or r&o 
generated 6- to 16-mesh indicating-type silica gel (or 
c11uivalent desiccant), to dry the sample gas and to pro-
tl"t!t the m~tt"r and pump. · 

:1.1 .. 5 Valve. :-!eedle valve, to regulate the sample gas 
flow mt.'. 

3.1.6 Pnm1>. Leak-lree! cliaphragm type, or cquiva
I.•ut, to pull the gas samp e through the train. 

3.1.7 Volume meter. Dry gas meter, sufficiently ac
curate to measure the sample volume within 2%. and 
l'alihrale•I over the range of flow rates and conditions 
:\ctually encountered during sampling. 

3.1.8 Rate Meter. Rotameter, to .Dteasure the flow 
range from Oto 31 pm (Oto 0.11 elm). 81 . 

:J.1.9 Graduated Cylinder. 25 ml. 
3.1.10 Barometer. Mercury, aneroid, or olhcr harom· 

eter, as deseribed in Section 2.1.5 above. 
3.1.11 Vacuwn Gauge.· At least 760 mm Ilg (:IO In. 

Hg) gauge, to be used for the sampling leak cheek. 
3.2 Procedure. 
:i.2.1 Place exactly 5 ml distilled water ln each im· 

pinger. Leak check the sampling trainas follows: 
Temporarily insert a vacuum gl\uge at or 
nP.ar the probe inlet; then, plug the vr0ue 
inlet and pull a vacuum of at least 250 mm 
Hg < 10 in. Hg>. Note, the tiruc rate of 
change of the dry gas met.er dial; altc;·;1a.ti
vely, a rotametcr <0-40 cc/minl may be tern· 
porarily attached to the dry gas meter 
outlet to determine the leakage rate. A leak 
rate not In excess of 2 percent of the aver· 
age sampling rate Is acceptable. 

Nou.-Carefully release the probe inlet 
plug before turning off the pump. fl7 

3.2.2 Connecl the probe/ insert It into the staolt, and 
sample at a oonstant rnt.e o 2 lpm (0.071 cfm). Continue 
sampling until the dry gas meter rcglstera about 30 
lit.rs Cl.I ftl) or unlll visible liquid droplets are carried 
over from tbe first lmpinger to the second. Rcoord 
~=:;'~~t~eF~. and dry gas meter reaclings as 

3.2.3 After rollecting the sample, oombi11e the oon
t•nts of the two implngers and measure tho volume to the 
Jll\llfl'St 0.5 ml. 

,,3 Calculations. The calculation method presented ls 
d1••lgned to estimate the moisture In tho stack gas; 
therefore, other data, which are only necessary for ac
curat.e moisture determinations, are not collected. The 
ronowing equations adequately eslimate thn moisture 
rontent, for the purpose of dct<'flnining bokiJu·<ic sam
pling rate settings. 

3.3.1 Nomenclalure. 
B •• =Approximate proportion, by volume, ol 

water vapor In the gas stream leaving the 
second impinger, 0.0'15. 
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Bv,=Water vapor in the gas stream, proportion by 
volume. 

M.=Molecular weight of water, 18.0 g/g-mole 
(18.0 lb/lb-mole) · 

P.=Absolute pressure (for tbls method, same aa 
barometric pressure) at the dry gas meter. 

Po1•= Standard absolute pressure, 760 mm Hg 
(29.92 in. HR). 

R=ldeal gas oonstant, 0.06236 (mm Hg) (ml)/ 
· (~-mole) (°K) for metric wilts and 21.85 .,, 
~ts~g) (ftl)/lb-mole) (0 R) for English 

T.=Absolut.e t.emperatureat meter, °K (0 R) 
To1•=Standard absolute temperature 293° K 

1!i28° Rl ' 
V1=Flual volume or lmplnger contents ml. 
V.=lnltlal volume of lmpinger rontent8 ml 

V •=Dry gaa volume measured by dry gBs meter 
dcm (dcO. · ' 

V •Co••>= Dry gas volume measured by dry gas meter 
corrected to standard con di lions dscm 
(dscf). ' 

V ••h••>=Volume of water vapor condensed corrected 
to standard oondltions, scm (scO ' · 

p .. - Density or water, 0.9982 gfml (O.cmzo1 lb/ml). 
Y =Dry gas meter calibration factor. 87 

3.3.2 Volume of water vapor collected. 

y (Vi- V;)p,.RT.ld 
... P.tdM• 

=K1(V1-V.) 

Equation 4-.'> 
where: 

Xs=0.001333 m•/ml for metric units 
-O.IM707 ftl/ml for English units. 

3.3.3 Oas volume. 

( P .. ) (T•td) 
P.td T., 

-K v V .. P .. - .. -....--
:1·. 87 

Equation 4-6 
nen: 

Ka=0.38&8 °K/mm Hg for metric units 
=17.&t 0 R/ln. Hg for Epgllsh units 

3.3.4 A ppro1imate moisture content. 

B -~-"-1-·-- +B 
ira-1rll'(' ht4) + ~' 1ft (ltd) ' . Lr'tll 

4. ca)ib1ation 

V udolJ) + ( 0.025) 
V wol.rd) + V"' (old) 

E . 787 quation 4-

4.1 For the 1·1•ft•rencc method, calibrate •quipmcnt as 
~pecified in the following sections ol Method 5: Section 5.3 
(metering syst•m); Section 5.5 (temperature gauges); 
and Section 5.7 (barometer). The recommended leak 
check of the metering system (8ectiou 5.6 of Method 6) 
also applies to the reference method. For the appro1ima
tlon method, use the procedures outlined ln Section 5.1.1 
of Method 6 to callhrat.e the metering system, and the 

·procedure of Method 5, S..ction 5.7 to calibrate the 
barometer. 

5. Blbllographf/ 

1. Air Pollution Engineering Manual (Second Edition). 
Danielson, J. A. (ed.). U.S. Environmental Protection 
Agency, Office or Air Quallty Planning and Standards. 
Research Triangle Park, N.C. Publlcatlon No. AP-40. 
1973. 

2. Devorkin, Howard, et al. Air Pollution Source Test
ing Manual. Air Pollution Control District, Los Angeles, 
Calif. November, 1963. 

3. Methods for Determination of Velocity, Volume, 
Dust and Mist Content of Gases. Western Precipitation 
f?~~:~f~~'/-~.1t;:&~cturing Co., Los Angclrs, ca111. 



METHOD ~DETllBlllINATION or PABTICULA TK E111s.,1oi;a 
FROJI STATIONARY 80tJRCK8 

l. Principle and Af>PllcabUUli 

l.l Principle. Particulate matter Is withdrown lso
klnetlcally from the source and collected on a glass 
fiber filter maintained at a temperature In the range of 
120±1'• C (248%25° F) or such other temperature • 
speciJ!ed by an applicable subpart of the standards or 
approved by the Administrator, U.S. Environmental 
Protection Agency, for a particular application. Tbe 
particulate mass, which lnclude.1 any material tha& 
condenses at or above the Ill tration tern perature, la 
determined gravlmet.rlcally after remonl of uncombined 
water. 

1.2 Applicability. This method la applicable for the 
detenniuatlon of particulate emissionB from stationary 
sources. 

2 •• 4Jl'J>Clralua 
2.1 Sampling Train. A schematic of the sampling 

train used In this method Is shown In Figure 5-1. Com· 
plete construction details are given In APT ~l 
(Citation 2 In Section 7); commerctal models of thla 
train are also available. For changes from APT~l 
and for allowable modifications of the train shown In 
Figure 5-1, see the following subsections. 

The operating and maintenance procedures for the 
sampling train are described Jn APTD--0676 (Citation 8 
In Section 7). Since correct 11SR11e Is Important In obtain· 
Ing valid results, all users should read APTD--0676 and 
adop& the operating and maintenance procedures ou&
Uned In I&, nnl- otherwise specified herein. The sam
pling train consists of the following components: 

. S.U Probe Nozr.!e. Stainless steel (316) or glass with 
llllaro, tapered IMd1ng edge. The aagle ol taper sball 
be <1!11' and the taper shall be on tbe out.side to pl'8.'M!l"Ve 
a c0nstant Internal diameter. The probe nozzle sball be 
of the button-book or elbow desffn, unless otherwise 
8l*ifled by the Administrator. f made of s~ 
steel, tbe nozr.le shall be constructed from seamless tub
ing; other mat.erlals of construction ma1899 U8ed, aubjec& 
to the ap~val of the Administrator. 

A range or nozzle m- sultable for lsoklneUc samDllnl 
llbould be available, e.g., 0.32 to 1.27 cm (~ IO H fn.)~ 
or larger U higher volume sampling trains are ased
lnlllde diameter (ID) nozde.1 hi Increments of 0.16 cm 
Oil In.). Eacb nozzle shall be calibrated according to 

· She orocedures outlined In Section 5. 
2.t.2 Probe Liner. Borosilicate or quartz glass ttiblng 

With a beating s111tem capable of maintaining a gas tem· 
perature at the exit end during sampling of 120±14° C 
(2'8±25° F), or aucb other temperature as specified by 
an applicable subpart of the standards or approved by 
&be Administrator for a particular application. (The 
llBlter may opt to operate the equipment at a temperature 
lower than that specified.) Since the actual temperature 
at the outlet of tile probe Is not usually monitored during 
ampling, probe! constructed according to APT~l 
and ulllizlng the calibration curves of APTD--0676 (or 
-1lbrated according to the procedure outlined In 
APTD--0676) will be considered acceptable. 

Either boroslllc:.te or quaru glass probe liners may be 
med for S\ack temperatures up to about 480" C iXXI' F): 
quart& linen shaU be used for :empcraturee between 480 
liDd 900° C (900 and 1,650" F J. Both types ol liners may 
be used at higher temperatures than specified for short 
118riods or time, subject to the approval ol the Adminis
trator. The softening temperature for borosilicate Is 
l20" C (1,5(6" F), and for quartz It ia 1,50( ° C (2,732" F). 

Whenever practical, every effort should be made to ose 
borosilicate or quarts glass probe Uners. AlternaUTely. 
metal Uners (e.g., 316 stalnl09S steel, lncoloy 82bb' or other 
eorroslon resistant metals) made 01 amnless tu Ing may 
be used, 111bjec. to the approval of the Admlnlstrator. 

2.1.3 Pltot Tube. Type S, a.s described in Section 2.1 
fll Method 2, or other device approved by the Admlnl&
trator. The pltat tube shall be auached to the prob< (as 
lbown In J'II!un ~l to allow COJl!lant monitoring of the 
ack gas nlocll7 Tl» iml*'l (high pl"tllllUno) openlna 
plane of tbe pilot tube shaU be even with or above the 
noszle entry plane (see Method 2, Figure Hb) during 
IUllpllng. Tbe T7l)8 S pilot tube assembly sbaU have a 
known coeftlclent, deteimlned as outlined In Section 4 of 
Method 2. 

• Menl.lon ol trade names or spec111c products does no& 
comtltute endoraement by the Environmental l'rotec
&llm Agency. 

:ll.l.4 DllJerential Pnssnre Gauge. Incl1ned manom-
eter or equivalent dev'c• \two), as <Serlbed In Bection · · 
11.2 of Method 2 •• one manometers~ be "used .or velocity ·! 
bead (6p) readings, and the other, !or ori1lce differential 
preesun readings. 

2.1.5 Filter Holder. Borosilicate glass, with a glasa 
ftit lllter support and a silicone rubber gasket. Other 
materials or construction (e.g., !ltalnless steel, Teflon, 
Vlton) may be used. subJ~t to approval or the Ad· 
mlnlstrator. Tbe bolder design shaU provide a positive 
saal against leakage lrom the out'lide or around the filter. 
The bolder Pball be attached Immediately at the outlet 
of the probe (or cyclone, II used). 

2.1.6 Filter Heal.Ing System. Any heating system 
oaDable of maintaining a t.emperature around the filter 
bolder during sampling o. 120±14° C (248±2r.° FJ, or 
such other temperature as specified by an applicable 
subpart of tbe standards or approved by tbe Admlnls
tntor for a ·particular application. Alternal.lvely, the 
tester may opt to operate tbe equipment at a temperature 
lower than that specified. A temperature gauge capable 
or measuring temperature to within 3" C (5.4° F) !ball 
be Installed so that the t.emperature around the lllter 
bolder can be regulated and monitored during sampling. 
Beating systems other than the one shown In APTD-
0581 may be lll'Cd. 

2.1.7 Condenser. Tbe following system sball be used 
to determine the stack gas moisture eontent: Four 
lmplngers connected In series with leak·lree ground 
glass flttin1:9 or any similar leal..·lree noo-<:0ntamlnatlng 
litUng!. Tbe first, third, and lourtb lmplngers 5ball be 
ol tbe Oreenburg-Smilb design. modiOed by replacing 
the tip wltb 1.3 cm (Joi In.) ll> glass tube extending to 
about 1.:1 cm Gi In.) from tbe bottom of the flask. The 
~d lmpinger shaU be oi tbe Orcenburg·Sm.llb design 
with the standard tip. Modillcsl.lons (e.g., using 11..xlble 
eonnecUons between the lmpingcrs, using materials 
other than glasa, or using Oexlble vacuum lines to connect 
tbe tilter bolder to the oondenscr) may be usedi:l aub)ect 
&o the approval of the Administrator. The rst and 
aecond lmplngers shall cont.aln known quanl.il.les of 
water (Section U.3). the third shall be empty. and. the 
fOurtb !ball cont.aln a known weight or silica gel, or 
equivalent desiccant. A. thermometer, capable of measur-

TEMPERATURE SENSOR IMPING ER TRAIN OPTIONAL, MAY BE REPLACED 
BY AN EQUIVALENT CONDENSER 

~ ~T~:::ATURE 
PITOT TUBE SENSOR 

HEATED AREA THERMOMETER I 
FILTER HOLDER 

THERMOMEtER 

I.,/' 

I 
REVERSE-TYPE 

PITOTTUBE 

STACK 
WALL 

-----·--:- --- - -- - --,r----1--
1 
I 

I 
PITOT MANOMETER IMPINGERS ICE BATH 

BY.PASS VALVE 

DRY GAS METER 

I 

AIR-TIGHT 
PUMP 

f jgure 5 1. Particulate-sampling train. 
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Ing temperature to within 1• C ~ J!') shall be placed 
a& tho ouUet of the fourth lmplnger for monitoring 

~tlvely, any system that cools the sample gas 
lltnam and alloWB measurement of the water condensed 
and moisture leaving the condenser, eech to within 
I ml or 1 g may be used, subject to the approval of the 
Administrator. Acceptable means are to measure the 
-denaed water either gravlmetrlcally or volumetrically 
.and to measure the moisture leaving the condenser by: 
(1) monitoring the temperature and r.ressure at the 
nit of the condenser and using Dalton s law or partial 
""8suna: or (2) PBSSlng the sample gas stream through 
a tared silica gel (or equivalent desiccant) trap with 
mt gases kept below 'JJ1' C (68° F) and determining 
the weight pin. ' 

U means other than lllllca gel are oaed to determine 
tile amount or moisture leaving the condenser, It is 
i.ommended that silica gel (or equivalent) still be 
-.J between the condenser system and pump to prevent 
moisture condensation In the pump and metering devloes 
and to avoid the need to make oorrectlons for moisture In 
Ule metered volume. 

Non.-11 a determination or the particulate matter 
eollected In the lmplngers Is desired in addition to mois
ture content, the lmpinger system described above shall 
•be oaed, without modification. lndlvldua1 States or 
oontrol agencies requiring this Information shall be 
oontlleted as to the sample recovery and analysis ol the 
lmplnger contents. 

2.1.B Metering Systom. Vacuum gaogt1, leak-free 
pump, thermometers capable or measuring temp<"rature 
to within 3° C (5.4° F), dry gas meter capable ol measuring 
. 'fOlume to wll.bln 2 percent, and related equipment, as 
llbown In Figure ~1. Other metering systems capable or 
maintaining sampling rates wilhlu 10 percent ol iso
lllnltlc 1111d of detcrmlnlng 98mplc volumes to within 2 
..-it may. be used, subject to the approval ol the 
Admlnlstral.or. When the meter11111 system ls usl'd In 
oonjW1Ctlon with a pltot tube, the syswm shall euable 
obeclu ol lsoklnetlc ratrs. 

Som piing traius utllidng metering systems designed for 
~er ft.ow rates than that described in APTD--0581 or :on. ~G :etlodbe ace~er.°vldM! that tbe speciJh'a-

2.1.9 Barometer. Mercury, aneroid, or other barometer 
eapable or measurln~ atmospheric pressure to within 
2.6 mm Hg (0.1 In. Hg). lo many ca.'W'S, the barometrlo 
nadlng may be obtained lrom a nearby national weathK 
mTlce staUon, In which case tba station value <which Is 
.1he ·absolute baromel.rlc llJ'e6SU1e) shall be requested 11114 
an 9djustment for elevation dUl'erences between the 
weather station and !BmPHlll point shall be applied at a 
rate of minus 2.6 mm Hg (0.1 In. Bg) per 30 m (100 N 
•IP.vation Increase or vice ver!B for elevation decrease. 

2.1.10 Gu Density Determination EqulpmenL 
·Temperature Bell!Or and pressure gauge, as described 
In eecuons 2.8 and 2.4 or Method 2, and gas analyzer, 
If neee8!l8rY as described In Method 3. The temperature 
""'naor shall, preferably, be permanently attached to 
the pltot tube or sampling probe in a fixed configuration, 
ancli that the tip of th. e sensor extends beyond the leadln& 
ecl1e of the probe sheath and does not touch any metal. 
Alternatively, the sensor may be attached Just prior 
to use In the field. Note, however, that If the temperature 
sensor ls attached In the fiel!I, the sensor must be placed 
In an Interference-free arrangement with respect to .the 
~pe S pltot tube openings (see Method 2, Figure 2-7). 
As a second alternative, If a difference of not more than 
1 i;iettent In the average velocity measurement Is '° be 
lntrodllftd, the temperature ~uge need not be attached 
to tll,e probe or pltot tube. (This alternative la subject 
to the approval of the Administrator;) 

2.2 Sample Recovery. The following ltema are 
needed· . 

2.2.1 ·Probe-Liner and Probe-Nozzle Brushes. Nylon 
bristle brushes with stainless steel wire bandies. The 
probe brush shall have extensions (at least as long as 
the probe) of stainless steel, Nylon, Teflon, or similarly 
tnen material. The brushes shall be properly sl&ed and 
lb&Ded to brush out the probe liner and nozzle. 

2.l.2 Wash Bottles-Two. Olass wash bottles are 
recommended; polyethylene wash bottles may be used 
a& the option orthe uster. It Is recommended that acetone 
not be Stored In polyethylene bottles for long~ than a 
month. 

2.2.3 Glass Sample Storage Containers. Chemically 
resistant, borosilicate glass bottles, for acetone washes, 
600 ml or 1000 ml. Screw cap liners shall either be rubber
bllrked Teflon or shall be constructed so as to be leak-free 
and resistant to chemical attack by acetone. (Narrow 
mouth glass bottles Lave been found to be less prone to 
leakage.) Alternatively, polyethylene bottles may be 
used. 

2.2.4 Petri Dishes. For filter samJ'1es, gl&"S or J:::lY· 
=~·8yruess otherwise specifie by the A . ·.n-

2.2.5 Graduated Cylinder and/or Balance. To meas
ure condensed water to within 1 ml or I g. Graduated 
cylinders shall have subdivisions no greater than 2 ml. 
Most laboratory balances are capable of weighing to the 
nearest 0.5 g or less. Any or these balances Is suiteble for 
use here and in Section 2.3.4. 

2.2.6 Plastic Storage Containers. Air-tight containers 
to store silica gel. 

2.2.7 Funnel and Rubber Policeman. To aid In 
transfer of silica gel to container; not necessary if silica 
gel la weighed In the field. 

2.2.B Funnel. Glass or polyethlene; to aid In sample 
Pl'JCOVerY. · 

2.8 Analysis. For analysis, the following eql)ipm~nt Is 
needed. 

2.3.1 Glass Weighing Dlshee. 
2.8.2 Desiccator. 
2.8.8 .Analytical Balance.-'l'o measure to within 0.1 
mg. . 
2.8.4 Balance. To measure to witbln 0.5 g. 
2.8.6 Beakers. 250 ml. 
2.8.6 Hygrometer. To measure the relatl ve humidity 

d the laboratory environment. 
:U.7 Temperature Gauge. To mearnre the tempera· 

tme of the laboratory environment. · 

8. Rlaqenta 

~WB~pling. The reagents used in sampling ate as 

1.1.1 Filters. . Glass fiber filters, without organic 
binder, ublhltlng at least 99.95 percent efficiency (<O.~ 
PQroent penetration) on 0.3-micron dloctyl phtli8late 
amolce particles. The filter efficiency test shaD be con· 
dncted In accordance with ASTM standard method D 
ll98&-71. Test data from the BUpplier's quality control 
program are snlllclent for this purpose. 

8.1.2. Slllca Gel. Indicating type 6 to 16 mesh U 
previously used, dry at 175° C (3M!" F) for 2 bours. New 
lllllca gel may be used as received. Alternatively, other 
types of deslceants (equivalent or better) may be used, 
BUbject to the approval of the Administrator. 

3.1.3 Water. When analysis of the material caught In 
the lmplngers is required, distilled water shall be used. 
Run blanks r,nor to fielrl use to eliminate a high blank 
on test samp es. 
' 8.U Crusbed Ice. 

8.1.11 Stopcock Grease. Acetone·lnsoluble, heat-stable 
lllllcone grease. This Is not necessary If scr-~n con
nectors with Teflon sleeves, or similar, are used. Alt.erna
tive.ly, other typos of stopeock grease may be used, aub
Ject to the approval or the Administrator. 

8.2 Sample Recovery • .A:cetone-reagcnt grade, ~0.001 
percent residue, In glass bottles-ls required. Acetone 
from metal containers generally bas a bigb residue blank 
and llclioUld DOt be used. Sometimes suppliers transfer 
8C8lo•e to glass bottles from metal containers; Uius 
acetone blanks sball be run prior to field uee and on1j 
aoe&one wll.h low blank values (<0.001 percent) llhall be 
a8ed. In no - 8baU • blanll: ftfue of great.er then 0.001 
IM'ftleDt of the weight of acetone used be BUbtracted from 
the llmple Weicht, · . 

a.a Analysis. Two reagents are required IKlr the anAJy· 
Ill: . 

8.8.1 Acetone. Bame as 3.2; 
8.8.2 Desiccant. Anhydrous calcium sulfate, Indicat

ing type. Alternatively, other types of desiccants may be 
118ad, subject to the approval of the Administrator. 

'·Procedure 
· U Sampling. The complexity of this method Is such 
that, lo order to obtain reliable results; testers should be 
trained and e1perlenced .with. ~he. lest procedures •. 
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4.1.1 Pretest Prepareuon. All the components snau 
be maintained and calibrated according to the procedure 
described In APTD--0576, unle& otherwise specified 

. herein. 
Weigh several 200 to 3()1) g portions of silica gel In air-tight 

containers to the nearest 0.5 g. Record the total weight of 
the silica gel plus container, on each container. As an 
alternative, the silica gel need not be prewelghed, hut 
may be weighed directly in Its impinger or sampling 
holder Just prior to I.min assembly. 

Check filters visually against light for irregularities and 
flaws or pinhole leaks. Label filters of the proper diameter 
on the back side near the edge using numbering machine 
Ink. As an alternative, label the shipping containers 
(glass or plastic petri dishes) and keep the filters In these 
eontalners at all times except during sampling and 
weighing. · 

Desiccate the filters at 20±5.6° C (68± 10" F) and 
ambient pressure for at least 24 hours and weigh at In
tervals o at least .6 hours to a constant weight, I.e., 
<0.5 mg change from previous weighing; record results 
to the nearest 0.1 mg. During each weighing the filter 
must not be exposed to the laboratory atmosphere for a 
period greater than 2 minutes and a relative humidity 
above 50 percent. Alternatlvel)' (unless otherwise speci
fied by the Administrator), the filters may be oven 
dried at 1~° C (220" F) for 2 to 3 hours, desiccated for 2 
hours, and weighed. Procedures other than those de
ICrlbed, which account for relat!ve humidity effects, may 
be usea, subject to the approval ortbe Administrator. 

4.1.2 Preliminary· Determinations. Select the sam
pling site and the minimum number of sampling points 
according to Method 1 or as specified by the Administra
tor. Determine the stack pressure, temperature, and the 
rang .. of velocity heads using Method 2; It Is recommended 
that a leak~heck or the pitot lines (see Method 2, Sec
tion 3.1) be performed. Determlne the moisture content 
using Approximation Method 4 or its alternatives for 
the purpose of making lso~inetic samr,ling rate settings. 
Detenmn~ th .. stack ll&S dry molecu ar weight as des
cribed in Method 2, Section 3.6; If int~rated Method 3 
sampling is used for molecular weight determination, the 
Integrated bag sample shall be taken simultaneously 
with, and for the same total length or Ume as, the par
ticnlatc sample run. 

Select a nozzle size bMed on the rangr of velocity heads, 
BUch that It is not necessary to change the nozzle size in 
order to maintain lsokinetic sampling rates. During the 
run, do not change the nozzle size, Ensure that the 
proper ditl'e.rentlal pressure gauge is chosen for the range 
of velocity heads encountered (see Section 2.2 of Method 
2). 

Select a suitable probe liner and probe length such that 
all traverse points can be sampled. For large stacks, 
consider sampling from opposite sides. of the stack to 
reduce the length or probes. 

Belect a touil sampling time greater than or equal to 
the minimum. total sampling time specified In thE! test 
procedures for the specific Industry such that (1) the 
sampling time per point Is not less than 2 min (or some 
greater time interval as specified by the Administrator) 
and (2) the sample volume taken (corrected to standarCi 
conditions) will exceed the required minimum total gas 
sample volume. The latter iB based on an approximate 
average sampling rate. 

It la recommended that the number of minutes sam
pled at each point be an integer or an lntoger plus one· 
half minute, In order to avoid tlmekooplng errors.The 
sampling time at. ea~h oo!nt shall bP the ~ame. 87 

In some circumstances, e.g., batch cycles It may be 
necessary to sample for shorter times at the traverse 
points and to obtain Sll)aller gas sample volumes. In 
these cases, the Administrator's approval must first 
be obtained. 

U.3 Preparation or Collection Train. During prep
aration and assembly or the sampling train, keep all 
openings where contamination can occur covered until 
just prior to assembly or until sampling ls abont to begin. 

Place 100 ml of water In each or the first two lmplngers 
leave \he third implnger emptyb and transfer approx!'. 
mately 200 to 300 g of prewelg ed silica gel from Its 
container to the fourth lmplnger. More silica gel may be 
used, but care should be taken to ensure that It Is not 
entrained and carried out from the lmpinger during 
sampling. Place the container In a clean place for later 
U88 In ~he sample recovery. Alternatively, the weight of
itle slhl'a gel plus lmpinlter may be determined to the 
nearl!St 0.5 11 and recorded. . 



Using a tweeger or cieBn dlSJ>OSQble llUJ'l!frol alove:i, 
place a labeled (ldentllied) Bild velgbed filler In the 
filter bolder. Be sure •hat the filter Is properly cenlered 
and the gasket properly placed co as to prevent the 
sample gas stream from rlreumventlng the filter, Cbeclt 
the filtel' for tears after assembly la completed. 

When glass liners ere used, Install the selected n<nde 
using II Vlliln A 0-rlng 'C'ben staclI Wllperoturoo Ml 
liesa tban 260" C lOOO" F) ond on CBllestoe strlnt1 lll!Sh8' 
when ietnpcratures ue blgbfr. 838 .Al'TD--06'16 Cur 
details. Other com1ectlng systeUIS using •ither 31G ~1.ain 
liesa steel or Teflon ferrules may be used. When metal 
liners are used, Install the noule l!8 above or by a leak
tree direct mechanJcal 001mectlon. Mark the probe with 
beat reslst.ant tape or by some other method to denote 
Uie proper distance lnlil the s1oa<·k or duct for each sam· 
piing point. 

Bet up the train BS In Figme 1H, using (ii necessary) 
a very llghf coat or slllcone grease on all gronnc! glass 
lolnts, greasing only the outer portion (see A PTD-o.5i6) 
to avoid possibility of contamination by the silicone 
grease. Subject to the approval or the Adm inistra.tor, a 
glBBS cyclone may be used between thP. probe and filter 
holder when the total particulate rakb Is cxpc,·tcd to 
esceed 100 mg or when water droplet• are pre!'<·nt in the 
stark gas. 

Place crushed ice around the imping•"· 
4.1.4 Leak-Check Pr~edures. 
4.1.4.I Prete.'lt Leak-Check. A pretes1 ieak-l'fie,·k is 

recommended, but not required. If the trstor opts to 
conduct the pretest leak-check, the following procedure 
shall be·Used. 

After the sampling train has been assemhled, tnru on 
and set the filter and probe heating systems at the desired 
operating temperatures. Allow time for the temperatures 
to stabili•e. If a Viton A 0-ring or other leak-free connec
tion Is used in assembling the probe nozzle to the probe 
liner, leak-check the train at the sampling site by plug
ging the nozzle and pulling a 380 mm Hg (15 in. Hg) 
vacuum. 

PLANT __________ _ 

lOCATION ____ ~----
OPERATOR..._ _______ ~ 
OATE __________ _ 

RUNNO.~--------
SAMPLE BOX NO. ______ _ 
METER &ox ftO. ______ _ 
METER l>H@--------
C FACTOR ________ _ 

i'ITOT TUBE COEFFICIENT, Cp---

NOTE.-A lower vacuum may be used, provided that 
It Is not exceeded during the test. 

II an asbestos string Is used, do not connect the probe 
to the train during the leak~beek. Instead, leak~heck 
the train by first plugging the inlet to the filter bolder 
(cyclone, If applicable) and pulling a 380 mm Hg (15 In. 
Hg) vacuum (see Note Immediately above). Then con· 
nect the probe to the train and leak-check at about 25 
mm Hg (1 in. Hg) vacuum; alternatively, the probe may 
be leak~becked with the rest of the sampling train, In 
one step, at 380 mm Hg (15 In. Hg) vacuum. Leakage 
rates In excess of 4 percent or the average sampling rate 
or 0.00057 m 1/mln (0.02 elm), whichever Is less, are 
unacceptable. · 

The following leak-eherk lnstmctions for the sampling 
b:ain described in APTD-o.576 and APTD-0.581 may be 
helpful. Start the pump with bypass val~e fully open 
and coarse adjust valve completely closed. Partially 
open the coarse adjust valve Bild slowly close the bypass 
valve until the desired vacnum is rear bed. Do not reverse 
direction of bypass valve; this will cause water to back 
up Into the filter bolder. U the desired vacuum Is ex
reeded, either leak-ebeck at this higher vacuum or end 
the leak che•·k as shown below and start over. 

When the leak~heck is completed, first slowly remove 
the plug from the Inlet to the probe, fil1er bolder, or 
cyclone (If applirablc) and Immediately turn off the 
vaccum pump. This prevents the water in the impingers 
from being forced backward Into the filter holder and 
silica gel from being entrulned backward int-0 the third 
lmplnger, · 

U.4.2 Leak-Checks During Sample Run. If, during 
the sampling run, a component (e.g., filter assembly 
or lmpinger J change becomes neeessary, a leak~beck 
shall be conducted immediately before the change Is 
made. The leak-ebeck shall be done according to the 
pr~edure outlined In Sertlon 4.1.4.I above, except that 
it shall be done at a vacuum equal to or greater than the 
mulmum value recorded up to that point In the test. 

. Uthe leakage rate Is found to be no 11reater than 0.00057 

m•/mln (0.02 elm) or 4 percent or tlie average sampling 
rate (whichever 13 less), the results are acceptable, and 
no correction vlll need to be applied to the total-vo1ume 
of dry gas metered; If, however1 a higher lea)iage rate 
Is obtained, the tester shall e!tner record, the' leakage 
rate and plan to correct the sample volunie BS sbOwn In 
~IB~ 6.3 of this method, or ~~all void the. !lllDrlin11 

. · lmmedlatAlly after C01Dponent changes;. !eal!.oebl><'lis 
are optional: If such leak-chechs are done, tbe.pr~edure 
outlined In Section 4.1.4.1 above shall be·u.sed.. . 

t.1.4.3 Post-test Leah-Cheek. A leak-cheek .Js manda
tory at t.be conclusion or each sampling run. The. ieak· 
dleek shall be done in accordance with .. the procOOllres 
outlined In Section 4.1.4.1, except that.It shall be ~n
ducted at a vacuum equ11I to or gre11ter than the ma1i
mum value reached during the sampling run. 'If the 
leakage rate Is found to be no greater than 0.00057 m•Jmin 
(0.02 cfm) or 4 pere<>.nt or the avernge,sampling, rate 
(whichever Is less), the results are acccptnblf, e.n.d no 
oorrectiou need be applied to the total volumP..of dry. gas 
metered. l~ however, a higher leakage raoo,ls o.btained, 
tbe tester snail ell.her record the l•.ahage rate and ooqect 
the sample volume as shomi In 8ecUon 6.3 of.Uri& method, 
or shall void t.be sampling run. . · -. · ,.-:.;r.. 

U.6 Particulate Train Operation. Durifltl· , the 
sampling run, maintain an lsohlnet.ic .sampll111r-:rate 
(wit.bin 10 percent of true lsohinetie .unl""" .etbtl:w.18'!! 
specified by the Admlnlstrat.or). 11ud a te.mpera'tun1 
around '11e filter of 120±14° C (248±25~ F);or sucb.c>ther 
temperature as specified by an applicable subpart 'of tbo 
standards or approved by the Administrator. . · 

For each run, record the data required on a.data abeet 
!!Deb as the one shown In FiguN l>-2. Be sw:e.to reco.rchbs 
Initial dry gas meter reading. Reoord I.he dry Rflll,meter 
readings at t.be beginning e.nd end of each sampltDg_tJ.ma 
Increment, wben changes In llo'I>' rotea are made~re 
~d after eech leah cheel!, tlDd when sam11lin11 la ~ ..... ,,_ .: . 

. .::: ·~ . '- ~~:_~-
~ • • • • • . .• ~> 

. ·fl,:i! 
'• t • ': ·,, 

" . 
' ., . 

AMBIENT TEMPERATURE ____ ,..;....-..-.....,.,...,.,;.;·-~,,,,;;' t' 
•. '.• • • .·J,',r ~,.. • ;#' ,,~. 

SCHEMATIC OF STACI\ CROSS SECTION 

PRESSURE 
DIFFERENTIAL 

ACROSS 

BAROMETRIC PRESSURE ' •~, 

ASSUMED MOISTURE.%--=------"----.;.,..,.-' · ..... ..:.i.··-"0 ";. 

PROBE LENGTH, m (ft) __ ....__ ...... ____ .. _-__ _._ 

HOZZLE IPENTIFICATION li!o, _____ __.._ ....... .,.' ~'' 
AVERAGE CALIBRATEO NOZZLE DIAMETER, cm(inJ ...... 

10

..:.;,·.,,..."'._:'.,,·_'-

PROBE HEATER SETTING · .•. - ., 

LEAK RATE, m3/min,(cfm} ________ ....,.." _·.•-"..;·..;,"-~' 

PROBE LINER MATERIAL""."'"'-'----,-..;,.......:--'..:;.·'.:...,''...:·':...:.·'.,;;,..·-?'· 

STATIC _PRESSURE, mm He Un. H~----------·· -··"'·~'·· 
FILTER NO.----'-------'----'"',.........,;,...;...._. 

: r .. 
,-.... :· .. f 

" 
; ... : ;c·· 

GAS SAMPLE ·TEMPERATURE 
. T~EAATU~ , 

STACI\ VELOCITY ORIFICE AT ORY GAS METER 
• . Ul' GAS·,,~ • 

LEAVING! ' ·;_ . SAMPLING VACUUM' TEMPERATURE HEAD METER GAS SAMl'l.E 
TRAVERSE POiNT TIME mm Hg IT5l (l.PsJ, 

FILTER HOLDER C,ONDENSEll 00 · 
mnlizO VOlUME IM.Ei OUTLET TEMPERATURE, LAST IM~INGER. . 

NUMBER 181. min. (in. Hg) 0 c 1°Fl mm(ln.JHaO Ii•· H20I m31f131 oc 1°FI oc I °FI °Cl°FJ •0 c l~F(; __ ,;. 
-

; ; . ~ i< 
·~ . _,. .. i ~--.~·· 

.. 
• . . -: ~.~. ·:·; ~ ~ . 

·. ::.bj.~-

. 

TOTAL Avg. Avg. 

AVERAGE Avg. 

Figure. 5-2. Parliculate field data. 
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Take other readings reqnlred by Figure 5-2 at least once 
at each sample point during each time Increment and 
llddltlonal readings when s!gn!llcant changes (20 percent 
variation In velocity head readllllts) necessitate add!· 
tlonal adjustments In flow rate. "Level and sero the 
manometer. Because the manometer level and oero may 
drift due to vibrations and temperature changes, make 
periodic checks during the traverse. 

01eBD the portholee prior to the teat nm to mlnlmlM 
the chance of sampling deJ>OSlted material. To betrl.D 
aampling, remove the noule cap, verify that the lifter 
and prolie heating systems are up to temperature, and 
that the pltot tube and 11robe are properly positioned. 
Position the nozzle at the flnlt traverse _J)Olnt with the tip 
110fntlng directly Into the gas stream. Immediately start 
the pump and adjust the flow to lsokinetlc conditlona' 
N omographs are available, which aid In the rapid adjust· 
ment of the illokineUc sampling rate wlthoflt escesslft 
eomputat!ona. Tbem nomographs are deslaned for 11118 
when the Type 8 pltot tube ooelllclent Is O.ilH:0.02 and 
the 8taclt gas equivalent density (dry molecular ftigbt) 
ta equal to 29:H. APTD-<>676 details the procedure for 
ustng the nomographs. U c, and M• are outside the 
above stated ranges do not use the nomographs unless 
appropriate steps (see Citation 7 In Section 7) are taken 
to compensate for Uie deviations. 

When the stack Is under slgnUkant negative pressure · 
(height of lmplnger stem), take care to close the coane 
adJust valve before Inserting the probe Into the stack to 
prevent water Crom backing Into the filter holder. U 
necessary

1 
the pump may be turned on with the coarse 

lodlust Va.LV8 closed. . · · 
When the probe Is In posltion1 block off the openings 

around the probe and portho1e to prevent unrepre
aentatlve dilution of the gas stream. 

Traverse the stack cross-&>ctlon, as required by Method 
l or as specified by the Administrator, being careful not 
to bump the probe nozzle Into the stack walls when 
sampling near the walls or when removing or Inserting 

. the probe. throug!I the portholes; this mtnimlus the 
chance or extracting deposited material. 

. During the test run, make periodic adjustments to 
keep the temperature around the filter holder at the 
proper level; add more Ice and, U necessary, salt to 
maintain a temperature of less than 20" C (68° F) at the 
cond•nSPr/s!l!ca gel outlet. Also, perlod!rally check 
the level and zero or the manometer. 

JI the pressnre drop across th~ filter becomes too. high, 
making il:okinetir. sampling difficult to maintain, the 
filter may be replaced In the midst of a sample run. It 
Is recommended that another complete filter assembl7. 
be 11J1ed rather than attempting to change the filter itsel . 
Before a new filter assembly Is installed, conduct a leak· 
che<·k (8"e ·section 4.1.4.2). The total particulate weight 
ahall lnrlude the summation or all filter assembly catches. 

A single train shall be used for the entJre sample nm 
'ex<·ept in cases where simultaneous sampling Is req111r.;(! 
In two or more separate ducts or at two or more 411Terent 
locations within ·the same duct, or, In cases where equip
ment failure necessitates a change of trains. In all other 
situations, the UBe of two or more trains will be subject to 
the approval or the Administrator. 

Note that when two or more trains are used, 1epai'ate 
uia!J'llell of the front-half and (ii applicable) lmplnger 
catches trom each train shall be performed, unless ldentl· 
cal nor;r.le sir.es were used on all trains, In which case, the 
tront·half catches from the Individual trains may be 
combined (as may the lmp!nger catches) and one analysis 
of front-half catch and one analysis of lmp!nger catcll 
may be performed. Consult w!th the Administrator for 
details concerning the calculation of results when two or 
more trains are used. 

At the end of the sample run, tum off the coarse adjust 
Talve,.remove the probe and noule from the stack, tum 
off the pump, record the final dry gaa meter reading, and 
conduct a post-test Iealt-eheck, as outlined In Section 
4 1 4 3. Also leak-check the pltot Jines as described in 
Method 2, sOCtlon 3.1; the lines must pass this leak-check, 
In order to validate the velocity bead data. 

U.6 Calculation ol Percent Isokinetlc. Calculate 
percent-lsokinetlc (see Calculations, Section 6) to deter· 
mine whether the run was valid· or another test run 
sbonld be made. II there was diffirnlty In maintaining 
laokinetlc rates dne to source conditions, consult; with 
the Administrator for possible variance on the lsokinetlc 
rates. 

4.2 Sample Rtcovery. Proper cleanup procedure 
begins as soon as the probe Is removed from the stack at 
the end or the sampling period. ·Allow the probe to cool. 

When the probe can be safely handled; wipe off all 
externfll particulate matter near the tip or the probe 
noule and place a co.p over it to prevent losing or gaining 
particulate matter. Do not cap off the probe tip tightly 
while the sampling train Is cooling down as this would 
create a vacuum In the filter holder, thus drawing water 
from the lmplngers Into the filter holder. 

Before moving the sample train to the cleanup site, 
remove the probe from the sample train, wipe off the 
lllllcone grease! and cap the open outlet of the probe. Be 
careful not to ose any condensate that might he present' 
Wipe oft the silicone grease from the filter inlet where the 
probe was fastened and cap It. Remove the umbillcal 
cord trom tbe last lmplnger and cap the Im pinger. II a 
llexlble line Is used between the first lmplnger or con• 
denser and the filter bolder, disconnect the line at the 
filter holder and let any condensed water or liquid 
drain Into the lmpingers or condenser. After wtping cft 
the silicone grease, cap off the filter holder outlet and 
lmplnger Inlet. Either ground-glass stoppers, plastic 
caps, or serum caps may be used to close these openings. 

Transfer the probe and filter-lmplnger assembly to the 
cleanup area. This area should be clean and protooted 
from the wtnd so that the chances of coutaminatlng or 
losing the sample w!ll be mlnirnited. 

Save a portion or the acetone used !or cleanup as a 
blank. Take 200 ml of this o.c•lone directly from the wash 
bottle being used and place ii In a glB!IS srunple container 
labeled "acetone blank." 

Inspect the train prior to and dnrlng dl"as:ll'mllly and 
note any abnormal cond!Uons. Treat the samplos as 
follows: · 

Contalntr No. I. Carefully remove the filter from the 
filter holder and place It In Its Identified petri dish con· 
talner. Use a pair or tweeters and/or ch>an d!sposablo 
&urRlcal gloves to handle the filter. II It Is necessary to 
fola the tilter do so such that the particulate cake 18 
Inside the fold. Carefully transfer to the pct rl dish any 
particulate matter and/or filter fibers which adhere to 
the !Uter bolder gasket, by wing a d17 1'ylon bristle 
brush and/or a sharp-edged blade. Seal the container. 87. 

Contalntr No. I. Taking care to see that. dust on the 
outside or the probe or other utertor surfaces does llOt 
get Into the sample, quantitatlvelJ recover particulate 
matter or any condensate from the probe nonle, probe 
fitting. pro~ liilft', and front half of the ftlter hdld« bJ 
""ash log tbeAe eonipoueillll .,ith acetone and placlng the 
-.-111111 ID a glaBs contalnt1r. Dist.!li..t 'Wat.er ma1 be ased 
instead of aoetom when approved by the Adminldrator 
aod ehal1 be naed ••beu spPelfied by Ch~ Administrator; 
in t.heee CL- 88ve a water blflnll and follow U... Admln• 
istrator'a diteetions oo analysis. Perfonn ~ aoet,one 
rim•es as follows: 

Carefully ren1ove the probe tlOf.tlc and <"1<'&11 the Inside 
surlM'e by rinsing with ll<"Pt,,n• from a v.-a.•h bottle and 
brushing v.-ltll a Nylon bristk> ,IJrusb. llru•h unlil th• 
M'Plone rinse shows no vlsihle pe.r1!clrs. alter whlcll 
mako a final rlns. or th• ln•ide surl11<·• w11 h B<"e1onc. 87 

llrusl1 and rln•c the inside parts or the Sv.-ap:elok 
fltUn~ wilh aretone in a similar way until no visible 
panldrs rPTJlain. 

Rinse the prol>P liner with aertonr ·by tilling and 
rota1ing the prol>e while ~1ninin~ aeeto1)e Into its upper 
md !10 that all Inside ~urla1:es wlll bP wetted with ace
tone. Let the ace1one Jrain !rom tloe lo•·er end Into the 
sample container. A lunnrl (gla.•s or polyethylrne) may 
be us.d to aid in translerrin~ liquid w&!'hes to the oon· 
faln•r. Follow the acetone rime wilh a prohe brush. 
llold I.he probe in au illcllned position, squln aretooe 
Into the upper end as the prol"' brusb ls 11\>Jng pnshed 
with a twistfog ae.t.lon 1hrough the rrol>P; hold a samplo 
.-ontainer underneath the lower end ol \he probe, and 
cat<".h any -o•ie and pt1Mienl11t" matt.r which ts 
brushed !rom the probe. Ruu the brush through the 
probe three tlm•~ or moro u·nul no vtslhle particulate 
matter is carried out v.;1h tho ac"tone or until none 
n>malns In the prol>P liner on .-tsual lnspeetlon. With 
lllalnlf'flS steel or other me1nl prob<-s, run the brush 
through In the abow pr•scribed n1amwr at least six 
times since metal probes have small crevices tu whieh 
partlculat.e mattr-• can be •ntrepJ>Pd. Rh~ thP brush 
with aoetone, and qnantil81ively oollect these washings 
Ir! the sample conui!nn. Alll•r tJie brushing. make a 
Anal acetone rinse of t.he' prol"' as dl'SCTlbed above. . _ 

U Is recommended that two people be used to clean 
lhe probe to m!nlmloe sample 1ooSt'S. Between sampllnl 
ftlll!!, ·keep brushes clean and pro~ted from contamlua
\lon. 
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Alter ensuring that all Joints have been wiped clean 
ol sllirone grease, clelw the inside of the frout llalf el ihe 
filter bolder by rubbing the snrlares with a Nylon bristle 
brush and rinsing with Al'Etone. RinRe _.b surface 
tlll'ee times or more II needed to remove visible particu
JMe. Make a linal rinse <>I the brush and lllw bolder. 
Carelully rin.o:e·out the gla.'8 eyclone, also (If app!it'able). 
After all IM'etone wa.shing~ and particulate matter hav. 
Ileen collected in the sample rontalner, tighten the lid 
Oil the 18D1ple oont&in..r Ml that ~ne will not leak 
aut when It ts sbippt'd to the laboratory. Mark the 
height of tbe fluid i..vel to determine wOOtber or not 
leakage OCMirred during transwrt. Label the container 
to dearly td<>ntlly Its oot>t.ent.S.117 

amtamn No. !J. Note.the color of the indie11t!n1 sillra 
111ho detennl"" illt btlll been ..ampk>t~lr, !!pent and make 
a notation of its condition. Transfer t ie silica gel from 
the fourth Imping.., to its original <10ntainer and 111'81. 
A tunnel mar make !tea.<ierto pour the silil-agel without 
splUing. A rubber poll rem an BlllY be ueed as an aid In 
removing the silica gPl from the !mplnger. It Is not 
~ to remove I.be small amount -OI <lust pertlclee 
tut may adhere to the impingn wall and are difficult 
te f'ftllne. 8lnee the pin ifl .eight ls to be mied for 
moisture calculations, do not use any waier or other 
Iiqntds to tf'aMW the !!lli..a ge1:11 a bata._ *"'Mailable 
I• the field, follow the p~dure for container· No.· 3 · 
in i!eetion 4.8. 

Jmplngtr Waler. Treat the lmpinl!'ers as follows· Make 
a notation of any color or film In the liquid catch. Measure 
the liquid whkh is In the first three implngers to within 
• l mi by using a graduated ·cylinder or by weighing It 
to within •0.5 g by uslntz. a balance (If one. is available). 
RHiord the volume or weiaht or liquid ...-nt. This 
lnlormatlon is required to calculate tile moisture oonten t 
d tbe eftluent JBS. . 

Dil<'ard tbe Uqui4 after l!IP&snring and r_..dtng the 
wolnme or weight, unless analysis or &ht impinger t-&tch 
lnequiftd <-Note, lle<:tion 2.Li). 

If a different type or condenser is used, me&."Ure the 
mnonnt or moisture oo!Mknsed either volumeUieallJ or 
'"""'lmetrieally. 

Whenever possible, eontainers 5bottld be shipped In 
IUch a way that tbeJ remain upright at all times. 

t.I Analysts. 'B.ecord the data nquirl'd on a tlbeet 
-.b as the one shown in Figure f>-8. Handle each &&mple 
eontaine.r as lollowsi · 

a..taintr No. 1. i:..e._ve the oont .. nts In the shipping 
mntainer or tran$ the filter and auy I006e parti~ulate 
lrom the sample container to a tared glass weighing dish. 
Desltt.at.e for 24 houn in a desiccator containing an.hJ· 
drous ~tum sulfate. Weigh to a constant weight and 
report the results to the. n•arest O.l mg. For pnrpose.9 of 
\1119 Section/ t.8, the term "ronstant weight" means a 
dl4erenre o no more than 0.6 mg or 1 peroont of total 
weight Jess tare weight, whle.hever 11 greater, between 
two f'Clnslll'Utiv. weifblllga, with no leas than 6 bours ol 
41eslttatlon time betw-1 wet1billg•. 

Alternatively, the sample ma,. be oven dried at 10o-e C 
(220" Fl for 2 to a houra1 cooled In the desiccator, and 
welirhed to a constant weipt, unless otherwise apeclfted 
by {he Administrator. The tester may also opt to oven 
dry the sample at 106 • C (220 • F) for2to8houra, welgb 
the sample, and use this weight as a final weight. 

amtalntr No. I.Note the level olllquld In the container 
and confirm on the analysis sheet whether or not leakage 
occurred during transport. If a noticeable amount of 
leakage has occurred either void the BnmJ>le or nae 
methods, subJect to the approval of the Administrator, 
to correct the final results. Measure the liquid In thlB 
container either volumetrically to :1::1 ml or gravl· 
metrically to :!::0.5 g. Transfer the contents to a tared 
2.50-ml beaker and evaporate to dryness at ambient 
temperature and pressure. Desiccate for 24 hours and 
weigh to a eonstant weight. Report the results to the 
nearest 0.1 mg. 

Contalntr No. !J. Weigh the spent slllca gel (or silica rel 
plus lmp!nger) to the nearest 0.6 ~ !JBlng a balance. Tlill 

· ~~~:rn!'8~~~~c~~,!!',~ t~ acetone In thla 
container either volumetrically or gravlmetrically. 
.Transfer the acetone to a tared 2.50-mt beaker and evap. 
orate to dryriess at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a contsant weight. 
Report the resullll to the nearest 0.1 mg. 

Non.-At the option of the tester, the contents or 
Container No. 2 as well as the acetone blank container 
may be evaporated at temperatures higher than ambi
ent. If evaporation Is done at an elevated temperature, 
the temperature must be below the bol!!ns pofnt of the 
10lvent; also, to prevent "bumping," the evaporation 
process must be closely supervised, and the contents of 
the beaker must be swirled occasionally to maintain an 
even temperature. Ul!le estreme care, as acetone Is hlgblJ 
flammable and bu a low llaah polut. 
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~~t! !A:~~'1~0~~zf:11~h:t/0~· calibrated 
before their Initial use In the field. Using a micrometer, 
Dle&Sure the Inside diameter or the nozzle to the nearest 
o.O'l5 mm (0.001 In.). Make three separate meuuremen"ta 
Ul!ing different diameters each time, and obtain the aver· 
age of the measurementa. The ditrerence between the high 
and low numbers shall not uceed 0.1 mm (0.006 in.). 
When nozzles become nicked, dented, or corroded1 the:r 
aball be reshaped, sharpened, and recailbrated oe!ore 
use. Each nozzle shall be permanently and unlquel:r 
ldenUfted. . 

6.2 Pitot Tube. The Type S pitot tube assembly shall 
be calibrated according to the procedure outlined ID 
Section t of Method 2. 

6.3 Metering System. Before Its initial use In the field, 
the metering system shall be calibrated according to the 
procedure outlined in APTD--0.;76. Instead of physically 
iMIJusting the dry gas meter dial readings to correspond 
to the wet test meter readings, calibration factors may be 
used to mathematically correet the gas meter dial readings 
to the proper values. Before calibrating the metering sys
tem, It Is suggested that a ieak-<:heek be eonduCted. 
For metering systems having diaphragm pumps, the 
normal leak-check procedure will not detec·t leakages 
within the pump. For these cases the following leak· 
check procedure 1s suggested: make a 1().minute calibra
tion run at 0.00057 m •/min (0. 02 elm); at the end or the 
run, take the difference or the measured wet test meter 
and dry gas meter volumes!· divide the difference by 101 to get. the leak rate. The eat rate should not exceeo 
o.00057 m •/min {0.02ctm). 

After each field use, the calibration or the metering 
system shall be cheeked by performing three calibration 
runs at a single, intermediate orifice setting (based on 
the previous field test), with the vacuum set at the 
maximum value reached during the test series. To 
adjust the vacuum, insert a valve between the wet test 
meter and the Inlet or the metering system. Calculate 
the average value o!the calibration !actor. Uthe.calibra
tion has changed by more than 5 percent recalibrate 
the meter over the full range or orifice settings, as out-
lined in APTD--0576. . 

Alternative procedures, e.g., using the orifice meter 
coefficients, may be used, subject to the approval or the 
Administrator. · 

NoTE.-I!the dry gas m~t£<r cootnclent values obtained 
before and after a test series differ hy more than 6 percent, 
the test series shall either be voided, or ~culatlons for 
tbe test series shall be performed using whichever meter 
eoelllclent value o.e., before or alter) gives the lower 
value of total sample volume. 6.• Probe Heater Calibration. The probe beating 
system shall be calibrated before Its initial use In the 
field according to the procedure outlined in APTD--0.576. 
Probes constructed according to APTD--0.581 need not 
be calibrated tr the calibration curves in APTD--0576 
are used. 

6.5 Temp0rature Gauges. Use the proce.dure In 
Section 4.3 or Method 2 to calibrate in-51.ack temperature 
gauges. Dial thermometers, such as are used for the dry 
gas meter and condenser outlet, shall be calibrated 
against mercnry-ln-',!lass thermometers. 

6.6 Leak Check or Metering System Shown in Figure 
6-1. That portion or the sampling train from the pump. 
to the orifice meter should be leak checked prior toinlUal 
use and alter each shipment. Leake.ge alter the pump will 
result In less vo fume being recorded than Is actually 
sampled. The following procedure Is suggested (see 
Figure 6-4): Close the main valve on the meter box. 
Insert a on&-hole rubber stopper with rubber tubing 
attached into the orifice exb~ pipe. Disconnect and 
vent the low side or the orifice manometer. Close otr the 
low side orifice tap. Pressurize the system to 13 to 18 cm 
(6 to 7 In.) watlll" column by blowing Into the rubbl!r 
tubing. Pinch off the tubing and observe the manometer 
for one mln11te. A loss or pressure on the manometer 
Indicates a leak In the meter box; l\lllkS, tr present, must 
be corrected. 

6.7 Barometer. Calibrate age.inst a mercury barom· 
eter. 
6. Colculaliona 
·Carry out calculations, retaining at least one extra 

dect:mal figure beyond that of the acquired data. Ronncl 
off figures after the final calculation. Other forms o! the 
equations may be used as lo~ as they give equivalent 
results. 

"'"'---~~-~---------~--~-~-
.. ~-· ----~~-~-~~---~--~--~-..;.._-~ 
Run No·---------------~------.:......~ 
filrerNo. ______ -'--~-----------~---

Amount liquid lost du.ring transport 
Acetone blank volume, ml __________________ _ 

Acetone wash volume, ml ______________ ...:... ____ _ 

Acetone blank concentration, mg/mg (equation 54') _________ _ 

Acetone wash blank, mg (equation 5-5) _____________ _ 

WEIGHT OF PARTICULATE COLLECTED, 
CONTAINER mg 

NUMBER 
FINAL WEIGHT TA.RE WEIGHT WEIGHT GAIN 

1 

2 

TOTAL -- -- ----- ~ 

Less acetone blank 

Weight of particulate matter 

VOLUME OF LIQUID 
WATEll COLLECTED 

JMPINGER SILICA GEL 
VOLUME, WEIGHT, 

ml. JI 
FINAL 

INITIAL 

LIQUID COLLECTED 

TOT AL VOLUME COLLECTED u· I ml 

•CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml)e 

INCREASE, g : VOLUME WAT£R, "-'' 
1 g/ml 

Figure 5-3. Analytical data. 
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BUJW ~MY@ '!i'M~aruG 
Ul\ITll!. ~Alll@MIHIH''l 

READ$ I) 1@ II OL'Jl!:Gl!IE$ 
WA'lrn~ l!:il!IUIOOFJ 

a. 1 N omencloture 
A. -c-uonal area ofnoule, m• (!ti). 
B. =Water vapor ID the f1118 stream, proportion 

-~~:'1~i8nl!: residue concentration, mg-/g.87 
. f 0 

=Concentration of particulate matter In stack 
IJll!l, dry basis,_ corrected to standard condl· 
tlons, g/dscm lg/dscf). 

II =Percent of lsoklnetlc sampling. 
x,0 -Ma!Ilmum acceptable leakage rate for either a 

;,
test leak c)leck or for a leak check follow
o component change; equal to 0.00057 

- m /min (0.02 elm) or 4 percent of the average 
sampling rete, whlch~er Is less. 

Le =lndlvidUal leakage rate observed durlnf. tb0 
-, leak checlI conducted prior to the 'i•b" 

component cballge (i=l, 2, 3 •••• tt), 
-m•/mln (cfm). · 

L,, = Leal!:age rete observed during the post-test 
lea!I check, m•/mln (elm). 

s;a,. cTotal emount of particulate matter collected, 
mg. . 

Me cll/lolecular '7eight of Weter, 18.0 g/g·mole 
(18.0 lb{llJ.mole). 

•• mll/lasa of residue of ecetone efter evaporetlon, 

Pr,,., ... ~metric pre:;aurQ o.t tbe l!llmlpllDg site, 
mm Bir (In. Hg). · 

Po mAbsolutoGteehl!fl!J~,mmlla(ln.Hg); 
Pt1114 cGtooac,ng o.b;oluw ~ 780 mm Bl 

~-al ID. J!la). 
B alllool (lC!l coDDtont, O.ll32ZS mm Ba·m1rl!'..g· 

mow (21.06 ID. Ba-ftB/°lR.·lb-mole). 
'l'.. a.AbcolutQ overoae dry !rllll mew temparatuN 

(1188 l"lgure &-2), °K {"R). 
'l'o cAbsolute average stack gas temperature (899 

l"lgure &-2), °K (0 R). 
2""'4 cBtandard obrolute tempereture, _29'.J° K 

(528° R). . -
- V0 ~Volumeofacetoneblank,ml. . v.. .. Volume of e.eetone used In wash, ml. 

Vr.= Totel volume of liquid collected In lmplngers' 
end slice gel (Ilea Figure &-3 >. ml. 

V .. =Volume of gas sample e.s measumd by dry gas 
meter, c'.icm (def). _ , _-

V 010111=Volume or gaa sample measurea ,;y the_ t\ry 
ClC!l metor, corrected to standard condltn;.1~,. 
Cicem (&clJ: . - - -

ORIFICE 

Figure 5-4. Leak check of meter box. 

V.c.11>=Volume of water vapor In the ~as sample, 
corrected to standard conditions, scm (sC'!) . 

v, =Stack gas velocity, calculated by Method 2, 
Equation 2--11, using date obtained from 
Method 5, m/sec (ft.-00). 87 

JV,=Welght of residue In Acetone wash, mg. 
Y=Dry gas meter calibration factor. 

6H=Average pressure differential across the orlftce 
meter (see Figure &-2), mm BrO (In. BrO ). 

p,=Density of acetone, mg/ml ~ label on 
bottle).. -

,,..-Density ol 'lll'ater, 0.9982 g/ml (0.002201 
lb/ml). 

•=Total sampling time, min. · · 
Bi=Bampling time interval, from the beginning 

of a run until the first component-change, 
. min. . 

S;=Bampling time Interval, between two sur
cessive component changes, beginning with 
the lntllrval between tbe first and second 
changes, min. · 

B,=Bampling time Interval, from the final (n•h) 
component change until the end of the 
sampling run, min. 

13.6=Bpeclflc gravity of mercury. 
60=Bec/mln. 

100= Connrslon to percent. 
6.2 Average dry gas meter temperature and average 

orifice pressure drop. Bee data sheet (Figure &-2). 
1.3 Dry Oas Volume; Correct the sample volume 

~easured by the dry gas meter to standard conditions 
Bqiia~io!~F° Hg or 68° F, 29.92 in. Hg) by using 

- (T•td) Pba,+13:6 , [ t:.H] 
,~"'<11c11=V .. Y '!'• Potd . 

=KiV.,,Y Pba,+ ( t:..H/13.6) 
- T.,. 

Bq!Wfon&-1 
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VACUUIYI 
GAUGE 

AllH!GHT 
PUIVilll 

w-tiere: 
K

1 
=0.3858 °K/mm Hg for metric units 87 
D17.64 °R/in. Hg for English units 

No'l'B.-E~na&lon &-1 can be used as written uru
ehe leakage rate observed during any ol the mandatory 
~ checks (l.G., the post-test leak cbecll: ~ leak ebecb 
eondueted prior to component changes) exceeds .£ •. U 
A. or L; exceeds b,, EqueUon &-I must be modified as 
Bollows; 

(a) Ca..~ I. No eomponmt changes made during 
!!!lmpllng nm. In this cn.se, replace V. in Equation <rl 
~ith the expression; 

l'o-(Lp-L0 )11] 

(b) Case II. Ong or more component changes made 
during the eampling run. In this case replace V. in 
ltquet.ion &-1 by the expression: ' 

[v.,~ (L1-L,.)81 

-tt (L,-L.)11,-(L,.-~)11.,] 
end aubstitute only llor thoso lealta:!e mtea (L; or L.) 
ohlcb u033CI L.. _ 

0.4 \'olume of tllO\er vepor. 
,. Equation 5--2 

l' ,- V (""')(RTolAI) -C<(Dtd)= le M --p- =K2V1. 
;r ts' 8td 

Qhore:" _ 
H1=0.ll01333 m•/ml for metric units 

=0.0470'.7 ft'/ml for English w1its. 
0:5 Moisture Content. 

B - V.,,.,d> 
~·-v.,<•IAI>+ V,..<••d> 

Equation 5-3 
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:Non.-m .aturate4 • . .mer droi>let-IAden ..., 
*-. two s!eaJaUona ol Ule moi!s\n e1111\em of UM 
-.ck pa llba11 be made, ane from Ule Impinge anelJSla 
(BQllaUon HI 1111d a aeocind from tbe assumption ol 

. IMiirated cond:lt1on11. Tbe lower of ihe \wo Taluel ol 
B- aball be CO!lllidered coml<"t. The l!locedur& far deter· 
mhllllg tbe JDOlsture content baaed nJ>On BSSUlDptkln of 
atnrated conditions la given In the Note of Becilon 1.2 
efMe&bodt. Fortbepurposesofthlsme\hod, \be avenge 
lllaclt gas ~mperature from Figure 6-2 may be naed to 
make Ulla determination, provided \hat \he a<'t'U1at"J ol 
&he in«ack temperature sensor Is:!: 1° C W F). 

6.6 A~ione Blank Concentration. 

C m. 
a=;-r

, ePo 

6.7 :Ac-et.one Wash Blank. 

W.=C. v • .,p. 

Equation 5-4 

Equation 6-5 
9.8 To\al Particulate Weight. Determine tile W\81 

-Uenlate oaicb from \he snm of t.be weighta obtained 
from con&alnen 1 and 21- \he llCelone blank (see Figure 
HJ. Nou.-Refer to Bec\lon U.6to ll8llist In ealculation 
d resul'8 lnvolvina tin> or more.filter assemblies or two 
or more aampll.ng fnllns. 

U PwtlCulate Collcentratlon. 

c:.=(0.001 g/mg) (m,./l'.<u.!1) 

6.10 Conversion Fact.ors: 
Equations~ 

From To Multiply by 

•<Ji m• O. IY.!832 
I. I fblft• J~C3 
1111• /ft• 2. 206X10-1 · 
1/f\• &Im' 3b. 31 

6.11 Iaoll:lnetic Variation. 
1.11.1 Calculation F~""" De.ta. 

100T.(K,v .. +cv.1·1T .. ) (P.,.,+AH/13.6)] 
60011.P.A. 

•bf'n: 

87 
Equation 1>-7 

K1-0.003-t54 mm Ug-m•/ll'.il-°K for.metric units. 

6.1i:~·~~~i:!~1n~~!l1~ta. 

I T 1V.1o1<f>P...ilOO 

w!M>.re: 
Ki•f.320 for metric unite 

•0.09C50 lor En«llsb units. 

EquationH 

e.12 Aecep\able :8e.mhs. U 90 percent <I :;;uo per. 
eeni, "the resulta Ne ~ptable. U tile resoffa are low In 
eomparison \o the standard and I la beyond tile acoept. 
able rang•, or, If I is I•~ tllan 90 percent, \he Admlnis-
1rat0r may opt to ~pt the r..sults. Uee Citation 'to 
mate Judgments. Otherwise, r•Ject the results and repea\ 
\Ile test. 

t. Addendum \o Specifications for Incinerator Testin& 
at Federal Facilities. PHS.L NCAPC. Dec. e, 1967. 

L Martin, Robert M. l.>Onstrnct.lon De\alls of Iso
ldne1.ic Soure&-Saropllng Equipmen\. Environmental 
Protection Ageney. Researcll Triangle Part,. N.C. 
.APTD--0'>61. April, 1971. 

6. Bpeci ficatlOD! for lnelnei'a&or Test.in& at Peden! 
Pacilltif'!I. PBS, NCAPC.1.967. 

7. Shigehara, R. T. Adjustments In tile EPA Nam~ 
graph for DllJerent Pitot Tube Coemdente and Dry 
~ular Weichts. Stack ftampllnc New• l:+-11. 
October. l!r.4 . 

a. Rom, Jerome J. Main\enance. Calibratl<!n, and 
Operation of Isok:Jnettc Source Sampling Eqmp!"ent. 
Environmental Pro\ection Agency. Research Trianf!le 
Park N.C. APTD-OS76. :Marcll;l972. · 

t. Smith, W. s .. R. T. Sbigehara. and W. !'.Todd. 
A Method of Interpreting 8\ack Sarop?ing Data. Paper 
~nted at the 63d Annual Meeting of the Air Polln· 
tion Control Association, ll\. Loula, Mo. lune U-19, 
1
T.·smitb. 'Ill'. B., .t al. S\acll: Oas Sampling Improved 

md Simplified Wi\ll NeY Equipment. APCA Paper 
No. 9'1-119. 1967. 

8. Vollaro, R. V. A Survey of CommerclallJ Aftilable 
Instrumentation For \Ile Measurement of Low-Rance 
Ou Velocities. U.S. Environmental Protection Agency. 
Emission Measurement Branch. R-11 Trianale 
Park, N.C. November .. 1976 (unpul>lislled paper). 

11. Annual Book of At1TM Standards. Part 26. 0-
Ftula; Coal 1111d Coke; .Atmospheric .Analysis. Am•rican 
Boclef]> far TessJni llDd Maieriala. Plllladelphia, Pa. 
197f. pp. 617-622. 
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METHOD 6-DETERMll"ATIO:S OF Sl'LFl'R DIOXIDE 
J!:l!ISSIONS FROH SUTIO:->.ARY SOt'Rl"ES 

1. Priru:lple and ApplicGbUilu 

1.1 Principle. A gas sample is ~•traeted from the 
sampling point in the stack. The sulluric acid mist 
(including sullur triollde) and the sulfur diollde are 

!:· separated. The sulfnr dioxide fraction is measured by 
the barium-tborin titration method. 

1.2 Applicability. This method is applicable for the 
determination of sullur dioxide emissions from !talionary 
sources. The minimum detectable limit of tbe method 
bas been determined to be 3.4 milligrams (mg) of so.'m' 
(2.12XI0-7 lbflt •). Although no upper limit bas been 

· · established, tests have shown that concentrations as 
high as 80,000 mg/m• of so, can be colle<:ted efficiently 
in two midget lmpingers, each containing 15 ruillilit.ers 
of 3 percent hydrogen peroxide, at a rate o! 1.0 lpm for 
20 minutes. Based on theoretical calculations. the upper 
concentration limit in a 20-liter sample is about 93,300 
mg/m3. 

Possible interlerents are free ammonia, water-soluble 
cations, and fluorides. The cations and fluorides are 
removed by glass wool filters and an isopropanol bubbler, 
and hence do not affect the so, analysis. When samples 
are being taken lrom a ~as stream with high conc~ntra
tlons ol very fine metallic fumes (such as In Inlets to 
control de~ices), a hi~h~fficiency glass fiber filter must 
be used in place of the glass wool plug (i.e., the one in 
the probe) to remove the cation interr.:rents. 

Free ammonia interferes by rt'erting with so, to form 
particulalAI sulfite and by reacting with the indicator. 
If free ammonia is present (this can be det<1rm!ned by 
knowledge or the process and noticing white particulate 
matw In the probe and isopropanol bubblor), alte~ 
tive methods, subj...,t to the appro,·al of tbe AdmJuisU'a. 
tor, U.S. Environnwntal l'rot•t1ion Ag•nry, are 
required. . 

2. .4pporolu• 

2.1 llampUng. The sampUng train la shown in Flnre 
&-1, and oomponent parts 11n1 dlacussed below. 'l'he 
tester has the option or substituting sampling equip
ment described In Method 8 In place of the midget im
pinger equipment of Method 6. However1 the Method 8 
tniD must be modified to include a beate0 filter between 
the probe and isopropanol impinger, and the operation 
of the sampling train and sample analysis must be at 
tbe ftow rates and solution volnmes defined in Method 8. 

The tester a1ao has the option or determining so, 
llmultaneously with particulate matter and moisture 
determinations by (1) replacing the wattt In a Method 5 
lmp!nger system with 3 percent perol.id• solution, or 
(2) by replacing the Method 5 water impinger system 
with a Method 8 laopropanol-filter·pero:llde system. The 
aaalYBls for s9• must be conststent with the procedure 
In Met bod 8. 8 

2.1.1 Probe. Borosilicate glass, or stalnleas steel (other 
materials of construction may be used, subject to the 
approval of the Administrator), approximately 6-mm 
blalde diameter, with a heating system to prevent wattt 
condensation and a filter (either in-ill.act or heated out
ltack) to remove particulate matter, including sulfuric 
acid mist. A ping or glass wool ill a satisfactory filter. 

2.1.2 Bubbler and lmp!ngers. One midget bubbler, 
with medlum-eoe.rse glass frlt and borosilicate or quart& 
llus wool packed In top (see Figure &-1) to prevent 
llllfurlc acid mist carryover, and three »ml midget 
lmpingers. The bubbler and midget impingers must be 
connected in eerles with leak-free glass connectors. Sili
cone irreaae may be D!ed, if nec-.ry, to prevent leakaire. 

.. Uthe option of the tester, a midget imp!nger may be 
med In i>lace of the midget bubbler. 

Oiher collection absorbers and ftow rates may ti.. used, 
bin 11n1 subject to the approval or the Administrator. 
Abo, collection efficiency must be shown to be at least 
99 percent for each test nm and must be documented in 
tile report. If the efficiency ill found to be acceptable after 
a leries or three tests, further documentation la not 
required. To conduct the efficiency test, an enra ab
IOl'ber must be added and enaly1ed eeparately. Thia 
ava abllorber must not contain more than 1 percent of 
UletotalSOJ. . 

1.1.1 G1ass Wool. Borosilicate or quarts. 
1.1.4 Stopcock Grease. Aceton&-inaoluble, beat

l&able aillcone grease may be used U necessary. 
1.1.6 Temperature Gauge. Dial thermometer, or 

aqutvalent, to meaaure temperature of 1111 leaving Im· 
pfnaer tnin to within 1° C (2" F.) . 

1.1.8 Dl')'lna Tube. Tube pecked with 6- to 16-mteh 
bullcattns tnie Billca 1el, or equivalent, to dry the ps 
ample and to protect the meter and pump. Uthe Billca 

lel baa been uSed previously, dry atJ76" C (350" Fl for 
houn. New silica 1el may be used as received. Altema· 

Uvely, other ~ or desiccants (equivalent or better) 
may be used, su ect to approval or the Administrator. 87 

2.1..7 Valve. eedle value, ta fl!IU)ate sample gas ftow 
n&e.87 

2.1.S Pump. LOat·free diaphragm pump, or equiv
alent, to J>.ull gas through the train. Install .. small 1urge 
ianli: between the pump and rate meter to eliminate 
the pulsation efteci ortbe dia111lragm pump on tbe rota
meter. 91 

2.1.9 Rate Meter. Rotameter, or equivalent, capable 
of meuuring ftow rate to within 2 percent of the selected 
llow rate of about UlOO cohn!n. 

2.1.10 Volume Meter.' Dry 111111 meter1 • sulllclenUy 
accurate to m6118Ur~ the sample volume wltrun 2 percent, 
calibrated at tbe selected ftow rate and conditions 
actually encountered during samplilll!, and equipped 
with a temperatnre gauge (dial thermometer, or eqwv
alent) capable of measuring temperature to within 
l"C (6.4°F ), 

2.1.11 Barometer. Meronry, aneroid, or other barom
eter capable ofmeasurb1g atmospheric PresSnre to within 
2.6 mm Hg (0.1 In. Hg). In many CBSl'S, the barometric 
reading may be obtained from a nearby national weather 
lervlce station, In which case the station value (which 
la the absolute barometric pressure) shall be requested 
and an adjustment for elevation ditrerences between 
the weatbeT station and sampling point shall be a8&\ied 

:,~~,:>f~-~r~ce~~ 1fo~ HJ1J:i03::~~~7 
:u.12 V&CUwn Gauge and rotameter. At least 760 

mm Hr (30 in.Hg) gauge, and 0-iO cc/min rotameter 
to be naed for leak check or the sampll1\li tratn,87 

2.2.1 · Waiih bottles. Polyetbylene or 111ass, 500 ml, 
iwo. 

2.2.2 Storage Bottles. Polyethylene, 100 ml, to stoni 
lmpinger samples (one per sample). 

2.8 Analysis. 
2.8.1 Pipettes. Volumetric type, ~ml, ~ml (one per 

sample), and ~ml s!&es. 
2.8.2 Volumetrlcflasts •. 100.ml Bile (one per sample) 

and 1000-ml size 'll 
2.a.a Burettes. ~and ~ml aiteS. 
2.8.4 Erlenmeyer Flasks. 250 ml~ (one for each 

ample, blank, and standard). 
2.8.6 Dropping Bottle. l~ml sile, to add Indicator. 
2.8.6 Graduated Cylinder. 100.ml lite. 
2.8. 7 Spectrophotometer. To measure absorbance ai 

162 nanometers. 
8. Raqtflh 

· Unless otherwise Indicated all reagents must conform 
to the specifications established by the Committee on 
Anal)'t!cal Reagents of the American Chemical Society. 
Where such specifications are not available, use the best 
available grade. · 

a.1 Sampl!na. 
8.1.1 Water. l>eionlzed distilled.to conform to ASTM 

specification D1193-74, Type a. At the option of the 
analyst, the KMnOc test for oxidimble organic matter 
may be omitted when blri:b concentrations of organic 
matter 11n1 not expected to be present. 

8.1. 2 Isopropanol, 80 percent. Mix 80 ml of isopropanol 
with 20 ml or delonii:ed1 distilled water. Check each lot or 
iaopropanol for peroxlae impurities as follows: shake 10 
ml of isopropanol with 10 ml of freshly prepared 10 
percent potassium iodide solution. Prepare a blank by 
similarly treating 10 ml of distilled water. After 1 minute, 
read the absorbance at 352 nanometers on a spectro
photometer. U absorbanoe exceeds 0.1, reject alcohol for 
D!e. 

Peroxides may be re.moved from isopropanol by red!s
tillina or by pa.."58ge through a column of activated 
alumlna; however, reagent grade isopropanol with 
suitably low peroxide levels may be obtained from com· 
mercial sources. Rejection of contaminated Jots may, 
therefore be a more effir.!ent procedure. 

U.8 H)drogen Perollde, 8 Percent. D!lulAI 80 percent 
·hydrogen peroxide 1:9 (v/v) with deionized, distilled 
water (80 ml Is noeded per sample). Prepare fresh dally. 

8.1.4 Potassium Iodide Solution, JO Percent. Dissolve 
J0.0 grams KI In deionlr.ed, distilled water and dilute to 
100 ml. Prepare when needed. 

8.2 Sample Recovery. 
8.2.1 Water. D•lonlz•d, distilled, as In 3.1.1. 
8.2.2 Isopropanol, 80 Percent. Mix 80 ml of lsopropanol 

with 20 ml of delonli:ed, distilled water. 
a.a Analysis. 
8.8.1 Water. Deionlr.ed, distilled, as in 3.1.1. 
8.8.2 Isopropanol, 100 percent. 
8.8.3 Thorin Indicator. 1-(0-61'SOnopbenylazo)·2· 

napbtbol-3,6-disulfonic acid, disodiwn salt, or equlva· 
Jerit. Dissolve 0.20 11 in 100 ml of deionli:ed, dlstilleod 
water. 

8.3.4 Barium Perchlorate Solution, 0.0100 N. Dis· 
solve 1.95 g or barium perchlorate tribydrate [Ba(ClOd1 · 
BB.OJ in 200 ml distilled wat.er and dilute to 1 liter with 
isopropanol. Alternatively, 1.22 g of [BaCIJ·2H10l may 
be used lrfrd or the perchlorate. Standardiu as In 
8ectlon 6.6. 

3.3.5 Sulfuric Acid Standard, 0.0100 N. Purehaae Cllt 
standardite to •0.0002 N against 0.0100 N NaOH which 
has prevlowly been standardlted aplnst potassium 
acid phthalate (primary standard grade). 

4. Proudurt. 
U Sampling. 
U.1 Preparation of collection train. Meamre 15 ml of 

80 percent isopropanol Into the mldtet bubbler and 16 
ml of 3 percent hydrogen peroxide into ~h of the nm 
two midget !mp!ngers. Leave the final midget !mpinger 
dry. Assemble the train as shown In Figure &-1. Adjust 
probe heater to a temperature sufficient to prevent water 
condensation. Place crushed Ice and water around the 
Imping~. 

/ 

III-Appendix A-28 

4.1.2 Leall:~heck procedure. A leak rhedt prior to the 
sampling run is optional: however, a leak rheck after the 
sampling run Is mandatory. The leak~beck procedure Is 
as follows: 

Temporarily attach a suitable <e.g., 0-40 
ec/mln> rotameter to the outlet of the dry 
gas meter and place a vacuum gauge at or 
near the probe inlet. Plug the probe tnlet. 
pull a vacuum of at least 250 mm Hg <10 In. 
Bgl, and note the flow rate u indicated b)' 
the rotameter. A leakage rate not in excess 
of 2 percent of the average aa.mplJ.na rate js 
acceptable. 

lfon: Carefully release the probe miet 
plug before turning off the pump. 

It Is suggested <not mandatory> that t.he 
pump be leak-checked separately,· either 
prior to or after the sampling run. If done 
prior to the sampling nm, the pump leak· 
check Bhall precede the leak check of the 
aampling train described immediately above; 
if done after the sampling nm. the pump 
leak-check shall follow t.he train leak-check. 
To leak check t.he pump, proceed as follows: 
Disconnect the drying tube from the probe
lmpinger assembly. Place a vacuum gauge at 
t.be lnlet to either the drying tube or the 
pump, pull a vacuum of 250 miii <IO In.> Ila. 
plug or pinch off the outlet of the Oow 
meter and then tum off the pump. The 
vacuum should remain stable for at least 30 seeonda. 87 

Other !eak·check procedures may be wed, subject to 
the approval or the Administrator, U.S. Environmental 
Protection Agency. The procedure used in Met bod 5 ill 
not suitable ror diaphragm pumps. 

4.1.3 Sample collection. Record the Initial dry 111111 
meter reading and barometric pressure. To begin sam
pling, position the tip of the probe at the sampling point, 
connect the probe to the bubbler, and start the pump. 
Adjust the sample now to a constant rate or ap
proximately 1.0 liter/min a~ Indicated by the rotAmeter. 
Maintain this constant rate ( • 10 percent) during the 
entire sampling run. Take readings (dry gas meter, 
temperatures at dry gas meter and at !mp!nger outlet 
and rate meter) at l•8M every 5 minutes. Add more ioe 
during the run to keep the temperature of the gases 
leaving the last lmplnger at '111' C (68" F) or less. At the 
conclw!on of each run, turn off the pump, remove probe 
from the R~k, and record the llnaJ readings. Conduct a 
1ealt cherk as In Section U.2. (This leak cherk Is manda· 
tory.) lfa leak is found, void the test run. or ,,..proced· 
urea ac<ept.abl• t.o th• A<lmlnlstrator lo o.djust th• aample 
volwn• for th• l•alase. Drain the '"" hl\th, and purge 
the remaining part of the train by dra °'!ng clean ambient 
~tet.h~ugh the system for 15 minu~s at the sampling 

Clean ambient air can be provided by passing air 
through a charcoal filter or through an enra mfdget 
!mp!nger with 15 ml of 3 percent H.01. The tester may 
opt to simply use ambient~. without purification. 

4.2 Sample Recovery. Disconnect the imp!ngers after 
purging. Discard the contents of the midget bubbler. Pour 
the contents of the midget lmpingers Into a leak-free 
polyethylene bottle for shipment. Rinse the three midget 
!mplngers and the connecting tubes with deiontzed, 
distll!ed water, and add the washings to the same storage 
container. Mark the ftu!d level. Seal and Identify the 
sample container. . 

4.8 Sample Analys!a. Note level ofllquid in container, 
and conflr:ri!. whether any sample was lost during ship
ment; note this on analytical data sheet. If a noticeable 
amount of leakage bas occurred, either void the sample 
or uae methods, subject to the approval of the Admlnla
trator, to correct the ftnal results. 

Transfer the contents of the storage container to a 
100.ml volumetric ftast and dilute to exactly 100 ml 
with deionized, distilled water. Pipette a 20-ml aliquot of 
tbia aolutlon into a 2SG-ml Erlenmeyer ftast, add 80 ml 
or 100 percent isopropanol and two to four drops of thortn 
Indicator, and titrate to a pink endpoint using 0.0100 N 
barium perchlorate. Repeat and average the titration 
.volumes. Run a blank with each series or samples. Repli· 
cate tltratlons must agree within 1 ~t or 0.2 :in.I, 
whichever ill larger. 

INou.-Protect the 0.0100 N barium perchlorate 
soliition from evaporation at all times.) 

5. Callbratfoll 

5.1 Metering System. 
5.1.1 Initial Calibration. Before its init:lal oae in the 

field, first leak check the metering system (drying tube, 
needle valve, pump, rotameter, and dry 11aa meter) as 



Callows: place a vacuum PQle at the Inlet to the dr7llll 
lllbe and pull • vacuum or 2511 mm (10 In.) Hg; pluc 111 
pinch ofr the oullet of the flow meter, and then tum all 
tile pump. The vacuum shall mnatn stable ror at 1-.& 
30 seconds. CareCully rel.ease the vacuum gl!UgQ betoni 
releasing the flow meter end. 87 
Ne~t. calibrate the metering ayatem (at the aamllllal 

flow rat~ specified by the method) u rollows: corineot 
an appropriately sliOO wet test meter (e.g., 1 Uter per 
revolution) to the Inlet or the drying tube. Make three 
Independent calibration runs, using at least five revolu
tions or the dry gas meter per run. Calculate the calitn.
tlon Cactor, Y (wet test meter calibration vol~ divided 
bY the dry gas meter vol~. both volumes adjusted to 
the same rererence temperature and pressure), ror sob 
nm, and average the results. Ir any Y value deviates b)' 
DIOre than 2 percent from the average, the met.eriDIJ 
system Is unacceptable ror use. Otherwl!ll!, use the aver• 
ap as the calibration Cactor ror sub!ll!quent test rum. 

6.1-.2 Post-Te.t Calibration Check. Arter each field 
test series, conduct a calibration check as In Section 6.1.1 
above, except ror the rollowtng variations: (a) the led 
cbeclc Is not to be conducted, (b) three, or more revolu
tions or the dry gas meter may be used, and (cl only two 
Independent runs need be made. Ir the calibration ractor 
does not deviate by more than 5 percent from the Initial 
calibration ractor (determined In Section 5.1.1), then thll 
dry 188 meter volumes obtained dnrtng the test serlell 
are acceptable. Ir the calibration Cactor deviates by IJlON 
than 5 percent, recalibrate the metering system as In 
Section 5.1.1, and ror the calculations, uae the callbrattoo 
~.~~li!~I:!:~ fe-:U..!'n~tlon) that yields the lower BU 

5.2 Thermometers. Calibrate agalnst mercury-bl· 
glasa thermometen. 

5.3 Rotameter. The rotamet~ need not be calibrated 
but should be cleaned and maintained according to the 
IJl&nutacturer's Instruction. 

6.t Barometer. Calibrate against a mercury barom.· 
eter. 

5.5 Barium Perchlorate Solution. Standardize the 
barium perchlorate solution against 25 ml or standard 
sullurlc acid to which 100 ml ol 100 percent lsopropanal 
bas been added. 

6. Oilealattom 

Carry out calculations, retalnlng at least one enra 
d::~~ beyond th&t or the acquired data. Bound 
Ou-~~ atter final calculation. 

6.1 Nomenclature. 

c.,-concentratlon or sulfur dioxide, dry bull 
corrected to standard conditions, mg/daem 

. (lb/dsd). 
N=Normallty or baritlm percblorate tttram, 

mlll1equlvalents/ml. 
Pb.,-Barometrlc pressure at the exit orlllce or the 

dry gas meter, mm Hg (In. Hg). 
Pnd=Standard absolute pressure, 780 lllD1 Rs 

(29.92 In. Hg). 
T .-Average dry 188 meter absolute temperatun, 

•x: ("Rl. 
T"" •Standard absolute temperature, 2113" K 

(528° R). 
V. •Volume or sample aliquot tltrat<!d, ml. 
V. •Dry gas vol~ as measured by the dry IU 

meter. dcm (def). 
V.(,..,)•Dry pa vol~ measured by the dr7 pa 

meter, corrected to standard conditions, 
d!CDl ( dacf). 

V .. 1.-Total volume or solnUon In which the sulrar 
dioxide sample Is contained, 100 ml. 

V1=Volume or barium perchlorate Utrant used 
ror the sample, ml (average or replicate 
tltratlons). . · 

v .. -votume or barinm perchlorate titrant used 
(OT \ht: blank, ml. 

Y=Dry gas meter calibration ractor. 
32.03= Equival•nt welfht or sullm dioxide. 

co~~ltl~~ sample 188 vo ume, corrected to standard 

·v.c.kl1=V.,Y (T•kl) (p"-')=KiY v. P.,., 
T.. Pold T. 

Equation &-1 
whera: 

where: 
Ka•32.03 ma/ml!q_. tor metric unltl. 

-1.0111x10-t tbtmeq. ror Engllsb unlta.. 
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1.1 Prlnelple. A snb sample la oollected In an e_.. 
Med llut oontalnlils a dilate lllllfmtc acld-bydronn 
puadde ablorblna eol11Uon, and Ule nitrogen oDcI-. 
~ al~ cm~ are meuured oolorfineterlcally 
aliaS the pbenoldl~lc acid (PDS) procedure. 

I.I Appllcab~. Thia method Is applicable to the 
_.,._, ot nl en midee emitted Crom statiODBl'J' 
-. Tile f9!ll8 or Ule method has been determined 
te be I to 400 IDiWp'am8 NO. (BS NOi) per dry standard 
eallla llllta, witllcMR ba'rins to dllllte the sample. · .... ~ 

2.1.2 Collectton Fluk. Two-liter borosllleate, round 
bottom flask, with short neck and 24/40 standard taper 
opeDIDg, protected against Implosion or breakage. 

2.1.3 F.Jask Valve. T·bore stopcock connect.eel to a 
lt/40 standard taper Joint. 

2.U Temperature Gauge. Dial-type thermometer, or 
other temperature gauge, capable of measuring 1° C 
(2" F) Intervals from -5 to 50" C <'5 to 125° F). 

2.1.5 Vacuum Line. Tubing capable of witbslandln& 
a vacuum of 75 mm Bir (3 ln. Hg) absolute pressure, wltli 
"T'' connection and T-bore stopcock. 

2.1.6 Vacuum Gauge. U-tube manometer 1 meter 
(86 In.), with l·mm (0.l·ln.) divlalons, or other ~ 
capable of measuring pressure to within :1:2.5 mm Bl . 
(0.10 In. Hg). 

2.1.7 Pump. Capable of evacuating the collection 
flask to a pressure equal to or less than 75 mm Hg (3 In. 

t.1 89mpllq <- P1gare 7-1). OUiv gnb eampllns Hg) absolute. 
.,.._. or eqwpmen&, capable of measuring sample 2.1.8 Squeeze Bulb. One-way. 
9Glame to wi&lllD ::1:2.0 pereent and oollectlng a il1llftc1em 2.1.9 Volumetric Pipette. 25 ml. 
-pie ftlume to allO• anal,.Ueal reproducibility to 2.1.10 Stopcock and Ground lolnt Grease. A blgb-
W'IUilil :loll percent, will be OOD8lderecl acceptable alter- ncuum, h!gh-tempera~ure chlorofluorocarbon greue 11 
na&lftl. lllti~ to approval of the Adm.lnbRrator, U .8. required. Halocarbon ~s has been round to be effective. 
BawtroamuiW Protec&lon Apnq. The followinl 2.1.11 Barometer. Mercury, aneroid, or other barom· 
111alp-t la U8ld ID 11a111pllJll: eter capable of measuring atmospheric pressure to within 

t.1.1 Probe. Bo!all1lcate g1- tublns sut11clentl7 2.6 mm Hg (0.1 ln. Hg). In many cases, the barometric 
heated to prennt -- oondensatlon and equlpoeil reading may be obtained from a nearby national weather 
wttb aa·ln«act or~ filter to remove pari1ciJJate IBrVice station, In which ease the station value (which 11 
-*&Ir (a Dlua of ,... W'OOl la aaUsfllctol')' tor tbla the absolute barometric pressure) shall be requested and 
P111P09). lftalDle9 llteel or Tellon 1 tublns may alao be · an adjustment for elevation dllJerencee between the 
11114 lar &lie l)l'Obe. lleMlDs la nae _,, U Ule probe •eather station and sampling point shall be applied at a 
-.lna dry durlns tbe Puislns period rate of minllll 2.~ mm Hg (0.1 in. Hg) per 80 m (100 It) 

• elevation lncrease, or vice versa for elevation decrease. 
2.2 Sample Recovery. The following equipment la 

• llfentloD ol trade - or speclfto producU doea no& 
--Utag ~' bF tbe EDTlronmental Pro. 
t.lostaa~-

nqulred for sample recovery: . 
2.2.1 Graduated Cylinder. 60 ml with 1-ml dlvlalona. 

~2;,. Storage Containers. Leak-free polyethylene 

·PROBE 

flLTU. 

GMJUNO~LASS SOCKET. 
IN(). 1211 

MAY STOPCOCK. 
T40llE. I PYREX. 
2en IORE. 8-nm OD 

STANDARD TAPER. 

1.~~. NO. 24140 

GROUND« ASS 
SOCKET. §NO. 12'5 
PYREX 

. .... -_ ... 

THERMOMETER 

2.2.8 Wub Botti•. Pol,.U.,.i- or 111m. ' 
2.U Olaas 8Urrln& llOd. . · . 
2.2.5 Teet Paper IOr IncUcaU111 pH. To - \)Ill pH 

range of 7 to Jt. 
2.3 ~··For the wl,.U, the 1DUow1ns eqalp-

ment ls : . 
2.3.1 Vol11metrtc Pipettes. T1ro 1 ml, tW'O 2 ml, -

I ml, one t ml, t•o 101111, ~ ane 25 ml IDr .a -pie 
aad standard. . . · · .. . . 

2.3.2 P-i.!n. BftPOnU111 Diab& "171- to lllC>-ai1 
eaJlllCfty. W'ltb ll.P for DOllrlna, one for -11. ample and 
.ch standard. The Coan lfo. 45008 (lballoW'-loim, JO& 
ml) bU been lland to be ~- Altema&tftlF, 
P,>}!111. ethyl pentene beaten (Nalp No. 12111. 1ao~.: 
1 ...... beakers USO ml) may be -4. When 11ua 
are USed., etchln1 or the beakers may ~ IOlld matter 
to be present In the anal)'tlcal Ren: UM 1111141 should be 
removed by filtration (set Section U). er· 

2.3.3 Steam Bath. Low-tempera&aiecmnsor~ 
ltat.leally oontroUed bot plate tep& belo• 10" C (11111" J') 
In' mceeptablo alternatives.. · · 

2.3.4 DropJl!ll( Pipette or l>raD!lw. Three ~ 
2.3.5 PolyethJ'len• Polleeman; ·one tar llCb ani"'9 

and each standard. · · 
2.3.6 . Oradoated Cyllndar. lOOml W'lth I-ml dl'fillciU. 
2.u. vo1umetrte Fluts. ao.m1 c-ror eacll amplft. 

anti .,.h ltandardlg.!OOml <-fDr-bampleand _.b 
=~4-::0 ~~<-'-'ilJ°"llll ltandud ·JOfo. IOba 

2.3.8 SpecVop!l-eter. To -.re .....,._ Iii 
UOnm. 

U9 Ondoatcd Pipette. 10 ml wltb o.t·ml dl'fillcma. 
2.8.10 Ten Paps ... lndlaauni pH. To OO'ftr Ula 

pH ranp Of Ho H. · . 
2.~11 AnalyUaal Balanae. To - to wl&bln 0.1 

Ziii· . 

' .. 
soue·Ez£ auu 

Ci) EVACUATE · r 

CB VENT 

E9.PURGE.· 

FOAM ENC ..... NT .. 

I 
180 111'1\ ', I , , ,_ -... ,' BOILING Fl:Asl •. . - . 

y' 

·Figure 7-1. Sampli~ train, fll~sk valve, and flask. 
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8. D--•· · , .... · · · .. , - .. ,'<·. ~ ·r00ord .the ftllSll: temperature (T1), uie ·liBlOmetrtc 
~_,,.- · · ·. · . .. . · · . . pressure, e.nd the dl1ference between the mercury level& 
-17-!!leis,qtb~.lndlc;ated, I~ ts·lntended .. tbat e.11 lnthe manometer. The absolute Internal pressure In 

reagerru coiiform to tlie specifications established by the . ·the fle.sk (P1) Is the barometric pressure less the man
Co.~µ~ '!n ·A~yticaJ . -~•nts or' the American ometer readirig. Transfer the contents of the flMk to • 
Cbetn1c:at SOClety, where snch specifications are 11vall· leak-free polyethylene bottle: Rinse the flMk twice 
able; otb~rw~. use the ~t avl!llaj>le pad'!- • . · with ~ml portions of deionized, distilled water and add 

11;1· Bampl!ng. ··T.o. prepare.· the absorbnll! solution, the rinse water to.the .bottle. Adjust the fH to between 
catittolJBlylidd z:1Vml oo·ncenttiltoo H1SO, to.1 liter of . 9 ll!ld 12 by adding sodium hydroxide ( ~). dropwi&e 
deionized, dlst. illed water. Ml. x well and c.dd 6 ml of·3 · (ebout 25 to 85 drops). Check the pH by_ dlpplng a 
P81'C;'!llt hydrqgen ~?d~ •.. ~ly · pre~ed from. 80 1t1rr1ng rod Into the solution and then toucll!ng the rod 
percerl\., hydrogei( ~xlde;.; solution." 'J;he. absorbina tothe pH test paper. Remove as little material as POSSlble 
80lptlon ~~d b~:~. jVj_thfn l week of Ila preparation. during this step. Mark the height of the liquid level so 
DO niit a; pose to~~~ b"'t ordlftl!'t sunlight. · · that the container can be checked for leakage after 

a.2·· flmi!ple~ery. _'J;'wo rea:ents. are. i:equired for tmnsport. Label the container to clearly-jdentlfJ' Its 
-t~-i:ecov.ery. . .c . · '. · . · •·· . · contents. Seal the container for shipping. B 
~ .• I·· ~~ .H_Yd!O~.de·(l~f. Dlsso~re ro It NaOH . <1.a Analysts. Note the level of the liquid In container 

In delo~. dlatllled water ~·dilute·"6·1 liter. !Yid couflnn whether or not any sample was Jost during 
8.2;2-· Wate'r .. l)elon.I &e. !!,-distilled to conform. to ABTM ahlpment· note this on the analytical data shel!t. U a 

specl~11;DU~7.<1,4·.1·ype 8.·;At tJ!e option of the notlceabl~ amount of leakage has occurred, ~ther void 
analnt,.the·KMNO;testfor·oX!dhable organic matter the sample or nae methods, subject to the approval of 
may be omitted when high ccincentiaUons of ·organic· the Administrator, to correct the final results. Immedl
mattell~ ndt'.'ei:paotecLto'be.,i>resent.· ,, · , · ately prior to analysis, transfer the contents of the 

".8-.3 .AnalYsls:.Foithe Bnalysls;th·e following i-eagents ahlpplng container to a 00.ml volumetric fte.sk, and 
are required: . . . . · · · · rinse the container twice with ~ml portions of delonlr.ed1 8;3.·l · ·P.iJmi. ng8rii!Wie.A'ctd.15to:£8ptitcent by weight dlstllled water. Add the rinse water to the tlast ana 
free sulfw:' trlotide: ;HANDU~ . WITH CAUTION. dilute to the mark with deionized, dlstllled water; mix 
. 8.3.2-~ Phmol. White S1>l!d1: .,· : . . · · , thoroughly. Pipette a 2.>ml aliquot Into the prooelaln 
· 11 • .a.8,. Sul!u.tie .A.i:id; ;Concentrated 95 wcent mini· evaporating dish. Return any unused portion of the 
mtui,-liSsay. HANDLE WITH,.CA UTION'. . Elllllple ·to the polyethylene storage bottle. Evaporate 

.J:B.4 .:,.P.otilSstum!Nltrate:, Dned ·at 105 to ·110" c· (220 the 2.>ml aliquot to dryness on a steam bath and allow 
to 230" F) for a minimum of 2 hours Just prior to prepara· to 0001. Add 2 ml -phenoldlsullonlc acid solution to the 
tlon.of'staildatd.soll1ttori. · , • · · · · · . · dried residue and trlturate thoroughly with a polyethyl-

11:3.~ · Blimdard-':Xll 01 Solution.· Dissolve exactly ene policeman. Make sure the solution contacts all the 
2.198g.o! dried potassium nitrate (KNO'a) In deionized,· residue. Add 1 ml deionized, distilled water and four 
distilled. water ,-Bnfl,;dilute to 1.Hter with deionized, drops-of concentrated sulfuric acid. Heat the solution 
distilled water In a 1,000.ml volumetric flask. . on a steam bath for 3 minutes with occasional stirring. 

3.3.6 Working Standard KN01 Solution. Dilnte 10 Allow the solution to oool, add llll ml deionlied, distilled 
ml of the standard solution to 100 ml With deionized water, mix well by stlrrlng, and add concentrated am· 
distilled water. One milliliter of the working standard monlum hydroxide, dropwlse, with constant stirring, 
solution is equivalent to 100 ,.g nitrogen dioxide (NOa). until the pH Is 10 (as determined by pH paper). Utile 

8.3.7 Water. Deionized, distilled as In Section a.2.2. 1!3Illple contains solids, these must be removed by 
8.3.8 · Phenoldlsnlfonlc Acid Solution. Dissolve 25 g filtration (centrifugation Is an acceptable alternative, 

of pure white phenol In 150 ml concentrated sulfuric subject to the approval of the Administrator). as follows: 
acid on a steam ~th .. Cool, edd 75 ml fuming sulfuric filter throUgh Whatman No. 41 filter paper Into a 100.ml 
acid, and best a't'1CJO'!·C-(21'2°·F) for·2 .. houis .. 8tore In volumetric flask; rinse the evaporating dish with three 
•dark, stoppered bottle. .· . , , , th~~~~\~!sgeii~~ierc1J~~~e~t'i:!~Ul11;:n~~ 
4. Prouduru '!;'iX; ";.,. ~-:,: portions of deionized, dlstllled water. Add the filter 

• 1 Sa Ii • · · · washings to the contents of the volumetric flask and 
... mp ng. · ·· · · · :' ·, dilute to the mark with deionized, distilled water. U 
4.1.1 Pipette 25 mliifir.tl!orb. ing solution Into a sample eolids are absent

1
:the solution can be transferred direetl{ flask, retaining a sufficient quantity for use In preparing 

the calibration standards. JilSert the flask valve stopper lo the 100.ml vo umetrlc flask and diluted to the mar 
Into the flask with the valve lii·tbe .. ·~p~e" position. with deionized, distilled water. Mix the contents of the 
Assemble the sampling train ·-~-.ilhWv,n in. , Fignnf. 7-1 - flask thoroughly, and measure the absorbance at the 
and place the probe at the sam ling point. Make sure o~tlmum wavelength used for the standards (Section 
that all fittings are tight ~d . !!Ilk, free,. and that nil 6.2.1), using the blank solution as a zero reference. Diiute 
BTOund glass joints have been filoperl)l! greased·wlth a the sample and the blank with ei,ual volumes of delon-
hlgh-vacuum, hlgh-tem_pet.aturii, chloro!lnoroearbon· ·~r::~1~1tbe8~ .!! ~6,~~~;dcecS:Ci8o~'.2~~~7 
based sto!>OOclt grease. Tum ;tbe'iftMk vaJve and the ..,. 
pump veJve to their "evacuate"··wsitl.ons. Evacuate a .. CcUlbratlen 
the flask to 75 mm Hg (3,!n'..Hgfaosolute pressure, or 
less. Evacuation to a pressure approaehirig the vapor 6.1 Flask Volmne. The volume of the collection flask· 

~~fP~;~~: ~~"¥.!:::il\0~lfr0~,~~~~~; =~::eb'tl.6~1~:~ ~~~~. ~~r fl1fi :tr.; 
off the pump. Check for leakage by observl1111 the ma· 'l>Ster, to lhe s!Opcock. Measure the volume of water lo 
nometer ft>r ony pressure fluctw:1tion. (Anf .. vl>riotlon :HO ml. Record this volume on the flask. 

reater than 10 mm Hg (0.4 In. Hg) over s(perloo of 6.2' Spectrophotometer Calibration. . . _ . 
minute Is not acceptable, and the fla!lI ls not to·oo 6.~.1 Optimum Wavelength Determination. 

-'need until the leakage probfem Is corrected. Pressure "-"b •- th J .... h -• f ... _ """"" 
lntheflasklsnottoexceed75mmBg(3hi.,Hg)absolute ........ ra.., e wave en,. ........ e o "'"" ....--· 
at the time sampling Is commenced.) Record the volume IU'ophotometer every 6 mont.ba. The calibra
ol the flask and valve (V1), the fla!k temperature (T•l. tlon may· be accomplished by using Ul 
and the barometric pressure. Turn the ft8Sk valve with an intense line emlsslon 
counterclockwise to its "p~" position and do the energy source 
same with the pump valve. e the rrobe and the GUCh as a mercury lamp, Or by using a series 
vacuum tube using the squeeze ulb. I condensation of . alass filters spanning the measurtng 
occllrll In the probe and the flask valve ares, heat the . range of the spectrophotometer. Calibration 
probe and purge until the condensation di.sap~. I d 
Next, turn the pump valve to Its "vent" ~tlon. Tum materials are available commerc ally an 
the flask valve clockwise to Its "evacuate• position and from the National .Bureau of Standards. 
record the dlfference In the mercury levels in--the manom- Si!>ectflc details on the use of such matertals 
eter. The absoJnte Internal pressure in the flask (P<) be lied b th ---'- ra1 
ls equal to the barometric pressure less the manometer ._flhould . llUPP Y e v.,.....,r; gene 
reading. Immediately tum the flask valve to the '!sam- ··Information about calibration ~ques 
pie" position an"d·~lt't~lg&s. l.<!,enter the~ until 'can be obtained from . general reference 
pressures In the twk'and sample line' (I.e., duct, stack) books on ·analytical chemistry. The wave
are equal. This will usually require about 15 seconds; 
a longer period Indicates a "plug" In the _probe, which length scale of the spectrophotometer must 
must be corrected before sampling Is contlnuea. After read correctly within ± 5 nm at all callbra
oollectlng the sample, turn the flaEk valve to Its "pu11.·e" tlon points; otherwise, the spectri>photo-
POSltion and dlscOnnect the flask from the sam'P)l_ng ted. 
train. Shake the fla.<k for at least 5 minutes. . \ meter shall be repaired and recallbra 

U.2 Uthe gas being sampled contains· ~clent ,Qnce. the wavelength scale of the spectro
oxygen for the convern!on of NO to N01 (e.g.;. an BJ>-_- • plfotometer 1s In proper calibration, use 410 
pllcable subpart or the standard may require taking .a I ... h f th 
sample of a calibration gas mlxturJ.l of.NO In Ns> then nm·as the optimum wave en.,. or e mea
o:tygen shall be Introduced into ·tbiii'iiw:ui pemlit this surement of the absorbance of the stan
con~t:!!~n.en ~Y:>:lJ! dnttod!J~· lnto-.the ,flask dards and samples. BT -
by one of three m~t-~"bd$; m .~ef«?r.e l!_vacuating the Alternatively a ~--•-~ procedure may sampling flask, flush'Arlib .p_UTe eldmder on'l!en,.,then . • ....,....., ...... '6 
evacuate ft8Sk to 75 mm Hg (3 in. Hg) ab5o1Ute pressure bl! employed to determine the proper mea
or less; or (2) Inject oxygen Into the flask alter sampling; sur1ng wavelength. If the Instrument 1s a 
~ ~~ ~t~J:n~ ~nfl:'eU:~. = dout>l.e-beam ~ropho~eter, scan" .tl!e 
this final pressure, and then vent the flask to the Bt· spectrum ·between 400 and 415 ·nm usliig a 
mosphere untll the tla.sk pressure Is Bbnost equal to :iiOO ,.g NO. standard solution In the sample 
atmospheric pressure. 02ll and· a blank solution In the reference 
or41~ h=P.:~~8!1:9.Jr1:\t~e=:~f~;rai"~~~ cell. If a P2ak does not occur, the spectro-
Connect the flask to a mercury ftlled U-tube manometer. photometer Is probably malfunctioning and 
Open the valve from the flask to the manometer and should be repaired. When a peak Is obtained 

.,. ... · 
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wtthln the 400 t.o u&-nm J"!IPIW,. ~e ~¥~• 
length ·at which this peak :ocew:s .~ ,be. 
the optimum wavelength for th~ ~~- .. 
ment of absorbance of ootli the'litafidards' 
and the samples,.For a s41g1~-~am .. s~io
phot.ometer, tonow_ th~·. eq,n~~;iiru·~; 
dea<%1bed above;.except ~at . e, _ .. _. ". 
standard solutions shall be scanned. ,se_pa..; 
rately. The optimum wavelength ··11hall. "l?e 
the wavelength ~ whJCh t,he ~i~Zif~~;, 
ference In absorbance between:tl'ie stani;lat,4-,: 
and Ule blUlk occiw-s. 87 · · • ": ". • -;,~· ; · .,-D 

u.2 Detenn!naUon of Spectrophotom(l,ter,, 
C&llbratlon Factor K.. Add 0.0 .~,.2 .,114. -~ 
mL 6 ml, ·and 8 ml .of the -KN(), :worlr&nB·· 
standard solution <1 ml=lOO. "g .NOil-'tO_I& 
aeries of five 50-ml: volumet:nc ·. naskS': ... : Tif 
each nas1t. add.·25 ml·ot a~tt>ln8i~1·µ~ 
10 ml deionized. dlstWed .water,~ aodhmi·· 
hydroxide Cl N> dropwise·unw th~.;~~'·~·~ 
tween II and 12 <about 25 to.·3.5.:~~~}·,t. 
Dilute to the mart with· def~ c:Ua.t!Ued. 
water. Mix thorouahly _and P.lpeJ.te t.: ~s-~; 
aliquot of each solution liito.a aepar:ate·~i 
cel&ln evaporatma dish. 87 " · .;, • ,. .,., 
Beginning with the evaporatlo. n ste. ·p, follow the analy-
1118 procedure or Section 4.8

1 
until the solutl9n has.l!Yn 

tnnsferred to the 100 ml vo umettic llaslf:'and ·d\lu ..... to 
the mark. Measure tlie absorbance of Pach solution; at.the 
optimum wavelength, as determined in -~~n,,h&JJ-:, 
This calibration procedure must be repeated on·eac ..,.y 
that samples art> analyzed. Calculate the spectrophotom· 
eter calibration factor as follows: 

K -lOO A1+2A2+3Aa+4.A. 
.- A11 +Ar+Ar+A.1 

where: 
Equation 7-1 

K ,• CaUbratlon factor 
A1 =Absorbance or the 100.µg N01 standard 
AJ-Absorbance or the 200-µg N01 stan~ 
A1=Absorbance or the 300-µg N01 irtand&rd 
At-Absorbance of the C00.'41 NO, standard 
6.8 Barometer. Callbrate against a,::mercury barom· 

e~4 Temperature Gauge. ·cautn~'~,t~ermometers 
age.Ir.st mercury-ln11Jass thermometenJ. ·. 

6.5 Vacuum Gauge. Calibrate mechanical gauges, U 
used, against a mercury manometer such os. that speci
fied In 2.1.e. . : • ,:_,, .. __ .. 

s.e Analytical Balance. Callbrate against· stan ....... 
weights. · 

e. Oalculatiom . . ' ' "' ., .• 
C111TY ont the calcnlatlon5,' retain1ig ~t ie&.;t .btle' e~ 

decimal figure beyond that or the acqulre1J.9at!. Round 
off figures alter final calculations. · · · » 

6.1 Nomenclature. . · 
A=Absorbance or saniplO: 
C•Concentratlon of:.NO. as N01, dry basJs1 cor

rected to standard ·conditions, mg1dscm 
Ob/dscO. . 

F"'Dllution<'factor (i.e., '1()/6, 215/10, etc., required 
only ii sample dllution was needed to reduce 
the absorbanCP. Into the range of calibration). 

K,aSpootrophotometer callbrstlon factor. 87 m"CMass of NO, as N0111\gas S\UllPle, eK_ •. ·• . , 
P 1-Final absolute p!1'ssure o!fla5k, n'ltnH.g (111.~. . 
P1=lnltlal absolute pressure of f\f!Sk, "11!·~~'fl· 

Hg). . . . . . : ·' ~ . 
P,.d-~':fdard a1!SOlute p~ •• 760;.inlJl.~~~j!I~. 

Ti= Final absolute temperature of fle.sk ,°K (°R). 
T1=lnlt!al absolute temperature o!ftask. °K (0 R). 

· T,..,=Standard absolute temJll'.rature, 293° K (628° R) 
v .. =.Sam{>le volume a.t s.tandard conditions (dry 

basis/, ml. · 
V1=Volume offle.sk and valve, !bl'• 
V.=Volume of absorbing iiolution, 'l() mi. 

· ·-' 2=60/215, the aliquot factori·(Jro.ther than a 26-ml 
aliquot w1111 used for analysi•, th• correspond
ing factor. must he substituted);: 

e.2 Sample volume, dry bil1'ls( comkted to standard 
conditions. 

Tu.i ( ) [p' P,] v •• =P.tc1 Vi-Vo T,-T, 

=K1(V1-25ml) [~;-~:] 
Equation 7-2 

where: 

K . OK f tr• •ts 
1=0.3858 --H- or me ic um mm g 

=17.64. 
0

RH for English units m. g . 



6.3 Total IC N01 per sample. 

m=2K.AF 

Equation 7-3 

NOTE.-U other than a 25-ml aliquot Is used for analy· 
els, the factor 2 must be replaced by a correspondln& 
factor. 

6.4 Sample concentration, dry basla, corrected to 
standard conditions. 

where: 

m 
C=Ka-v .. 

Equation 7-4 

K l "' mg/ml f t . •ts a= .,.. pg/ml or me r1c uni 

=6.243X io-1 lb//scfl for English units 
pg m 
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l!llnaoo 8'-DsuaMINATION or. suuo&1c Acm Ml81 
AND ~ULfl:!B "DiOXIDE ".:f1:¥18SIONS· FROM STATION.\BT 
Souaczs : .. • '· .· - · ,. .. , . · 

1. Pr1ne1p1e ~'n.iA,;;,i;hwuit~ 
1.1 Principle. :A gas sa~ple ls' e1tracted lsoldnetlcally 

from I.he slack. Tbe sulfuric acid mist (Including sulfur 
trlodde)·aiid>the"suUill.:dfodde'are separated, and both 
r~actions are measured. separately by tbe barium-thorio 
Utralion method. · ,. / · · 

1.2 "'Applicabill~y~~Thi~·m•thod is applicable !or the 
deter:rnlnatlon "of• sulfwic ~id mist· (Including sulfur 
trto11de, and In the absence•ol other particulate matter) 
and sulfur dlo1lde emissions from stationary sourcee. 
Collaborative tests have shown that the minimum 
detectable Hmlt~ of the method are.0.0.~ milligrams/cubic 
meter (0.0.1>'.JO-• pounds/cubic loot) !or sulfur trloside 
and 1.2 mgfm• .(O.U 10·7 ·lb/fl') !or sulfur diollde No 
upper limrt.s h_ave been estatili~hed. Based on theoreilcal 
calculations !or 200 milliliters or. 3 percent hydrogen . 
peroxide soJutio11, . the upper concentration limit !or 
sulfur dioxide .. in a LO ·m•· (35.3 It•) gas_ sample ls about 
12,500 mg/ru• (7'.7.X10-• lb/ILi). The upper limit can be 
e1tended by Increasing the quanlity'o! pero1ide solution 
In the·impingers: ".' • ; . · . , 

Possible Interfering agents or th!! method are ftuortdes 
free ammoni~, _arid <!iJ:nethyl a11iline. II any or these 
lnterlenng agents are present (this can be determined by 
knowledge qt the process), alternative methods, subject 
to the ·apjfoyal .o~··t.he Administrator, U.S.EPA are 
requirec;t. n ./ , · :· · ~ . . ·. ~ . , . 

Filterable particulate matter may be de- · 
termlned along with SO, and SO, <subject to 
the approval of the Administrator> by In-

serting- a heated glass fiber .filter between 
the probe and isopropanol lmpinger <see 
Section 2.1 of Method 6l. If this option is 
chosen, particulate' analysis Is gravimetric. 
only;'· H.SO, acid mist-ls not determined sep- · 
arately. 87 :· . . . . . .. . . .· • ' . · : . 

2. Apparaliw 

2.1.3 l'ilot Tube. Same as Method 5, SecUon 2.1.3. 

2.1.4 DltrerenUal Pressure Oauge. Same 1111 Method &, 
Section 2.1.4. 

2.1.5 Filter Bold&. Borosllica!A! glas!, with a glass 
frlt filter support and a l!lllcone rubber gasket. Other 
psltet materials, e.g;, Tenon or VI ton, may be used sub
ject to the approval of the Admlnlstzstor; The holder 
design shall provide a poalUve seal against leakage from , 
tbe outside or around the fil!A!r. The filter bolder shall 

2.1 Sampling. A schematic or the sampling tralD be placed between the first and second lmplngers. No!A!: 
used ID this method 1' shown Jn Figure !H; It Is similar Do not heat the filter holder. · 
to the )fethod 5 train exrcpt .that the filter position Is 2.1.6 lmpl_ngers-Four a.a shown In Fliure 11-1. The 
different and the filter holder d<l<'S not have to be heated. flnt and tblrd shall be ol the Oreenburg-Srnlth design 
Commerrlal mod•ls of this train are avnllable. For those with st.andard tips. The aecond and fourth shall be of 
who desire to build tlielr own. however, complete con~ tbe Oreenburg-Bmlth design, modified by repladng the 
structlon delalls are deS!'rllx-d In .>.l'TD-0-,81. Changoia .. l1\9'rl with an·appro1lmately 13 mllllmeter (0.5 In.) ID 
from tho A l'T D-U-.81 document and allowable m?dl- .. · &1&11!1 tube, having an unconstrtct.ed Up located 13 mm 
ftcatlons to Figure IH are dlseuSS<'d in the following (0.5 In.) from the bottom or the flask. Similar coUectlon 
subsections. . 1yatems, which have been approved by the Admlnla· 

The operating and maintenance procedures !or the trator, may be used. 
sampling train are drsctll><d In .>. PTD-0576. Since correct :l.1.7 Metering Sywtem. Same as Method &, Sectton 
usage ls lmpurtant In olllalnlng mli<~. results, all wen, 2.1.8. . , . : . 
should n•ad the Al''rl>-0076 document and adopt the :l.1.8. Barometer. Same a.a Method 6 Section 2:1.9. 
OIJ('ratlng and malntrnancr proceJures outlined In It, ., 2.1.9-· Oas Density Determination Equipment. Same 
unl•ss otherwise sp<'Cified hcrdn. Furthe~ details and U Method 5, Section 2.1.10. 
guhlellnes on uprrutlon and ma.intenance are jZlven In_ ll.1.10 Temperature Gauge. Thermometer or equlva-
Method 5 and should IJo read and followed whenever len~1 to m•.a.mre the umperature or tba gas leavlni the 
they are applicable. . lmpiuger train to within 1° C (2" F). 

U.l Prol>0 Nonie. Same as Method 5, S!'Ctlon 2.1.1. 2.2 Semple Recovery. ' 
2.1.2 '-Proho IJner. Doroslllcato or 11uartt glass, wl\h a· 

heatlnR system to prevent vlslhle conden.>atlon during 
sampling. Do not use metal probe liners. 
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Figure 8-1. Sulfuric acid mist sampli_ng train. 
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I 

U.1 W~ Botti& Pol,..,_. • sM, 100 ml.. LU llD=:J. IO Peroent. Mb IOO ml oft.,... 
ftvo). lllDOI wt\11 ml ol delonfJed, dldJllecS wat.er. . 

U.2 01'9duated .C,Underw. 21!0 ml, I liter. (Vflltr NOTL-ZQlerieneebu*-nUlatonl7A.C.8.gnde 
-\lie flub 111ar .i.o be 11814.) !loPropanol r. atlafadory. THU have shown Ula\ 

• • • .. _ Bot"- • _ ........... pot .... I ....... .__ boi>ropaool ob\alned from aommerdal IOll1eea -
..... ..-... ..... ._......, ,_., ene .... .._ eu1onaUr bu peroxide lmpurlUes that will - er-

lllJO 11111111 Uwo far Md! -pllna nm). · · ~ high m1furle acid mbt measuniment. tJ111 
1.U Trip Balance. aoo.cnm .,_.,,., to - to ~ lllllowlng test for detecU111 peroildes In each lot of 

.U l ~ cml7 If• moll&un -'ent anaty• i. . lli>DroDIUlol: Shate 10 ml of tlie bopropanol wltb 10 ml 
te be 4-). · olhlllly prepared 10 pen:ent po'-fam loJlde ioluUon. 

2.ll AnalJBla. Prepue a blank by lllmllarly treating 10 ml of dlsUDecl 
2.8.1 Plpe\tell. Volum~ 25 ml, 100 ml. ..w. After 1 minute, read the absorbanee on a epeetro. 
U.2 8111'8tv. «ID ml. Dbalometer at 152 naoometen.11 tho absorbanee ezceed8 
l.ll.ll Brlenmqer Plaak. 2SO ml. (one lllr each eamJlle 6.1, the bopropanol lhall.not be uaed. Peroddes may be 

bla1tk and standard). -•ed from bopropanol by redlstllllng. or by .,._.. 
U.4 01'9duated Cylinder. 100 ml. t.b&ough a column of acUvated alumina. Bowevu, n-
2.ll.5 Trip Balance. aoo I capacity, to m'811Jn to 1Senkradebopropanolwltbsultabl7lo'!'permldelevelll 

~1J Dropping Bottle. To add lndlcalAJr lllhlUan, ~o!f :fv::t~7,?:J°== ~ur:s~ th~ 
1*ml else. than following the peroxide removal ~ure. 
a. D--t!IU LU Bydrolen l>erox.ldel ll Pllf'Cf'llt. Dilute 100 mJ 

• ....,, ~ IOjlereent hydrogen pern de to I Uw with delonflad. 
Uni~ othenrlae lndlcaled all reagents are to conform 4llUIJed water. Prepare fresh da117. 

to tbe· ipeclBcallons est.abli'ilied by tbe Committee on Ll.8 Cruabed Ice. 
Analytical &agenta of tbe American Chemical 8ocle&7, U Sample Recovery. 
where such 1pectllcatlona are available. Oth-1118, - UI Water. Same u a.u. 
the best available gl'9de. LU Ieopropanol,80 P-t. Sameua.1.4. 

I.I Sampling. LI Analnta. . 
1.1.1 Fiiters. Bame u Method 5, Secllon 3.1.1. UI Waler. Bame as 3.l.ll. 
1.1.2 Silica Oel. Same aa Mdhod 5, llecUon 1.1.2. a.U.a.

3
2 !.!'tEOnpanlndlol:,!OOtorP. le·roen(~!:.,_..., .. _

7
,_.·-)-............ 

I.I.I Water.Delonl~dlstllledtocollformtoA8TM &nun - --u-r•nw....., ~.......,.. 
apec:llh:aUon Dll»-71, ·1·ype a. At \be opUon of the Uao\.a Mlsullonlc 1Cld, dlaodlum alt, or equlnlellt. 
anal)'lt, the XMnOt test fOr oddhable orpnlc ma&ter DlallOlve 0.20 •In 100 ml of delonked. dlStJlled water. 
may be omitted when hlsh -tratloril of orpulc 
matter - not ezpected to be s--t. 

a.u Bartam Percblorate '<0.oioo ·N-.1). Di&.ilve 
1.95. of barium perchlorate trthydrale (Ba(CUl1) .. aB.O) 
In 200 ml delonJredl distilled water, and clllnta to I Utar 
with lllOpropanot; .22 1 of berlum chloride dlbJlfrate 
(BaCJ,.2H.O) ma}' be Oaed lllltaMI of \he 'butum pet• 
ahlorat.. Standardl&e wttJI mlfmlo acid u In 8ecUon 11.2. 
Thla.aolutton mlllt be proteollid ....-~at 
aUUmea. 

3.3.5 8ulflulc Acid Standard (O.mOO N). Purc11a. or 
standardlre to_:0.0002 N aplllJt O.OlllO N NaOH that 
baa previously been standard.Ired llPiDI& primary 
standard potamdum acid phtbala&e. 
4 • .Proudu,., 

4.1 Sampling. 
U.1 Pretest Preparation. Follow the proeedure out

lined In Method 5, Section 4.1.1; ftltera abould be ln
!IJX'Cled, but need not be dfl'!lceatod ..... bed, or ldenU· 
fled. If tbe eftluent res can be consld.r"4 dry, I.e., mot. 
ture free the silica gel 11"'4 not be weighed. 

U.2 Preliminary Determlnatlona. Follow the pro
cedure ouUlned In llletbod 5, Section U.2. 

4.1.3 Preparation of Collection Train. Follow the pro
cedure outlined In Method &, S.Ctlon U.3 (escept for 
the second paragraph and other obviously Inapplicable 
parts) and me Figure 8-1 Instead of Figure $-I. Replace 
the second paragraph with: Place 100 ml of 80 percent 
bopropanol In tbe first lmplnger, 100 ml of 3 percent 
hydfolen peroxide In both the second and third Im· 
PllllVB; retain a portion of each reecent for - u a 
blank solution. Plaee about 2001 of llllCa pl In UM tounll 
lmplnnr. · 

STATIC PRESSURE, mm H1 (IL HI). 
PLANT __________ ... ------------..., AMBl~NT TEMPERATURE __________ _ 

LOCATION BAROMETRIC PRESSURE------------

OPERATOR ASSUMED MOISTURE,"-----------
DATE P.ROBE LENGTH, m (ft) __________ _ 

RUN NO. NOzZLE IDENTIFICATiON NO·---------

SAMPLE BOX NO. AVERAGE CALIBRATED NOZZLE DIAMETER, an(inJ, __ ---
llETER BOX NO. PROBE HEATER SETIING __________ _ 

METER AH• LEAK RATE, m3/min,(cfm1-----------
C FACTOR PROBE LINER MATERIAL-----------

PITOT TUBE COEFFICIENT, Cp SCHEMATIC OF STACK CROSS SECTION FILTER IO. --
PRESSURE 

TEMPERATURE DIFFERENTIAL· 
GAS SAMPLE TEMPERATURE VELOCITY ACROSS OFGAI 

STACK HEAD ORIFICE AT DRY GAS METER LEAVING 
SAMPLING VACUUM TEllPERATURI ( lll's), METER, GAS SAMPLE CONDENSER OR 

TRAVERSE POINT TIME mmH1· IT,I, -HzO mmHzO VOLUME, INLET, OUTLET, LAST lllPllGER, 
NUMBE& 1111,ml .. (la. Hll 0c ( Fl 1111: HzOf (In. HzOI m3 (tt3) OC (Of) DC (DF) . oc l'FI 

TOTAL Avg Avg 

AVERAGE Avg 
.. 

Figure w. Field d~ta. 
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NoTll.-11 moisture content Is to be determined by 
lmplnger analysis, weigh each of the first three lmplngera 
(plus absorbing solution) to the nearest 0.5 g and record 
thesa weights. The weight of the silica gel (or silica gel 
plus container) must also be determined to the nearest 
0.5 11 and recorded. 

4.1.4 Pretest Leak-Check Procedure. Follow the 
basic proceiure outlined In Method 5, Section 4.1.4.1, 
notina that the probe heater shall be adjusted to the 
minimum temperature required to prevent condensa
tion, and also that verbage such as, " • · · plugging the. 
Inlet to the filter holder · · · ," shall be replaced by, 
"" • • plugglug the inlet to the firllt Im pinger • • •." 
The pretest leak-check ls optlonal.-117 

4.1.S Train Operation. Follow the basic procedures 
outlined in Method 5, Section 4.1.5, In conjunction with 
the following special instructions. Data shall be recorded 
on o sheet similar to the one In Figure 8-2. The sampllns 
rate shall not exceed 0.030 m•/mln (l.O cfm) during tbe 
run. Periodically during the test, observe the connectln& 
line betweM the probe and first lmplnger for signs ol 
r.ondensatlon. If It does occur, adjust the probe heater 
otttlna upward to the minimum temperature required 
to prevent condensation. If component changes become 
necessary d.irlng a run, a leak-check shall be done Im· 
mediately before each change, according to the procedure 
outlined In Section 4.1.4.2 of Method 5 (with appropriate 
modifications, as mentioned In Section 4.1.4 of thlll 
method); record all leak rates. If the leakage rate(1) 
exceed the specified rate, the tester shall either void the 
run or shall plan to correct the sampl8 volume as out
lined In Section 6.3 of Method 5. Immediately after com
ponent changes, leak-checks are optional. If these 
lea!I-chec!rs are done, the procedure outlined In Section 
4.1.U qi Method 5 (with appropriate modifications) 
shall be~-

After turning of! the pump and. recording the ftnal 
readings at the conclusion of each run, remove the probe 
from the stacb:. Conduct a post.test (mandatory) leak
checb: as in Section 4.1.4.3 of Method 5 (with appropriate 
modification) and record the leak rate. If the post.test 
leab:age rate exceeds the specified acceptable rate the 
tester shall either correct the sample volume, as outlined 
In Section 6.3 of -Method 5, or shall void the run. 

Drain the Ice bath and, with the probe disconnected, 
purge the remairling part of the train, by drawing clean 
ambient air through the system for 15 minutes at the 
average flow rate used for sampling. 

NorE.-Clean ambient air can be provided by passing 
air through a charcoal filter. At the option of the tester, 
ambient air (without cleaning) may be used. 

4.1.6 Calculation of Percent Isoklnetlc. Follow the 
procedure outlined In Method 5, Section 4.1.6. 

4.2 Sample Recovery. 
4.2.1 Container No. 1. If a moisture content analysis 

Is to be done, weigh the rlrst lmplnger plus contents to 
the nearest 0.5 g and record this weight. 

Transfer the contents of the first lmplnger to a 250-ml 
graduated cylinder. Rinse the probe, first lmplnger tall 
connecting glassware before the filter, and the front nalf 
of the filter bolder with 80 percent lsopropanol. Add the 
rinse solution to the cylinder. Dilute to 250 ml with 80 
percent isopropanol. Add the filter to the solution mix, 
and transfer to the storage container. Protect the solution 
against evaporation. Mark the level of llq_llid on the 
container and Identify the sample container. l!7 

4.2.2 co,1talner No. 2. If a moisture content analysis 
Is to be done. weigh the second and third lmplngera 
(plus cont•'1ts) to the nearest 0.5 g and record these 
weights. Also, weigh the spent silica gel (or silica gel 

pl~~~';g~eto!~~~~:'{s~~!g.the second and third 
lmplngers to a 100().m.l im>duated cylinder. Rinse all 
connecting glassware (lncfudlng back half of filter holder) 
between the filter and silica gel lmplnger with deionized, 
distilled water, and add this rinse water to the cylinder. 
Dilute to a volume of UlOO ml with delonlzed, distllled 
water. Transfer the solution to a storage container. Mark 
the level ol 'lquld on the container. Beal and Identify the 

~:f1ei~~t~~~r. 
Note the fevel of liquid In containers 1and2, and con· 

firm whether or not any sample was lost during ship. 
ment; note this on the analytical data sheet. If a notice
able amow t of leakage has occurred, either void the 
sample or use methods, subject to the approval of the 
Administrator, to correct the final results. · · 

4.3.1 Container No. 1. Shake the container holdlna 
the lsopro1 anol solution and the filter. If the !liter 
breaks up, 1<llow the fragments to settle for a few minutes 
before removing a sample. Pipette a 100.ml aliquot of 
this solution Into a 250-ml Erlenmeyer ti.ask, add 2 to 4 
drops of thorln Indicator, and titrate to·a pink endpoint 
uslna 0.0100 N barium perchlorate. Repeat the titration 
with a second aliquot of sample and average the titration 
vcluea. Revllcate tltr&tlona must agree within 1 percent 
or 0.2 ml, whichever Is greater. · 

6.8.ll Coutainer No. 2. Thoroughly mix the aoludon 
In the contrJner holding the contents of the aecond and 
third lmplngers. Pipette n 10.ml aliquot of sample Into a 
~ml Erlenmeyer flask. Add 40 ml o!lsopropanol, 2 to 
4 ~of tborin Indicator. and titrate to a pink ~dpo.lnt 

ustng 0.0100 N barium peichlorate. Repeat the titration 
with a second aliquot of sample and average the titration 
values. Replicate tltratlons must.aaee within 1 percent 
or 0.2 ml whichever ls greater. 87 -

U.3 Blanks. Prepare blanks b}' adding 2 to 4 drops 
of thorln Indicator to 100 ml of 80 percent lsopropanOI. 
Titraie the blanks In the same manner as the sampleS. 

6. Gbllbratfon 

6.1 Calibrate equipment using the procedures specl· 
fled In the following sections of Method 5: Section 5JI 
(metering system); Section 6.6 (temperature gauges)· 
Section 5.7 (barometer). Note that the recommended 
leak-check of the metering system, described In Section 
6.6 of Method 5, also applies to this method. 

6.2 Standardize the barlnm perchlorate solution with 
25 ml of standard sulfuric acid, to which 100 ml of 100 
percent lsopropanol has been added. 

11. Olleulattoni 

Note.-Cany ont calcnlatlons retalning at least one 
eztra decimal figure be:yonjl that of the acquired data. 
Bound o1I figures alter final calcnlatlqn. 

0.1 Nomenclature. 
A.-Cross-sectlonal area ofnozde, m• (ft•). 

s .. -water vapor In \he gas stream, proportion 
by volume. 

Cu7uo• •BulfUrtc acid (lncludlnll SOI) concentration, 
g/dscm Clb/dscf). ar 

C,..1 =Suttur ~de concentration, g/dscm (lb/ 

laP~i of lsoklnetic sampling. 
N•Normality of barium peich101ate titrant, g 

equivalents/liter. 
P ... •Barometric oressura;iit the sampling site, 

mm Hg (hi. Hg). H 
P,•Absolute stack gas presmre, mm Hg (In. 

P 
Hg). 

ot• •Standard absoliy, pressure, 760 mm Hg 
(29.92 In. Hg). 

T .-Average _absolute dry gas meter temperature 
(8ee Figure &-2), ° K f R). 

T,•Average absolute stack gas temperature (aee 
Pfgure8-2), ° K f R). 

T ... •Standard 11,bsolute temperature, 293" K 
(628" R). 87 

v.-Volume of sample aliquot titrated, 100 ml 
for H.SO, and 10 ml for S01. 

Vi.•Total volume ofllquld collected In lmplngera 
and silica gel, ml. 

v.-Volume o~ gas sample aa measured by dry 

V 
gas meter, dcm (def). 

c:nlate the moisture content of the stack gas, riidng Equa
tion Hof Method&. The "Note" In Section 6.5ofMethod 
6 also applies to this method. Note that U the elftuent gas 
stream can be considered dry, the volume of water vapor 
and molstnre content need not be calcnlated. 

6.5 Sulfuric acid mist (Including SOI) coW?90tratlon. 

where: 

N<v.-v tb> (vV'~D) 
C&1ao,=K1--~~-~-=--<V.c.td) 

Equation 8-2 

Kr•O.OC90t g/mllllequlvalent for metric nnlts. 
-1.os1x1o-< lb/meq for English units. 

11.6 Sul!ur dioxide concentration. 

Equation 8-3 
where: 

Ka•0.03203 rfmf!!'l for metric units. , 
•7.061Xlo-< lb/meq for Engllah units. 

0.7 Iaoklnetlc Variation. 
11.7.1 Calcn!atlon from raw data. 

l= 100 T.[K, Va.+ (V .. l"/T .. ) P.,.,+llH/13.6)) 
60llV0 P.A •. 

Equation 8-4 
87 

where: • 
K,•O.OOM64 mm Hg-m•/m.!-°K for metric units. 

•0.002676 In. Hg·ft'/mJ...0 R for Engllah units. 
o. 7 JI Calculation from Intermediate values. 

I- T.V. <•ldl Poad 100 
-T.1c1110 11A,.P0 60(l-B,..) 

K T.V .. 101<1> 
= I P.11.A..ll(l-B •• ) 

mloldl• Volume of gas sample measured by the dry 
gas meter corncted to standard conditions, 
dscm (dsc!). 87 where: 

o,•Average stack gas veloclt;v, calculated by Ka•4.320 for metric units. 

Equation 8-5 

Method 2 Equation 2-9. DSlng data obtained •0.00450 for E11Blish units. 
from Method 8, m/sec (ft/sec). 11.8 Acceptable Results. If 90 percent <I <110 Per· 

V •oln •Total volume of solution In which the cent, the results are acceptable. If the resufts are low in 
sul!urlr. acid or sulfur dioxide sample 1s

87 
oomparlson to the standards and I ls beyond the accept. 

contained 2.'iO ml or 1,000 ml, respectively. able range, the Administrator IUBY opt to accept the 
V1•Volume of barium perchlorate tltrant used results. Use Citation 4 In the Bibliography of Method·& 

for the sample, ml. to make Judgments. Otherwise, reject the results and 
Vn•VOl\lDle of barium perchlorate tltrant used repeat the test. 

for the blank, ml. 
7 

,.,.,, _ _. 
Y•Dry gas meter calibration factor. • ....... .,,,.a,...v 

4H•Aver&11.e J>ressure drop across orlllce meter, 1. A~mls8fo03 from Su!Iwic Acid Manu· 

e-~~~fng time, ~n. ~ntlon. PubllcUifmifiiH~c!'~b~:1:nN~~ 
13.6-Bpeclfic gravity of mercury. 1199-AP-13. Clndnnatl, Ohlo.1965. 
l~=~~e':Blou to ~nt. 2. Corbett, P. F. The Determination of S01 and SO, 

11.2 Average dry gas meti>.r temperature and average In Flue Oases.1onrnal of the Institute of Fuel. f4:237-243. 
orl1lc~ pressure drop. Bee data sheet (Figure S-2). 

11':~Marun, Robert M. Construction Detallsoflsoklnetlc 
6.3 Dry Oas Volume. Correct the sample volume a---"·- !In E ut t E vlro •·• p ti 

measured b 0 the ~ aas meter to standard conditions """'"".,...up g Q.!!lpmen · 0 nmen.... rotec on 
• ~ Acency. Research _Triangle Park, N.C. Air Pollution 

(20" C and 760 mm g or68" F and 29.92 ln .. Hg) by using Control Olllce Pnbllcatlon No. APT~l. April, 11171. 
Equation &-1. '-Patton, W. F. and 1. A. Brink, 1r. New Equipment 

P.,. + ( llH ) and Techruques for Sampling Chemical Process oases. 
v: -v. Y (

Tuc1) • 13.6 1ournalofAlrPollutlonControlAsaoclatlou.1s:l62.1963. 
6. Rom, 1.1. Malutenance1.Callbratlon, and Operation 

• <•tdl - "' T.. P.1c1 of Iaokluetlc SotJrC&Sampung Equlpmeat. Olllce ot 
Air l'rograma, Envlroninental Protection Agency. 
a-arch "Triangle Park, N.C. APT~76. March, 1972. 

-KV. y P"",+(AH/13.6) 
- I.. T .. 

Equation 8-1 
where: 
K1~0.8858 °K/mm Hg !or metric nnlts. 

•17 .M • R/in. Hg fnr English units. 
Nou.-11 tlie leak rate observed during any manda· 

· tory leak-checks exceeds the specified acceptable ralAI, 
\he teat.er shall el ther correct the value of V. In Equation 
8-1 (1111 described In Section 6.8 of Method ll), or llhall 
Invalidate the test run. 

8A Volnme of Water Vapor and Moisture Content. 
Clllcalate the volume of water vapor us_lng EqU&Uon 
6-2 of Method 5i. the weight of water colleCted In the !:iBl/1119"' and aulca gel can be directly converted to 

lten (the specific gravity of water Is 1 I/ml). Cal-
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6. Hamil, H. F. and D. E. Camano. Collaborative 
Study of Method for Determination of Sulfur Dioxide 
Bmiaslons from Stationary Sources (Fossil Fuel-Fired 
Steam Generators). Environmental Protection Agency. 
Research Triangle Park, N.C: EPA-6W/._74--0'l4. 
o-mber, 11173. 

7. Annual Book of ASTM Standards. Part 31; Water, 
AU11D1Pheric Analysis. pp. 40-42. Ammcan Society 
for Testing and Materlala. Philadelphia, Pa. 11174. 



M.ETBOD 9--VJ5t1JIL DETEBllUNATION OP THE 
OPACITT OP EMISSIONS FBOM: BrATIONAKY 
SO'ORCES 1 Q 

Many stationary sources discharge v.Ls1bl~ 
emtsslons into the atmosphere; these emis
sions are usually in the shape of a plume. 
Th.Ls method involves the determination of 
plume opaclty by qualUled observers. The 
method includes procedures !or the traln!ng 
and certUlcation of observers, and procedures 
to be used in the field for determination o! 
plume opacity. The appearance of a plume as 
Viewed by an observer depends upon a num
ber of variables. some of which may be con
trollable end some of which may not be 
controllable in tbe field. Variables which can 
be controllet\ to an extent to which they no 
longer exert a slgnlftcant lllfluence upon 
plume appearance include: Angle of the ob
server With respect to the plume; angle of the 
observer' with respect to the sun; point o! 
observation of attached and detached steam 
plume; and angle of the observer with re· 
spect to a plume emitted.from a rectangular 
stack wtth a large length to Width ratio. Tbe 
method includes spectfic criteria applicable 
to these variables. . · · 

Other variables which may not be control
lable in ·the field are luminescence and color 
contrast between the plume and the back
ground again.st which tbe plume ls viewed. 
These variables exert an lll1luence upon tbe 
appearance o! a plume 68 viewed by an ob• 
server, and can affect the abutty of the ob
server to accurately assign opacity values 
to the observed plume. StucUes of the theory 
ot plume opacity and field studies have dem
onstrated that a plume 1s most visible and 
present& the greatest &pparent opacity when 
viewed against a contrasting background, It 
followt1 from this and lB conflrmed by field 
trlals, that tbe o'pactty o! a plume, vJewed 
und£'r conditions whe1·e a contrasting back
ground. ls present can be assigned with the· 
greatest; degree of accuracy. However, the po
tential tor a positive error Is also the greatest 
when a plume Is viewed under such contrast
ing conditions. Under oondttlons preeeotlng 
a less contrasting background, the apparent 
opacity of a plume le less and approaches 
zero as the color and luminescence contra.st 
decrease tows.rd zero. AB a re6ult, slgr;J.fscant 
negative bias and negative enors can oo 
made when. a plume 1.3 viewed undtr les.~ 
cont.rasting conditions. A negative bla.3 de
creases ratber than Increases the poeslblllty 
thst a plant operator wtll be c1t.ed for a vio
lation of opacity standards due t<:> o!:>ae~ver 
error. 

Studies have been undertak~n to determine 
the magnitude or positive errors which can 
be made by quallfied observers while read
ing plumes undfU' contra.sting conditions and 
using the procedures set forth In thlS 
method. The results o! these studies (field 
trials) which involve a total of 769 sets of 
25 readlnes each are as follows: 

(f) For black plumes (133 sets at a smoke 
generator), 100 percent o! the sets were 
read With a positive error 1 of Jes.• thlm 7.5 
percent_opaclty; 99 percent we:i'e read with 
a positive error of leas than 5 percent opacity. 

(2) For white plumes (170 sets at a smoke 
generator, 168 sets at a coal-fired power plant, 
298 sets at a sulfuric acid plant), 99 percent 
of the sets were read wt th· a· positive ·error ot 
less than 7 .5 percent opacity; 95 percent were 
read with a positive error. oness than 5 per
cent opacity. 

The positive observational f;r?Or ~v:;l.a.ted 
wtth an average ot twenty-five read.Inga IS 
therefore established. The · accuracy of. the 
method .must be taken into account-when 
detennlning possible violations of appli
cable ope.city standards.. . 

• P"or a set, positive error=average OP,&Clty 
determined by observers' 25 observatlons
av:erage opacity determined .t.rom transmls
someter's 25 recordings. 

1. Principle and applicability. 

1.t Principle. The opacity o! em.l.sslons 
from stationary sources ts detennined vlsd 
ually by a quall.fted observer. - . 

1.2 Appltcablllty. This method ls e.pplt
cable tor the determination of the opacity 
ot emissions from stationary sources .Pur
suant to f 60.U(b) and tor qualltylng ob
servers tor visually determlnlng opacity. ot 
emtsslons. 

2. Procedures. The observer quallfled in 
accordance with para.graph 8 ot this method 
shall use the following procedures for Vis
ually determ1nlng the opacity ot emtsstons: 
. 2.1 Position_, The qualllled observer sh.all. 

stand at a distance s111ftclent to provide· a. 
clear view of the emi.sslons with the sun 
oriented in the 140° sector to hlS back. Con
sistent wlth ·Diainta1nlng the above require
ment, the observer &ball, as much as pos&lble. 
make blS observations from a position such 
that hlS Une of vision ls approxl.mately 
perpendlcUrar to the plume directlon, e.nd 
when observing opacity ot emissions !rom 
rectangular outlets (e.g. root monitors,. open 
baghouses. nonclrcular stacks). approxi
mately perpendicular to the longer axis of 
the outlet. Tbe observer's 11ne of sight should 
not include more than one plume at a time 
when multiple stacks are Involved, and 1n 
e.ny case the observer should make hls ob· 
servatlons with bl.'l line of sight perpendicu
lar to the longer axis of such a set of multi
pie ste.ck.s (e.g. stub stacks on bagbouses). 

2.2 Fteld records. Tbe observer shall re
cord the name of the plant, emlsalon loca
tion, type facility, observer's .name and 
alllllatton, and the .date on a field data sheet 
(Figure 9-1). The time, estimated distance 
to the emJ.....,;Jon location, &ppro&imaui wind 
direction, estlmil.ted wind speed, description 
of the sky condition (presence and color or 
clouds), and plume background Re recorded 
on a field data sheet e.t the time opacity read-
ings are initiated and completed. · . 

2.3 Observatlo1's. Opacity observations 
shall be me.de at tllc polnt of greatest opacity 
ln that portion of the plume where con
densed ·water vapor Is not present. The ob· 
server shsU. JWt ioOk conttnuoU8ly at the 
plurnl\. but; wren~ shaU observe. t.ho f'lume 
momentarily at- l5-&eCODd intervals. 

2.3.l Attached steam plumes. When con
densed water vapor ls present Wltbl.n the 
plum£' as It emerges from the emls.'!lon out
let, opacity observations shall bo made be· 
yond the point In tbe plume at which con
densed we.ter vapor la no longer vtslble. The 
observer shall record the approxtmate dis
tance from the emlSslon outlet to the point 
in the plume at which the observations are 
made. 

2.3.2 Detached ste&m plume. When water 
vapor tn the plume condenses e.nd· becomes 
visible at a dlstlnct distance from the emls· 
sion outlet, the opacity of em.lsslons should 
be evaluated at t-he em.lsslon outlet prior to 
the condensation of water vapor and the tor-
Diatlon ot the steam plume. . 

2.4 Recording observations. Opacity ob
servations shall be recorded to the nearest 5 
percent at 15:.seoond Intervals on &n ob· 
serve.tlonal record sheet. (See Figure 9-2 tor 
an example.) A mlnlmwn ot 24 qbseryatlons 
shall be recorded. Each momentary observa
tion recorded sl11tll bo deemed to represent 
the average opacity of emissions !or a J5~ 
second period. - · 

2.5 Data Reduction. Opacity shall be de~ 
termined as an·averoge of 24 consecutive 
observations recorded &t 15-second Intervals. 
Divide the observations recorded on the rec
ord sheet into sets of 24 consecutive obser
vations. A set Is composed ot any 24 con
secutive observations. Sets need not be con
secutive tn time and . in no case shall two 
sets ·overlap. For each set of 24 observations, 
calculate the &verage by summing the opacity 
of the 24 observations and dividing this sum 
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by 24. It an applicable standlll'd specl.ftea an 
avere.gtng time requiring more than 24 ob.; 
servations, calculate the average !or all ob• 
servatlons made during the specUled time 
period. Record the average opacity on.a record 
sheet. (See Figure 9-1 tor e.n example.) 

3. Qualtftcationa amt testing; 
3.1 Certlflcatlon requirements. To receive 

certlflcatton as a qualUled observer, a can~ 
dtdate must be tested and .demonstrate the 
ablllty to assign opacity readings in 5 percent 
increments to 25 dW'erent black plumes and 
~ cWrerent white plumes, wtth an error 
not to exceec1 15 peroent opacity on e.ny one 
reading and an average error -not to exceed 
7.5 percent opacttr In each category. Candi:". 
dates shall be tested according to the pro0 

oedures described In paragraph 3.2. Smoke 
generators. used pursuant to· paragraph 3.2 
shall be equipped wlth a smoke meter whlch 
meets the requirements of paragraph 3.3. · 

The oert11icatton shall be .valid for a period 
of 6 months, at which time the qualification 
prC>®dure· must be repeated by any observer 
tn order to retain certification. _ 
· 3.2 ·OertU1cation procedure. The certl.flca
tlon test consist.a ot showing the candidate a 
compiete run ot 50 plwn~25 black plumes 
and 25 white plum~enerated by a smoke· 
generator. Plumes within each set of 26 black 
and 25 wh.lte runs shall be presented in ran
dom order. The candidate assigns an opaclt," 
value to each plume and records bis obser· 
vation on a suitable form. At the completion 
of each run of 60 readtngs, the score of the 
candidate ts determined. If a candidate fallS 
to quali!y, the complete run of 50 readlngs 
must be repeated tn e.ny retest. The smoke 
test may be e.dmlntstered as part of a smoke 
school or training program, and may be pre
ceded by training or famlllarlz&tlon runs of 
the smoke generator during which candidates 
are shown black and white plumes of known 
opacity. 
. 3.3 Smoke genera.tor 'specl.flca.tions. Any 
smoke generator used tor the purposes ot 
pa.nigre.pb S.2 shall be equipped with 11. smoke 
meter ln!rtlalled to measure opacity across 
the diameter o! the smoke generator stack. 
The smoke meter output &ball dlsPl&y In· 
stack ope.city based upon a pe.thleng'°..h equal 
to the at.eek exit diameter, on a full O t.o 100 
percent cha.rt recorder sea.le. The smoke 
meter optical design and performance shall 
meet the specifications shown ln Ta.ble 9-1. 
The smoke meter shall be ca.llbrat.ed 68 pre• 
scribed ln paragraph 3.3.1 prior to the con
duci of ea.ch smoke reading test. At the 
completion o! each test, the zero and span 
d.riU &hall be cl1ecked and 1! the drift ex
ceeds T.l percent opacity, the condition sh9.U 
be OOl'l'60ted prto: to conducting any subse
quen.t test runs. Tbe smoke meter shalt be 
demo:istrated, at the time o! tnstallatl.on, to 
meet the specifications listed ln Table 9-1. 
'rhi:J demonstration &hall b') repea.ted tol
loWlD.g any subsequent repair or replacement 
o! tlle photocell or associated electronic cir
cuitry including the chart recorder or output 
m&ter, or eYery 6 montbs0·whlcbever occurs 
1int. 

S.3.1 · C&Ubratlon. The smoke meter ts 
calibrated after allowing a mlnlmum ot 80 
.minutes warmup by alternately productng 
simulated opacity ot O percent e.nd 100 per
cent. When sbable response at 0 percent or 
100 percent Is noted, the smoke meter Is ad
justed to produce an output of O percent ar 
100 i>ercent, as appropriate. This ca1lbre.tt:lon 
shall be repeated until stable 0 percent and 
100 percent readings a.re produced without 
adjustment. _Sunulated. o percent and 100 
percent opacity values :msy be produced by 
alternately switching the power to the light 
source on and off while the smoke generator 
ts not produc:lng smoke. 



'ra.BLI! 9-1.--6MOKE MET£& DESIGN AND 
PEU'OB.MANCE SPECIFICATIONS 

Pe.rameter. 
o.. Ught 80UJ"Ce..--..,-

b. Spectral response 
of photocelL 

c. Angle of vle\v ___ _ 

d. Angle of projec
tion. 

e. cQllbre.tlon error-

:C. Zero a.nd spa.n. 
. d.rUt. . 

I&: Response time---

Speclficat'kYn 
Incandescent lamp 

operated a.t nom.1na.!. 
ra.ted V'Olta.ge. 

Photopic (daylight 
spectral response o! 
t;he human eye
refereooe 4.3). 

1s• maximum tot.al 
an.gle. 

is· maximum tot& 
angle. 

:!:3 % opacity, maxi-
mum. 

±1% Opacity, 
minutes • 

:S5 seconds. 

S.3.2 Smoke meter eva.lua.tlon. The smoke 
meter design and performance are to be 
evaluated a.s follows: 

3.3.2.1 Light source. Verity !rom manu
facturer's data and from voltage measure-. 
ments ma.de a.t the lamp, s.s Installed, that 
the la.mp .ts _operated. w1th111 :!:5 percent or" 
the nominal rated voltage. 

8.3.2.2 · Spectl'61 response o! ·photocell. 
Verity from manufacturer's· data that t.he 
photocell hss a photoplc response; i.e~ the 
spectral sensitivity o! the cell shall closely 
approximate the stnndP.rd speciNl1-lumlnos-
1ty curve !or photoptc vision which Is refer
enced 1n {b) of Ta.'ble 9-1. 

3.3.2.3 ADgle or vtew. Cheek construction 
geom:: try to ensure thi.t the. total e.ngle o:f 
View o! the smoke plume, n.s i;een by the 
photocell, does not excead 15°. The total 
angle of view may be calculated from: 1=2 
t.a.n..._ d/2L, where ll=tot&J. a.n.gle of vier, 
d=the sum o! the photocell dl&metM+the 
diameter of the limiting aperture; and 
L=the di.stance from the photocell to the 
limiting aperture. The Umitilig aperture IS 
the point l.n the path between the photocell 
and the smoke plume. were the angle CY!. 
view .Is moot restricted.. In smoke genere.tor 
smoke meters this ls normally .a.n orifice 
plate. · 

3.3.2.4. Angle of profection. Check. con
stru.ction geometry to ensure that the total 

&ngle Of projection of the le.mp OD the 
smoke plume does not exceed 16•. The total 
angle o! pro.1ectlon may be calculated from: 
11=2 tan-1 d/2L, where 8= total angle ot pro
jection; d= the sum of the length of the 
lamp fl.lament + the diameter of the Umiting 
aperture; and L:= the distance from the lamp 
to the limiting aperture. 

3.3.2.5 Calibration error. Using neutral
density filters of known opacity, check the 
error between the actue.1 response and the 
theoretica.1 lmear response of the smoke 
meter. This check ls accompllshed l>Y first 
calibrating the smoke meter a.ccordlng to 
3.3.1 and then inserting a series of three 
neutral-density filter& ot nom1na.l opacity o! 
20, 60, and 75 percent in the smoka meter 
pa.thlength. Filters ()e.libarted wtthln ±2 per
cent 6llall be used. care should be ta.ken 
when Inserting the .inters to prevent stray 
light trom affecting the meter. Make a total 
of :five nonconsecutive readings for ea.ch 
filter.' The maximum error on any one read
ing shall be 3 percent opacity. 

3.3.2.6 Zero and span drl!t. ·Determine 
the zero and span drift by callbratlng and 
operating the smoke genera.tor tn a normal 
manner over a 1-hour period. The drift is 
mea.sUred by checking the zero and span at 
the end of this period. 

3.3.2.7 Response time. Determine the re
sponse time by producng the series of. five 
slmuiated 0 percent and 100 percent opacity 
values and observing the time required to 
reach stable response. Opac1ty val.use ot o 
percent and 100 percent may be simulated 
by alternately switching the power to t!le 
light source o!l'. and on while ·the smoke 
genera.tor is not operating. 

4. F.~fcccnc~s. 
4.1 Air Pollution. Control District Rulea 

and Regul&tioua, Los Angeles County Air 
Pollution Control District, Regulation IV, 
Prohibitions, Rule 60. 

4.2 Waisbur<t, Melvin L, Field Operatlona 
and Enforcement Manual for Air, U.S. Envi
ronmental Protection Agency, Research Tri
angle PllZ'k. N.O~ ~1100, A~ 1972. 
pp. 4.1-4.86. 

4.3 Condon, E. U., and Odlsha.w, :a:~ Hand
book. of Pllystcs, McGraw-Hlll Co., N.Y., N.Y .. 
1958, Table S.1, p. 6-52. 
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. FJGURE g. 1 . 
RECORD OF VISUAL DETERMINATION OF OPACITY PAGE_ot_ 

COMPANY _________ _ 
LOCATION. __________ _ 

TEST NUMBER._ _______ _ 
DATE. __________ _ 

TYPE FACILITY._.----------
CONTROL DEVICE ________ _ 

CLOCK TIME 
~ OBSERVER LOCATION 

Distance to Discharge 

. 'Direction from Discharge 

· Hefght of Obse.rvation Point 

BACKGROUND DESCRIPTION · 

WEATHER CONDUIONS 
Wind Direction 

Wfnd Speed · 

Ambient Temperature 

SKY CONOITrONS (clear·. 
overcas~. % clouds, etc.) 

PLUME DESCRIPTION . 
Color 

Distance Vfsfb1e 

Oil!En rnFOR:lATJOU 

In1t1al 

" -· 

.. 
Final 

I 

HOURS OF OBSERVATION. _____ _ 

OBSERVER ___ ..,._.....,_,,_.-.--__,.--. 
O~SERVER CERTIFICATION DATE. __ ,....._ 
OBSERVER J\FFILlATION. _____ _ 
POINT OF f.MISSIONS.__,__....,._ ___ _ 

HEIGHT OF DISCHARGE POINT. ____ _ 

SUMMARY OF AVERAGE OPACITY 

Set T~-A' Opacih 
Number Start--End Sum ~verage 

I 

' . 

.. 

Readings nnged froin _,_to __ % opacity· 

The source was/was not fn compliance wfth _.~t 
the time evaluation ~1as made~ 
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FIGURE ·9.z OBSERVATIOH RECORD PAGE _OF _ 

COMPANY.------
LOCATION TEST NUMB""ER,_ ____ _ 

DATE ___ ~-------

OBSERVER 
TYPE FACI""li ... f""'y-------
PO~NT Of £MISSIONS ---

' !)ltAM PLUME 
Seconcfs (check ff applicable) 

Hr. Min. 0 I:> JU q:, l\ttacnea uetached COMMENTS 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 •' 

12 
13 
14 
15 

. 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

·-

·-

FIGURE 9-2 OBSERVATION RECORD PAGE _ OF _ 
(Cont1.nued) · 

OBSERVER .COMPANY,------
LOCATION 
TEST NUMB""tR::------'--

TYPE FACI.-LI""T,...,.Y------

DATE .._ _________ _ POifiT OF EMISSIONS ----

STEAM PLUME 
Seconds (check ff aoplfcable) 

·Hr. Min. 0 15 30 45 Attached ·Detached COMMENTS . 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 : 

40 
41 
42 ' 
43 l 
44 
45 
46 
47 
48 
49 .. 
50 
51 I 
52 : 
53 
54 
55 
56 
57 
58 
59 

(Fa Doc.7~26150 Flied 11-11-74;8:45 am) 
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MP:l'HOD 10--DETERHINATION .OF CARBON MON

.OXIDE EM16SIONS J'BOM STATIONARY 50t1RCES 5 

1. Principle and Applicability. 
1.1 Principle. An integrated or continuous 

gas sample Is extracted from a sampling point 
and analyzed for carbon monoxide (CO) con
tent using a ·Luft-type nomllsperslve Infra
red analyzer (NDm) or equivalent. 

1.2 Applicability. This method Is appll
cable !or the determination or carbon ·mon
oxide emissions from stationary sources on.Jy 
when specified by the test procedures for 
detennlnlng compliance with new source 
performance standards. The test procedure 
WUI indlcat.e whether a continuous or an 
integrat.ed 11&D1ple Is to be used. 

2. Range and 11ensittmty. 
2.1 Bange. Oto 1,000 ppm. 
2.2 Sensitivity. Minimum det.ectable con

·centratlon Is 20 ppm for a 0 to 1,000 ppm 
span. 

3. Interjerences. Any substance having a 
strong absorption of Infrared energy will 
Interfere to some· extent. For example, dis
crimination ratios for water (H.O) and car
bon dioxide (CO,) are 3.5 percent :a,o per 
7 ppm co and 10 percent CO, per 10 ppm 
co, respectively, for devices measuring in the 
1,500 to 3,ooo ppm range. For devices meas
uring ln the O to 100 ppm range, Interference 
ratios can be BB high as 3.5 percent H,O per 
25 ppm CO and 10 percent co, per 50 ppm 
co. The use of silica gel and ascarlte traps 
will alleviate the major Interference prob-· 
Jems. The · measured gas volume niust be 
corrected It these traps are used. 

4. Precision and accuracy. 
4.1 Precl8ion. The precision of mo11t NDIR 

analyzeri· Is approximately ±2 percent of 
span. · 

4.2 Accuracy. The accuracy of m011t NDIR 
analyzers Is approximately_ ±5 percent of 
span after calibration. 

5. Apparatus. 
5.1 Continuous sampl.e (Figure 10-1). 
6.1.l Probe. Stainless steel or sheathed 

Pyrex 1 glass, equipped with a filter to remove 
particulate matter. 

5.1.2 Air-cooled condenser OT equivalent. 
To remove any excess moisture. 

5.2 Integrated sampl.e (Figure 10-2). 
5.2.1 Probe. Stainless steel or sheathed 

Pyrex glass, equipped with a filter to remove 
particulate matter. 

6.2.2 Air-cooled condenser OT equivalent. 
To remove any exces.s moistw:e. 

5.2.3 Valve. Needle valve, or equivalent, to 
t.'l adjust liow rate. · 

5.2.4 Pump. Leak-free diaphragm type, or 
equivalent, to transport gas. 

5.2.5 Rate meter. Rotameter, or equivalent, 
to measure a fiow range from O to 1.0 Iller 
per m1n. (0.035 cfm). 

;;.2.6 Fle:rlble bag. Tedlar, or eqtl1valent, 
with a capacity ot 60 to 90 liters (2 to 3 ft'). 
Leak-test the bag 1n the laboratory before 
using by evacuating bag with- a pump fol
lowed by a dry gas meter. When evacuation 
!a complete, there should be· no liow through 
the meter. 

5.2.7 Pitot tube. Type S, or equivalent, at
tached to the probe so that the sampling 
rate can be regulated proportional to the 
stack gas velocity when velocity ts varying 
with the time or a sample traverse ta con-
ducted.. · 

5.3 Analysi.7 (Figure 10-S). 

1 Mentk>n of trade names or specl.tl.c prod
ucts does not constitute endorsement by the 
Environmental Protection Agency. 

T.am.-. 10-1.-Field data 

Location------------------------------------------------ Comments: 
Test --· -----------------------------------------
Date --------------------------------------------------
Operator -----------------------------------------

Clock time · 

AIMOOL!D CCNllOISU 

PIOSI! 

\ 

5.3.1 Carbon monoxide analyzer. Nondl.sper
stve Infrared spectrometer, or equivalent. 
This Instrument should be .demonstrated, 
preferably by the manufacturer, to meet or 
exceed · manufacturer's speci.ficatlons · and 
those described In this method. 

5.3.2 Drying tube. To contain approx!~ 
mately 200 g of silica gel. 

5.3.3 Calibration gas. Refer to paragraph 
6.1. 

5.3.4 Filter. As recommended by NDIR 
manwacturer. 

5.3.5 C02 removal tube. To contain approxi
mately. 500 g o! ascarl.te. 

5.3.6 Ice water bath. For ascarlte and silica. 
gel tubes. -

5.3.7 Valve. Needle valve, or equivalent, to 
a.djust liow rate 

6.3.8 Rate meter. Rote.meter or equivalent 
to measure gas liaw rate of 0 to 1.0 liter per 
min. (0.035 cfm) through NDIR. 

5.3.9 Recorder (optional). To provide per
manent record ot NDIR readings. 

6. Reagents. 

8.1 CaZibratton gases. Known concentration 
of CO In nitrogen (N.) for Instrument span, 
prepurllied gra.de of N, for zero, and two addi
tional concentrations corresponding approxi
mately to 60 percent and 30 percent span. The 

,span concentration shall not exceed 1.6 times 
the applicable source performance standard. 
The callbra"tlon gases shall be certifl.ed by 
the manufacturer to be within ±2 percent 
of the specl.tied concentration. 

· 6.2 Silica gel. Indicating type, 6 to 16 mesh, 
dried at 175° C E347• F) for 2 hours. 

6.3 Asc!irite. Corumuclelly available. 
7. Procedure. 
7.1 Sampling. 
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Botameter setting, liters per minute 
(cub1c feet peY minute) 

Fif1'101N.. ~~llf:i)~ 

7.1.1 Continuous sampling. Set up the 
equipment BB shown In Figure 10-1 making 
sure all connections are leak tree. Place th'3 
probe In the stack at a sampling point and 
purge the sampling line. Connect the ana
lyzer and begin dra.wing sample Into the 
analyzer .. Allow s minutes for the systP.r.a. 

~-to stabilize, then record the analyzer read
ing as required by the test procedure. (See 
f 7.2 and 8). C02 content of the gas may be 
determined by using the Method 3 Inte
grated sample procedure (36 FR 24886), or 
by weighing the ascarlte C01 removal tube 
and computing co. concentration from the 
ga.s volume sample<I and the-· weight gain 
of the tube. 

7 .1.2 Integrated sampling. Evacuate the 
liexlble bag. Set up the equipment as shown 
In Figure 10-2 with the bag disconnected. 
Place the probe in the stack a.nd purge the 
sampling llne. Connect the bag, making sure 
that all connections arc leak free. Sample at 
a ·rate proportional to the stack velocity. 
co. content of the gas may be detennlned 
by "using the Method 3 Integrated sample 
procedures (36 FR 24886), or by weighing
the ascarlte CO. removal tube and comput· 
Ing CO, concentration from the gas volume 
sampled and the weight gain ot the tube. 

7.2 CO Analysis. Assemble the apparatus aa 
shown in Figure 10-3, callbrate the Instru
ment, and perform other required operations 
as described 1n paragraph 8. Purge analyzer 
with N, prior to Introduction of each sample. 
Direct the sample stream through the Instru
ment for the test period, recording the read• 
tngs. Check the zero and span again after the 
test to assure that any drift or malfunction 
Is detected. Record the sample data on Ta.ble 
10-1. 

8. Calibration. Assemble the apparatus ac
cording to Figure 10-3. Generally an Instru
ment requll'es a warm-up period before sta
bility Is obtained. Follow the manufacturer':i 
tns'tructlons for spe<:iilc procedure. Allow a 
mlnlmum ~IJne o! one hour for warm-up. 
During this tln1e check the sample condi
tioning apparatus, I.e., filter, condenser, dry
ing tube, and CO, removal tube, to eilsun: 
that each component Is In good operating 
condition. Zero and calibrate the Instrument 
according to the manufacturer's procedures 
using, respectively, nitrogen and the calibra
tion gases. 



9. CalcUitition-G'on.centTati(m o/ carbon ·monorlde. Caleulate the concentration ot carbon 
monoxide in the stack using equation 10-1. 

where: 
Cco .• ;••k = CcoNDm (1-F eoi) equation 10-1 

Ccoa\aok=concentration of CO in stack, ppm by volume (dry basis).. 

cco =concentration of CO measured by NDIR analyzer, ppm by volume (dry 
ND11t basis). 6 

Fco,=volume fraction of C02 in sample, I.e., percent CO, from Orsat analysfe 
divided by 100. 
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ADDENDA 

A. Performance Specifications for NDIB Carbon Monoxi4e Analyzers. 

Range (minlinuzn).---------~--_:_ ________ ~lOOOppm. 

()utput (minimUin)---------------------- ~lOmV. 
Minimum detectable sensitivity __ ~ ______ .:. 20 ppm. 
Rise time, 90 percent (maximum)------- :W seconds. 
Fall time, 90 percent (maxim.Uin) _ _:_______ ao seconds .. 
Zero drift (.maximUin) ____ .:. _________ ~---- 10% 1n 8 hours. -
Span drtft (maximum)-----------------'- 10% 1n a hours. 
Precision (minimum)------------------- ± 2% o! !ull scale. 
Noise (maximum)------------------------ ± 1 % of !ull scale. 
Linearity (meld.mum deviation)-----------'- 2% of full scale. 
Interference rejection ratio.-----'----------- C0,,--1000 to 1, H.0-SOO to 1. 

B. Definitions o/ Performance Specifica-
tions. . 

Range-The minimum and maximum 
measurement llmlts. 

Output-Electrical signal which ts propor
tional to the measurement; intended !or con
nection to readout or data processing devices. 
Usually expressed RS milllvolts or m1111amps 
Cull scale at a given impedance. 

Full scale-The maxlmUin measuring ltmtt 
tor a. given range. 

Minimum · detectable sensitivity--The 
smallest amount or input concentration that 
can be detected s.s the concentration ap
proaches zero .. 

Accuracy-The degree or agreement be
tween a. measured value. and the true v!Llue; 
usually expressed as ± percent of run scale. 

Time to 90 percent resp<>nSe-The time in
terval from a step change tn the input con
centration at the instrument inlet to a read
ing ot 90 percent of the ultimate recorded 
concentration. ' 

Rise Time (90 percent)-The Interval be
tween initial response time and· time to 90 
percent response after a step increase 1n the 
inlet concentni.tlon. 

Fall Time (90 pereent)-The interval be
tween initial response time and time to 90 
percent response after a step decrease 1n the 
inlet concentration. 

Zero Drift-The change in instrument out
put over a stated time period,· usually 24 
hours~· ot unadjusted continuoUs operation 
when the Input concentration ls zero; usually 
expressed as percent run scale. · 

Span Drift-The change in instrUinent out
put over a st&ted ti.Inc period, usually 24 
hours. or unadjusted continuous operation 
when the tnput concentration is a stated 
upscale value; usually expressed as percent 
!ull scale. 

Precision-The degree or agreement be
tween repeated measurements of the same 
concentration, expressed as the average de
viation of the single results from the mean. 

Noise-Spontaneous deviations from a 
mean output not ca.used by input concen
tration changes. · 

Linearity-The maximum devtation be
.tw~n an actual Instrument reading and the 
reBdlng predicted by a straight Une drawn 
between upper and lower calibration points. 

III-Appendix A-40 



I 

llJ:rHOD 11-DETERMINATION OF HYDROGDI 
SULFIDE CONTENT or FUEL GAS STREAMS Ill 
PETROLEUM REFINERIES 79 

1. Principle and applicability. 1.1 Princi· 
ple. Hydrogen sulfide <H.S> is collected from 
a source In a series of midget lmplngers and 
absorbed in pH 3.0 cadmium sulfate <CdSO.> 
solution to form cadmium sulfide <CdS>. 
The latter compound Is then measured iodo· 

. metrically. An lmpinger containing hydro
gen peroxide is included to remove SO, as 
an interfering species. This method is a rev!· 
sion of the H.S method originally published 
In the FEDERAL REGISTER, Volume 39, No. 47. 
dated Friday, March 8, 1974. 

1.2 Applicability. This method is appllca· 
ble for the determination of the hydrogen 
sulfide content of fuel gas streams at petro
leum refineries. 

2. Range and sensitivity. The lower limit 
of detection is approximately 8 mg/m• <6 
ppm>: The maximum of the range is 740 
mg/m' <520 ppm). 

3. Interferences. Any compound that re
duces iodine or oxidizes iodide ion will Inter· 
fere in this procedure, provide it is collected 
In the cadmium sulfate lmplngers. Sulfur 
dioxide in concentrations of up to 2,600 mg/ 
m• is eliminated by the hydrogen peroxide 
solution. Thiols precipitate with hydrogen 
sulfide. In the absence of H,S, only co:traces 
of ttiiols are collected. When methane- and 
ethane-thiols at a total level of 300 mg/m' 
are present in. addition to B,S, the results 
vary from 2 percent low at an H.S concen
tration of 400 mg/m• to 14 percent high at 
an H,S concentration of 100 mg/m •. Carbon 
oxysulfide at a concentration of 20 percent 
does not interfere. Certain carbonyl-con· 
talning compounds react with iodine and 
produce recurring end points. However, ac
etaldehyde and acetone at concentrations of 
1 and 3 percent, respectively, do not inter· 
fere. · 

Entrained hydrogen peroxide produces a 
negative interference equivalent to 100 per· 
cent of that ·Of an equlmolar quantity of hY· 
drogen sulfide. Avoid the ejection of hydro
gen peroxide into the cadmium sulfate im· 
pingers. 

4. Precision and accuracy. Collaborative 
testing has shown the within-laboratory co
efficient of variation to be 2.2 percent and 
the overall coefficient of variation to be 5 
percent. The method bias was shown to be 
-4.8 percent when only H.S was present. In 
the presence of the interferences cited in 
section 3, the bias was positive at low H.S 
concentrations and negative at higher con· 
centratlons. At 230 mg H.S/m•, the level of 
the compliance standard. the bias was +2.7 
percent. Thiols had no effect on the preci
sion. 

5. Apparatus. 
5.1 Sampling apparatus. 
5.1.1 Sampling line. Six to 7 mm Pit in.> 

Tenon• tubing to connect the sampling 
train to the sampling valve. 

5.1.2 Impingers. Five midget lmplngers, 
each with 30 ml .capacity. The internal di· 
ameter of the lmplnger tip must be 1 mm 
±0.05 mm: The lmpinger tip must be posl· 
tioned 4 to 6 mm from the bottom of the Im· 

o pinger. 
5.1.3 Glass or Tenon connecting tubing 

for the impingers. 
5.1.4 Ice bath container. To maintain ab

sorbing solution at a low temperature. 
5.1.5 Drying tube. Tube packed with 6- to 

16-mesh indicating-type silica gel, or equiv· 
alent, to dry the gas sample and protect the 
meter and pump. If the silica gel has been 
used previoui;ly, dry at 175" c·<350" F> for 2 
hours. New silica gel may be used as re
ceived. Alternatively, other types of desic· 
cants <equivalent ·or better> may be used, 
subject to approval of the Administrator. 

NOTE.-Do not use more than 30 g of silica 
gel. Silica gel absorbs gases such as propane 
from the fuel gas stream; and use of exces
sive amounts of silica gel could result In 
errors In the determination of sample 
volume. 

11.1.6 Sampling valve. Needle valve or 
equivalent to adjust gas now rate. Stainless 

. steel or other corrosion-resistant material. 
· 5.1.7 Volume meter. Dry gas meter, suffi· 
clently accurate to measure the sample 
volume within 2 percent, calibrated at the 
selected now rate < -1.0 liter /min> and con
ditions actually encountered during sam
pling. The meter shall be equipped with a 
temperature gauge <dial thermometer or 
equivalent> capable of measuring tempera
ture to within 3' C <5.'' F>. The gas meter 
should have a petcock. or equivalent. on the 
outlet connector which can be closed during 
the leak check. Gas volume for one revolu· 
tion of the meter must not be more tha.n 10 
liters. 

5.1.8 Flow meter. Rotameter or equiv
alent. to measure flow rates in the range 
from 0.5 to 2 liters/min <1 to 4 cfh>. 

5.1.9 Graduated cylinder, 25 ml size. 
5.1.10 Barometer. Mercury, aneroid, or 

other barometer capable of measuring at-
mospheric pressure to within 2.5 mm Hg 
CO.I in. Hg>. In many cases. the yarometrlc 
reading ma)' be obtained from a nearby Na
tional Weather Service station, In which 
case, the station value <which is the abso
lute barometric pressure> shall be requested 
and an adjustment for elevation differences 
between the weather station and the sam
pling point shall be applied at a rate of 
minus 2.5 mm Hg CO.l fo. Hg> per 30 m c 100 
ft> elevation Increase or vice-versa for eleva-

. tlon decrease. 
5.1.11 U-tube manometer .. 0-30 cm water 

column. For leak ctleck procedure. 
5.1.12 Rubber squeeze bulb. To pressur

ize train for leak check. 
5.1.13 Tee. pinchclamp, and connecting 

tubing. For leak check. 
5.1.14 Pump. Diaphragm pump, or equiv

alent. Insert a small surge tank between the 
pump and rate meter to eliminate the pulsa· 
tlon effect of the diaphragm pump on the 
rotameter. The pump is used for the air 
purge at the end of the sample run; the 
pump is not ordinarily used during sam
pling, because fuel gas streams are usually 
sufficiently pressurized to force sample gas 
through the train at the required flow rate. 
The pump need not be leak·free unless it is 
used for sampling. 

5.1.15 Needle valve or critical orifice. To 
set air purge now to l liter/min. 

5.1.16 Tube packed with active carbon. 
To filter air during purge. 

5.1.17 Volumetric flask. One 1,000 ml. 
5.1.18 Volumetric pipette. One 15 ml. 
5.1.19 Pressure-reduction regulator. De· 

pending on the sampling stream pressure. a 
pressure-reduction regulator may be needed 
to reduce the pressure of the gas stream en· 
'tering the Tenon sample line to a safe level. 

5.1.20 Cold trap. If condensed water or 
amine Is present in the sample stream, a 
corrosion-resistant cold trap shall be used 
Immediately after the sample tap. The trap 
shall not be operated below o· C <32' F> to 
avoid condensation of C, or C, hydrocar-
bons. · 

5.2 Sample recovery. 
5.2.1 Sample container. Iodine flask. 

glass·stoppered: 500 ml size. 
5.2.2 Pipette. 50 ml voiumetric type. 
5.2.3 Graduated cylinders. One each 25 

and 250 ml. 

•Mention of trade names of specific prod· 
ucts does not constitute endorsement by the 
Environmental Protection Agency. 
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11.2.4 Flasks. 125 ml, Erlenmeyer. 
6.2.5 Wash bottle. 
5.2.6 Volumetric flasks. Three 1.000 ml. 
5.3 Analysis. 
li.3.1 Flask. 500 ml glass-stoppered iodine 

nask. 
5.3.2 Burette. 50 ml. 
6.3.3 Flask. 125 ml, Erlenmeyer. 
li.3.4 Pipettes, volumetric. One 25 ml; two 

each 50 and 100 ml. 
5.3.5 Volumetric flasks. One 1.000 ml; 

two 500 ml. · 
5.3.6 Graduated cylinders. One each 10 

and 100 ml. 
6. Reagent.s. Unless otherwise Indicated, It 

is Intended that all reagents conform to the 
specifications established by the Committee 
on Analytical Reagents of the American 
Chemical Society, where such specifications 
are available. Otherwise, use best available 
grade. 

6.1 Sampling. 
6.1.1 Cadmium sulfate absorbing solu

tion. Dissolve 41 g of 3CdS0,.8H,O and 15 
ml of 0.1 M sulfuric acid in a 1-liter volumet
ric flask that contains approximately ;4 liter 
of deionized dlstiJled water. Dilute to 
volume with deionized water. Mix thorough· 
ly. pH should be 3±0.1. Add 10 drops of 
Dow-Coming Antifoam B. Shake well before 
use. If Antifoam B is not used, the alternate 
acidified iodine extraction procedure <sec
tion 7.2.2> must be used. 

6.1.2 Hydrogen peroxide, 3 percent. 
Dilute 30 percent hydrogen peroxide to 3 
percent as needed. Prepare fresh daily. 

6.1.3 Water. Deionized, d1Stilled to con
form to ASTM specifications Dll93-72. 
Type 3. At. the option of the analyst, the 
KMnO, test for <>xidizable organic matter 
may be omitted when high concentrations 
of organic matter are not expected to be 
present. 

6.2 Sample reccwery. 
6.2.1 Hydrochloric acid solution CHC)), 

3M. Add 240 ml of concentrated HCI (specif· 
ic gravity 1.19) to 500 ml of deionized. dis
tilled water In a 1-liter volumetric flask. 
Dilute to 1 liter with deionized water. Mix 
thoroughly. 

6.2.2 Iodine solution 0.1 N. Dissolve 24 g 
of potassium Iodide <Kil In 30 ml of deion
ized, distilled water. Add 12.7 g of resub· 
limed iodine <I,> to the potassium Iodide so
lution. Shake the mixture until the iodine is 
completely dissolved. If possible, Jet the so
lution stand overnight in the dark. Slowly 
dilute the solution to 1 liter with deionized, 

, distilled water, with swirling. Filter the so
lution if It is cloudy. Store solution in a 
brov.'11-glass reagent bottle. 

6.2.3 Standard iodine solution, 0.01 N. Pi· 
pette 100.0 ml of the 0.1 N Iodine solution 
into a !-liter volumetric flask and dilute to 
volume with deionized, distilled water. Stan
dardize dally as In section 8.1.1. This solu· 
tlon must be protected from light. Reagent 
bottles and flasks must be kept tightly stop
pered. 

6.3 Analysis. 
6.3.1 Sodium thiosulfate solution, stan

dard 0.1 N. Dissolve 24.8 g of sodium thio· 
sulfate pentahydrate <Na,8,0,.5H,0} or 15.8 
g of anhydrous sodium thiosulfate <Na.S.O,> 
in 1 liter of. deionized. distilled water and 
add 0.01 g of anhydrous sodium carbonate 
<Na.CO,) and 0.4 ml of chloroform <CHCI,> 
to stabilize. Mix thoroughly by shaking or 
by aerating with nitrogen for approximately 
15 minutes and store in a glass-stoppered. 
reagent bottle. Standardize as in section 
8.1.2. 

6.3.2 Sodium thiosulfate solution. stan
dard 0.01 N. Pipette 50.0 ml of the standard 
0.1 N thiosulfate solution Into a volumetric 
flask and dilute to 500 ml with distilled 
v.·ater. 



NoTE.-A 0.01 N phenylarslne oxide solu· 
tion may be prepared instead of 0.01 N thio
sulfate <see section 6.3.3 ). 

6.3.3 Phenylarsine oxide solution. stan
dard 0.01 N. Dissolve 1.80 g of phenylarsine 
oxide <C,H,AsD> in 150 ml of 0.3 N sodium 
hydroxide. After settling, decant 140 ml of 
this solution into 800 ml of distllled water. 
Bring the solution to pH 6-7 with 6N hydro
chloric acid and dilute to 1 liter. Standard
ize a.s in section 8.1.3. 

6.3.4 Starch Indicator solution. Suspend 
10 g of soluble starch in 100 ml of deionized. 
distilled water and add 15 g of potassium 
hydroxide <KOH> pellets. Stir until dis
sclved, dilute with 900 ml of deionized dis
tilled water and let stand' for 1 hour. Neu
tralize the alkali with concentrated hydro· 
chloric acid. using an indicator paper similar 
to Alkacid test ribbon, then add 2 ml of gla
cial acetic acid as a presen'ative. 

NoTE.-Test starch indicator solution for 
decomposition by . titrating, with 0.01 N 
iodine solution, 4 ml of starch solution ln 
200 ml of distilled water that contains 1 g 
potassium iodide. If more than 4 drops of 
the 0.01 N iodine solution are required to 
obtain the blue color, a fresh solution must 
be prepared. 

7. Procedure. 
7.1 · Sampling. 
7.1.1 Assemble the sampling train as 

shown in figure 11-1. connecting the five 
midget lmpingers in series. Place 15 ml of 3 
percent hydrogen peroxide s9lution in the 
first impinger. Leave the second implnger 
empty. Place 15 ml of the cadmium sulfate 
absorbing solution In the third, fourth. and 
fifth lmpingers. Place the implnger assem
bly in an Ice bath container and place 
crushed Ice around the impingers. Add more 
ice during the run. if needed. 

7.1.2 Connect the rubber bulb and mano
meter to first implnger. as shown in figure 
11-1. Close the petcock on the dry gas meter 
outlet. Pressurize the train t-0 25-cm water 
pressure with the bulb and close off tubing 
connected to rubber bulb. The train must 
hold a 25-crn water pressure with not more 
than a 1-cm drop In pressure In a 1-mlnute 
interval. Stopcock grease Is acceptable for 
sealing ground glass joints. 

NoTE.-This leak check procedure ls op
tional at the beginning of the sample run, 
but Is mandatory at the conclusion. Note 
also that If the pump Is used for sampling, It 
ls recommended <but not required> that the 
pump be leak-checked separately, using a 
method consistent with the leak-check pro
cedure for diaphragm pumps outlined In 
section 4.1.2 of reference method 6, 40 CFR 
Part 60, Appe11dix A. 

7.1.3 Purge the connecting line between 
the sampling valve and first lmplnger. by 
disconnecting the line from the first Im
pinger, opening the sampling valve. and al
lowing process gas to flow through the lint' 
for a mlnutP or two. Then, close the sam
pling vake and reconnect the line to the im· 
pinger train. Open the petcock on the dry 
gas meter outlet. Record the Initial dry gas 
meter reading. 

7.1.4 Open the sampling valve and then 
adjust the valve to obtain a rate of approxl· 
mately 1 liter /min. Maintain a constant 
<±10 percent> flow rate during the test. 
Record the meter temperature. 

7.1.5 Sample for at least 10 min. At the 
end of the sampling time, close the sam
pling valve and record the final volume and 
temperature readings. Conduct a leak check . 
as described in Section 7.1.2 above. 

7.1.6 Disconnect the lmplnger train from 
the sampling line. Connect the charcoal 
tube and the pump, as shown in figure 11-1. 

FUEL GAS 
LINE 

CHARCOAL 
TUBE IFOR AIR 

PURGE I 

ORY GAS METER 

Purge the train <at a rate of 1 liter/min\ 
with clean ambient air f(>r 15 minutes to 
ensure that all H.S is removed from the hy
drogen peroxide. For sample recovery, cap 
the open ends and remove the lmplnger 
train to a clean area that Is away from 
sources ·of heat. The area should be well 
lighted. but not exposed to direct sunlight. 

7.2 Sample recovery. 
7.2.1 Discard the contents of the hydro

gen peroxide lmpinger. Carefully rinse the 
contents of the third, fourth, and fifth im
plnger$ into a 500 ml Iodine flask. 

SILICA GEL TUBE 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

IFOR AIR PURGEI 

Figure 11·1. ·H2S sampling train. 
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N<>TE.-The lmplngers normally have only 
a thin· film of cadmium sulfide remaining 

"after a water rinse. If Antlfoam B was not 
used or If significant quantities of yellow 
cadmium sulfide remain In the lmplngers, 
the alternate recovery procedure described 
below must be used. 

7.2.2 Pipette exactly 50 ml of 0.01 N 
Iodine solution Into a 125 ml Erlenmeyer 
flask. Add 10 ml of 3M HCI to the solution. 
Quantitatively rinse the. acidified· iodine 
Into the iodine flask. Stopper the flask Im
mediately and shake briefly. 

7.2.2 <Alternate). Extract the reinalnlng 
cadmium sulfide from the third, fourth, and 
fifth impingers using the acidified Iodine so
lution. Immediately after pouring the acidi
fied iodine Into an lmpinger, stopper It and 
shake for a few moments, then transfer the 
liquid to the Iodine flask. Do not transfer 
any rinse portion from one lmpinger to an
other; transfer It directly to the iodine flask. 
Once the acidified Iodine solution has been 
poured Into any glassware containing cadmi
um sulfide, the container must be tighily 
stoppered at all times except when adding 
more solution, and this must be done as 
quickly and carefully as possible. After 
adding any acidified Iodine solution to the 
Iodine flask, allow a few minutes for absorp
tion of the H.S before adding &ny further 
rinses. Repeat the Iodine extraction until all 
cadmium sulfide Is -removed ·from the lm
pingers. Extract that part of the connecting 
glassware that contains visible cadmium sul
fide. 

Quantitatively rinse all of the Iodine from 
the impingers, connectors, and the beaker, 
Into the iodine flask using deionized, dis
tilled water. Stopper the flask and shake 
briefly. 

7.2.3 Allow the ·iodine flask to stand 
about 30 minutes in the dark for absorption 
of the H.S into the iodine, then complete 
the titration analysis as in section 7.3. 

NoTE.-Caution! Iodine evaporates from 
acidified Iodine solutions. Samples to which 
acidified iodine have been added may not be 
stored, but must be analyzed in the time 
schedule stated in section 7 .2.3. 

7.2.4 Prepare a blank by adding 45 ml of 
cadmium sulfate absorbing solution to an 
iodine flask. Pipette exactly 50 ml of 0.01 N 
Iodine solution Into a 125-ml Erlenmeyer 
flask. Add 10 ml of 3 M HCI. Follow the 
same lmpinger extracting and quantitative 
rinsing procedure carried ·out ln sample 
analysis. Stopper the flask: shake briefly, 
Jet stand 30 minutes In· the dark, and titrate 
with the samples. 

NoTE.-The blank must be handled by ex
actly the same procedure as that used for 
the samples. 

7 .3 Analysis. . ' 
NoTE.-Tltratlon analyses should be con

ducted at the sample-cleanup area ·1n order 
to prevent loss of Iodine from the sample. 
Titration should never be inade in direct 
sunlight. 

'1.3.1 Using 0.01 N sodium thlosulfate so
lution Cor 0.01 N phenylarsine oxide, If ap
plicable>. rapidly titrate each sample In an 
Iodine flask using gentle mixing. witll solu
tion Is light yellow. Add 4 ml of starch Indi
cator solution and continue titrating slowly 
until the blue color just disappears. Record 
V17, the volume of sodium thiosulfate solu
tion used, or Vu. the volume of phenylar
slne oxide solution used Cml>. 

'1.3.2 "Titrate the blanks In the 681Ile 
manner as the samples. Run blanks each 

day until replicate values agree within 0.05 
ml. Average the replicate titration values 
which agree within 0.05 ml. 

8. Calibration and standards. 
8.1 Standardizations. 
8.1.1 .Star)dardize .the 0.01 N iodine solu

tion dally as follows: Pipette 25 ml of the 
Iodine solution Into a 125 ml Erlenmeyer 
flask. Add 2 ml Of 3 M HCI. Titrate rapidly 
with standard 0.01 N thlosulfate solution or 
with 0.01 N phenylarslne oxide until the so
lution Is light yellow. using gentle mixing. 
Add four drops of starch Indicator solution 
and continue titrating slowly until the blue 
color just disappears. Record v,. the volume 
of thiosulfate solution used, or V .... the 
volume of phenylarsine oxide solution used 
<mD. Repeat until replicate values agree 
within 0.05 ml. Average the replicate titra
tion values which agree within 0.05 ml and 
calculate the exact normality of the Iodine 
solution using equation 9.3. P..epeat the 
standardization daily. 

8.1.2 Standardize the 0.1 N thlosulfate 
solution as follows: Oven-dry potassium di
chromate <K.Cr.O,> at 180 tO 200· C <360 to 
390' Fl. Weigh to t'1e nearest milligram, 2 g 
of potassium· dichromate. Transfer the di
chromate to a 500 ml volumetric flask. dis· 
solve in deionized. distilled water and dilute 
to exactly 500 ml. In a 500 ml Iodine flask, 
dissolve approximately 3 g of potassium 
iodide <Kil In 45 .ml of deionized, distilled 
water, then add 10 ml of 3 M hydrochloric 
acid solution. Pipette 50 ml of the dlchro
mate solution into this mixture. Gently 
swirl the solution once and allow It to stand 
tn the dark for 5 minutes. Dilute the solu
tion with 100 to 200 ml of deionized distilled 
water. washing down the sides of the flask 
with part of the water. Titrate with 0.1 N 
thiosulfate -until the solution Is light yellow. 
Add 4 ml of starch indicator and continue ti
trating slowly to a green end point. Record 
v •. the volume of thiosulfate solution used 
Cm)). Repeat until replicate analyses agree 
within 0.05 ml. Calculate the normality 
using equation 9.1. Repeat the standardiza
tion each week, or after each test series, 

· whichever time Is shorter. 
8.1.3 Standardize the 0.01 N Phenylar

slne oxide <if applicable> as follows: oven 
dry potassium dichromate <K,Cr,O,J at 180 
to 200· C <360 to 390' F>. Weigh to the near
est milligram, 2 g of the K,Cr,O,; transfer 
the dichromate to a 500 ml volumetric flask, 
dissolve in deionized, distilled water, and 
dilute to exactly 500 ml. In a 500 ml iodine 
flask. dissolve approximately 0.3 g of potas
sium iodide <KI> In 45 ml of deionized, dis
tilled water; add 10 ml of 3M hydrochloric 
acid. Pipette 5 ml of the K,er,O, solution 
Into the iodine flask.. Gently swirl the con
tents of the flask once and allow to stand tn 
the dark for 5 minutes. Dilute the solution 
with 100 to 200 ml of deionized, distilled 
water. washing down the sides of the flask 
with part of the water. Titrate with 0.01 N 
phenylarsine oxide until the solution la 
light yellow. Add 4 ml of stareh Indicator 
t111d continue titrating slowly to a green end 
·point. Record V •• the volume of phenylar
slne oxide used <ml>. Repeat until replicate 
analyses agree within 0.05 ml. Calculate the 
normality using equation 9.2. Repeat the 
standardization each week or after each test 
series. whichever time Is shorter. 

8.2 Sampling train calibration. Calibrate 
the sampling train components as follows: 

8.2.1 Dry gas meter. 
8.2.1.1 Initial calibration. The dry gas 

meter shall be calibrated before Its lnltial 
use in the field. Proceed as follows: First, as-
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semble the following components In series: 
Drying tube, needle valve, pump, rotameter, 
and dry gas meter. Then, leak-check the 
system as follows: Place a vacuum gauge <at 
least '160 mm Hg> at the Inlet to the drying 
tube and pull a vacuum of 250 mm <10 In.> 
Hg; plug or pinch off the outlet of the flow 
meter, and then tum off the pump. The 
vacuum shall remain stable for at least 30 
seconds. Carefully release the vacuum 
gauge before relea5ing the flow meter end. 

Next, calibrate the dry gas meter cat the 
sampling flow rate specified by the method> 
as follows: Connect an appropriately sized 
wet test meter <e.g., 1 liter per revolution> to 
the inlet of the drying tube. Make three In
dependent calibration runs, using at least 
five revolutions of the dry gas meter per 
run. Calculate the calibration factor. Y <wet 
test meter calibration volume divided by the 
dry gas meter volume. both volumes adjust
ed to the same reference temperature and 
pressure>. for each run, and average the re
sults. If any Y value deviates by more than 2 
percent from the average, the dry gas meter 
Is unacceptable for use. Otherwise. use the 
average as the calibration factor for subse
quent test runs. 

8.2.1.2 Post-test calibration check. After 
each field test series, conduct a calibration 
check as in section 8.2.1.1. above. except for 
the following variations: <a> The leak check 
Is not to be conducted, <bl three or more 
revolutions of the dry gas meter may be 
used, and C3l only two Independent runs 
need be made. If the calibration factor does 
not deviate by more than 5 percent from 
the Initial calibration factor <determined in 
section 8.2.1.1.), then the dry gas meter vol
umes obtained during the test series are ac
ceptable. If the calibration factor deviates 
by more than 5 percent, recalibrate the dry 
gas meter as in section 8.2.1.1, and for the 
calculations .. use the calibration factor <Ini
tial or recalibration> that yields the lower 
gas volume for each test run. 

8.2.2 Thermometers. Calibrate against 
mercury-In-glass thermometers. 

8.2.3 Rotameter. The rotameter need not 
be calibrated, but should be cleaned and 
maintained according to the manufacturer's 
Instruction. 

8.2.4 Barometer. Calibrate against a mer
cury barometer. 

9. Calculations. Carry out calcuh;.tions re
taining at least one extra decimal figure 
beyond that of the acquired data. Round off 
results only after the final calculation. 

9.1 Normality of the Standard c -0.1 N> 
Thlosulfate Solution. 

Ns=2.039W/Va 
where: 

W=Weight of K,Cr,O, used, g . 
Va= Volume of Na,8,Q, solution used. ml. 
N8 =Normality of standard thiosulfate solu-

tion. g-eq/Jiter. · 
2.039= Conversion factor 

<6 eq. I,/mole K,Cr,O,J .( 1.000 ml/liter>/= 
<294.2 g K,Cr,O,/molel UO aliquot factor> 

9.2 Normality of Standard Phenylarsine 
Oxide Solution< if_ applicable>. 

N.=0.2039 W IV. 
where: 

W=Welght of K,Cr,O, used. g. 
V.=Volume of C,H,A,O used, ml. 
N.=Normality of standard phenylarsine 

oxide solution. g = eq/liter. 
0.2039=Conversion factor 



<6 eq. I,/mole K,Cr,O,> <l.000 ml/liter>/ 
<249.2 g K,Cr,O,/mole> <100 aliquot 
factor> 

9.3 Normallty of Standard Iodine Solu· 
ti on. 

where: 

N,=Normallty of standard iodine solution, 
g-eq/llter. 

V1= Volume of standard Iodine solution 
used, ml. 

Nr= Normality of standard < -0.01 N> thio· 
sulfate solution; assumed to be 0.1 N,, g. 
eq/liter. 

Vr= Volume of thiosulfate solution used, ml. 

Nou.-If phenylarslne oxide is used 
lntead of thlosulfate, replace Nr and Vr in 
Equation 9.3 with N. and V ... respectively 
<see sections 8.1.l and 8.1.3>. 

9.4 Dry Gas Volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions <20' C> and 760 mm Hg. 

Vm<••••=VmY C<T,../Tm> <P .. ,/P, .. >J 

where: 

v.,, ... ,= Volume at standard conditions of gas 
sample through the dry gas meter, stan· 
dard liters. 

V.,=Volume of gas sample through the dry 
gas meter <meter conditions>. liters. 

T,..=Absolute temperature at standard con· 
ditions, 293' K. 

T.,=Average dry gas meter temperature, 'K. 
P .. ,=Barometric pressure at the sampling 

site. mm Hg. 
P,..=Absolute pressure at standard condl· 

tions. 760 mm Hg. 
Y =Dry gas meter calibration factor. 

9.5 Concentration of H.S. Calculate the 
conC"entration of H.S in the gas stream at 
standard conditions using the following 
equation: 

c .. .,.=Kl<V,,N,-VrrNr> sampJe
<V,,N,-VrrNr> blankJ/V,.,,t41 

where <metric unlts>: 

C"" =Concentration of H,S at standard con
ditions. mg/dscm. 

K=Con\'ersion factor= 17.04x10• 

<34.07 g/mole H.S> <l,000 Uters/m•> <l,000 
mg/gl/ =<1.000 ml/liter> <2H.S eq/mole> 

V1r= Volume of standard Iodine SOIU· 
tion = 50.0 ml. 

N,=Normality of standard Iodine solution, 
g-eq/Jiter. 

Vrr=Volume of standard <-0.01 Nl.sodium 
thiosulfate solution, ml. . 

N, =Normality of standard sodium thiOBul
fate solution, g-eq/liter. 

v .. , ... ,=Dry gas volume at standard condl· 
tions, Ii ters. 

NoTE.~If phenylarslne oxide Is used ln· 
stead of thiosulfate, replace Nr and VTT ln 
Equation 9.5 with N. and VAT• respectively 
<see Sections 7.3.1 and 8.1.3>. 
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10. Stability. The absorbing solution la 
stable for at least 1 month. Sample recovery 
and analysis should begin within 1 hour of 
sampling to minimize oxidation of the acldi· 
fled cadmium sulfide. Once Iodine has been 
added to the sample, the remainder of the 
analysis procedure must be completed ac
cording to sections 7.2.2 through 7.3.2. 
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METHOD 13-DETETMINATION OF TOTAL n:;;o
BIDE Ell!ISSIONS FROM STATIONARY SOURCES-
SPADNS zmcoNIUM LAKE METH<?D 14 -- , 

1. Principle and Applicebility'. 
1.1 Principle. Gaseous a.nd· particula.te 

ftuorldes e.re withdrawn 1sokinetlcally from 
t.he source us1ng a. sampling train. Tbe tl.uo
rid.es are collected. in the lmplnger wa.ter·and 
on the filter -of the sampling tra.!.n. ·Tbe 
we1gbt of tota.l tl.uorld.es 1n· tbe train 1s de
termin~ by the SPADNS Z1roonium Lake 
oolorlmetrtc method. · 

1.2 Applicability. Tb1s method is ·applica
ble for the detern11natlon of .fiuorlde emis
sions from stationary sources only· when 
specltl.ed by the test procedures for deter
mining compliance With new source per
forma.nce sta.nda.rds. Fluorocarbons, ·such es 
Freoil.s, are not qua.nt1ta.tlvely ~llected or 
measured by this procedure. 

2. Range and Sensitivity. 
The SPADNS Zirconium Lake analytical 

method covers the range !rom 0-l.4 µg/ml 
fluoride. senS!tivlty bas not been determined. 

3. Interferences. 
During the la.boratory analysis, e.lUlnlnum 

1n excess of 300 .mg/liter a.nd sllloon dioxide 
1n excess of 300 µg/llter will prevent com
plete recovery of fiuorlde. ChJor1de w1ll c:Ustlll 
over and interfere with the SPADNs· Zirconi
um .La.ke color r.eactlon. If chloride Ion is 
pre~nt, use of Specific Ion Electrode (Method 
13B) .1e: recommended; otherwise a cllloride 
determination is required and 5 mg of sllver 
SUlfe.te (see section 7.3.6) must be e.dded for 
each mg of clllorlde to prevent chloride 1n
terfereru:e. If sulfuric acid 1s carried over in 
the distllla.tlon, it w1ll cause a positive 1Ilter
ference. To a.void sulfuric acid careyover, it 
2s Important to stop distillation at 175°C. 

4. Precision, Accurecy.end Stability. 
4.1 Anetlysis. A relative standard devia

tion of 3 percent was obtained from twenty 
repllca.te Intra.laboratory determinations on 
stack em!sslon samples with a ooncentni.t1on 
range of 39 to 360 mg/l. A phosphate rock 
standard which was analyzed by th1s pro
cedure contained .a certified value . of 3.84 
percent. Tbe .average of five dete_tmlna.tlons 
was 3.88 percent fiuorlde. . l 
· 4.2 Stability. The <iolor obtained wheri 
the sample· and oolorlmetrlc reagent a.re 
mixed iS stable for approximately .two hours. 
After .formation ·Of the color, the e.bsor~ces 
o! the sample .and ste.ndard solutions should 
be measured at the same temperature. A 3°C 
temperature difference between sample and 
standard solut1nos wlli produce an error o:r 
approximately 0.005 mg F/llter. 

5. ,Apparatus. 
5.1 Sample train. See Figure 13A-l; It 1S 

slmllar to the Method 5 train except !or the 
intercba.ngea.billty or the position or the fil
ter. Commercial models of tbls tre.in are 
ava.ilable. However, If one desires to bulld his 
own. complete construction details a'!& de
scribed 1n APTD--0581; .for changes from the 
APTD-0581 document and !or allowable 
modifications to ·Figure 13A-l, see the fol
lowing subsections. 

The operating a.nd maintenance procedures 
:for the sa.mpllng train are described in 
APTD-0576. Slrice correct usage 1s Important 
in obtaining valid results, all users should 
read the APTD--0578 document and adopt 
the operating aJ1d maintenance procedures 
outlined 1n it, unles.s otherwise specified 
herein. · 

5.1.1 Probe nozzle-Stainless steel (316) 
with sharp, tapered leading edge. The angle 
ot taper shall . be ;a;30• and the taper shall· 
be on the uutsl_de to preserve a. consta!l.t 
internal diameter. The probe nozzle Shall be 
of the button-hook or elbow design, unless 
otherwise specified by the Admlnistrator. The 
wall thickness of the nozzle shall be less than 
or equal to .that o! 20 gauge tubing, I.e .• 
0.165 <:m (0.065 In.) and the distance :Crom 
tbe tip o:!' the nozzle to the first bend <>r 

point of disturbance Shall be at lee.st two 
times the .outside nozzle diameter. 4I'be nozzle 
shall be constructed from seamless sta.lnless 
steel tubing. Other -configurations .and con
.struction material may be used witb·&)Jproval 
:from the Administrator. 

A range ·of sizes suitable !or lsokl.netlc 
sampling should be available, e.g~ · 0.82 cm 
(% In.) Up to 1.27 an (% in.) (or ia.rger 1f 
higher volume sampling trains sre used) in
side.diameter (ID) nozzles 1n Increments o! 
·0.1~ .'.cm His in.). Each nozzle Shall be cali
bre.~ according to .the procedures outlined 
ln.~e calibration section. . 

'&it.2 Probe liner-Borosilicate glass or 
·st&lnless . .s~l (316)_ Wben the -filter ls lo
cated Immediately e.fter the probe, a probe 
.heating system may be used to prevent filter 
plugging resulting :from moisture condensa
tion. The temperature In the probe shall not 
exceed ·120 ::!: l4°C (248 ± 25'F). 

5.1.3 Pltot tube-Type S, or other device 
approved by the Admln.l.Strator, attached to 
probe to allow consta.nt monltoring of the 
stack gas velocity. Tbe :race openings of the 
pltot tube and the probe nozzle 6l1all be 
adjacent and parallel to each other, .not 
necessarUy on the same plane, during sam
pling. The tree spMle between the nozzle and 
pl tot tube shall be at ~east 1.9 cm (0.75 in.). 
The free space shall be· set based on a 1.3 cm 
(0.5 In.) ID nozzle, whlcli is the largest sl.Ze 
nozzle used. 

The pltot tube must also meet the criteria 
specified in Method 2. and be callbrated ac
cording to the procedure 1n the calibration 
section of that method. · 

5.1.4 D11ferentlal pressure gauge-In
clined manometer capable of measuring ve
locity head to within 10% ot the mlnlmum 
measured value. Below a differential pressure 
ot 1.3 mm (0.05 in.) water gauge, mlcro
m.anometers with sensltlvltles of 0.013 mm 
(0.0005 in.) should be used. However, micro
manometers are not easUy adaptable to field 
conditions and are not easy to use with pui
satlng ti.ow. Thus, other methods or devices 
a.ccept.able to the Administrator may be 
used when con~tlons warrant. 

5.1.5 Filter holder-If located between the 
probe and ftrst lmplnger, boroslUcate glaea 
wtth a 20 mesh stainless steel screen filter 
support and a silicone rubber gasket; neither 
a glass frtt filter support nor a stntered metal 
filter support may be used If the filter la In 
front of the lmplngers. If located between 
the third and fourth lmplngers, borosilicate 
glass with a glass frtt filter support and a 
silicone rubber gasket. Other materials of 
construction may be used with approval from 
the Administrator, e.g., If probe liner Is staln
leas steel, then fl.I ter bolder may be sta.lnless 
steel. The holder design shall provide a posi
tive seal agairu;t leakage from the outside or 
around the filter. 50 

5.1.6 Filter beating system-Wnen mois
ture condensation Is a problem, any heating 
system capable of maintaining a temperature 
around the filter holder during sampling of 
no grea.t& than 120±14°0 (248±25°F). 
A temperature gauge capable or measuring 
temperature to within 3'C (5.4'F) ·shall be 
1nsta.lled so tha.t when the filter heater Is 
used, the temperature around the filter 
holder can be regulated and monitored dur
ing sampling. Heating systems other than 
the one shown In APTD-0581 may be used. 

5.1. 7 Implngers--Four lmplngers con
nected e.s shown In Figure 13A-1 with ground 
glass (or equivalent), vacuum tight fittings. 
The first, third, and fourth lmplngers are 
of the Greenburg-Smith design, modified by 
replacing the tip with a 1~ cm (Y:z In.) 
1n&lde diameter glass tube extending to 1 ~ 
cm (Y:z in.) from the bottom o! the fiask. 
The second lmplnger Is of the Greensburg
Smltb design With the standard tip. 

5.1.8 Metering .system-Vacuum gauge, 
lea.k-free pump, thermometers capable of 
measuring · temperature to within 3°C 
(-5•F), dry gas meter wtth 2% accuracy at 
the required sampling· rate, and related' 
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equipment, or equivalent, as required to 
maintain an isokinetlc sampling rate and 
to determlne sample volume. When the 
metering system Is used In conjunction with 
a pitot tube, the system shall enable checks 
of isokinetlc rates. 

5.1.9 Barometer-Mercury, aneroid, or 
other barometers capable of measuring at
mospheric pressure to within 2.5 mm Hg 
( 0.1 -In. Hg) . In many cases, the barometric 
reading may be obtained from a nearby 
weather bureau station, In which case the 
statloJ?. value shall be requested and e.n ad
justment for elevation d11ferences shall be 
applied at a. rate of minus 2.5 mm Hg (0.1· 
in. Hg) per 30 m (100 ft) elevation increase. 

5.2 Sample recovery~ 
5.2.1 Probe liner and probe nozzle 

brushes--Nylon bristles with sta.lnless steel 
wire handles. The probe brush shall have 
extensions, at least as long as the probe, of 
stainless steel, tefion, or similarly inert mate
rial. Both brushes sball·be properly sized and 
shaped to brush out the probe liner and 
nozzle. 

5.2.2 
5.2.3 

mouth, 
1 liter. 

Gtass wash bottles--Two. 
Sample storage contalners--Wlde 
high density polyethylene · bottles, 

5.2.4 Plastic storage contalners--Alr tight 
containers of sUftlclent volume to store slllca 
geL 

5.2.5 Graduated cyllnder-250 ml. 
5.2.6 Funnel and rubber policeman-to 

aid In transfer of silica gel to container; not 
necessary 1f slllca gel ls weighed In the· field. 

5.3 Anelysis. 
5.3.1 Distillation e.ppa.ratus-Gl.as& distil

lation apparatus assembled as shown In Fig
ure 13A-2. 

5.3.2 Hot plate-Oapable of heating to 
500° c. 

5.3.3 Electric muflle furnace-capable of 
heating to 600° c. 

5.3.4 Crucibles-Nickel, 75 to 100 ml ca-
pe.city. 

5.3.5 Beaker, 1500 ml. 
5.3.6 Volumetric tl.ask-50 ml. 
5.3.7 Erlenmeyer fiask or plastic bottle-

500 ml. 
5.3.8 Constant temperature bath-Capa

ble o! malntaln1ng a constant temperature of 
± 1.0° C In the range of room temperature. 

5.3.9 Bala.nce-300 g capacity to measure 
to ±0.5 g. 

5.3.10 Spectrophotometer - Instrument 
capable o! measuring absorbance at 570 nm 
and providing at least a 1 cm light path. 

5.3.11 Spectrophotometer cells-I cm. 
6. Reagents 
6.1 Sampling. 
6.1.1 Flltei-s--Whatman No. l filters, or 

equivalent, sized to fit filter holder. 
6.1.2 Slllca gel-Indicating type, 6-16 

mesh. If previously used, dry a.t 175° C 
(350° F) tor 2 hours .. New smcs gel may be 
used as received. 

6.1.3 Water-Distilled. 
6.1.4 Crushed lee. 
6.1.5 · Stopcock grease-Acetone insoluble, 

heat stable silicone grease. This is not neces
sary 1f screw-on connectors with tefion 
sleeves, or slmllar, are used. · 

6.2 Sample recavery. 
6.2.1 W11.ter-Dlstllled from· saine con

tainer as 6 .1.3. 
6.3 Analysis. 
6.3.1 Qalclum oxide (CaQ)-Certilled 

grade contalnlng 0.005 perce~.~fiuorlde _or 
less. 

6.3.2 Phenolphthalein Indlcator--0.1 per
cent in 1: 1 ethanol-water mixture. 

6.3.3 Silver sulfate (Ag,SO,)-ACS re
agent grade, or equivalent. 

6.3.4 Sodium hydroxide (NaOH)-Pellets, 
ACS reagent grade, or equlvruent. 

6.3.5- Sulfuric acid (H,SO,)-Concen
trated, ACS reagent grade, or equivalent. 

6.3.6 FUters-Whatman No. 541, or equiv-
alent. . 

6.3.7 Hydrochloric acid (HCl)-COncen
tra.ted, ACS r6fgent grade, or equlva.lent. 



6.3.8_ Water-Distllled, from 'same con-
tainer as 6.1.3. · 

6.3.9 Sodium fl.uorlde-Standard sQlutlon. 
Dissolve 0.2210 g of sodium fl.uorlde 1n 1 
liter of distilled water. Dilute 100 ml of this 
solution to 1 liter with distilled water. One 
milliliter of the solution contains 0.01 mg 
of fl.uorlde. 

6.3.10 SPADNS solutlon-(4,5dlhydroxy-
3-(p-sulfophenylazo)-2,7-naphthalene - dl
sulfonlc acid trisodium salt]. Dissolve 0.960 
±.010 g of SPADNS reagent In 500 ml dis
tilled water. This solution Is stable· for &t 
least one month, If stored in a well-sealed 
bottle protected from sunlight. 

6.3.11 Reference solution-Add 10 ml of 
SPADNS solution (6.3.10) to 100 ml distilled 
water and acidify with a solution prepared by 
diluting 7 ml of concentrated HCl ·to 10 ml 
with distilled water. This solution Is used to 
set the spectrophotometer ''zero point and 
should be prepared dally. 

6.3.12 SPADNS Mixed Reagent-Dissolve. 
0.135 ±0.005 g of zlrconyl chloride octaby
drate (ZrOCJ,.SH,O), ln 25 ml distilled water. 
Add 350 ml.of concentrated HCl and dilute to 
500 ml '\\'1th dist1lled water. Mix equal vol
umes of this solution and SPADNS solution 
to form a single reagent. This reagent 1s 
stable .for at lllaSt two months. · 

7. Procedure. 
NoTE: The fµslon and distillation steps of 

this procedure wlll not be required, if It can 
be shown to the satisfaction of the Adminis
trator that the samples contain only water
soluble fl.uorldes. 

7.1 Sampling. The sampling shall be con
ducted by competent personnel experienced 
with this test procedure. . 

7.1.1 Pretest preparation. All train com
ponents shall be maintained and calibrated 
according to the procedure descri·bed in 
APTD--0576, unless otherwise specified herein. 

Weigh approximately 200-300 g of silica. gef 
in air tight cont:.alners to the nearest 0.5 g. 
Record the total weight, both silica gel and 
container, on the container. More silica gel 
may be used but care should be taken during· 
sampling that It Is not entrained and carried 
out from the lmplnger. As an alternative, the 
'silica gel may be weighed directly In the im
plnger or its sampling holder just prior to 
the train assembly. 

7.1.2 Preliminary determinations. Select 
tl).e sampling site and the minimum number 
of sampling points according to Method 1 or 
as specified by the Administrator. Determine 
the stack pressure, temperature, and the 
range of velocity heads using Method 2 and 
moisture content using Approximation Meth
od. 4 or Its alternatives for the purpose of 
making lsoklnetic sampling rate calculations. 
Estimates may be used. Howeve~ final results 
will be based on actual measurements made 
during the test. 

Select a nozzle size based on the range of 
velocity heads such that it ls not necessary 
to change the nozzle size in order to main
tain isoklnetlc sampling rates. During the 
run, do not change the nozzle size. Ensure 
that the differential pressure gauge Is capable 
of measuring the minimum velocity head 
value to within 10%, or as specified by the 
Administrator. 

Select a suitable probe liner and probe 
length such that all traverse points can be 
sampled. Consider sampling from opposite 
sides for large stacks to reduce the length of 
probes. · 

Select a total sampling time greater than 
or equal to the minimum total sampling time 
specified In ·the test procedures for the spe
clfl.c industry such that the sampling time 
per point Is not less than 2 min. or select 
some greater time interval as speclfl.ed by the 
Administrator, and such that .the sample 
volume that will be taken will exceed .the re
quired minimum total gas sample volume 
speclfl.ed In the test procedlires for the spe
cific Industry. The latter ls based on an ap
proximate average sampling rate .. Note also 
that the minimum total sample volume Is 

corrected to standard conditions. 
It IS recommended that a half-Integral or 

Integral number of minutes be sampled 11/t 
each point. In order to avoid timekeeping 
errors. 

ofi' the vacuum· pump. This prevents the 
'Wlilter In the impingers from being forced 
backward Into the. filter holder (if· placed 
oofore the lmplngers) and silica . gel from 
balng entrained backward Into the ·third 

·impinge!'. 
Lsak checkS shall be conducted· as described 

In some circumstances, e.g. batch cycles, it 
may be necessary to sample for shorter times 
at the traverse points and to obtain smaller 
gas sample volumes. Jn.these cases, the Ad
ministrator's approval must first be obtained. 

7.1.3 Preparation of collection train. Dur
ing preparation and assembly of the sam
pling train, keep all openings where contami
nation can occur covered· until just prior to 
assembly or until sampling Is about to begin. 

Place 100 ml of water In each of the' first 
two impingers, leave the third lmplnger 
empty, and place approximately 200-300 g 
or more, If necessary, of prewelghed silica 
gel In the fourth lmpinger. Record the weight 
·or the sl1lca gel and container on the data 
sheet. Place the empty contallier In a clean 
place for later use in the sample recovery. 

' whenever the train .is disengaged, 'e.g: tor 
silica gel or filtef changes during the test, 
prior to each test run; and at the completion 
of each test run. If leaks are found to be in 
excess of the acceptable rate; the test will be 
considered invalid. To reduce lost time due 
to leakage occurrences, It Is recommended 
that leak checks be conducted between port 

Place a filter .in the filter holder. Be sure 
that the filter Is nronerlv centered and the 
gasket properly placed so as to not allow the 
sample gas stream to clrc\Unvent the filter. 
Check filter tor tears after assembly is com• 
pleted. 

When glass liners are used, install selected 
nozzle using a Vlton A O·rlng; the Vlton A. 
0-rlng Is installed as a seal where the noozle 
1s connected to a glass liner. See APTD-0576. 
for details. When metal lillers are used, in
stall the nozzle as above or by a leak tree 
direct mechanical connection. Mark the 
probe with heat resistant tape or by some 
other method to denote the proper distance 
Into the .stack or .duct for each sampling 
point. 

Unless otherwise specified by the Admin
istrator, attach a temperature probe to the 
metal sheath of the sampling probe so that 
the sensor extends beyond the probe tip and 
does not touch any metal. Its position should 
be about 1.9 to 2.54 cm (0.75 to 1 In.) from 
the pltot tube and probe nozzle to avoid 
lnt.erference with the gas fl.ow. 

Assemble the train as shown In Figure 
13A-1 With the !liter between the third 1:1nd 
fourth l1Rplngers. Alternatively, the filter 
may be placed between the probe and fl.rat 
lmplnger If a 20 mesh stalnle;;s steel screen 
Is usi:.d tor the filter support. A ruter 
heating system may be used to 
prevent moisture condensation, 
but the temperature around the filter bolder 
shall not exceed 120::!:14°0 (248::!:25°F). · 
I (Note: Wbatman No. 1 filter decomposes at 
150•0 (300°F)) .J Record :filter location on 
the data sheet. 50 . 

Place crushed Ice around the lmplngers. 
. '7.14 Leak check precedure-After the 
sampling train has been assembled, turn 0.1 
and set (if applicable) the probe and filter 
heating system(s) to reach a temperature 
sufficient to avoid condensation In the probe. 
Allow time for the temperature to stabilize. 
Leak check the train at the sampling site by, 
plugging the nozzle and pulling a 380 mm Hg . 
(15 in. Hg) vacuum. A leakage rate 1n ex
cess of 4% of the average sampling rate' or 
0.00057 m•/mln. (0.02 cfm), whichever ts less, 
ls unacceptable. 

changes. · 
· ·7.1.5 Particulate train operation-During 
the sampling run, an lsoklnetic sampling fate 
within 10%, ·or as speclfl.ed' by the Admlnis
tra~r. or true lsokiiietlc shali b~ maintained. 

For each run, record the. data requ~d on 
the example data sheet shown In Figure 13A-
3. Be sure to record the initial dry gai(meter 
reading. Record the dry·galimeter readings at 
the be2inn1n2 and end or eacb-samniiri2 time 
Increment,· when. changes 1n flow rates are 
made, and when sampling Is halted. Take 
,other data point readings at lee.St ·once at 
es.ch sample point during each .'.tlriie Incre
ment and additional. readings when stgni.fl.
cant changes. (20% :variation 1n.·velocitY bead 
readings) necessitate additional adjust}llents 

. in 11.0Vf rate. Be sure ·to lev~i and.zero the 
.manometer. . , . · . . 

Clean the portholes prior to the. tes.t run to 
minimize ch1;mce of .sam.pllng deposited 

. material. To begin ~mpllng,,, remo'l'e the 
nozzle cap, verify (it applicable) · t.hat the 
probe heater Is working a.nd filter beater Is 
up to temperature, and that the pltot tube 
and probe are properly positioned. Position 
·the nozzle at. the first traverse point with the 
tip pointing directly into the gas stream. Im
mediately . start the pump and a!fjust .1;he 
fl.ow to lsoklnetlc conc!.itions. Nomographs are 
available :for. s~pllng trains. using'. type S 
pitot tubes with. 0.85±0.02 coefficients (C.), 
and wh.en sampling in air or a stack gas with 
equ!valent density. (molecular weight, M•, 
equal to 29 ±4), which aid. In the rapid ad
justment of the lsoklnetlc sampling rate 
without excessive ·computations. APTD-0576 
details the procedure !or. using these nomo
graphs. If c. and M• are. outside the above 
stated .ranges, do not ·use the nomograph 
unless approplrate steps are taken to com-
pensate for the deviations. '. . 

When tbe stack is-under significant nega
tive pressure (height of lmpinger stem), take 
care to close the· coarse adjust valve before 
Inserting the probe into the stack to avoid 
·water bacKing·lnto the filter holder. If neces
sary, the pump may be turned 'on with the 
coarse adjust'valve closed·:·. · · 

. When the· probe is in position, block off 
'the openlngs 'around the probe and porthole 
to prevent unrepresentative· dilution· of the 
gas str.eam.; · . · . 

Traverse.the stack crci1l5 section, as required 
by Method' J or 8.s specified by the Admlnts
·trator, being careful riot to bump the probe 
nozzle Into the.·stack .walls when sampling 
near the walls or whe~ .removing or· Inserting 
the probe through the portholes to minimize 
chance o! extracting deposited· material. 
. During the ~st run, ma1!:e periodic adjust
ments to keep the probe and (if applicable) 
filter temperatures. at their p·roper values. Add 
more Ice and; if necessary. salt to the lee 
bath, to maintain a temperature of less than 
~o·c (68_"F) ai-the lmplnger/slllca gel 'outlet, 
to 1'-vold .exce·ssive· moisture losses. Also, pe
riod!c':ally check· the le.vel and zero of the 

. manometer~ .. . . . . . ' 

The followtng leak check instructions for 
the sampling train described In APTD-0576 
and APTD-0581 may be helpful. Start the 
pump With by-pass valve fully open and 
coarse adjust .valve completely closed. Par
tially open the coarse adjust val \;e and slowly 
close the by-pass valve until 380 mm Hg (15 
1n. Hg) vacuum Is reached. Do not reverse 
direction or by-pass valve. This will cause 
water to back up into the filter holder, If 
380 mm Hg (15 in. Hg) is exceeded, either 
leak check at this higher vacuum or end'the 
leak check as described below and start over. 

When; the leak check ls coi:npleted, first 
slowly remove the plug from the inlet to the 
probe or filter holder and lmmedl8.te1y· turn · 

If the pressure drop across the filter be
comes high .enough to make 1sok1net1c sam
pling difficult.to maintain, the filter may•be 
replaced In the midst of a sample run. It Is 

III-Appendix A-46 



noommended · Uiat another complete ftlter 
aaemb!J be Uled rather lban attempUDg to 
cb.allge 'Ule 6lter ttaelf. After the new filter or 
fllter assembly ts IDBtalled co~duct a leak 
check. Tbe final emission result.a shall be 
based on the summation of au filter catches. 

A single train shall be used for the entire 
sample run, except tor filter and swca gel 
cbangeli. However, lf approved by the Adm1Sl· 
tstrator, two or more trains may be uSed tor 
a single test run when the~ are two or more 
duct.a or sampling ports. The tlnsl emission 
results shall ·be based on the . total of all 
sampllng train catches. . · · 
· At the end of the sample run, tum off the 
pump, remove the probe_ and nozzle trom 
the stack, and record the .final dry gas meter 
reading. Perform a leak check.• Calculate 
percent tsolcinetic (see calculation section} 
to determine whether another test run 
llbould be made. u there II dil!lculty in main· 
iatD1Dg lllOktnetto rates dµe to source ~
dltaom. oonault wt.th t.b• Adm1111Rntor for 
~bl• ftrlmoe on the l.!o!!1!!9t!o ft.te. 

'1.2 Sample recovery. Proper cleaDup pro
cedure beglDs as ·llOOD as the probe ts re
moved from the etack at the -end of · the 
sampllng period. . _ 

. ;when the ·probe can be safdy handled, 
wtpe o1f all exterDa1 particulate matter near 
the tlp of the probe nozzle and piaoe a cap 
over tt to keep · from loatng part of the 
sample. Do not cap off the probe tlp tightly 
while the sampllng tralD ls COOUng down. as 
this would create a vacuum tn the· filter 
holder, thus drawing water from the lln· 
plngera uito the filter. 

Before moving the sample ·train to the 
cleanup site, remove the probe from the 
sample train, wipe off the sWcone grease, and 
cap the open outlet of the probe. Be careful 
not to lose any condensate, lf present. Wipe 

·oir the sUicone grease from the filter lnlet 
where the probe was fastened and cap lt. 
Remove the umblllcal cord trom the last 
lmpinger and cap the Smptnger. After wtp
lng off the sillcone grease, cap off the filter 
holder outlet and 1mpinger tnlet. Ground 
glass stoppers, plastic caps, or. eerum caps 
rnaY be used to close these opentngs. 

·- Transfer the probe and fllter-Smptnger as• 
sembly to the cleanup area. Thls area should 
be clean and protected trom the wtnd so that 
the chances of contamlilatlng or lostng ~he 
sample will be minimized. · . 

Inspect the tratn prior to and during dis• 
assembly and note any abnormal conditions. 
Using a graduated cyltnder, measure and re· 
cord the volume of the water tn the 11.rst 
three Smpingers, to the nearest ml; any con
densate 1n the probe should be 1ncluded in 
thts determination. Treat · the samples as 
follows: 

7.2.1 · container· No. 1. Transfer. the Im· 
pinger water from the graduated. cylinder to 
this container. Add the .filter to ·this con
tainer. W~ all sample exposed surfaces, 
Including the probe -tip. probe, first three 
Smptngera, tmpinger connectors. filter holder, 
and graduated cylinder thoroughly with dis
tilled water. Wash each component three 
separate times with water and clean the 
probe and nozzle with brushes. A maxlmwn 
wash of 500 ml ls used, and the washings are 
added· to the sample container which must 
be made of polyethylene. 

7.2.2 Container No. 2. Transfer the silica 
gel from the fourth 1mp1nger to this con
tainer and .seal. 

7.3 Analyst!. Treat the contents of each 
sampie container as desarlbed below. 

7.3.1 eontal.ner No. 1. _ 
7.3.1.1 l"Uter this container's contents, tn

cludlDg the Whatman No. 1 filter, through 
WhAtman No. Ml mter paper, or equivalent 
into a 1500 ml bealtei'. N1>te: u mtrate volume 

· • Wlth acceptability· of the test run to be 
based on the same criterion as in 7.1.4. 

exceeds 900 ml make 6ltr&te baaic· with 
N.OH to phenolphthalein and evaporate to 
less than 900 ml. 

7.3.1.2 Place the Whatman No. 541 filter 
contalnlng the insoluble matter (including 
the Whatman No. 1 filter} ln a nickel cruci
ble, 11.<1.d a few ml of water and macerate the 
filter wi:th a glass rod. . _ · . 

Add 100 mg C1LO to the crucible and mlx 
the contents thoroughly to !orm a slurry. 
Add a couple ot drops of phenolphthalein 
indicator. The indicator will tum red In a 
baste medium. The slurry should remal.Il 
basic during the evaporation of the water 
or fluoride .ion will be lost. U the indicator 
turns colorless during the evaporation, . an 
acidic condition Is Indicated. If this happens 
add Cao untU the color turns red again. 

Place the crucible in a hood under infra
red lamps or on a hot plate at low heat. Evap
orate the water completely. 

After evaporation of the water, place tbe 
crucible on a hot plate under a hood and 
&lowly increase the temperature untll the 
paper chars. It may take several hours for 
complete charring of the filter to occur. 

PlMe '1le eructble in a cold mume f'umaQe 
and· gradually (to i;irevent smoklng) tncreaae 
the tA!mperature to ooo•c, and maintain un
tll. the contents are reduced to an ash, Re
move the crucible from the furnace and allow 
1t· to cool. · 

7.3.1.3 Add approximately 4 g or crushed 
N&OH to tpe crucible and inlx. Return the 
crucible to the muflle furnace, and fuse the 
sari:rpie for 10 minutes at iloo•c. 

Remove the sample from the furnace and 
0001 to ambient temperature. Using several 
rlnslllgll of warm dlstllled water transfer the 
contents of the crucible to the beaker con
talnlng the filtrate ·from corital.Iler , No. 1 
(7.3.1). To.assure complete sample removal, 
rinse finally wtth tyo'o 20 ml portions of 25 
percent (v/v) sulfuric acid and carefully add 
to the beaker. Ml.x well and transfer ~ one
nter volwnetrlc flask. Dilute to volume With 
distilled water and mix thoroughly. Allow 
any undissolved solids to settle: 

7.3.2 Container No. 2. Weigh the. spent 
slllca gel 84~ report to the nearest 0.5 g. 

7.3.3 Adjustment of acid/water ratio in 
dlstlllatlon fl.ask-(Utlllze a protective shield 
when carrying out this procedure.) Place 400 
ml of dlstllled water in the distilling .fl.ask 

·arid add 200 ml of concentrated H..SO,. Cau-
tion:_ - Observe standard precautions when 
mlx1ng the H,SO, by slowly adding the acid 
to the flask with constant swirling. Add some 
soft glass beads and· several small pieces of 
broken glass tubing and assemble the ap
paratus as shown in Figure 13A-2. Heat the 
flask until It reaches a temperature of 175°C 
to adjust the acid/water ratio for subsequent 
distillations. Dlscard the distillate. 

7.3.4 Dlstll.latlon-Cool the contents of 
the dlstlllatlo:r;i. flask to below 80°C. Pipette 
an aliquot of sample containing less than 0.6 
mg F directly into the distilling flask and add 
distilled water to make a total volt!me of 220 
ml added to the distilling flask. [For an es
timate of what size aliquot does not excet)d 
0.6 mg F, select an aliquot of the solution 
and treat as described in Section 7.3.5. This 
will give an approximation .of the 11.uoride 
content, but only an approximation since 
interfering ions have not been removed by 
the dlstlllatlon step.) 50 · . 

Place a 250 ml volurnetrlc flask at the con
denser exit. Now begin distillation and grad
ually increase the it.eat and -collect all the 
distillation up to 175°C, Caution: Heating 
the solution above 175°C will cause sulfuric 
acid to distill over. 

The acld in the distilling fl.ask can be used 
until there Is carryover of interferences or 
poor fluoride recovery.- An occasionarcheck of 
fluoride recovery wtth standard solutions fs 
advised. The acld should be changed when
ever there Is less than 90 percent recovery 
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or blank values are higher than 0.1 uJS/mA. 
Note: U the sample contains chlc;>rld'e, ~ 
5 mg Ag.SO, to the flask for every mg of 
chloride. Gradually increase the heat· and 
collect at the distillate up to 17o"C. Do not 
exceed.175°C. 

7.3.5 Determination of Concentration
-Bring the distillate In the 250 ml volumetric 
flask to the mark with distilled water and 
ml.x thoroughly. Pipette a suitable aliquot 
from the dlstUlate (containing 10 µg to 4() 
µg 11.uorlde) and dilute to 50 ml With dis· 
tilled water.-Add 10 ml of SPADNS Mixed Reil.· 
·gent (see Section 6.3.12) and mix thoroughly. 

After mixing, place the sample ln a con
stant temperature bath containing the stand
ard solution for thirty minutes before read
ing the absorbance With the spectropho
tometer. 

Set the spectrophotometer to zero absorb
anoe at 570 nm with reference sol-qtlon 
16.3.11 l. ·a:nd :<:beet the 111Jectrophotometer 

calibration with the standard solution. 103-
tanmne the e.bs0rbance 01 the se.mpie.9 ~ 
determine the concentration from the call
bratlon curve. If the concentration does not 
fall within the range of the calibration curve, 
repeat the procedure using a dl1ferent size 
aliquot. -

8. Calibration. 
Maintain a laboratory logo! all callbrattons. 
8.1 Sampllng Train. 
8.1.1 .Probe nozzle-Using a micrometer, 

measure the inside diameter of the nozzle 
tO the nearest 0.025 .mm (0.001 in.). Make 
3 separate measurements using dltrerent 
diameters each time and obtain the average 
of the measurements. The difference between 
the high ·and low numbers shall not exceed 
0.1 mm (0.004 In.). 

Wlien nozzles become nicked, dented, or 
corroded, they shall be reshaped, sharpened, 
arid recalibrated before use. 

Each nozzle shall be· permanently and 
uniquely Identified. 

8.1.2 Pltot tube-The pltot tube shall be 
calibrated _according to the procedure out
lined In Method 2. 

8.1.3 Dry gas meter . and orifice meter. 
Both meters shall be calibrated according to 
the procedlire outllned in APTD-0576. When 
diaphragm pumps with by-pass valves are 
used, check for proper metering system de
sign by calibrating the dry gas meter at an 
additional flow rate of 0.0057 m•/mln. (0.2 
cfm) with the by-pass valve fully opened 
and then with It fully closed. I! there ls more 
than +2 percent difference In flow rates 
when Chmpared to the fully closed position 
of the by-pass valve, the system Is not de
signed properly and must be corrected. 

8.1.4 Probe heater calibration-The p1.'.9be 
heating system shall be calibrated according 
to the procedure contained ln APTD-0576. 
Probes coµstructed according to APTD--0581 
need ·not be callbrated lf the callbratlon 
·curves ln APTD-0576 are used. 

8.1.5 Temperature gauges-Calibrate dial 
and liquid filled bulb thermometers agatnst 
mercury-In-glass thermometers. Thermo
couples need not be calibrated. For other 
devices, check with the Aftmlnlstrator. · 

8.~ Analytical Apparatus. Spectrophotom
eter. Prepare the blank standard by adding 
10 ml or SPADNS mixed reagent to 50 my or 
distilled water. Accurately prepare a serles 
of standards !rom the standard fluoride solu
tion (see Section 6.3.9) by dllutlng 2, 4, 6, 
8, 10, 12, ·and 14 ml volumes to too ml with 
distilled water. Pipette 50 ml !rom each solu-· 
tlon and transfer to a 100 ml beaker. Then 
add 10 ml of SPADNS rn!xed reagent to each. 
These standards will contain 0, 10, 20, 30, 
40, 50, 60, a~d 70 µg ;:f fluoride (0-1.4 µg/ml} 
respectively. 

After mixing, place the reference standards 
and reference solution in a constant tem• 
perature '!>&th !or thirty minutes before r:iad
lng the absorbance with the spectrophotom~ 
eter. All samples should be adjusted to this 



same temperature before analyzing. Since 
a 3'C temperature difference between samples 
and standards will produce an error of ap" 
proximately 0.005 mg F/llter, care must be 
taken to see that samples and standards are 
at nearly identical temperatures when ab
sorbances are recorded. 

With the spectrophotometer at 570 nm, 
use the reference solution (see section· 6.3.11) 
to set the absorbance to zero. 

Determine the absorbance of the stand
ards. Prepare a calibration curve by plotting 
µg F/50 ml versus absorbance on linear graph 
paper. A standard curve should be prepared 
initially and thereafter whenever the 
SPADNS mixed reagent 1s newly made. Also, 
a calibration standard should be run with 
ea.ch set of samples and 1f it differs frt•m the 
calibration curve by ±2 percent, a new 
standard curve should be prepared: 

9. Calculatt.ons. 
Carry out calculations, retaining at least 

one extra decimal figure beyond that of the 
acquired data. Round off figures after final 
calculation. · · 

9.1 Nomenclature. 
A•=Aliquot of distillate taken for color 
' development, ml. 
An= Cross sectional area. of nozzle, m• (ft•/. 
At=Aliquot of total sample added to stm, 

ml. 
Bw1=Water vapor llr the gas stream, propor

tion by volume. 
C,=.:Concentration of fluoride in stack gas, 

mg;ni.•, corrected to standard conditions 
of 20' C, 760 mm Hg (68~ F, 29.92 In. Hg) 
on dry basis. . · 

p, =Total weight of fluoride in sample, mg. 
,.gF=Concentratlon from the calibration 
· curve, µg. 
!=Percent of isokinetic sampling. 
mn=Total -a.mount of particulate mat~r 

collected, mg. 
M .. =Molecular weight of water, 18 g/g-mole 

( 18 lb/lb-mole) . 
'7lo=Mass of residue of acetone after. evap. 

oration, mg. • 
P•u=Barometrlc pressure at the sampling 

site, mm Hg (In. Hg). · 
P1=Absolute stack gas pressure, mm Hg (in. 

Hg). . 
Pu•=Sta.ndard absolute pressure, 760 mm 

Hg (29.92 In. Hg). 
R=Ideal gas constant, 0.06236 mm Hg.:m•/ 

'K-g-mole (21.83 in. Hg-ft"/'R-lb-mole). 
Tm=Absolute average dry gas meter tem

perature (see fig. 13A-3), 'K ( 'R). 
T,=°Absolute average stack gas temperature 

(see fig. 13A-3), 'K ( 'R). 
Tot•=Standa.rd absolute temperature, 293' 

K (528° R). 
Va= Volume. of acetone blank, ml. 
v ... =Volume of acetone used in wash, ml. 
V•=Volume of dlstlllate collected, ml. 
V1a=Tota.l volume of liquid collected In im-

pingers and slllca gel, ml. Volume of water 
in .s111ca. gel equals smca. gel weight in
crease in· grams times 1 ml/gram. Volume 
of liquid collected In lmplnger equals final 
volum.e minus initial volume. 

Vm=Volume of gas·sample as measured by 
dry gas meter, dcm (def). 

Vm<ot•i=Volunie of gas sample measured by 
the dry gas meter corrected to standard 
conditions, deem (dscf). 

y,. 18 ,.,=Volume of water vapor in the gas 
sample corrected to standard conditions, 
scm (scf). · 

V•=Total volume of sample, ml. 
v1=Stack gas velocity, calculated by Method 

2, Equation 2-7 using data obtained from 
Method 5, m/sec (ft/sec). 

Wa=Weight of residue In acetone wash, mg~ 
AH=Average pressure differential across the 

orlllce (see fig. 13A-3), meter, mm H.O 
(in. H20). . 

p.=Denslty of acetone, mg/ml (see label on 
bottlej, 

p,. =Density of water, 1 g/ml (0.0·0220 lb/ 
ml). 

sheet (fig. 13A-3). e=Total sampling time, min. 
13.6=Specific gravity of mercury. 
60=Sec/mln. . 
100=Conversion to percent. · 

· 9.2 Average dry gas meter temperature 
and average orifice pressure drop. See data 

9.3 Dry gas_ volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions (20' C, 760 mm Hg (68~ 
F,. 29.92 tnohe.s Hg)) by using equation 
13A-l. 

where: 
K=0.3855 °K/mm Hg for metric units. 

=17.65 °R/in. Hg for English units. 
9.4 Volume of wa.ter vapor. 

l r . V p,. RT,,d KV 
,.(11d)= le -.-1 -p = la 

. i·· w ''" 

where: 
K=0.00134 m•/ml for metric units. 

=0.0472 ft•/ml !or English units. 
9.5 Moisture content. 

·where: 

B,., 
V., (•1"1l + Y .. (aid) 

equation 13A-3 
If the liquid droplets are present in the 

gas stream assume the str.eam to be saturated 
and use a psychrometrlc chart to obtain an 
a.pproxlmatlon o! the moisture percentage. 

9.6 ·concentration. · 
9.6.1 Calculate the amount of fluoride in 

the sample according to Equation 13A-4. 

F,=K ~: ~: (µg F)· 

equation 13A-4 · 
. where: 

K = 10-' mg/ µg. 
9.6.2 Concentration of fluoride in stack 

gas. Determine the concentration of fluoride 
in the stack gas according to Equation 13A-5. 

C,=K~ 
V m (1ld) 

cquntion 13A-5 
·where: 

. K=35.31 ft•/m•. 
9.7 Isokinetlc variation. 
9.7.1 Calculations from raw data. 

I= 100 T, [KY1.+ (Vm/T .. ) (Pbar+AH/13.6)] 
60 ev,P, A,. 

K=0.00346 mm Hg-m•/ml-''K for metric 
units. · 

=0.00267 in. Hg-rt•/ml-"R !or English 
units. 

9.7.2 Calculations from intermediate val
ues. 

I= , T, VmcwnP11d 100 
7 1tdv,OAnP, 60 (1-B,.,) 

=I\. --~Ymh•dJ __ .. 
. P,"v.A.9 (1-B,.,) 

equation 13A-1 

equation 13A-2 

equation 13A-6 

·.equation 13A-7 

where: 
K=4.323 for metric units. 

=0.0944 fO'I' English units. 
9.8 Acceptable results. 'l11e following 

range sets the limit on acceptable isokinetlc 
sampling results: 

I{ 90 -percent <I< 110 percent, the re
sults are acceptable. U the results llre low 1n 
comparl.son to the standards and I is beyond 
the acceptable range, the Administrator ma,y: 
option to accept· the results. UsP. re!erei;ic~ 
7.4 to make judgments. Otherwise, reject the 
results and repeat the test. · 
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Figure 13A-2. Fluoride Distillation Apparatus 
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PLAllT _______ _ AllllEITTUvt:AATURE ________ _ 

LOCATION ______ _ 

OPERATOR ______ _ 
DATE ________ _ 

RUN NO.--------
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METHOD 138-DETERMINATION OF TOTAL FLUO• 
amE EMISSIONS FROM STATIONARY SOUllCE&
SPECIFIC ION ELECTRODE METHOD. 14 

1. Principle and Applicability. 
1.1 Principle. Gaseous and particulate ftu

ortdes are withdrawn 1sok1netlcally from the 
source using a sampling train. The ftuortdes 
are collected In the tmptnger water and on 
the filter o! the sampling train. The weight 
of total fiuortdes in the train ts determined 
by the specific Ion electrode method. 

1.2 Appllcablllty. This method ts ap
plicable for the determination of fiuortde 
emissions from stationary sources only when 
specified by the test procedures for deter
mining compliance with new source per
formance standards. Fluorocarbons such as 
Freons, are not quantitatively collected or 
measured by this procedure. 

2. Range and Sensitivity. 
The ftuorlde specific Ion electrode analyti

cal method covers the range of 0.02-2,000 pg 
F/ml; however, measurements of les.s than 
0.1 µg F/mi require extra care. Sensitivity has 
not been determined. 

3. Interferences. 
Durlng the laboratory analys\3, alumlnum 

In excess of 300 mg/liter and silicon dioxide 
In excess of 300 mg/liter will precent com
plete recovery of fluoride. 

4. Precfsion, Accuracy and Stability. 
The accuracy of ftuorlde electrode measure

ments has been reported by various re
searchers to be In the range of 1-5 percent tn 
a concentration range of 0.04 to 80 mg/l. A 
change tn the temperature oTthe sampfe will 
change the electrode response; a change of 
l 0C will produce a 1.5 percent relative error 
in the measurement. Lack °" stab111ty tn the 
electrometer used to measure EMF can intro
duce error. An error of 1 mllltvolt in the EMF 
measurement produces a relative error of 4 
percent regardles.s of the absolute concen-
tration being measured. · 

5. Apparatus. 
5.1 Sample train. See Figure 13A-1 

(Method 13A); it Is similar to the Method 5 
train except for the lnterchangeablllty of 
the position of the filter. Commercial models 
of this train are .available. However, 1! one 
desires to build his own, complete construc
tion details are described tn APTD-0581; tor 
changes from the APTD-0581 document and 
for allowable modifications to Figure 13A-1, 
see the following subsections. 

The operating and maintenance procedures 
!or the sampling train are described In 
APTD-0576. Since correct usage Is Impor
tant In obtaining valid results, all users 
should read the APTD-0576 document and 
adopt the operating and maintenance pro
cedures outlined In It, unless otherwise spec
ified herein. 

5.1.l Probe nozzle-Stainless steel (316) 
with sharp, tapered leading edge. The angle 
of taper shall be ~30° and the taper shall be 
on the outside to preserve a constant Inter
nal diameter. The probe nozzle shall be of 
the button-hook or elbow design, unless 
otherwise specified by the Administrator. 
The wall thickness of the nozzle shall be 
less than or equal to that of 20 gauge tub
ing, l.e., 0.165 cm (0.065 In.) and the distance 
from the tip of the nozzle to the first bend 
or point of disturbance shall be at least two 
times the outside nozzle diameter. The noz
zle shall be constructed from seamless stain
less steel tubing. Other configurations and 
construction material may be used wlth ap
proval from the Administrator. 

A range of sizes suitable for tsoktnetlc 
sampling should be available, e.g., 0.32 cm 
( Ya tn.) up to 1.27 cm ( Y,, in.) (or larger 1t 
higher volume sampling trains are used) 
Inside diameter (ID) nozzles In Increments 
ot 0.16 cm (Vis In.). Each nozzle shall be 

calibrated according to the procedures out
lined . ln the calibration section. 

5.1.2 Probe 1lner-Boros111cate glass or 
stainless steel (316). When the filter ts lo
cated immediately after the probe, a probe 
heating system may be used to prevent filter 
plugging .resulting from moisture conden
sation. The temperature in the probe shall 
not exceed 120± 14°C (248±25°F). 

5.1.3 Pltot tube-Type S, or other device 
approved by the Admtnlstrator,.attached to 
probe to allow constant monltorlng of the 
stack gas velocity. The face openings of the 
pttot tube and the probe nozzle ·shall be ad
jacent and parallel to each other, not neces
sarily on the same plane, during sampling. 
The free space between the nozzle and pttot 
tube shall be at least 1.9 cm (0.75 ln.). The 
.free space shall be set based on a 1.3 cm 
(0.5 in.) ID nozzle, which Is the largest sl.2.e 
nozzle used. 

The pltot tube must also meet the criteria 
specified tn Method 2 and be calibrated ac
cording to the procedure in the c;alibration 
section of that method. 

5.1.4 Dllferenttal pres.sure gauge-In
cUned manometer capable ot measuring 
velocity head to within 10 percent of the 
minimum measured value. Below a dllferen
tlal pressure of 1.3 mm (0.05 ln.) water 
gauge, mlcromanometers with sensitivities 
of 0.013 mm (0.0005 in.) should be used. 
However, mtcromanometers are not easily 
adaptable to field condltlonr, and are not 
easy to use wlth pulsating fiow. Thus, other 
methods or devices acceptable to thP. Ad
ministrator may be used when conditions 
warrant. 

5.1.5 Filter holder-;If located between the 
probe and first lmplnger, boroslllcate glass 
with a 20 mesh stainless steel screen filter 
support and a silicone rubber gasket; neither 
a glass frlt filter support nor a sintered metal 
filter support may be used If the filter ls ln 
front of the impingers. If located between 
the third and fourth lmplngers, boroslllcate 
glass with a glass frlt filter support and a 
silicone rubber gasket. Other materials of 
constructlQn may be used wlth approval from 
the Administrator, e.g., 1! probe liner ts stain
less steel, then filter holder may be stainless 
steel. The holder design shall provide a posi
tive seal against leakage from the outside or 
around the filter. SO 

5.1.6 Filter heating system-When mois
ture condensation Is a problem, any heating 
system capable of maintaining a temperature 
around the filter holder during sampllng of 
no greater than 120 ± 14°C (248 ± 25°F). A 
temperature gauge capable of measuring tem
perature to within 3'C (5.4°F) shall be in· 
stalled so that when the filter heater ts used, 
the temperature around the filter holder can 
be regulated and monitored during sampling. 
Heating systems other than the one shown 
In APTD-0581 may be used. 

5.1.7 Implngers-Four tmplngers con
nected as shown ln Figure 13A-1 wlth ground 
glass (or equivalent), vacuum tight fittings. 
The first, third, and fourth tmplngers are of 
the Greenburg-Smith design, modified by re
placing the tip with a 1 ~ cm ( y. In.) Inside 
diameter glass tube extending to 11,4 cm ( ~ 
In.) from the bottom of the :flask. The second 
lmplnger Is of the Greenburg-Smith design 
with the standard tip. 

5.1.8 Metering system-Vacuum gauge, 
leak-free pump, thermometers capable of 
measuring temperature to within 3°C 
(-5°F), dry gas meter with 2 percent ac
curacy at the required sampling rate, an,d 
related equipment, or equivalent, as required 
to maintain an tsoktnetic sampling rate and 
to determine sample volume. When the 
metering system Is used In conjunction with 
a pltot tube, the system shall enable checks 
of 1sok1netlc rates. 
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5.1.9 Barometer-Mercury, aneroid, or 
other barometers capable of measuring at
mospheric pressure to within 2.5 mm Hg (0.1 
in Hg). In many cases, the barometric read
ing may be obtained from a nearby weather 
bureau station, In which case the station 
value shall be requested and an adjustment 
for elevation dllferences shall be applied at a 
rate of minus 2.5 mm Hg (0.1 tn. Hg) per 30 
m (100 ft) elevation increase. 

6.2 Sample recovery. 
5.2.1 Probe liner and probe nozzle 

brushes-Nylon bristles wt th stalnles.s steel 
wire handles. The probe brush shall have 
extensions, at least as long as the probe, of 
stalnles.s steel, tetlon, or slmUarly Inert mate
rial. Both brushes shall be properly sized and 
shaped to brush out the probe liner and noz
zle. 

5.2.2 Glass wash bottles-Two. 
5.2.3 Sample storage contalners--Wlde 

mouth, hlgh density polyethylene bottles, 1 
liter. 

5.2.4 Plastic storage containers-Air tight 
containers of sufficient volume to store slllca 
gel. 

5.2.5 Graduated cyllnder-250 ml. 
5.2.6 Funnel and rubber policeman-To 

aid ln transfer of slllca gel to container; not 
necessary if silica gel ts weighed ln the field. 

5.3 Analysts. 
6.3.l Dlst1llatlon apparatus-Glass distil

lation apparatus assembled as shown In Fig
ure 13A-2 (Method 13A). 

5.3.2 Hot plate-Capable of heating to 
5oo•c. 

5.3.3 Electric muffle furnace-Capable of 
heating to 6oo•c. 

5.3.4 Crucibles-Nickel, 75 to 100 ml 
capacity. 

5.3.5 Beaker-1500 ml. 
5.3.6 Volumetric fiask-50 ml. 
5.3.7 Erlenmeyer flask or plastic bottle-

500 ml. 
5.3.8 Constant temperature bath-Ca

pable of maintaining a constant temperature 
of ±1.0'C In the range of room temperature. 

5.3.9 Trip balance-300 g capacity to 
measure to ±0.5 g. 

5.3.10 Fluoride Ion activity sensing elec
trode. 

5.3.11 Reference electrode-Single junc
tion; sleeve type. (A comblntlon-type elec
trode having the references electrode and 
the fiuorlde-lon sensing electrode built tnto 
one unlt may also be used.) 

5.3.12 Electrometer-A pH meter with 
millivolt scale capable of ±0.l mv resolu
tion, or a specific Ion meter made specifically 
for specific ton use. 

5.3.13 Magnetic stirrer and TFE fluoro-
carbon coated stripping bars. 

6. Reagents. 
6.1 Sampllng. 
6.1.1 Fllters-Whatman No. 1 filters, or 

equivalent, sized to fit filter holder. 
6.1.2 Slllca gel-Indicating type, 6-16 

mesh. I! previously used, dry at 175'C 
(350'F) for 2 hours. New silica gel may be 
used as received. 

6.1.3 Water-Distilled. 
6.1.4 Crushed Ice. 
6.1.5 Stopcock grease-Acetone Insoluble, 

heat stable slllcone grease. This Is not neces
sary If screw-on connectors with tefion 
sleeves, or similar, are used. 

6.2 Sample recovery. 
6.2.l Water-Dlstllled from same con

tainer as 6.1:3. 
6.3 Analysis. 
6.3.1 Calcium oxide (CaO)-Certtfied 

grade containing 0.005 percent fluoride or 
les.s. 

6.3.2 Phenolphthalein Indlcator-0.1 per
cent In 1: 1 ethanol water mixture. 

6.3.3 Sodium hydroxide (NaOH)-Pcl
lets, ACS reagent grade or equivalent. 



6.3.4 Sulfuric acid (H,,80,)----0oncen
trated, ACS reagent grade or equivalent. 

6.3.5 Fllters-Whatman No. 541, or equiv
alent. 

6.3.6 Water-Distilled, from same con
tainer as 6.1.3. 

6.3.7 Total Ionic Strength Adjustment 
Bulfer (TISAB)-Place aproxlmately 500 
ml of distilled water In a l•llter beaker. Add 
57 ml glacial acetic acid, 58 g sodium chlo
ride, and 4 g CDTA (Cyclohexylene dlnltrllo 
tetraacetlc acid). Stir to dissolve. Place the 
be~ker In a water bath to cool It. Slowly 
add 5 M NaOH to the solution, measuring 
the pH continuously with a callbrated pH/ 
reference electrode pair, until the pH Is 5.3. 
Cool to room temperature. Pour Into a 1-llter 
flask and <!!lute to volume with distilled 
water. Commercially prepared TISAB buft'er 
may be substituted for the above. 

6.3.8 Fluoride Standard Solutlon--0.1 M 
fluoride reference solution. Add 4.20 grams of 
reagent grade sodium fluoride (NaF) to a t
ilter volumetric flaSk and e.Jd enough dis
tilled water to dlsolve. Dllute to volume 
with distilled water. 

7. Procedure. 

NoTE: The fusion and distillation steps of 
this procedure will not be required, If It can 
be shown to the satisfaction of the Admin
istrator that the samples contain only water
soluble fluorides. 

7.1 Sampling. The sampling shall be con~ 
ducted by competent personnel experienced 
with this test procedure. 

7.1.1 Pretest preparation. All train com
ponents shall be maintained and calibrated 
according to the procedure described In 
APTD-0576, unless otherwise specified here
in. 

Weigh approximately 20~300 g of silica gel 
In air tight containers to the nearest 0.5 g. 
Record the total weight, both silica gel and 
container, on the container. More silica gel 
may be used but ca.re should be taken during 
sampling that It Is not entrained and carried 
out from the lmplnger. As an alternative, the 
silica gel may be weighed directly In the Im
pinger or lt..'1 sampling holder just prior to 
the train assembly. 

7.1.2 Preliminary determinations. Select 
the sampling site and the minimum number 
of sampling points according to Method 1 or 
as specified by the Administrator. Determine 
tho stack pressure, temperature, . and the 
range of velocity heads using Method 2 and 
moisture content using Approximation 
Method 4 or Its alternatives for the purpose 
ot making lsoklnetlc sampling rate calcula
tions. Estimates may be used. However, final 
results will be based on actual measure
ments made during the test. 

Select a nozzle size based on the range of 
velocity heads such that It Is not necessary 
to change the nozzle size In order to maintain 
lsoklnetlc sampling rates. During the run, do 
not change the nozzle size. Ensure that the 
differential pressure gauge Is capable of 
measuring the minimum velocity head value 
to within 10 percent, or as specified by the 
Administrator. 
. Select a suitable probe Uner and probe 

length such that all traverse points can be 
sampled. Consider sampling from opposite 
sides for large stacks to reduce the length of 
probes. 

Select a total sampling time greater than 
or equal to the minimum total sampling 
time specified In the test procedures for the 
specific Industry such that the sampling time 
per point Is not less than 2 min .. or select 
some greater time Interval as specified by 
the Administrator, and such that the sample 
volume that will be taken will exceed the re
quired minimum total gas sample volume 
specified In the test procedures for. the spe-

clfic-lndustry. The latter Is based on an ap- leak check as described below and start over. 
proximate average sampling rate. Note also When the leak check Is completed, first 
that the minimum total sample volume Is slowly remove the plug from the Inlet to the 
corrected to standard conditions. probe or filter holder and Immediately tum 

It Is recommended that a half-Integral or oft' the ·vacuum pump. This prevents the 
Integral number of minutes be sample at water In the lmplngers from being forced· 
each point In order to avoid timekeeping backward Into the filter holder (If placed 
errors. . before the lmplngers) and silica gel fr<!m 

In some circumstances, e.g. batch cycles, It being entrained backward .Into the third 
may be necessary to sample for shorter tlmP.s lmplnger. 
at the traverse points and to obtain smaller Leak checks shall be conducted as de
gas sample volumes. In these cases, the Ad- scribed whenever the train Is disengaged, e.g. 
mlnlstrator's approval must first be obtained. for slllca gel or filter changes during the test, 

7.1.3 Preparation of collection train. Dur- prior to each test run, and at the completion 
Ing preparation and assembly of the sampling of each test run. If leaks are found to be In 
train, keep all openings where contamination excess of the acceptable rate, the test w111 be 
can occur covered until just prior to assembly considered Invalid. To reduce lost time due to 
or until sampling ls about to begin. leakage occurrences, It Is recommended that 

Place 100 ml of water In each of the first leak checks be conducted between -port 
two lmplngers, leave the third lmplnger changes. 
empty, and.place approximately 2Q0-300 g or 7.1.5 Particulate train operation-During 
more, If necessary, of prewelghed silica gel In the sampling run, an lsoklnetlc sampling 
the fourth lmplnger. Record the weight of rate within 10%, or as specified by th.e Ad
the slllca gel and container on the data sheet. mlnlstrator, of true lsoklnetlc shall be maln
Place the empty container In a clean place talned. 
for later use In the sample recovery. For each run, record the data required on 

Place a filter In the filter holder. Be sure the example data sheet shown In Figure 
that the filter ls properly centered and the 13A-3 (Method 13A). Be sure to record the 
gasket properly placed so as to not allow the Initial dry gas meter reading. Record the 
sample gas stream to circumvent the filter. dry gas meter readings at the beginning and 
Check filter for tears after assembly ls com- end of each sampling time Increment, when 
pleted. changes In flow rates are made, and when 

When glass liners are used, Install selected sampling Is halted. Take other data point 
nozzle using a Vlton A O-r1ng; the V1ton A readings at least once at each sample point 
0-rlng Is Installed as a seal where the nozzle during each time Increment and additional 
ls connected to a glass liner. See APTD-0576 readings when significant changes (20% 
for details. When metal liners are used, In- variation In velocity head readings) neces
stall the nozzle as above or by a leak free sltate additional adjustments In flow rate. Be 
direct mechanical connection. Mark the probe sure to level and zero the manometer. 
with heat resistant tape or by some other Clean the portholes prior to the test run 
method to denote the proper distance Into to minimize chance of sampling deposited 
the stack or duct for each sampling point. material. To begin sampling, remove the 

Unless otherwise speclfled by the Admln- nozzle cap, verify (If applicable) that the 
Istre.tor, attach a temperature probe to the probe heater Is working and filter heater ls 
metal sheath of the sampling probe so that up to temperature, and that the pltot tub'! 
the sensor extends beyond the probe tip and and probe are properly positioned. Position 
does not touch any metal. Its position should the nozzle at the first traverse point with 
be about 1.9 to 2.54 cm (0.75 to 1 In.) from the tip pointing directly Into the gas stream. 
the pltot tube and probe nozzle to avoid In- Immediately start the pump and adjust the 
terference with the gas flow. flow to lsoklnetlc conditions. Nomographs are 

Assemble the train as shown In Figure II bl f 
13A-l (Method 13A) with the filter between ava a e or sampling trains using type S 
the third and fourth lmplngers. Alterna- pltot tubes with 0.85±0.02 coefficients (C•), 
tlvely, the filter may be placed between the and when sampling In air or a stack gas with 
probe the first lmplnger If a 20 mesh stain- equivalent density (molecular weight, M0 , 

equal to 29::!:4), which aid In the rapid ad
less steel screen Is used for the filter sup- justment o! the lsoklnetlc sampling rate 
port. A filter heating system may be used to without excessive computations. APTD-0576 
prevent moisture condensation, but the tern- details the procedure !or using these nomo
per!j.ture around the filter holder shall not graphs. If c, and Mo are outside the above 
exceed I200±14°C (248±25°F) · r (Note: Whal- stated ranges, do not use the nomograph un-
man No. 1 filter decomposes at 150"C (300° 1 · 
F) ) . J Record filter location on the data ess appropriate steps are taken to compen-
sheet. SO sate for the deviations. 

1 When the stack ls under significant neg-
P ace crushed lee around the lmplngers. atlve pressure (height of lmplnger stem), 
7.1.4 Leak check procedure-After the take care to ,close the coarse adjust valve 

sampling train has been assembled, turn on before Inserting the probe Into the stack to 
and set (If applicable) the probe and filter avoid water backing Into the filter holder. If 
heating system(s) to reach a temperature necessary, the pump may be turned on with 
suftlclent to avoid condensation In the probe. the coarse adjust valve closed. 
.i\Jlow time f_9r the temperature to stabilize. When the probe Is In position, block ol! 
Leak check the train at the sampling site by the openings around the probe and porthole 
plugging the nozzle and pulling a 380 mm to prevent unrepresentative dilution of the 
Hg (15 In. Hg) vacuum. A leakage rate In ex- gas stream . 
cess of 4% of the average sampling rate of Traverse the stack cross section as re-. 
0.0057 m•/mln. (0.02 cfm), whichever Is less, quired by Method 1 or as specified by' the Ad
ls unacceptable. mlnlstrator, being careful not to bump the 

The following leak check Instruction for probe nozzle Into the stack walls when 
the sampling train described In APTD-01176 sampling near the walls or when removing 
and APTD-0581 may be helpful. Start the or Inserting the probe through the port
pump with by-pass valve fully open and holes .to minimize chance of extracting de
coarse adjust valve completely closed. Par- posited material. 
tlally open the coarse adjust valve and slow- During ,the test run, make periodic adjust
ly close the by-pass valve until 380 mm Hg ments ,to keep the prob!" and (lf applicable). 
(15 In. Hg) vacuum Is reached. Do not re- lllter temperatures at their proper values. 
verse direction of by-pass valve. This will Add more Ice and, l! necessary, salt to the 
cause water to back up Into the filter holder. lee bath, to maintain a temperature of less 
If 380 mm Hg (111 ln. Hg) Is exceeded, either than 2o•c (68°P) at the lmplnger/slllca gel 
leak check at this higher vacuum or end the. outlet, tO avoid exce\!Slve moisture losses. 
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Also, periodically check the level and zero 
ot the manometer. 

If the pressure drop across the filter be
comes high enough to make lsoklnetlc sam
pling difficult to maintain, the filter may be 
replaced In the midst or a sample run. It ls 
recommended that another complete filter as
sembly be used rather than attempting to 
change the filter ltselt. After the new filter 
or filter assembly Is Installed, conduct a. 
leak check. The final emission results shall 
be based on the summation of all filter 
catches. 

A single train shall be used tor the entire 
sample run, except tor filter and silica gel 
changes. However, It approved by the Admin
istrator, two or more trains may be used for 
a. single test run when there are two or more 
ducts or sampling ports. The final emission 
results shall be based on the total of all 
sampling train catches. 

At the end of the sample run, turn off the 
pump, remove the probe and nozzle from 
the stack, and record the final dry gas meter 
reading. Perform a leak check.1 Calculate 
percent lsoklnetlc (see calculation section) to 
determine whether another test run should 
be made. I! there Is difficulty In maintaining 
1soklnet1c rates due to source conditions, con
sult with the Administrator for possible 
variance on the lsoklnetlc rates. 

7.2 Sample recovery. Proper cleanup pro
cedure begins as soon as the probe Is re
moved from the stack a.t the end or the 
sampling period. 

When the probe can be safely handled, 
wipe off all external particulate matter near 
the tip or the probe nozzle and place a cap 
over It to keep trom losing part or the sam
ple. Do not cap off the probe tip tightly 
while the sampling train Is cooling down, 
as this would create a. vacuum In the filter 
holder, thus drawing water !rem the lm
plngers Into the filter. 

Before moving the sample train to the 
cleanup site, remove the probe from the 
sample train, wipe off the silicone grease, 
and cap the open outlet of the probe. Be 
careful. not to lose any condensate, It pres
ent. Wipe off the silicone grease from the 
filter Inlet where the probe was fastened 
and cap It. Remove the umbilical cord from 
the last lmplnger and cap the lmplnger. After 
wiping off the s111cone grease, cap off the 
filter holder outlet and lmplnger Inlet. 
Ground glass stoppers, plastic caps, or serum 
caps may be used to close these openings. 

Transfer the probe and ftlter-lmplnger as
sembly to the cleanup area. This area. should 
be clean and protected from the wind so that 
the chances ot contaminating or losing the 
sample will be minimized. 

Inspect the train prior to and during dis
assembly and note any abnormal conditions. 
Using a graduated cylinder, measure and re
cord the volume o! the water In the first 
three lmplngers, to the nearest ml; any con
densate In the probe should be Included In 
this determination. Treat the samples as 
follows: 

7.2.1 Container No. 1. Transfer the Im· 
pinger water from the graduated cylinder 
to this container. Add the filter to this 
container. Wash all sample exposed sur• 
races, Including the probe tip, probe, first 
three lmplngers, lmplnger connectors, filter 
holder, and graduated cylinder thoroughly 
with distilled water. Wash each component 
three separate times wl th water and clean 
the probe and nozzle with brushes. A max
imum wash of 500 ml Is used, and the wash· 
lngs are added to the sample conta.lner 
which must be made of polyethylene. 

7.2.2 Container No. 2. Transfer the sWca 
gel trom the fourth lmp!nger to this con• 
talner and seal. 

1 With a.ccepta.blllty of the test run to be 
based on the same criterion as In 7.1.4. 

7.3 Analysis. Treat the contents of ea.ch 
sample container as described below. 

7.3.1 Conte.Iner No. 1. 
7.3.1.1 Filter this container's contents, In· 

eluding the Wba.tman No 1 filter, through 
Wha.tman No. 541 filter paper, or equivalent 
Into a 1500 ml beaker. NoTE: If filtrate vol· 
ume exceeds 900 ml make filtrate basic with 
NaQH to phenolphthalein and evaporate to 
less than 900 ml. 

7.3.1.2 Place the Whatman No. 541 filter 
containing the Insoluble matter (includlng 
the Whatman No. 1 filter) In a nickel cru
cible, add a few ml of water and macerate 
the filter with a glass rod. 

Add 100 mg Ca.O to the crucible and mtx 
the contents thoroughly to form a slurry. Add 
a couple of drops of phenolphthalein indi
cator. The Indicator will turn red In a basic 
medium. The slurry should remain basic 
during the evaporation of the water or 
fluoride Ion will be lost. If the Indicator 
turns colorless during ihe evaporation, an 
acidic condition ls Indicated. It this happens 
add Cao until the color turns red again. 

Place the cruc\.ble 1n a hood under 1n· 
frared lamps or on a hot plate at low heat. 
Evaporate the water completely. 

After evaporation of the water, place the 
crucible on a hot plate under a ·hood and 
slowly Increase the temperature untn the 
paper chars. It may take several hours tor 
complete charring of the filter to occur. 

Place the crucible In a cold muftle furnace 
and gradu~ly (to prevent smoking) Increase 
the temperature to 600°0, and malnta.ln untll 
the contents are reduced to an ash. Remove 
the crucible from the furnace and allow it to 
cool. 

7.3.1.3 Add approximately 4 g ot crushed 
NaoH to the crucible and mix. Return the 
crucible to the muftis furnace, and fuse the 
sample for 10 minutes at 600°0. 

Remove the sample from the furnt!.CB and 
cool to ambient temperature. Using several 
rlnslngs of warm dlstUled wa.ter transfer 
the contents of the crucible to the beaker 
containing the filtrate from container No. 
1 (7.3.1). To assure complete sample re
moval, rinse finally with two 20 ml porttons 
of 25 percent (v/v) sulfuric acid and care
fully add to the beaker. Mix well and trans
fer to a one-liter volumetric flask. Dilute 
to volume with distilled water and mix 
thoroughly. Allow any undissolved solids to 
settle. 

7.3.2 Container No. 2. Weigh the spent 
silica gel and report to the nearest 0.5 g. 

7.3.3 Adjustment of acid/water ratio in 
distillation fiask-(Utlllze a protective shield 
when carrying out this procedure). Place 400 
ml of distilled water In the distilling flask 
and add 200 ml of concentrated H,SO,. Cau
tion: Observe standard precautions when 
mixing the H,SO, by slowly adding the acid 
to the flask with constant swirling. Add some 
soft glass beads and several small pieces of 
broken glass tubing and assemble the ap
paratus as shown In Figure 13A-2. Heat the 
flask untll It reaches a temperature of 175°C 
to adjust the acid/water ratio for subsequent 
distillations. Discard the distillate. 

7.3.4 Distillation-Cool the contents of 
the distillation flask to below 80°C. Pipette 
an aliquot of sample containing less 
than 0.6 mg F directly Into the distilling 
flask and add distilled water to make a total 
volume of 220 ml added to the distilling 
fl.ask. [For an estimate of what size aliquot 
does not exceed 0.6 mg F, select an aliquot 
of the solution and treat as described In 
Section 7.3.5. This will give an approxima
tion of the fluoride content, but only an ap
proximation since Interfering Ions have not 
been removed by the distillation step. J SO 

Place a 250 ml volumetric flask at the con· 
denser exit. Now begin distillation and 
gradually Increase the heat and collect all the 
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dlstlllate up to 175'0. Caution: Heating the 
solution above 175°0 wlll i:lilUS0 oulfurtc acid 
to distill over. 

The. acid In the distilling flask can be 
used until there Is carryover of Interferences 
or poor fluoride recovery. An occasional 
check of fluoride recovery with standard 
solutions ls advised. The acid should 
be changed whenever there Is less than 90 
percent recovery or blank values are higher 
than 0.1 µg/ml. 

7.3.5 Determination of concentration
Bring the distillate In the 250 ml volumetric 
flask to the mark with dlstllled water and 
mix thoroughly. Pipette a 25 ml aliquot from 
the distillate. Add an equal volume of TISAB 
and mix. The sample should be at the 
same temperature as the calibration stand
ards when measurements are ma.de. It 
ambient lab temperature fluctuates more 
than ±2°C from the temperature at which 
the calibration standards were measured, 
condition samples and standards In a con, 
stant temperature bath measurement. Stir 
the sample with a magnetic stirrer during 
measurement to minimize electrode response 
tlme. If the stlrrer generates enough heat to 
change solution temperature, place a piece 
of Insulating material such as cork 
between the stirrer and the beaker. Dilute 
samples (below 10-• M ftuorlde Ion content) 
should be held In polyethylene or poly
propylene beakers during measurement. 

Insert the fluoride and reference electrodes 
Into the solution. When a steady millivolt 
reading ls obtained, record lt. This may take 
several minutes. Determine concentration 
from the calibration curve. Between elec
trode measurements, soak the fluoride sens- · 
Ing electrode In distilled water for 30 seconda 
and then remove and blot dry. 

8. Caltbratton. 
Maintain a laboratory log of all 

calibrations. 
8.1 Sampling Train. 
8.1.1 Probe nozzle-Using a micrometer, 

measure the Inside die.meter of the nozzle 
to the nearest 0.025 mm (0.001 In.). Make 
3 separate measurements using dlfi'erent 
diameters each time and obtain the average 
of the measurements. The difference between 
the high and low numbers shall not exceed 
0.1 mm (0.004 In.). 

When nozzles become nicked, dented, or 
corroded, they shall be reshaped, sharpened, 
and recalibrated before use. 

Each nozzle shall be permanently and 
uniquely Identified. 

8.1.2 Pltot tube-The pltot tube shall be 
calibrated according to the procedure out
lined In Method 2. 

8.1.3 Dry gas meter and orifice meter. 
Both meters shall be calibrated according to 
the procedure outlined In APTD-0576. When 
diaphragm pumps with by-pass valves are 
used, check for proper metering system 
design by calibrating the dry gas meter at an 
additional flow rate of 0.0057 m•/mln. (0.2 
cfm) with the by-pass valve fully opened 
and then with lt fully closed. If there Is 
more than ±2 percent dl!Ierence tn now 
rates when compared to the fully closed posi
tion of the by-pass valve, the system ls not 
designed properly and must be corrected. 

8.1.4 Probe heater calibration-The probe 
heating system shall be calibrated according 
to the procedure contained In API'D-0576. 
Probes constructed according to APTD-0581 
need not be calibrated 11 the calibration 
curves In API'D-0576 are used. 

8.1.5 · Temperature gauges-Calibrate dial 
and liquid filled bulb thermometers against 
mercury-In-glass thermometers. Thermo
couples need not be calibrated. For other 
devices, check with the Administrator. 

8.2 Analytical Apparatus. 
8.2.1 Fluoride Electrode-Prepare fluoride 

standardizing solutions by serial dilution of 



the 0.1 M fiuorlde standard solution. Pipette 
10 ml of 0.1 M NaF Into a. 100 ml volumetric 
flask and make up to the mark with distilled 
water for a 10-• M standard solution. Use 10 
ml of 10-2 M solution to make a io ... M solu
tion In the same manner. Repeat tor 10 ... and 
104 M solutions. 

Pipette 50 ml of each standard Into a sep
arate beaker. Add 50 ml ot TISAB to each 
beaker. Place the electrode In the most dilute 
standard solution. When a steady millivolt 
reading ls obtained, plot the value on the 
linear axls o! semi-log graph paper versus 
concentration on the log axis. Plot the 
nominal value !or concentration or the 
standard on the log axis, e.g., when 50 ml o! 
lo-• M standard Is dlluted with 50 ml TISAB, 
the concentration Is still designated "l0-2 M". 

Between measurements soak the fluoride 
sensing electrode In dlstllled water !or 30 
seconds, and then remove and blot dry. 
Analyze the standards going !rom dllute to 
concentrated standards. A stralght-llne cali
bration curve wlll be obtained, with nominal 
concentrations o! 10-•, 10-•, 10"", 10-1, 10-1 
fiuorlde molarity on the log axis plotted 
versus electrode potential (In millivolts) on 
the linear scale. 

Calibrate the fiuorlde electrode dally, and 
check It hourly. Prepare !resh fluoride stand
ardizing solutions dally of 10-• M or less. 
f?tore fluoride standardizing solutions In 
polyethylene or polypropylene containers. 
(Note: Certain specific Ion meters have been 
designed specifically !or fluoride electrode 
use and give a direct readout o! fiuorlde Ion 
concentration. These meters may be used In 
lieu of calibration curves for fiuorlde meas
urement& over narrow concentration ranges. 
Calibrate the meter according to manufac
turer's Instructions.) 

c. Calculations. 
, Carry out calculations, retaining at least 

one extra decimal figure beyond that o! the 
acquired data. Round oir figures a!ter final 
calculation. 

9.1 Nomenclature. , 
A.:::Cross sectional area or nozzle, m• (RI). 
A1:::Allquot o! total sample added to atW, 

ml. ' 
B•o=Water vapor In the gas stream, propor• 

tlon by volume. 
c.:::Concentratlon of fluoride In stack gu, 

mg/m•, corrected to standard conditions 
ot 20• C, 760 mm Hg (68" P, 29.92 In. Hg) 
on dry basis. 

Y1:::Total weight o! fluoride In sample, mg. 
l=Percent of 1sok1netlc sampling. 
M:::Concentratlon of fiuorlde !rom calibra-

tion curve, molarity. 
m.:::Total amount o! particulate matter 

collected, mg. 
M.:::Molecular weight or water, 18 g/g-mole 

(18 lb/lb-mole). 
m.:::Mass o! residue o! acetone after evap-

oration, mg. · 
Pbar:::Barometrlc pressure at the sampling 

stte, mm Hg (In. Hg). 
Po:::Absolute stack gas pressure, mm Hg (lD. 

Hg). 
P•••=Standard absolute pressure, 760 mm 

Hg (29.92 In. Hg). 
.R:::Ideal gas constant, 0.06236 mm Hg-m•/ 

•s:-g-mole (21.83 In. Hg-!tl/"R•lb·mole). 
7'.:::Absolute average dry gas meter tam· 

perature (see fig. 13A-3), •s: ( 0 R). . 
7'1:::Absolute average stack gas temperature 
(- fig. 13A-3), °K ( "R). 

7'ot•=Standard absolute temperature, 293° 
K (528° R). . 

Vo:::Volume of acetone blank, ml. 
Voe=Volume of acetone-used ln wash, ml. 
V•=Volume or· distillate collected, ml. 
V1o=Total volume ot Uquld collected lD Im· 

plngera and lllllca gel, ml. Volume ot water 
lD ~ gel equala 111Uca gel wetght lD· 

crease In grams times l ml/gram. Volume 
of liquid collected In lmplnger equals final 
volume minus Initial volume. 

v.:::Volume of gas sample as measured by 
dry gas meter, dcm (de!). 

v.1u41:::Volume or gas sample measured by 
the dry gas meter corrected to standard 
conditions, dscm (dsc!). 

v .. o•d>=Volume of water vapor In the gaa 
sample corrected to standard conditions, 
scm (scf). 

V1=Total volume of sample, ml. 
v.=Stack gas velocity, calculated by Method 

2, Equation 2-7 using data obtained from 
Method 5, m/sec (ft/sec). 

Wo=Welght o! residue In acetone wasb, mg. 
AH=Average pressure dllferentlal across the 

orifice (see fig. 13A-3), meter, mm HaO 
(In. H:O). 

p.=Denslty ot acetone, mg/ml (see label on 
bottle). 

p.=Denslty ot water, l g/ml (0.00220 lb/ 
ml). 

a=Total sampling time, min. 
13.6:::Speclfic gravity of mercury. 
60 =Sec/min. 
lOO=Converslon to percent. 

9.2 Average dry gas meter temperature 
and average orifice pressure drop. See data 
sheet (Figure 13A-3 of Method 13A) . 

9.3 Dry· gas volume. Use Section 9.3 of 
Method 13A. 

9.4 Volume of Water Vapor. Use Section 
9.4 of Method 13A. 

9.5 Moisture Content. Use Section 9.5 of 
Method 13A. 

9.6 Concentration 
9.6.1 Calculate the amouni; of fiuoride In 

the sample according to equation 13B-l. 
V1 

F1=K- (V•) (M) 
A1 

where: 
K=19 mg/ml. 
9.6.2 Concentration of fiuorlde In stack 

gas. Use Section 9.6.2 of Method 13A. 
9.7 Isoklnetlc variation. Use Section 9.7 

of Method 13A. 
9.8 Acceptable results. Use Section 9.8 of 

Method 13A. 
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METHOP H-PETERMINATION OF n.voamz 
EMISSIONS FROM POTROOM aoor MOHn0118 
or PRIMARY AL'OMINVM PLANTS 27 

1. Principle and applfcabflfty. 
1.1 Principle . . Gaseous and particulate 

fluoride roof monitor emissions are drawn 
lnto a permanent sampling manifold through 
several large nozzles. The sample Is trans
ported from the sampling manifold to ground 
level through a duct. The gas ln the duct ls 
sampled using Method 13A or 13B-DETER
MINATION OF TOTAL FLUORIDE EMIS
SIONS FROM STATIONARY SOURCES. Ef
fluent velocity and volumetric flow rate are 
determined with anemometers permanently 
located In the roof monitor. · 

1.2 Applfcabflfty. This method ls applica
ble for the determination of fluoride emls
Slons from stationary sources only when 
speclfted by the test procedures !or deter
mining compliance with new source perform
ance standards. 

2. Apparatus. 
2.1.l Anemometers. Vane·· or propeller 

anemometers with a velocity measuring 
threshold as low as 15 meters/minute and a 
range up to at least 600 meters/tnlnute. Each 
anemometer shall generate an electrical sig
nal which can be calibrated to the velocity 
measured by the anemometer. Anemometers. 
shall be able to withstand dusty and corro
sive atmospheres. 

One anemometer shall be Installed !or 
every 85 meters of roof monitor length. If 
the roof monitor length divided by 85 meters 
ls not a whole number, round the fraction 
to the nearest whole m ... -:1ber to determine 
the number of anemometers needed. Use one 
anemometer for any rciof monitor less than 
85 meters long. Permanently mount the 
anemometers at the center of each equal 
length along the roof monitor. One anemom
eter shall be Installed In the same section 
of the roof monitor that contalll8 the sam
pling manifold (see section 2.2.l). Make a 
\'eloctty traverse of the width of the root 
monitor where an anemometer Is to be placed. 
Thlq traverse may be made with any suit
able low velocity measuring device, and shall 
be made dmlng no1mal process operating 
conditions. Install the anemometer 11t a point 
of avnage velocity along this traverse. 

2.1.2 Recorders. Recorders equipped with 
signal transd•.1cers for converting the electri
cal signal from each anemometer to a con
tinuous recording or air flow velocity, Or to 
an Integrated· me~nre of volumetric flow. 
For the purpose of recording velocity, "con
tinuous" she.II mean one readout per 15-
mlnut.e or shorter time Interval. A constant 
amount of time shall elapse between read
ings. Volumetric flow rate may be determined 
by an electrical count of anemometer revo
lutions. The recorders or counters shall per
mit Identification of the velocities or 11ow 
rate measured by each individual anemom
eter. 
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Figure 14-2. Sampling Manifold and Nozzlet. 

2.2 Roof monitor air sampling system. 
2.2.1 Sampling ductwork . . The manifold 

system and connecting duct shall be per
manently Installed to draw an air sample 
from the roof monitor to ground Jevel. A 
typical Installation of duct for drawing a 
sample from a roof monitor to ground level 
Is shown In Figure 14-1. A plan of a mani
fold system that Is located In a roof monitor 
Is shown In Figure 14-2. These drawings rep
resent a typical Installation for a generalized 
roof monitor. The dimensions on these fig
ures may be altered slightly to make the 
manifold system fit Into a particular roof 
monitor, but the general configuration shall 
be followed. There shall be eight nozzles, each 
having a diameter of 0.40 to 0.50 meters. The 
length of the manifold system from the first 
nozzle to the eighth shall be 35 meters or 
eight percent of the length of the roof moni
tor, whichever Is greater. The duct leading 
from the roof monitor manifold shall be 
round with a diameter of 0.30 to 0.40 meters. 
As shown In Figure 14-2, each of the sample 
legs of the manifold shall have a device, such 
as a blast gate or valve, to enable adjustment 
of flow Into each sample nozzle. 
. Locate the man1r01a a1ong the length of 
the roof monitor so that It lies near the 
midsection of the roof monitor. If the design 
of a partlcul~ roof monitor makes this lm
pol;lSlble, the .manifold may be located else
where along the roof monitor, b)Jt avoid 
locating the manifold near the ends. of the 
roof ""monitor or in a section where .the 
aluminum reduction pot arrangement Is not 
typical of the rest of the i)otroom. Center the 
sample nozzles In the throat ·of the roof 
monitor. (See Figure 14-1.) Construct all 
sample-exposed surfaces within the nozzles, 
manifold and sample.. duct of 316 sta~nless 
steel. Alutnlnum may be used If 'II. new duct
work system Is conditioned with ftuorlde
laden roof monitor air for a .period of six 
weeks prior to Initial testing. Other materials 
of ·construction may be used If it ls demon
strated through comparatlv_e testing that 
there Is no lolilB of fluorides in the system. All 
oonnectlons 1n the ductwork shall 'be leak 
free. · 

Locate two sample ports in a vertical sec
tion of the duct between the roof monitor 
and exhaust fan. The sample ports shall be at 
least 10 duct diameters downstream and 
two diameters upstream from anY. flow dis
turbance such as a bend or contraction. The 
two sample ports shall be sltuated.90° ap~rt. 
One of the sample ports shall be situated so 
that the duct can be traversed ln the plane 
of the nearest upstream duct bend. . 

2.2.2 Exhaust fan. An Industrial fan or 
blower to be attached to the sample duct 
at gTOund level. (See Figure 14-1.) This ex
haust fan shall have a maximum capacity 
such that a large enough volume of a.tr can 
be pulled through the ductwork to main
tain an isoktnetlc ·sampling_ rate in all the 
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sample nozzles for an flow rates normauy en~ 
countered in the roof monitor. 

The exhaust fan volumetric fiow rate shall 
be adjustable so that the roof monitor air 
can be drawn lsoklnetlcally Into the sample 
nozzles. This control of_ flow may be achieved 
by a damper on the Inlet to the exhauster or 
by any other workable method. 

2.3 Temperature '1'.leasurement apparatus. 
2.3.1 Thermocouple. Installed in the roof 

monitor near the sample duct. 
2.3.2 Signal transduceT. Transducer to 

change the thermocouple voltage output to 
a temperature readout. · ·. 

2.3.3 TheTmocouple wire. To reach from 
roof monitor to . signal transducer and 
recorder. 

2.3.4 Sampling tTain. Use the train de
scribed In Methods 13A and 13B-Detertnl
natlon of total fluoride emissions from sta• 
tlonary sources. -

3. Reagents. . . 
. 3.1 Sampling and analysis. Use reagents 
descr!b...."'d In Method 13A or 13B-Determl
natlon of total fluoride emissions from sta
tionary sources. · 

4. Calibration. 
4.1 PropelleT anemometer. Calibrate. the 

anemometers so that their electrical signal 
output corresponds to the velocity or volu
metric flow they are measuring. Calibrate 
according to manufacturer's Instructions. ·. 

4.2 Mam/old intake nozzles. Adjust the ex
haust fan to draw 8 volumetric flow rate 
(refer to Equation 14-1) such that the en_. 
trance velocity Into each manifold nozzle 
approximates the average efiiuent. velocity In 
the l'OOf -monitor. Measure the velocity of tli"ei 
air entel'lng each nozzle by Inserting an S 
type pitot·tube Into a 2.5 cm or Jess diameter 
hole (see Figure 14-2) located in the mani
fold between each blast gate (or valve) and 
nozzle. The pltot tube tip shall be extended 
Into the center of the manifold. Take care 
to Insure that there Is no leakage around the 
pltot probe which could atrect the Indicated 
velocity In the manifold leg . .If the velocity. 
of ak being drawn Into each nozzle ls not' 
the same, opea or close each blast gate (or 
valve) until the velocity In each nozzle.1s the 
s:.me. Fasten each blast gate (or valve) so 
that It wm remain In this position· and close 
the pltot port holes. This calibration shall be 
performed when the manifold system ls in
stalled. (Note: It 1S recommended that thls 
callbratl6n be repeated at least once a year.) 

5. Procedure. • 
5.1 Roof monitor velocity determination. 

· 5.1.1 VelOcity value for· setting isokinetfc 
flow. During the 24 hours preceding a test . 
run, determine the velocity Indicated by the 
propeller anemometer In the section of roof 
monl_tor containing the sampling manifold. 
Velocity readings shall be taken every 15 
mlnutes or at shorter equal time Intervals. 
Calculate the average velocity for the 24-hour 
period. 

5.1.2 Velocity determination during a test 
run. During the actual test run, record the 
velocity or volume readings of each propeller 
anemometer In the roof monitor. Velocity 
readings shall be taken for each anemometer 
every .15 minutes or at shorter equal time 
Intervals (or continuously). .' 

5.2 . Temperature recording. Record the 
temperature of the roof monitor every two 
hours during the test run. 

5.3. Sampling. 
5.3.1 Preliminary air flow in duct. During. 

the 24 hours precedlng"the test,turn on the 
exhaust !an and draw roof monitor air : 
through the mimlfeld-duct-to condition the 
ductwork .. Adjust the fan to draw a volu
metric flow through the duct such that the 
vel9clty of gas entering the manifold nOzzies 
approXlmates the average velotlty of the air 
leavlnirthe roof monitor. 

5.3.~ .ls.okine~fc "samp~ Tate cz4justment. 
Adjust the ~an so that the volum_etrlc flow 

. ,· 



rate In the duct ls ·such that air enters Into 
the manifold sample nozzles at a velocity 
equal to the· 24-hour average velocity deter
mined under 5.1.1. Equation 14-1 glves the 
correct stream velocity which Is needed In the 
duct at the sample ports In order !or sample 
gas to be drawn lsoklnetlcally Into the manl~ 
!old nozzles. Perform a pltot traverse of the 
duct at the sample ports to determine If the 
correct average velocity In the duct has been 
achieved. Perform the pltot determination 
according to Method 2. Make thlS determtna· 
tlon before the start of a test run. The f~ 
setting need not be_ changed during the run. 

8 (Dn)• 1 minute 
V.i= (D•)• (Vm) 60sec 

where: 
V.s=deslred velocity ln duct at sample 

ports, meter/sec. 
Dn=dlameter of a roof monitor manifold 

nozzle, meters. 
D.s=dlameter of duct at saniple port, 

meters. 
v m=a.verage velocity of the atr stream ln 

the root monitor, meters/minute, as 
determined-under section 5.t.1. 

. 5.2.3 Sample train operation. Sample the 
duct uslng the standarfi fluoride train and 
methods described In Methods 13A and 13B
Determlnatlon of total fluoride emissions 
from stationary. sources. Select sample trav
erse points according to Method 1. If a se
lected sampling point Is Jess than one lnch 
from the stack wall, adjust the location of 
that point to one Inch away from the wall. 

5.3.4 Each test run shall last eigh_t hours 
or more. If a question exists concerning the 
representativeness of an eight-hour test, a 
longer test period up to 24 hours may be se
lected. Conduct each run during a period 
when all normal operations are performed 
underneath the sampling manifold, l.e. tap
ping, anode changes, maintenance, and other 
normal duties; All pots In the potroom shall 
be operated ln a normal manner during the 
test period. 

5.3.5 Sample recovery. Same as Method 
13A or 13B-Determlnatlon of total fluoride 
emlSsloiis from stationary sources. 

5.4 ·Analysts. Same as Method 13A or·13~ 
Determlnatlon of total fluoride emissions 
from stationary sources .. 

6. Calculations. 
6.1 Isokin.etic sampling test. Calculate the. 

mean velocity measured during. each sam
pling run by the anemometer ln the section 
of the roof monitor containing the sampling 
manifold. If the mean velocity recorded dur
ing a particular test run does not fall within 
±20 percent of the mean velocity established 
according to 5.3.2, repeat the run. 

6.2 Average velocity of roof monitor ga8es. 
Calculate the average roof monitor velocity 
uslng all the velocl ty or volumetric flow read
ings from section 5.1.2. 

6.3 Roof monitor temperature. Calculate 
the mean value of the temperatures recorded 
ln section 5.2. 

6.4 Coooentratton of fluorides in roof moni
tor air in mg F/m'. This Is glven by Equation 
13A-5 ln Method 13A-De.termlnatlon of 
total fluoride emlsslons from stationary 
sources. 

6.5 · Average vol umetrlc flow from roof Is 
glven by Equation 14-2. . 

Vmt (A) (M•) Pm (294'K) 
~Qm- (Tm+ 273') (76ommHg) 

where: 
Qm=average volumetric ti.ow from root 
. · monitor at standard conditions on 

a dry basis, m'/mln. 
_ A=roof monitor open area, m•. 
Vm• =average velocity of alr In the root 

monitor, meters/minute from sec-
tion 6:2. . . . 

P .. =atmospherlc pressure, mm Hg. 
· T .. =r90f monitor temperature, •c, from 
· section 6 .3. 

M•=mole fraction of dry gas, which ls 
100-100 (B.,.) 

given by M=-. - 100--_ 

B .. o=ls the proportion by volume of water 
· vapor ln the . gas stream, from 

:Equation 13A-3, Method 13A-De
termlnatlon of total fluoride emis
sions from stationary sources. 

III-Appendix A-56 



METHOD 15. DETERMINATION OF HYDROGEN 
SULFIDE. CARBONYL SULFIDE. AND CARBON 
DISULFIDE EMISSIONS. FROM STATIONARY 
SouRcES86 

INTRODUCTION 

The method described below uses the 
principle of gas chromatographic separation 
and flame photometric detection <FPD>. 
Since there are many systems or sets of op
erating conditions that represent usable 
methods of determining sulfur emissions, all 
systems which employ this principle, but 
differ only in details of equipment and oper
athm. may be used as alternative methods, 
provided that the criteria set below are met. 

1. Principle and applicabilit11 

1.1 Principle. A gas sample Is extracted 
from the emission source and diluted with 
clean dry air. An aliquot of the diluted 
sample Is then analyzed for hydrogen sul
fide <H.S>. carbonyl sulfide <COS>. and 
carbon disulfide <CS,; by gas chromatogra
phic <GC> separation and name photomet
ric detection <FPD>. 

1.2 Applicability. This method is applica
ble for determination of the above sulfur 
compounds from tall gas control units of 
sulfur recovery plants. 

2. Range and senaittvit11 

2.1 Range. Coupled with a gas chromto
graphic system utll1zlng a 1-mllllllter sample 
size, the maximum limit of the FPD for 
each sulfur compound Is approximately 10 
ppm. It may be necessary to dilute gas sam
ples from sulfur recovery plants hundred· 
fold <99:1 > resulting in an upper limit of 
about 1000 ppm for each compound. 

2.2 The minimum detectable concentra
tion of the FPD Is also dependent on sample 
size and would be about 0.5 ppm for a 1 ml 
sample. 

3. Interference& 

3.1 Moisture Condensation. Moisture con
densation in the sample delivery system, the 
analytical column. or the FPD burner block 
can cause losses or Interferences. This po
tential Is eliminated by heating the sample 
line, and by conditioning the sample with 
dry dilution air to lower its dew point below 
the operating temperature of the OC/FPD 
analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. 
CO and co, have substantial desensltizlnl 
effects on the name photometric detector 

. even after 9:1 dilution. <Acceptable systems 
must demonstrate that they have elimlnat· 
ed this interference by some procedure such 
ir.s eluding CO and CO, before any of the 
sulfur compounds to be measured.) Compli· 
ance with this requirement can be demon
strated by submitting chromatograms of 
calibration gases with and without CO, In 
the diluent gas. The CO, level should be ap
proximately 10 percent for the case with 
CO, present. The two chromatographs 
should sho111· agreement within the precision 
limits ot section 4.1. 

3.3 Elemental Sulfur. The condensation of 
sulfur vapor in the sampling line can lead to 
eventual coating and even blockage of the 
sample line. This problem can be eliminated 
along with the moisture problem by heating 
the sample line. 

4. Precision 

4.1 Calibration Precision. A series of three 
consecutive Injections of the same callbra· 
tlon gas. at any dilution, shall produce re· 
suits which do not vary by more than :!:: 13 
percent from the mean of the three Injec
tions. 

4.2 Calibration Drift. The calibration drift 
determined from the mean of three injec
tions made at the beginning and end of any 
8-hour period shall not exceed :!::5 percent. 

S. ApparatU8 

5.1.1 Probe. The probe must be made of 
Inert material such as stainless steel or 
glass. It should be designed to incorporate a 
filter and to allow calibration gas to enter 
the probe at or near the sample entry point. 
Any portion of the probe not exposed to the 
stack gas must be heated to prevent mois
ture condensation. 

5.1.2 The sample line must be made of 
Teflon.' no greater than 1.3 cm < v. In> inside 
diameter. All parts from the probe to the di· 
lutlon system must be thermostatlcall,v 
heated to 120· c. 

5.1.3 Sample Pump. The sample pump 
shall be a leakless Teflon coated diaphragm 
type or equivalent. If the pump ls upstream 
of the dilution system, the pump head must 
be heated to 120" C. 

5.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are made of Inert material <e.g. 
stainless steel or Teflon>. It must be heated 
to 120• C and be capable of approximately a 
9:1 dilution of the sample. 

5.3 Gas Chromatograph. The gas chroma
tograph must have at least the following 
components: 

5.3.1 Oven. Capable of maintaining the 
separation column at the proper operating 
temperature ± 1 • C. 

5.3.2 Temperature Gauge. To monitor 
column oven, detector. and exhaust tem
perature :!:: 1 • C. 

5.3.3 Flow System. Gas metering system to 
measure sample, fuel, combustion gas, and 
carrier gas nows. 

5.3.4 Flame Photometric Detector. 
5.3.4.1 Electrometer. Capable of full scale · 

amplification of linear ranges of 10- •to 10· • 
amperes full scale. 

5.3.4.2 Power Supply. Capable of deliver
ing up to 750 volts. 

5.3.4.3 Recorder. Compatible with the 
output voltage range of the electroroeter. 

5.4 Gas Chromatograph Columns. The 
column system must be demonstrated to be 
capable of resolving three major reduced 
sulfur compounds: H.S. COS. and CS,. 

To demonstrate that adequate resolution 
has been achieved the tester must submit a 
chromatograph of a calibration gas contain
ing all three reduced sulfur compounds In 
the concentration range of the applicable 
standard. Adequate resolution will be de
fined as base line separation of adjacent 
peaks when the amplifier attenuation is set 
so that the smaller peak ls at least 50 per
cent of full scale. Base line separation Is de
fined as a return to zero ±5 percent In the 
interval between peaks. Systems not meet
ing this criteria may be considered alternate 
methods subject to the approval of the Ad· 
mlnlstrator. 

5.5.1 Calibration System. The calibration 
system must contain the following compo
nents. 
. 5.5.2 Flow System. To measure air flow 
over permeation tubes at ±2 percent. Each 
fiowmeter shall be calibrated after a com
plete test series with a wet test meter. If the 
now measuring device differs from the wet 
test meter by 5 percent, the completed test 
shall be discarded. Alternatively, the tester 
may elect to use the flow data that would 
yield the iowest now measurement. Calibra
tion with a wet test meter before a test ls 
optional. 

'Mention of trade names or specific prod
ucts does not constitute an endorsement by 
the Environmental Pr~tectlon Agency. 
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5.5.3 Constant Temperature Bath. Device· 
capable of maintaining the permeation 
tub.es at the calibration temperature within 
±1.l" c. 

5.5.4 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ±1" c. 

6. Reagenta 

6.1 Fuel. Hydrogen <H,> prepurifled grade 
or better. · 

6.2 Combustion Gas. Oxygen <O,> or air, 
research purity or better. 

6.3 Carrier Gas. Prepurified grade or 
better. 

6.4 Diluent. Air contalnlng less than 0.5 
ppm total sulfur compounds and less than 
10 ppm each of moisture and total hydro
carbons. 

6.5 Calibration Gases. Permeation tubes. 
one each of H.S, COS, and CS.. gravlrnetrl· 
cally calibrated and certified at some conve
nient operating temperature. These tube:! 
consist of hermetically sealed FEP Teflon 
tubing In which a liqulfled gaseous sub
stance ls enclosed. The enclosed gas perme
ates through the tubing wall at a constant 
rate. When the temperature ls constant, 
calibration gases covering a wide range of 
known concentrations can be generated by. 
varying and accurately measuring the now 
rate of diluent gas passing over the tubes. 
These calibration gases are used to calibrate 
the OC/FPD system and the dilution 
system. 

7. Pretest Procedure& 

The following procedures are optional but 
would be helpful In preventing any problem 
which might occur later and Invalidate the 
entire test. 

7.1 After the complete measurement. 
system has been set up at the site and 
deemed to be operational, the following pro
cedures should be completed before sam· 
piing Is lnltlated. 

7.1.1 Leak Test. Appropriate leak test pro
cedures should be employed to verify the In· 
tegrlty of all components, sample lines, and 
connections. The -following leak test proce
dure Is suggested: For components upstream 
of the sample pump, attach the probe end 
of the sample line to a manometer or 
vacuum gauge, start the pump and pull 
greater than 50 mm <2 In.> Hg vacuum. close 
off the pump outlet, and then stop the 
pump and ascertain that there Is no leak for 
1 minute. For components after the pump, 
apply a slight positive pressure and check 
for leaks by applying a liquid <detergent ln 
water, for example> at each Joint. Bubbling 
indicates the presence of a leak. 

7.1.2 System Performance. Since the com
plete system ls calibrated following each 
test, the precise calibration of each compo
nent ls not critical. However, these compo
nents should be verified to be operating . 
properly. This verification can be performed 
by observing the response of flowmeters or 
of the GC output to changes in flow rates or 
calibration gas concentrations and ascer
taining the response to be within predicted 
limits. If any component or the complete 
system fails to respond In a normal and pre
dictable manner, the source of the discrep
ancy should be ldent!fed and corrected 
before proceeding. 

8. Caltbratton 

Prior to any sampling run, calibrate the 
system using the following procedures. <U 
more than one run is performed during any 
24-hour period. a calibration need not be 
performed prior to the second and any sub
sequent runs. The calibration must, howev
er, be verlfled as prescribed 1n section 10, 
after the la.st run made "Nlthin the 24-hour 



period.) 
8.1 General Considerations. This section 

outlines stePS to be followed for use of the 
GC/FPD and the dilution system. The pro
cedure does not Include detailed Instruc
tions because the operation of these systems 
is complex, and it requires an understanding 
of the individual system being used. Each 
system should Include a written operating 
manual describing In detail the operating 
procedures associated with ea.ch component 
in the measurement system. In addition, the 
operator shuld be fa.milla.r with the operat
ing principles of the components; particular
ly the GC/FPD. The citations in the Bib
liography at the end of this meth<>si a.re rec
ommended for review for this purpose. 

8.2 Calibration Procedure. Insert the per
meation tubes Into the tube chamber. Check 
the bath temperature to assure agreement 
with the calibration temperature of the 
tubes within ±0.l"C. Allow 24 hours for the 
tubes to equilibrate. Alternatively equilibra
tion may be verified by injecting samples of 
calibration gas at 1-hour intervals. The per
meation tubes can be assumed to have 
reached equilibrium when consecutive 
hourly samples agree Within the precision 
limits of section 4.1. 

Vary the a.mount of air flowing over the 
tubes to produce the desired concentrations 
for calibrating the analytlca.l and dilution 
systems. The air now a.cross the tubes must 
at a.11 times exceed the flow requirement of 
the analytical systems. The concentration in 
parts per million generated by a bube con
ta.1ning a speclfic permeant can be calculat
ed a.s follows: 

C=KxP,/ML 

Equation 15-1 
where: 

C=Concentra.tion of permeant produced 
In ppm. 

P,=Permeation rate of the tube In l'g/ 
min. 

M=Molecula.r weight of the permeant: g/ 
g-mole. 

L= Flow rate, I/min, of air over permeant 
@ 2o·c. 760 mm Hg. 

K=Gas constant at 2o·c and 760 mm 
Hg=24.04 l/g mole. 

8.3 Calibration of analysis system. Gener· 
ate a series of three or more known concen· 
tra.tlons spanning ihe linear range or the 
FPD <approximately 0.05 to 1.0 ppm> for 
ea.ch of the four major sulfur compounds. 
Bypas.~ing the dilution system, Inject these 
standards In to the GC/FPD analyzers and 
monitor the responses. Three injects for 
each concentration must yield the precision 
described In section 4.l. Failure to attain 
this preclsfon is an Indication of a problem 
In the callbratlon or analytical system. Any 
such problem must be Identified and cor
rected before proceeding. 

8.4 Calibration curves. Plot the OC/FPD 
response In current (l\lllperes> versus their 
causative concentrations in ppm on log-log 
coordinate graph paper for each sulfur com
pound. Alternatively, a lea.st squares equa
tion may be generated from the ca.llbra.tlon 
data. 

8.5 Calibration of Dilution System. Gener
ate a know concentration of hydrogen sul
fled using the permeation tube system. 
Adjust the flow rate of diluent air for the 
first dilution stage so that the desired level 
of dilution Is approximated. Inject the dilut
ed calibration gas Into the OC/FPD system 
and monitor Its response. Three Injections 
for ea.ch dilution must yield tl:le precision 
described In section 4.1. Failure to attain 
this precision In this step ls an Indication of 
a problem in the dilution system. Any such 

problem must be Identified and corrected 
before proceeding. Using the calibration 
data. for H.S <developed under 8.3> deter· 
mine the diluted calibration gas concentra
tion in ppm. Then calculate the dilution 
factor a.s the ratio of the ca.libratlon gas 
concentration before dilution to the diluted 
ca.Ilbration gas concentration determined 
under this para.graph. Repeat this proce
dure for each stage of dilution required. Al
ternatively, the OC/FPD system may be 
calibrated by genera.ting a series of three or 
more concentrations of each sulfur com
pound and diluting these samples before in
jecting them into the OC/FPD system. This 
data will then serve as the calibration data 
for the unknown samples and a separate de
termination of the dilution factor will not 
be necessary. However, the precision re
quirements of section 4.1 a.re still applicable. 

9. Sampling and Anal11sts Procedure 

9.1 Sampling. Insert the sampling probe 
into the test port making certain that no di
lution air enters the stack through the port. 
Begin sampling and dilute the sample ap
proximately 9: 1 using the dilution system. 
Note that the precise dilution factor is that 
which ls determined in para.graph 8.5. Con
dition the entire system with sample for a 
minfmum of 15 minutes prior to commenc
ing analysis. 

9.2 Analysis. Aliquots of diluted sample 
a.re injected into the OC/FPD analyzer for 
analysis. 

9.2.1 Sample Run. A sample run is com
posed of 16 individual analyses <injects> per
formed over a period of not less than 3 
hours or more than 6 hours. 

9.2.2 Observation for Clogging of Probe. If 
reductions In sample concentrations are ob-

- served during a sample run that cannot be 
explained by proce-511 conditions, the sam
pllng must be Interrupted to determine if 
the sample probe is clogged with particulate 
matter. If the probe is found to be clogged. 
the test must be stopped and the results up 
to that point discarded. Testing may resume 
after cleaning the probe or replacing It with 
a clean one. After each run, the sample 
probe must be Inspected and, If necessary. 
dismantled and cleaned. 

10. Post-Test Procedures 

10.1 Sample Line Loss. A known concen
tration of hydrogen sulfide at the level of 
the applicable standard. ± 20 percent. must 
be Introduced Into the sampling system at 
the opening of the probe In sufficient Quan· 
titles to ensure that there Is an excess of 
sample which must be vented to the atmo
sphere. The sample must be transported 
through the entire sampllng system to the 
measurement system In the normal manner. 
The resulting measured concentration 
should be compared to the known value to 
determine the sampling system loss. A sam
pling system loss of more than 20 percent Is 
unacceptable. Sampling losses or 0-20 per
cent must be corrected by dividing the re
sulting sample concentration by the frac
tion of recovery. The known gas sample may 
be generated using permeation tubes. Alter
natively, cylinders of hydrogen sulfide 
mixed In air may be used provided they are 
traceable to permeation tubes. The optional 
pretest procedures provide a good guideline 
for determining if there a.re leaks In the 
sampling system. 

10.2 Reca.llbra.tion. After each run. or 
after a series of runs made within a 24-hour 
period. perform a partial recalibration ustns 
the procedures In section 8. Only H.S <or 
other penneantl need be used to recalibrate 
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the OC/FPD analysis system <8.3> and the 
dilution system <8.5l. 

10.3 Determination of Calibration Drift. 
Compare the callb.-atlon curves obtained 
prior to the runs, to the callbratlon curves 
obtained under para.graph 10.1. The ca.llbra.· 
tlon drift should not exceed the limits set 
forth In para.graph 4.2. If the drift exceeds 
this limit, the Intervening run or runs 
should be considered not valid. The tester, 
however, may Instead have the option of 
choosing the calibration data set which 
would give the highest sample values. 

11. Calculatiom 

11.1 Determine the concentrations of each 
reduced sulfur compound detected directly 
from the calibration curves. Alternatively, 
the concentrations may be calculated using 
the equation for the lea.st squares line. 

11.2 Calculation of SO, Equivalent. 80, 
eqUlvalent will be determined for ea.ch anal· 
ysl.s made by summing the concentrations of 
ea.ch reduced sulfur compound resolved 
during the given analysis. 

SO, equlvalent=I<H.S. COS, 2 CS,ld 

Equation 15-2 
where: 

80, equlvalent=The sum of the concen· 
tratlon of each of the measured com
pounds <COS, H.S. CS.> expressed as 
sulfur dioxide In ppm. 

H.S=Hydrogen sulfide, ppm. 
COS= Carbonyl sulfide, ppm. 
CS.= Carbon disulfide, ppm. 
d=Dllutlon factor. dimensionless. 
11.3 Average SO, equivalent will be deter· 

mined as follows: 
H 

Average so2 equivalent • 
H(l~Bwo) 

Equation 15-3 

where: 
Average SO, equlvalent,=Average SO, 

equivalent In ppm, dry basis. 
Average SO, equivalent,=SO, In ppm as 

· determined by Equation 15-2. 
N =Number of analyses performed. 
Bwo=Fractlon of volume of water vapor 

In the gas stream as determined by 
Method 4-Determlnatlon of Moisture 
In Stack Oases <36 FR 24887>. 

1Z. E:rample S11stem 

Described below is a system utilized by 
EPA In gathering NSPS data. This system 
does not now reflect all the latest develop
ments In equipment and column technology. 
but It does represent one system that has 
been demonstrated to work. 

12.1 Apparatus. 
12.1.1 Sample System. 
12.1.1.1 Probe. Stainless steel tubing, 6.35 

mm ( v. in.) outside diameter, packed with 
elass wool. 

12.1.1.2 Sample Line. ¥u inch Inside diam
eter Teflon tubing heated to 120· C. This 
temperature ls controlled by a thermostatic 
heater. 

12.1.1.3 Sample Pump. Leakless Teflon 
coated dlsphragm type or equivalent. The 
pump head ls heated to 120· C by enclosing 
It In the sample dilution box <12.2.4 below>. 

12.1.2 Dilution System. A schematic dia
irram of the dynamic dilution system ls 
etven In Fleure 15-2. The dilution system fs 
constructed such that a.II sample contacts 
are ma.de of Inert materials. The dilution 



system which Is heated to 120· C must be ca
pable of a minimum of 9:1 dilution of 
aample. Equipment used in the dilution 
system Is listed below: 

12.1.2.1 Dilution Pump. Model A-150 Koh
myhr Teflon positive displacement type, 
nonadjustable 150 cc/min. ±2.0 percent, or 
equivalent, per dllutlon stage. A 9:1 dllutlon 
of sample ls accomplished by combining 150 
cc of sample with 1350 cc of clean dry air as 
ahown in Flgure 11>-2. 

12.1.2.2 Valves. Three-way Teflon solenoid 
or manual type. 

12.1.2.3 Tubing. Teflon tubing and fittings 
.are used throughout from the sample probe 
to the OC/FPD to present an inert surface 
for sample gas. 

12.1.2.4 Box. Insulated box, heated and 
mllintained at. 120· C, of sufficient dlmen
alons to house dilution apparatus. 

12.1.2.5 Flowmeters. Rotameters or equiv
!llent to measure now from 0 to 1500 ml/ 
min. ±1 percent per dilution stage. 

12.1.3.0 Gas Chromatograph. 
12.1.3:1 Column-1.83 m <6 ft.) length of 

Teflon tubing, 2.16 mm <0.085 In.> Inside di
WDeter, packed with deactivated silica gel, 
or equivalent. 

12.1.3.2 Sample Valve. Tenon six port p.s 
sampling valve, equipped with a 1 ml sample 
loop, actuated by compressed air <Figure 15-
1>. 

12.1.3.3 Oven. For containing sample 
vl!.lve, stripper column and separation 
column. The oven should be capable of 
ml!.lntalnlng an elevated temperature rang
ing from ambient to 100· C, constant within 
±l"C. 

12.1.3.4 Temperature Monitor. Thermo
couple pyrometer to measure column oven, 
detector, and exhaust temperature ± l' C. 

12.1.3.5 Flow System. Gas metering 
system to measure sample flow, hydrogen 
now, oxygen flow and nitrogen carrier gas 
flow. 

U.1.3.6 Detector. Flame photometric de
tector. 

12.1.3.7 Electrometer. Capable of full scale 
amplification of linear ranges of 10-• to 10- • 
e.mperes full scale. 

12.1.3.8 Power Supply. Capable of deliver
ing up to 750 volts. 

12.1.3.9 Recorder. Compatible with the 
output voltage range of the electrometer. 

12.1.4 Calibration. Permeation tube 
system <Figure 15-3>. 

12.1.4.1 Tube Chamber. Glass chamber of 
sufficient dimensions to house permeation 
tubes. 

12.1.4.2 Mass Flowmeters. Two mass fiow
meters In the range 0-3 I/min. and 0~10 l/ 
min. to measure air flow over permeation 
tub«!s at ±2 percent. These flowrneters shall 
be cross-calibrated at the beginning of each 
teat. Using a convenient now rate in the 
mee.suring rQnge of both flowmeters, set 
and monitor the flow rate of gas over the 
permeation tubes. Injection of calibration 
IJf!8 generated at this flow rate as measured 
by one flowmeter followed by Injection of 
calibration gas at the same flow rate as mea· 
sured by the other fiowmeter should agree 
mthin the specified precision limits. If they 
do not, then there ls a problem with the 
moss flow mea8urement. Each mass flow
meter shall be calibrated prior io the first 
teat with a wet test meter and thereafter at 
lelY!t once each year. 

12.1.4.3 Constant Temperature Bath. Ca
pable of maintaining permeation <tubes at 
02rtlflcatlon temperature of 30" c within 
±0.l"C. 

12.2 Reagents. 
12.2.1 Fuel. Hydrogen <H.> prepurlfled 

srocie or better. 
12.2.2 Combustion Ou. Oxygen <O,> re

search purity or better. 

12.2.3 Carrier Gas. Nitrogen <N,> prepuri
fled grade or better. 

12.2.4 Diluent. Air containing less than 0.5 
ppm total sulfur compounds and less than 
10 ppm each of molsture and total hydro
carbons, and filtered using MSA filters 
4672'1 and 79030, or equivalent. Removal of 
sulfur compounds can be verified by inject
ing dilution air only, described in section 
8.3. 

12.2.5 Compressed Air. 60 pslg for GC 
Valve actuation. 

12.2.6 Calibration Oases. Permeation 
tubes gravimetrically calibrated and certi
fied at 30.0" C. 

12.3 Operating Parameters. The operating 
parameters for the GC/FPD system are as 
follows: nitrogen carrier gas flow rate of 100 
cc/min, exhaust temperature of no· c. de
tector temperature 105• C, oven tempera
ture of 40" C, hydrogen flow rate of 80 cc/ 
minute, oxygen flow rate of 20 cc/minute, 
.and sample now rate of 80 cc/minute. 

12.4 Analysis. The sample-\lalve-ls actu
ated for 1 minute In which time an aliquot 
of diluted sample Is injected onto the sepa
ration column. The valve Is then deactivated 
for the remainder of analysls cycle in which 
time the sample loop ls refilled and the sep. 
aratlon column continues to be forefiushed. 
The elution time for each compound will be 
determined during calibration. 
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llETHOI> 16. SEKICONTI1'UOUS l>ETERKUIATION 
or SU'LFUR EMISSIONS FRON BTAnONARY 
SOVRCES 82 

Introduction 

The method described below uses the 
principle of gas chromatographic separation 
and flame photometric detection. Since 
there are many systems or sets of operating 
conditions that represent usable methods of 
determining sulfur emissions, all systems 
which employ this principle, but differ only 
In details of equipment and operation, may 
be used as alternative methods, provided 
that the criteria set below are met. 

1. Principle and Applicabiltty. 
1.1 Principle. A gas sample Is extracted 

from the emission source and diluted with 
clean dry air. An aliquot of the diluted 
sample Is then analyzed for hydrogen sul
fide <H.S>. methyl mercaptan <MeSH>. di· 
methyl sulfide <DMS> and dimethyl disul
fide <DMDS> by gas chromatographic <OC> 
separation and flame photometric detection 
CFPDl. These four compounds are known 
collectively as total reduced sulfur CTRSl. 

1.2 Applicability. This method Is applica
ble for determination of TRS compounds 
from recovery furnaces. lime kilns, and 
smelt dissolving tanks at kraft pulp mills. 

2. Range and Sensitivity. 
2.1 Range. Coupled with a gas chromato: 

graphic system utilizing a ten milliliter 
sample size, the maximum limit of the FPD 
for each sulfur compound Is approximately 
1 ppm. This limit Is expanded by dilution of 
the sample gas before analysis. Kraft mill 
gas samples are normally diluted tenfold 
<9:1), resulting In an upper limit of about 10 
ppm for each compound. 

For sources with emission levels between 
10 a.nd 100 ppm, the measuring range can be 
best extended by reducing the sample size 
to 1 milliliter. 

2.2 Using the sample size, the minlm'UIP 
detectable concentration Is a.pproxlmatefy 
50 ppb. 

3. Interferences. 
3.1 Moisture Condensation. Moisture 

condensation In the sample delivery system, 
the analytical column, or the FPD burner 
block can cause losses or interferences. This 
potential Is eliminated by heating the 
sample line, and by conditioning the sample 
with dry dilution air to lower Its dew point 
below the operating temperature of the 
OC/.FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Diox
ide. CO and CO, have substantial desensitiz
ing effect on the name photometric detec
tor even after 9:1 dilution. Acceptable sys
tems must demonstrate that they have 
eliminated this Interference by some proce
dure such as eluting these compounds 
before any of the compounds to be mea
sured. Compliance with this requirement 
can be demonstrated by submitting chroma
tograms of calibration gases with and with· 
out co, In the diluent gas. The co. level 
should be approximately 10 percent for the 
case with CO, present. The two chromato
graphs should show agreement within the 
precision limits of Section 4.1. · 

3.3 Particulate Matter. Particulate 
matter In gas samples can cause Interfer
ence by eventual clogging of the analytical 
system. This Interference must be eliminat
ed by use of a probe filter. 

3.4 Sulfur Dioxide. SO, Is not a specific 
lnterferent but may be present In such large 
amounts that It cannot be effectively sepa
rated from other compounds of Interest. 
The procedure must be designed to elimi
nate this probli:m either by the choice of 
separation columns or by removal of so, 
from the sample. In the example 

system, SO, is removed by a citrate 
buffer solution prior to GC injection. 
This scrubber will be used when so. 
levels are high enough to prevent 
baseline separation from the reduced 
sulfur compounds. 93 

Compliance with this section can be dem
onstrated by submitting chromatographs of 
calibration gases with SO, present In the 
same quantities expected from the emlsslon 
source to be tested. Acceptable systems 
shall show baseline separation with the am
plifier attenuation set so that the reduced 
sulfur compound of concern Is at least 50 
percent of full scale. Base lliie separation Is 
defined as a return to zero ± percent In the 
Interval between peaks. 

4. Precision and Accuracy. 
4.1 OC/FPD and Dilution System Cali

bration Precision. A series of three consecu
tive injections of the same calibration gas, 
at any dilution. shall produce results which 
do not vary by more than ± 5 percent from 
the mean of the three lnJectlons.93 

4.2 GC/FPD and Dilution System Ce.11-
bratlon Drift. The calibration drift deter
mined from the mean of three Injections 
made at the beginning and end of any 8-
hour i)er1od shall not exceed ± percent. 

4.3 System Calibration Accuracy. 
Losses through the sample transport 

system must be measured and a cor· 
rection factor developed to adjust the 
calibration accuracy to 100 percent.9 3 

6. Appanztua <See Figure 16-1>. 
5.1. Sampling. 93 
5.1.1 Probe. 'Ille probe must be made of 

Inert material such as stalnless steel or 
glass. It should be designed to Incorporate a 
fllter and to allow calibration gas to enter 
the probe at or near the sample entry point. 
Any portion of the probe not exposed to the 
stack gas must be heated to prevent mois
ture condensation. 

5.1.2 Sample Line. The sample lliie must 
be made of Teflon,• no greater than 1.3 cm 
C ~ l Inside diameter. All parts from the 
probe to the dilution system must be ther
mostatically heated to 120' C. 

5.1.3 Sample Pump. The sample pump 
shall be a leakless Teflon-eoated diaphragm 
type or equivalent. If the pump Is upstream 
of the dilution system. the pump head must 
be heated to 120· c. 

5.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are made of lnert materials <e.g., 
stainless steel or Teflon>. It must be heated 
to 120· C. and be capable of approximately a 
9:1 dil11t1on of the sample. · 

6.3 SO, Rcrubber. The 
so, scrubber is a midget implnger 
packed with glass wool to eliminate 
entrained mist and charged with po
tassium citrate-citric acid buffer.93 

5.4 Gas Chromatograph. ·rhe gas chro
rnatogtaph must have at least the following 
components: 93 . 

5.4.1 Oven. Capable of maintaining the 
separat;on column at the proper operating 
temperature ±r c. 93 

5.4.2 Temperature Gauge. To monitor 
column oven, detector, and exhaust tem
perature ± 1 • c. 93 

5.4.3 Flow System. Gas metering system 
to measure sample, fuel. combustion gas, 
and carrier gas nows. 93 

•Mention of trade names or ·specific- pre.ti· 
ucts does not constitute endorsement by the 
Environmental Protection Agency. 

III-Appendix A-60 

i:'\:4 Flame Photometric Detector. 93 
5.4.4.1 Electrometer. Capable of full scale 

amplification of linear ranges of 10-• to 10-• 
amperes full scale. 93 

5.4.4.2 Power Supply. Capable of deliver
ing up to '150 volts. 93 

5.U.3 Recorder. Compatible with the 
output voltage range of the electrometer. 93 

5.5 Oas Chromatograph Columns. The 
column system must be demonstrated to be 
capble of resolving the four major reduced 
sulfur compounds: H.S. MeSH. DMS, and 
DMDS. It must also demonstrate freedom 
from known Interferences. 93 

To demonstrate that adequate resolution 
has been achieved, the tester must submit a 
chromatograph of a calibration gas contain
Ina all four of the TRS compounds In the 
concentration range of the applicable stan
dard. Adequate resolution will be defined as 
base lliie separation of adjacent peaks when 
the ampilller attenuation Is set so that the 
smaller peak Is ·at least 50 percent of full 
scale. Base lliie separation Is defined In Sec
tion 3.4. Systems not meeting this criteria 
may be considered alternate methods sub
ject to the approval of the Admlnistrator.93 

5.5.1 Callbratlon System. The calibration 
system must contain the following compo
nents. 93 

5.5.2 Tube Chamber. Chamber of glass or 
Teflon of sufficient dimensions to house 
permeation tubes. 93 

.5.5.3 Flow System. To measure air flow 
over permeation tubes at ±2 percent. Each 
flowmeter shall be calibrated after a com
plete test series with a wet test meter. If the 
now measuring device differs from the wet · 
test meter by 5 percent, the completed test 
shall be discarded. Alternatively, the tester 
may elect to use the flow data that would 
yield the lower flow measurement. Calibra
tion with a wet test meter before a test Is 
op~lonal .. 93 

5.5.4 Constant Temperature Bath. Device 
e&Pable of maintaining the permeation 
tubes at the calibration temperature within 
±0.1' c. 93 

5.5.5 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ± l' c. 93 

8. Reagent.a. 
8.1 Fuel. Hydrogen <B.> prepurifled 

grade or better. 
8.2 Combustion Oas. Oxygen CO,) or air, 

research purity or better. 
8.3 Carrier Oas. Prepurifled grade or 

better. 
8.4 Diluent. Air containing less than 50 

ppb total sulfur compounds and less than 10 
ppm each of moisture and total hydrocar
bons. This gas must be heated prior to 
mixing with the sample to avoid water con
densation at the point of contact. 

8.5 Calibration Oases. Permeation tubes, 
one each of H.S, MeSH, DMS, and DMDS, 
agravlmetrlcally calibrated and certified at 
some convenient operating temperature. 
These tubes consist of hermetically sealed 
FEP Teflon tubing ln which a llqulfled gas
eous substance ls enclosed. The enclosed gas 
permeates through the tubing wall at a con
stant rate. When the tE-rnperature Is con
stant, calibration gases covemlng a wide 
range of known concentrations can be gen
erated by varying and accurately measuring 
the now rate of diluent gas passing over the 
tubes. These calibration gases are used to 
calibrate the OC/FPD system and the dilu
tion system. 

6.6 Citrate Buffer. Dis-
solve 300 grams of potassium pltrate 
and 41 grams of anhydrous citric acid 
in 1 liter of deionized water. 284 grams 
of sodium citrate may be substituted 
for the potassium citrate. 93 



'1. Pretut Proced"ru. The following proce
dures are optional but would be helpful In 
preventinl any problem which mlcht occur 
later and Invalidate the entire test. 

'1.1 After the eomplete measurement 
system has been set up at the site and 
deemed to be operational, the following pro
cedures should be completed before sam
pllna Is Initiated. 

'1.1.1 Leak Test. Appropriate leak test 
procedures should be employed to verify the 
lnteirrtty of all components, sample lines, 
and connections. The following leak teat 
procedure Is suggested: For components up. 
stream of the sample pump, attach the 
probe end of the sample line to a ma- no
meter or vacuum gauge, start the pump and 
pull sreater than 50 mm <2 In.> Hg vacuum, 
~lose off the PUDlJ> outlet, and then stop the 
pump and ascertain that there Is no leak for 
1 minute. For components &ft.er the pump, 
apply a slight positive pressure and check 
for leaks by applying a liquid <detergent ID 
water, for example> at each JoL11t. Bubbl!ns 
Indicates the presence of a leak. 

'1.1.2 System Performance. Since the 
complete system Is calibrated following each 
test, the precise calibration of each compo
nent Is not critical. However, these compo
nents should be verified to be operating 
properly. This verification can be performed 
by observing the response of nowmeters or 
of the OC output to changes In now rates or 
calibration gas concentrations and ascer
taining the response to be within predicted 
limits. In any component, or If the complete 
system falls to respond In a normal and pre
dictable manner, the source of the dlscrep. 
ancy should be Identified and corrected 
before proceeding. 

8. Calibration. Prior to any sampling run. 
calibrate the system using the following 
procedures. <If more than one run Is per
formed durlng·any 24-hour period, a calibra
tion need not be performed prior to the 
second and any subsequent runs. The cali
bration must, however, be verified as pre
scribed In Section 10, after the last nm 
made within the 24-hour period.> 

8.1 General Considerations. This section 
outlines steps to be followed for use of the 
OC/FPD and the dilution system. The pro- . 
cedure does not include detailed Instruc
tions because the operation of these systems 
Is complex, and It requtreS a understanding 
of the individual system being used. Each 
system should include a Written operating 
manual .describing In detail the operating 
procedures associated with each component 
In the measurement system. In addition, the 
operator should be familiar with the operat
ing principles of the components; particular
ly the GC/FPD. The citations In the Bib
liography at the end of this method are rec
ommended for review for this purpose. 

8.2 Calibration Procedure. Insert the per
meation tubes Into the tube chamber. 
Check the bath temperature to assure 
agreement with the calibration temperature 
of the tubes within ±0.1' C. Allow 24 hours 
for the tubes to equ1llbrate. Alternatively 
equlllbratlon may be verified by lnJectlnl 
samples of calibration gas at 1-hour Inter
vals. The permeation tubes can be assumed 
to have reached equilibrium when consecu
Uve hourly samples agree within the preci
sion limits of Section 4.1. 

Vary the amouµt of air flowing over the 
tubes to produce the desired concentrations 
for calibrating the analytical and dilution 
systems. The air now across the tubes must 
at all times exceed the now requirement of 
the analytical systems. The concentration In 
parts per million generated by a tube con
taining a specific permeant can be calculat-
ed as follows: p 

C = K Rf 
Equation 16-1 

where: 

C= Concentration of permeant produced In 
ppm. 

P,=Permeatlon rate of the tube In "g/mln. 
M~Molecular weight of the permeant <g/g

mole>. 
L-Flow rate, 1/mln, of air over permeant @ 

20' C, '160 mm Hg. 
K=Gas constant at 20· C and '160 mm 

Hg=24.04 1/g mole. 

8.3 Calibration of analysis system. Gen
erate a series of three or more known con
centrations spanning the linear range of the 
FPD <approximately 0.05 to 1.0 ppm> for 
each of the four major sulfur compounds. 
Bypasslnlf the dilutl~n system. but using 
the SO, scrubber, ~eel these 
standards Into the OC/FPD analyzers and 
monitor the responses. Three Injects for 
each concentration must yield the precision 
described In Section 4.1. Failure to attain 
this precision Is an Indication of a problem 
In the calibration or analytical system. Any 
such problem must be Identified and cor
rected before proceedlng.93 

8.4 Calibration CUrves. Plot the GC/FPD 
response in current <amperes> versus their 
causative concentrations In ppm on log-log 
coordinate graph paper for each sulfur com
pound. Alternatively, a least squares equa
tion may be generated from the calibration 
data. 

8.5 Calibration of Dilution System. Gen
erate a known concentration of hydrogen 
sulfide using the permeation tube system. 
Adjust the flow rate of diluent air for the 
ftrst dilution stage so that the desired level 
of dilution Is approximated. Inject the dilut
ed calibration gas Into the OC/FPD system 
and monitor Its response. Three Injections 
for each dilution must yield the precision 
described In Section 4.1. Failure to attain 
this precision In this step Is an Indication of 
a problem In the dilution system. Any such 
problem must be Identified and corrected 
before proceeding. Using the calibration 
data for H.S <developed under 8.3> deter
mine the diluted calibration gas concentra
tion In ppm. Then calculate the dilution 
factor as the ratio of the calibration gas 
concentrat.ton before dilution to the diluted 
calibration gas concentration determined 
under this paragraph. Repeat this proce
dure for each stage of dilution required. Al
ternatively, the GC/FPD system may be 
calibrated by generating a series of three or 
more concentrations of each sulfur com
pound and diluting these samples before In· 
Jectlng them Into the OC/FPD system. This 
data will then serve as the calibration data 
for the unknown samples and a separate de
termination of the dilution factor will not 
be necessary. However, the precision re· 
qulrements of Section 4.1 are still applica
ble. 

9. Sampling and AnalJ1m Procedure. 
9.1 Sampling. Insert the sampling probe 

Into the test port making certain that no di
lution air enters the stack through the port. 
Begin sampling and dtlute the sample ap
proxlmtely 9:1 using the dilution system. 
Note that the precise dilution factor Is that 
which Is det~rmlned In paragraph 8.5. Con
dition the entire system with sample for a 
minimum of 15 minutes prior to commenc
ing analysis. 

9.2 Analysis. Aliquots -or dilut-

ed sample pass through the SO, scrub
ber, and then are injected into the 
GC/FPD analyzer for analysis.-93 

9.2.1 Sample Run. A sample· -nm Is com
posed of 16 individual analyses <lnJects> pPr· 
formed over a period of not less tha:i 3 
l:iours or more tlian -6 hours .. 
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9.2.2 Observation for Clogging of PMbt>_ 
If reductions In sample concentrations are 
observed during a sample run that cannot 
be explained by process conditions, the sam· 
piing must be Interrupted to determine if 
the sample probe Is clogged v.ith particulate 
matter. If the probe Is found to be clogged 
the test must be stopped and the results up 
to that point discarded. Testing may resume 
&fter cleaning the probe or replacing it v.•ith 
a clean one. After each run, the sample 
p~obe must be Inspected and, If necessary, 
dismantled and cleaned. 

10. Poat-Test Procedures. 

10.1 Sample line loss. A known concen· 
tration of hydrogen sulfide at the Jevl!I of 
ii.:· applicable Standard, ::1: 20 percent, h' •· t 
be Introduced Into the sampling system in 
sufficient quantities to Insure that there Is 
an excess of sample which must be vented 
to the atmosphere. The sample must be in
troduced 1m.raedlateiy after the probe and 
filter and transported through the remain· 
der of the sampling system to the measure
ment system In the normal manner. The re
sulting measured concentration should be 
compared to the known value to determine 
the sampling system Joss.91 

For sampling losses greater than 20 per
cent In a sample run, the sample run Is not 
to be used when determining the arithmetic 
mean of the performance test. For sampling 
losses of 0-20 percent, the sample concen
tration must be corrected bY" dividing the 
sample concentration by the fraction of re
covery. The fraction of recovery Is equal to 
one minus the ratio of the measured con· 
~ntration to the known concentration of 
hydrogen sulfide In the sample line loss pro
eedure. The known gas sample may be gen· 
erated using permeation tubes. Alternative· 
ly, cylinders of hydrogen sulfide mixed in 
air may be used provided they are traceable 
to permeation tubes. The optional pretest 
procedures provide a good guideline for de
termining if there are leaks in the sampling 
system.91 

10.2 Recalibration. After each run. or 
&fter a series of runs made within a 24-hour 
period, perform a partial recalibration using 
the procedures In Section 8. Only H.S \or 
other permeant> need be used to recalibrate 
the OC/FPD analysis system <B.3> and the 
dilution system (8.5>. 

10.3 Determination of Calibration Drift. 
Compare the calibration curves obtained 
Prior to the runs, to the calibration cun es 
obtained under paragraph 10.1. The calibra· 
tlon drift should not exceed the limits set 
forth lnsubsection4.2. If the drift exceeds 
this limit, the Intervening run or runs 
should be considered not valid. The tester. 
however, may Instead have the option of 
choosing the calibration data set which 
woold give the highest sample values. 93 

11. Calclllation.s. 

11.1 Determine the concentrations of 
each reduced sulfur compound detected di
rectly from the calibration curves. Alterna· 
tlvely, the concentrations may be calculated 
using the equation for the least square line. 

11.2 Calculation of TRS. Total reduced 
sulfur will be determined for each anaylsis 
made by summing the concentrations of 
each reduced sulfur compound resolved 
· "ing a given analysis. 

TRS=I <H.S, MeSH, OMS, 2DMDS>d 

Equation 16 2 



where: 

TRS-Total reduced sulfur ID ppm, wet 
basis. 

ILB=Hydrogen sulfide, ppm. 
MeSH =Methyl mercapt.an. ppm. 
DMS=Dlmethyl sulfide, ppm. 
DMDS=Dlmethyl disulfide, ppm. 
d·DllutJon factor, dimensionless. 

U.3 Average TRS. The averaae TRS wtll 
be determined as follows: 

N 
l: TRS1 i = l 

AveraaeTRSm N(l-Bwo) 

Average TRS=Average total reduced sunur 
in ppm, dry basis. 

TRS,=Total reduced sulfur In ppm as deter· 
mined by Equation 16-2. 

N=Nwnber of samples. 
8-=Fn\ctlon of volume of water vapor in 

the RU stream as determined by Refer 
ence me:thoct 4---Determlnatlon of 93 
Moisture in Stack Oases <36 FR 24887). 

11.4 Average concentration of individual 
reduce<! sulfur compounds. 

c 

where: 

N 
l: s. 
i =1

1 
-N-

Equation 16-3 

S.=Concentratlon of any reduced sulfur 
compowid from the Ith sample lnJec· 
tlon, ppm. . 

C=Average concentration of any one of the 
reduced sulfur compounds for the entire 
run, ppm. 

N =Number of Injections in any run period. 

12. Example System. Described below Is a 
system utilized by EPA In gathering NSPS 
data. This system does not now reflect all 
the latest developments In equipment and 
column technology, but It does represent 
one system that has been demonstrated to 
work. 

12.1 Apparatus. 
12.1.1 Sampling System. 
12.1.1.1 Probe. Figure 16-1 Illustrates the 

probe used in lime kilnS and other sources 
where significant amounts of particulate 
matter are present. the probe Is designed 
with the deflector shield placed between the 
sample and the gas Inlet holes and the glass 
wool plugs to reduce clogging of the filter 
and possible adsorption of sample gas. The 
exposed portion of the probe between the 
sampling port and the sample line Is heated 
with beating tape. 

12.1.1.2 Sample Line o/11 inch inside diam· 
eter Teflon tubing, heated to 120' C. This 
temperature Is controneJ by a thennostatlc 
heater. 

12.1.1.3 Sample PwnP. Leakless TeflN. 
coated diaphragm type or equivalent. Th
pump head Is heated to 120' C by encloslni, 
It in the sample dilution box <12.1.2.4 below>. 

12.1.2 Dilution System. A schematic dia· 
gram of the dynamic dilution system Is 
irtven in Figure 16-2. The dilution system Is 
constructed such that all sample contacts 
are made of inert materials. The dilution 
system which Is heated to 120' C must be ca· 
pable of a minimum of 9:1 dilution of 
sample. Equipment used in the dilution 
system Is listed below: 9 3 

12.1.2.1 Dilution Pump. Model A-150 

Kohrnyhr Teflon positive displacement 
type, nonadjustable 150 cc/min. ±2.0 per
cent, or equivalent, per dilution stage. A 9:1 
dilution of sample Is accomplished by com· 
blnJna 150 cc of sample with 1.350 cc of 
clean dry air as shown in Figure 16-2. 

12.1.2.2 Valves. Three-way Tenon sole· 
nold or manual type. 

12.1.2.3 Tubing. Teflon tubing and flt· 
tings are used throughout from the sample 
probe to the OC/FPD to present an inert 
surface for sample gas~ 

12.1.2.4 Box. Insulated 'box, heated and 
mllintalned at 120' C, of sufficient dimen· 
slons to house dilution apparatus. 

12.1.2.5 Flowmeters. Rotameters or 
eciulvalent to measure now from 0 to 1500 
ml 'min ± 1 percent per dilution staire. 

lZ.1.3 SO, Scrub-
ber. Midget impinger with 15 ml of po~ 
tassium citrate buffer to absorb SO, in 
the samplP.. 93 

12.1. 4 Oas Chrot.natograph CoJwnns 
Two types of columns are used for sepa.ra· 
tlon of low and hJgh molecular weight 
sulfur comJ;>Ounds: 93 

12.1.4.1 Low Molecular Weight Sulfur 
Compounds:Column GC/FPD-I.93 

12.1.4.1.1.Separatlorl Column. 11 m by 2.16 · 
mm . <38 -rt· by 0.085 In> inside diameter 
Teflon tubing packed with 30/60 mesh 
Teflon coated with 5 percent polypbenyl 
ether and 0.05 percent orthopbosphoric 
acid, or equivalent <see Figure 16-3>. 

12.1.4.1.2 Stripper or Precolumn. 0.6 m 
by 2.16 mm <2 ft by 0.085 In> inside diameter 
Teflon tublng,93 · 

12.1.4.1.3 Sample Valve. Teflon 10-port 
gas sampling valve, equipped with a 10 ml 
sample loop, actuated by compressed air 
<Figure 16-3). 93 

12.1.4~1.4 oven. For containing sautple 
valve, stripper column and separatio1~ 
column. The oven should be capable of 
maintaining an elevated temperature rans· 
Ing from ambient to 100' C, constant within 
±1" c. 93 

12.1.4.1.5 Temperature Monitor. Thermo· 
couple pyrometer to measure column oven, 
detector, and exhaust temperature ± 1' c. 93 

12.1.~.1.6 Flow System. Gas metering ,, 
system to measure sample flow, hydrogen 
now, and oxygen now <and nitrogen carrier 
gas flow>. 93 

12.1.4.1.7 Detector. Flame photometric 
detector. 93 

12.1.4.1.8 Electrometer. Capable of full 
scale amplification of linear ranges of 10-· 
to 10-• amperes full scale.93 ~ 

12.1.4.1.9 Power Supply. Capable of dell· 
verlng up to 750 volts. 93 

12.1.4.1.10 Recorder. Compatible with 
the output voltage range of the electrom· . 
eter. 93 

12.1.4.2 High Molecular Weight .Com· 
Pounds Column COC/FPD-II>.93 

12.1.4.2.1. Separation Column. 3.05 m by 
2.16 mm <10 ft by 0.0885 inl inside diameter 
Teflon tubing packed with 30/60 mesh 
Teflon coated with 10 percent Triton X-305, 
or equivalent. 93 . 

12.1.4.2.2 Sample Valve. Teflon 6-port gas 
aampll.ni valve equipped with a 10 ml 
sample loop, actuated by compressed air 
<Figure 18-3>. 93 

12.1.4.2.3 Other Components. All compo. 
nents same as In 12.1.4.1.5 to 12.1.4.1.10. 

1°2.l .5 Calibration. Permeation tnh" 
system !figure 16-4>.93 

12.1.5.1 Tube Chamber. Olass chamber 
of sufficient dimensions to house penne· 
atlon tubes. 93 

12.1.5.2 Mass Flowmeters. Two mass 
nowmeters In the range 0-3 1/min. and 0-10 
1/mln. to measure air now over permeation 
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tubes at ± 2 percent. These nowmeters shall 
be cross-calibrated at the beginning of each 
test. Using a convenient now rate in the 
measuring range of both flowmeters, set 
and monitor the now rate of gas over the 
permeation tubes. Injection of calibration 
gas generated at this flow rate as measured 
by one nowmeter followed by Injection of 
calibration gas at the same now rate as mea· 
sured by the other flowmeter should agree 
within the specified precision limits. If they 
do not, then there Is a problem with the 
mass now measurement. Each mass flow. 
meter shall be calibrated prior to the first 
teat with a wet test meter and thereafter, at 
least once each year. 

12.1.5.3 Constant Temperature Bath. Ca· 
pable of maintaining permeation tubes at 
certification temperature of 30' C. within 
±0.1' c. 

12.2 Reagents 
12.2.l Fuel. Hydrogen CH,> prepurlfied 

grade or better. 
12.2.2. Combustion Oas. Oxygen <O,> re

search purity or better. 
12.2.3 Cai;Tler Oas. Nitrogen <N.> prepuri· 

fled grade or better. 
12.2.4 Diluent. Air containing less than 

50 ppb total sulfur compounds and less than 
10 ppm each of moisture and total hydro· 
carbons, and filtered using MSA filters 
46727 and 79030, or equivalent. Removal of 
sulfur compounds can be verified by Inject· 
Ing dilution air only, described In Section 
8.3. 

12.2.5 Compressed Air. 60 pslg for GC 
valve actuation. 

12.2.6 Calibrated Gases. Permeation 
tubes gravtmetrically calibrated and certi
fied at 30.0' C. 

12.2.'? . ·citrate 
Buffer. Dissolve 300 grams of potas· 
slum citrate and 41 grams of anhy
drous citric acid in 1 liter of deionized 
water. 284 grams of sodium citrate 
may be substituted for the potassium 
citrate. 93 

12.3 Operating Parameters. 
12.3.1 Low-Molecular Weight Sulfur 

Compounds. The operating par&nleters for 
the GC/FPD system used for low molecular 
weight compounds are as follov•s: nitrogen 
carrier gas flow rate of 50 cc/min, exhaust 
temperature of 110' C, detector temperature 
of 105' C, oven temperature of 40' C, hydro· 
gen flow rate of 80 cc/min, oxygen now rate 
of 20 cc/min, and sample flow rate between 
20 and 80 cc/min. 

12.3.2 High-Molecular 'Weight Sulfur 
Compounds. The operating parameters for 
the GC/FPD system for high molecular 
weight compounds are the same as In 12.3.l 
except: oven temperature of 70' C, and ni· 
trogen carrier gas flow of 100 cc/min. 

12.4 Analysis Procedure. 
12.4.1 Analysis. Aliquots of diluted 

sampje are Injected simultaneously into 
both GC/FPD analyZers for analysis. GC/ 
FPD-I ls used to measure the low-molecular 
weight reduced sulfur compounds. The low 
molecular weight compounds Include hydro· 
gen sulfide, methyl mercaptan, and di· 
methyl sulfide. GC/FPD-II Is used to re· 
solve the high-molecular weight compound. 
The hJgh-molecular weight compound is di· 
methyl disulfide. 

12.4.1.1 Analysis of Low-Molecular 
Weight Sulfur ComJ;>Ounds. The sample 
valve Is actuated for 3 minutes in which 
time an aliquot of diluted sample ls injected 
into the stripper column and analytical 
column. The valve ls then deac\ivated for 
approximately 12 minutes In which tlnle, 
the analytical column continues to be fore· 



nushed, the stripper column Is backflushed. 
and the sample loop Is refilled. Monitor the 
responses. The elution time for each com
pound will be determined during calibra
tion . 

. 12.4.1.2 Analysis of High-Molecular 
Weight Sulfur Compounds. The procedure 
ls essentially the same as above except that 
no stripper column la needed. 
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METHOD 17. DETERMINATION OF PARTICULATE 
EMISSIONS FROM STATIONARY SOURCES (IN· 
STACK FILTRATION METHOD)82 

Introduction 

Particulate matter is not an absolute 
quantity; rather, It Is a function of tempera
ture and pressure. Therefore, to prevent 
variability In particulate matter emission 
regulations and/or associated test methods, 
the temperature and pressure at which par
ticulate matter Is to be measured must be 
carefully defined. Of the two variables <I.e., 
temperature and pressure>. temperature has 
the greater effect upon the amount of par. 
ticulate matter in an effluent gas stream; ln· 
most stationary source categories, the effect 
of pressure appears to be negligible. · 

In method 5, 250' F Is established as a 
nominal reference temperature. Thus-, 
where Method 5 Is specified in an applicable 
subpart of the standards, particulate matter 
is defined with respect to temperature. In 
order to maintain a collection temperature 
of 250' F, Method 5 employs a heated glass 
sample probe and a heated filter holder. 
This equipment Is somewhat cumbersome 
and requires care ln Its operation. There
fore. where particulate matter concentra
tions <over the normal range of temperature 
associated with a specified source category> 
are known to be Independent of tempera
ture, It Is desirable to eliminate the glass 
probe and heatlni systems, and sample at 
stack temperature. . · 

This method describes an in-stack sam
pling system arid sampling procedures for 
use In such cases. It Is Intended to be used 
only when specified by an applicable sub-· 
part of the standards, and only within the 
applicable temperature limits <If specified>. 
or when otherwise approved by the Admin
istrator. 

1. Principle and Applicabilit11. 
1.1 Principle. Particulate matter Is with· 

drawn lsoklnetlcally,.from. the source and 
collected on a glass .fiber filter maintained 
at stack temperature. The particulate mass 
Is determined gravlmetrlcally after removal 
of uncombined water. 

1.2 Applicability. This method applies to 
the determination of particulate emissions 
from stationary sources for determining · 
compliance with new source performance · 
standards, only when specifically provided 
for In an applicable subpart of the stan· 
dards. This method Is :not applicable to 
stacks that contain liquid droplets or are 
saturated with water vapor. In addition, this 
method shall not be used as written If the 
projected cross-sectional_area of the probe 
extension-filter :,holder'·' assembly covers 
more than 6 pereent of the stack cross-sec· 
tional area <see Section 4.1.2>. 

2. ApparattU. ·. 
2.1 Sampling .Train. A schematic of the 

sampling train used In this method Is shown 
In Figure 17-1.· Construction details for 
many, but not all. of the train components 
are given in APTD-0581 <Citation 2 in Sec
tion 7>; for chailges from the APTD'-0581 
document and ,for allowable modifications 
to Figure 17-1, consult wl,th the Admlnistra· 
tor. 
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The operating and maintenance proce- 2.1.6 Condenser. It Is recommended that 
dures for many of the sampling train com- . the lmplngef system described lfr':M:ethod 5 
ponents are described In APTD-0576 <Clta- be 'used to determme the moiStt.ire content 
tlon 3 In Section 7>. Since correct usage Is of the stack gas. Alternatively; 11.ny system 
Important In obtaining valid results, all that allows mea.Surein:ent of both the water 
users should read the APTD-0576 document condensed and the mo!Stute' leaving the eon
and adopt the operating and maintenance' denser, each to within 1 ml or 1 g, may be 
procedures outlined In It, unless otherwise used. The moisture leaving the condenser 
specified herein. The sampling train con- can be measured either by: <l> monitoring 
slsts of the following components: the temperature and pressure at the exit of 

2.1.1 Probe Nozzle. Stainless steel <316> the condenser and using Dalton's Jaw of 
or glass, with sharp, tapered leading edge. partial pressures; or <2> passing the sample 
The angle of taper shall be 030' and the gas stream through a silica gel trap with 
taper shall be on the outside to preserve a exit gases kept below 20' C <68' F> and de
constant Internal diameter. The probe terminlng the weight gain. 
nozzle shall be of the button-hook or elbow Flexible tubing may be used between the 
design, unless otherwise specified by the Ad- probe extension and condenser. If means 
mlnistrator. If made of stainless steel, the other than silica gel are used to determine 
nozzle shall be constructed from seamless the amount of moisture leaving the con
tubl.ng. Other materials of construction i:nay denser, It Is recommended that silica gel still 
be used subject to the approVal of the Ad- be· l.lsed between the condenser system and 
mlnlstrator. pump to prevent moisture condensation In 

A range of sizes suitable for lsoklnetlc the pump and.'meterlng devices and to avoid 
sampling should be available, e.g., 0.32 to the need to mak4(correctlons for moisture 
1.27 cm <Ya to Ya ln>-r larger If higher In the metered volume.-. • 
volume sampling trains are used-Inside di- 2.1.'7 Metering Systcln. Vacuum gauge, 
arneter <ID> nozzles In Increments of 0.16 cm leak-free pump, thermometers capable of 
<Yu In>. Each nozzle shall be calibrated ac- measuring temperature to Within 3' C <5.4' 
cording to the procedures outlined in sec- F>. dry gas meter capable',,of measuring 
tlon 5.1. voli.tme · tO Within 2 percent; .. and related 

2.1.2 Filter Holder. The In-stack fUter equipment, as shown in F!gure.1'7-1. Other 
holder shall be constructed of borosilicate metering· systems capable of maintaining 
or quartz glass, or stainless steel; If a gasket sampling rates within 10 percent of lsoldne-
15 used, It shall be made of silicone rubber, tic and of determining sample v0lumes to 
Tenon, or stainless steel. Other holder and within 2 percent may be used, subject to the 
gasket materials may be used subject to the approval of the A,dmlnlstrator. When the 
approval of the Administrator. The filter metering .system Is used In conjunction with 
holder shall be designed to provide a posl- a pltot tube;;the system shall'.enil.ble checks 
tlve seal against leakage from the outside or of lsoklnetlc ·rates. ' '., · "'',. "'~- 'f' ··: 
around the filter. ·.· · ... Sampling ·trains utilizing· 'metering sys-

2.1.3 Probe Extension. Any suitable rigid tems designed for higher,, ilo~:)·at~s than 
probe extension may be used after the filter tl;lat des~rlbed iJ} .APTp-0581,,oii,.~5'76 
holder. may be used ·provided that' the ·speclfica-

:U.4 Pitot Tube. Type s. as described In ilons of this method are met. ;;· 
Section 2.1 or Method 2, or other device ap- ·2.1.8 Barometer. Mercury, aneroid, or 

·proved by the Administrator; the pl tot tube other barometer capable of mes.Suring at
shall be attached to the probe extension to niospheric pressure to. within 2li mm Hg 
Bllow constant monitoring of the stack gas (0.1 In: ·Hg>. In many cases, the,,barometric 
velocity <see Figure l '7-1>.. The Impact <high readlDg may be obtained from !lo nearby na
pressure> opening plane of the pltot tube tlonal weather service station,.in which case 
shall be even with or above the nozzle entry the station value <which Is the absolute 
plane during sampling <see Method 2, barometric pressure> shall b'e requested and 
Plgure 2-6b>. It Is recommended: <l> that an adjustment for elevatidn differences be
the pltot tube have a known baseline coeffi- tween the weather station and sampling 
clent, determined as outlined In Section 4 Of point shall be applied: at a rate Of minus 2.5 
Method 2; and <2> that this known coeffi- mm Hg <0.1 In. Hg> ·per 30 m <100 ft> eleva
clent be preserved· by placing the pitot tube tlon increase or vice. yersa .f9~ .. ~1.ev,_atlon de-
in an Interference-free arrangement 'II.1th re- crease. ..• .•.•.. " .. 

.spect to the sampling nozzle, filter holder. 2.1.9· Gas Density·' Detennliiatlon' Equip. 
and temperature sensor <see Figure 1'7-1>. ment. Temperature sensor>and pressure 
Note that the 1.9 cm <0.75 In> free-space be- gauge, as described In Sections -2.3 and 2.4 of 
tween the nozzle and pltot tube shown in Method 2, and gas analyrer, If necessary, as 
Figure 17-1, is based on a 1.3 cm <0.5 In> m described in Method 3. 
nozzle. If the sampling train Is designed for The temperature sensor shall be attached 
MmPllng at higher flow rates than that de- to either the pltot tube or to the probe ex
scribed In APTD-0581, thus necessitating tension, in a fixed configuration. If the tem
the use of larger sized nozzles, the free- perature sensor Is attached In the field; the 
space shall be 1.9 cm <0.75 in> with the larg- sensor shall·,be placed In an Interference
est sized nozzle In place. free arra.ngemen( 'II.1th respect to the Type 

Source-sampling assemblies that do not · S pltot tube cl~nlngs <as shown in Figure 
meet the minimum spacing requirements of 1'7-1 or In Figure 2-'7 of Method 2>. Alterna
Flgure 17-1 <or the equivalent of these re- tlvely, the temperature sensor need not be 
quirements, e.g., Figure 2-'7 of Method 2> attached to either the probe extension or 
may be used; however. the pltot tube coeffi- pltot tube during sampling, provided that a 
clents of such assemblies shall be deter- difference of not more than 1 percent In the 
mined by calibration, using methods subject average velocity measurement.· ls Introduced. 
to the approval of the Administrator. .. ·This· alternative Is "&ubJectX'to' the approval 

2.1.5 Differential Pressure Gauge. In· .~f the A~lnlstrator:. 1v,;.'.,"'4 \: 
cllned manometer or equivalent device 2.2 Sample Recovery. ·' 
<two>, as described ln Section 2.2. of Method, ·. 12.2.l Probe· Nozzle ·Brush. Nylon bristle 
2. One manometer shall be used for velocity brush with stainless steel wire handle. The 
head <Ap> readings, and the other, for Ori· brush shall be properly sized and shaped to 
flee dlfferentl.a! pressure readings. brush out the probe nozzle. 

2.2.2 Wash Bottles-Two. Glass wash 
':bottles are · recommended; polyethylene 
·v,;il.sh bottles may be used at the option or 
th"e tester. It Is recommended that acetone 
not be stored In J)olyethylene bottles for 
longer than a month. 

2.2.3 Glass Sample Storage Containers. 
Chemically resistant, borosilicate glass bot
tles, for acetone. washes, 500 'ml or 1000 ml. 
·screw ·cap liners shall either be rubber
backed Teflon or shall be constructed so as 
to be leak-free and resistant to chemical 
attack by acetone. <Narrow mouth glass bot
tles have been found to be less prone to 
leakage.> Alternatively, polyethylene bottles 
may be used. 

2.2.4 Petri Dishes. For filter samples; 
glass or polyethylene, unless otherwise 
specified by the Administrator. 
: 2.2.5 Graduated Cylinder and/or Bal
ance. To measure condensed water to within 
i ml or 1 g. Graduated cylinders shall have 
subdivisions no greater than 2 ml. Most lab
oratory balances are capable of weighing to 
the nearest 0.5 g or less. Any of these bal
arices Is suitable for use here and in Section 
2:3.4 .. 

·2.2.6 Plastic Storage Containers. Air 
tight containers to stcire silica gel. 
· · 2.2.'7 Funnel and Rubber Policeman. To 
aid In transfer of silica gel to container; not 

-necessary If ·silica gel Is weighed In the field. 
· 2.2.8 Funnel. Glass or polyethylene, to 
aid in sample recovery. 
· ·2.3 ' Analvsis. 

2.3.1 018.ss Weighing Dishes. 
2.3.2 Desiccator. 

· 2.3.3 Analytical Balance. To measure to 
within 0.1 mg. 

2.3.4 · Balance. To measure to within 0.5 
ri:>.g; 
• ;2.3.5 Beakers. 250 ml. 

"• 2.3.6 Hygrometer. To measure the rela
tive humidity of the laborator~· environ
ment. 
' 2.3.7· Temperature Gauge. To measure 
the temperature of the laboratory environ
ment. 
· 3. Rea.gents. 

3.1 . Sampling; 
. 3.1.1 Filters: The In-stack filters shall be 

gl&Ss mats or thllr.ble fiber filters, without 
organic binders, and shall exhibit at least 
99.95 percent efficiency <00.05 percent pene
tration> on 0.3 micron dioctyl phthalate 
smoke particles. The filter efficiency tests 
shall be conducted In accordance with 
ASTM .standard method D 2986-71. Test 
data from the supplier's quality control pro
gram are sufficient for this purpose. 
. 3.l.2 Silica Gel. Indicating type, 6- to 16-
mesh. If previously used, dry at 175' C <350' 
F> for 2 hours. New silica gel may be used as 
received. Alternatively, other types of desic
cants <equiValent or better> may be used. 
subject· to Uie approval of the Administra-
tor:. , ., · · 
· · 3.1'.3 · Cn.ished Ice. 
''3.1.4 Stopcock Grease. Acetone-Insoluble, 

h·eat-stable slllcone grease. This Is not nec
essary If screw-on connectors with Teflon 
sleeves, or sinllla.r; are used. Alternatively. 
other types of stopcock grease may be used. 
subjeet to the approval of the Adrnlnistra
tOr. 

s:2 'Sample· Recovery. Acetone. reagent 
gtade, ·00:001 percent residue, ln glass bot
tles. Acetone from metal containers general
ly 'has' a> high residue blank and should not 
be· use'd.' Sometimes, suppliers transfer ac
etOne to glass bottles from metal containers. 
Thus. acetone· blanks shall be run prior to 
field u8e and· only ·acetone with low blank 
·~··_. . 



values <00.001 percent> lhall be used. In no 
case shall a blank value of IJ"t!&ter t.bui 
0.001 percent of the weight of acetone ~ 
be subtracted from the sample weighL 

3.3 Analysts. 
3.3.1 Aeetone. Same as 3.2. 
3.3.2 Desiccant. Anhydrous calcium llul· 

fate, indicating type. Alternatively, other 
types of desiccants may be used, subject to 
the approval of the Admlnlstrator. 

t. Procedure. 
t.l Sampling. The complexity of th1a 

method Is such that, in order to obtain rell
able results, testers should be trained and 
experienced with the test procedures. 

t.1.1 Pretest Preparation. All compo
nents shall be maintained and calibrated ac
cording to the procedure described In 
APTD-0576, unless otherwJse specified 
herein. 

Weigh several 200 to 300 g portions of 
silica gel in air-tight containers to the near
est 0.5 g. Record the total weight of the 
silica gel plus container, on each container. 
As an alternative, the slllca gel need not be 
prewelghed, but may be weighed directly In 
Its lmpinger or sampling holder Just prior to 
train assembly. 

Check lllters vtsually against llght for lr· 
regularities and fiaws or pinhole leaks. 
Label filters of the proper 117.e on the back 
side near the edge using numbering ma
chine ink. As an alternative, label the ship. 
ping containers <glass or plastic petri dishes> 
and keep the filters in these containers at 
au times except during sampling and wetah· 
Ina. 

Desiccate the filters at 20±5.6" C <66±10" 
P> and ambient pressure for at least 2t 
hours and weigh at intervals of at least 6 
hours to a constant weight, i.e.. 00.5 mg 
change from previous weighing; record re
ISUlts to the nearest 0.1 mg. During each 
weighing the filter must not be exposed to 
the laboratory atmosphere for a period 
sreater than 2 minutes and a relative hu
mldity above 50 percent. Alternatively 
<unless otherwise speclfled by the Admlnla
trator>. the filters may be oven dried at 105" 
C <220" F> for 2 to 3 hours, desiccated for 2 
hours, and weighed. Procedures other than 
those described, which account for relative 
humldlty effects, may be used, subject to 
the approval of the Admlnlstrator. 

t.1.2 Prellmlnary Determinations. Select 
the sampling site and the minimum number 
of sampling points'accordlng to Method 1 or 
as specified by the Admlnlstrator. Make a 
projected-area model of the probe exten
sion-filter holder assembly, with the pltot 
tube face openings positioned along the cen
terline of the stack, as shown In Figure 17-2. 
Calculate the estimated cross-section block· 
age, as shown in Figure 17-2. If the blockage 
exceeds 5 percent of the duct cross sectional 
area, the tester has the following options: 
<I> a suitable out-of-stack filtration method 
may be used instead of in-stack filtration: or 
<2> a special in-stack arrangement, in which 
the sam·pllng and velocity measurement 

°Bites are separate, may be used; for detalla 
cioncemlng this approach, consult with the 
Admlnlstrator <see also Citation 10 in Sec· 
Uon 7>. Determine the stack pressure, tem
perature, and .the range of velocity heada 
using Method 2; it Is recommended that a 
leak-check of the pltot lines <see Method 2, 
Section 3.1> be performed. Determine the 
moisture • content using Approximation 
Method t or its alternatives for the purpose 
of making lsoklnetlc sampllng rate settings. 
Determine the stack gas dry molecular 
weight, as described in Method 2, section 

I.I; If lntecrated Method 3 sampling Is used 
far molecular weight determination. the in· 
t.earated baa 1&mple shall be taken slmulta· 
neoualy with. and for the same total length 
of time' as, the particular sample run. 

SAMPLING 
NOZZLE 

IN-STACK FILTER· 
PROBE EXTENSION 

ASSEMBLY 

ESTIMATED fsHADED AREj 
BLOCKAGE. • [ DUCT AREA 

(%) 

x 100 

STACK 
WALL 

Figure 17·2. Projected-area model of cross-section blockage 
(approximate average for a sample traverse) caused by an 

in-stack filter holder-probe extension assembly. 
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Select a nozzle size based on the range of 
velocity heads, such that it is not necessary 
to change the nozzle size In order to main
tain isoklnetic sampling rates. ·During the 
run. do not change the nozzle size. Ensure 
that the proper differential pressure gauge 
is chosen for the range of velocity heads en
countered <see Section 2.2 of Method 2). 

Select a probe extension length such that 
all traverse points can be sampled. For large 
stacks, consider sampling from opposite 
sides of the stack to reduce the length of 
probes. 

Select a total sampling time greater than 
or equal to the minimum total sampling 
time specified in the test procedures for the 
specific industry such that <ll the sampling 
time per point is not Jess than 2 minutes <or 
some greater time Interval If specified by 
the Administrator), and <2> the sample 
volume taken <corrected to standard condi
tions> will exceed the required minimum 
total gas sample volume. The latter ls based 
on an approximate averare sampling rate. 

It is recommended that the number of 
minutes sampled at each point be an Integer 
or an integer plus one·half minute, In order 
to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, 
it may be ne~essary to sample for shorter 
times at the traverse points and to obtain 
smaller gas sample volumes. In these cases, 
th~ Administrator's approval must first be 
obtained. 

4.1.3 Preparation of Collection Train. 
During preparation and assembly of the 
sampling _train. keep all openings where con
tamination can occur covered until just 
prior to assembly or until sampling is about 
to begin. 

If impingers are used to condense stack 
gas moisture, prepare them aS follows: place 
100 ml of water in each of the first two im
pingers, leave the third impinger empty, 
and transfer approximately 200 to 300 g of 
preweighed silica gel from its container to 
the fourth impinger. More silica gel may be 
used, but care should be taken to ensure 
that it is not entrained and carried out from 
the impinger during sampling. Place the 
container in a clean place for later use In 
the sample recovery. Alternatively, the 
weight of the silica gel plus impinger may 
be determined to the nearest 0.5 g and re
corded. 

If some means other than impingers is 
used to condense moisture. prepare the con
denser <and, if appropriate, silica gel for 
condenser outlet> for use. 

Using a tweezer or clean disposable surgj· 
cal gloves, place a labeled <identified> and 

weighed filter In the filter holder. Be sure 
that the filter ls properly centered and the 
gasket properly placed so as not to allow the 
sample gas stream to circumvent the filter. 
Check filter for tears after assembly ls com
pleted. Mark the probe extension with heat 
resistant tape or by some other method to 
denote the proper distance Into the stack or 
duct for each sampling point. 

Assemble the train as in Figure 17-1, using 
a very light coat of silicone grease on all 
ground glass joints and greasing only the 
outer portion <see APTD-0576> to avoid pos
sibility of contamination by the slllcone 
grease. Place crushed Ice around the lm
pingers. 

4.1.4 Leak Check Procedures. 
4.1.4.l Pretest Leak-Check. A pretest 

leak-check is recommended, but not re
quired. If the tester opts to conduct the pre
test leak-check, the following procedure 
shall be used. 

After the sampling train has been assem
bled, plug the Inlet to the probe nozzle with 
a material that will be able to withstand the 
stack temperature. Insert the filter holder 
into the stack and wait approximately 5 
minutes <or longer, if necessary> to allow 
the system to come to equilibrium with the 
temperature of the stack gas stream. Tum 
on the pump and draw a vacuum of at least 
380 .mm Hg (15 In. HgJ; note that a lower 
vacuum may be used, provided that it ls not 
exceeded during the test. Determine the 
leakage rate. A leakage rate in excess of 4 
percent of the average sampling rate or 
0.00057 m•/min. <0.02 cfml, whichever Is 
less, is unacceptable. 

The following leak-check Instructions for 
the sampling train described In API'D-0576 
and APTD-0581 may be helpful. Start the 
pump with by-pass valve fully open and 
coarse adjust valve completely closed. Par
tially open the coarse adjust valve and 
slowly . .close the by-pass valve until the de
sired vacuum is reached. Do not reverse di
rection of by-pass valve. If the desired 
vacuum is exceeded, either leak-check at 
this higher vacuum or end the leak-check as 
shown below and start over. 

When the leak-check ls completed, first 
slowly remove the plug from the Inlet to the 
probe nozzle and immediately tum off the 
vacuum pump. This prevents water from 
being forced backward and keeps silica gel 
from being entrained backward. 

4.1.4.2 Leak-Checks During Sample Run. 
If, during the sampling run. a component 
<e.g., filter as,<;embly or impinger> change be
comes necessary, a leak-check shall be con
ducted immediately before the change is 
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made. The leak-check shall be done accord
ing to the procedure outlined in Section 
4.1.4.1 above, except that it shall be done at 
a vacuum equal to or greater than the maxi
mum value recorded up to that point in the 
test. If the leakage rate ls found to be no 
greater than 0.00057 m•/min <0.02 cfmJ or 4 
percent of the average sampling rate 
<whichever ls less>. the results are accept
able, and no correction will need to be ap
plied to the total volume of dry gas metered; 
If, however, a higher leakage rate is ob
tained, the tester shall either record the 
leakage rate and plan to -correct the sample 
volume as shown in Section 6.3 of this 
method, or shall void the sampling run. 

Immediately after component changes, 
leak-checks are optional; if such leak-checks 
are done. the procedure outlined in Section 
4.1.4.1 above shall be used. 

4.1.4.3 Post-Test Leak-Check. A leak
check ls mandatory at the conclusion of 
each sampling run. The leak-check shall be 
done in accordance with the procedures out
lined in Section 4.1.4.1, except that it shall 
be conducted at a vacuum equal to or great
er than the maximum value reached during 
the sampling run. ff the leakage rate is 
found to be no greater than 0.00057 m•/min 
<0.02 cfml or 4 percent of the average sam
pling rate <whichever is Jess), the results arc 
acceptable, and no correction need be ap
plied to the total volume of dry gas metered. 
If, however, a higher leakage rate is ob
tained, the tester shall either record the 
leakage rate and correct the sample volume 
as shm1:n in Section 6.3 of this method, or 
shall void the sampling run. 

4.1.5 Particulate Train Operation. 
During the sampling run, maintain a sam
pling rate such that sampling is within 10 
percent of true isokinetic, unless otherwise 
specified by the Adminisirator. 
· For each run, record the data required on 
the example data sheet shown in Figure 17-
3."Be sure to record the initial dry gas.meter 
reading. Record the dry gas meter readings 
at the beginning and end of each sampling 
time Increment, when changes in flow rates 
are made, before and after each leak check, 
and when sampling is halted. Take other 
readings required by Figure 17-3 at Je11.5t 
once at each sampll" point during each time 
lncrement·and additional readings when sig
nificant changes < 20 percent variation· in ve
locity head readings) necessitate additional 
adjustments in flow rate. Level and zero the 
manometer. Because the manometer le\·el 
and zero may drift due to vibration's and 
temperature changes, make periodic checks 
during the traverse. 
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Figure 17-3. Particulate field data. 



Clean the portholes prior to the test run 
to minimize the chance of sampling the de
posited material. To begin sampling, remove 
the nozzle cap and verify that the pitot tube 
and probe extension are properly posi
tioned: Position the nozzle at the first tra
verse point with the tip pointing directly 
into the gas stream. Immediately start the 
pump and adjust the flow to isoklnetic con
ditions. Nomographs are available, which 
aid In the rapid adjustment to the isoklnetic 
sampling rate without excessive computa
tions. These nomographs are designed for 
use when the Type S pltot tube coefficient 
is 0.85z0.02, and the stack gas equivalent 
density <dry molecular weight> Is equal to 
29±4. API'D-0576 details the procedure for 
using the nomographs. If c. and M. are out
side the above stated ranges, do not use the 
nomographs unless appropriate steps <see 
Citation '1 in Section '1 > are taken to com
pensate for the deviations. 

When the stack Is under significant nega
tive pressure <height of lmpinger stem), 
take care to close the coarse adjust valve 
before inserting the probe extension assem
bly Into the stack to prevent water from 
being .forced backward. If necessary, the 
pump may be turned on with the coarse 
adjust valve closed. 

When the probe is In position, block off 
the openings around the probe and porthole 
to prevent unrepresentative dilution of the 
gas stream. 

Traverse the stack cross section, as re
quired by Method 1 or as specified by the 
Administrator, being careful not to bump 
the probe nozzle into the stack walls when 
sampling near the walls or when removing 
or Inserting the probe extension through 
the portholes, to minimize chance of ex
tracting deposited material. 

During the test run, take appropriate 
steps <e.g., adding crushed Ice to the Im
pinger ice bath> to maintain a temperature 
of less than 20· C <68° F> at the condenser 
outlet; this will prevent excessive moisture 
losses. Also, periodically check the level and 
zero of the manometer. 

If the pressure drop across the filter be
comes too high, making lsoklnetic sampling 
difficult to maintain, the filter may be· re
placed in the midst of a sample run. It Is 
recommended that another complete filter 
holder assembly be used rather than at
tempting to change the filter Itself. Before a 
new filter holder is installed, conduct a leak 
check. as outlined In Section 4.1.4.2. The 
total particulate weight sball Include the 
summation of all filter assembly catches. 

A single train shall be used for the entire 
sample run, except in cases where 'simulta
neous sampling Is required in two or more 
separate ducts or at two or more different 
locations within the same duct, or, In cases 
where equipment failure necessitates a 
change of trains. In all other situations, the 
use of two or more trains will be subject to 
the approval of the Administrator. Note 
that when two or more trains are used, a 
separate analysis of the collected particu
late from each train shall be performed, 
unless identical nozzle sizi:s were used on all 
trains, In which case the particulate catches 
from the individual trains may be combined 
and a single analysis performed. 

At the end of the sample run. turn off the 
pump, remove the probe extension assembly 
from the stack, and record the final dry gas 
meter reading. Perform a leak-check, as out
lined In Section 4.1.4.3. Also, leak-check the 
pitot lines as described In Section 3.1 of 
Method 2; the Jines must pass this leak-

check, In order to validate the velocity head 
data. 

4.1.6 Calculation of Percent Isoklnetlc. 
Calculate percent isoklnetlc <see Section 
6.11> to determine whether another test run 
should be made. If there is difficulty In 
maintaining isoklnetic rates due to source 
conditions, consult with the Administrator 
for possible variance on the isoklnetic rates. 

4.2 Sample Recovery. Proper cleanup 
procedure begins as soon as the probe ex
tension assembly is removed from the stack 
at the end of the sampling period. Allow the 
assembly to cool. 

When the assembly can be safely handled, 
wipe off all external particulate matter near 
the tip of the probe nozzle and place a cap 
over it to prevent losing or gaining particu
late matter. Do not cap off the probe tip 
tightly while the sampling .train· is cooling 
down as this would create a vacuum 1n the 
filter holder, forcing condenser water back
ward. · 

Before moving the sample train to the 
cleanup site, discOnnect the filter holder
probe nozzle 886embly from the probe ex
.tension; cap the open inlet of the probe ex
tension. Be careful not to lose any conden
sate, lf present. Remove the umbillcal cord 
from the condenser outlet and cap the 
outlet. If a flexible line ls used between the 
first impinger <or condenser> and the probe 
extension, disconnect the line at the probe 
extension and let any condensed water or 
liquid drain into the lmplngers or condens
er. Disconnect the probe extension from the 
condenser; cap the probe extension outlet. 
After wiping off the silicone grease, cap off 
the condenser Inlet. Ground glass stoppers, 
plastic caps, or serum caps <whichever are 
appropriate> may be used to close these 
openings. 

Transfer both the filter holder-probe 
nozzle assembly and the condenser to the 
cleanup area. This area should be clean and 
protected from the wind so that the chances 
of c6ntamlnatlng or losing the sample will 
be minimized. 

Save a portion of the acetone used for 
cleanup as a blank. Take 200 ml of this ac
etone directly from the wash bottle being 
used and place It ln a glass sample container 
labeled "acetone blank." 
· Inspect the train prior to and during dis
assembly and note any abnormal conditions. 
Treat the samples as follows: 

Container No. l. Carefully remove the 
filter from the filter holder and place it in 
Its identified petri dish container. Use a pair 
of tweezers and/or clean disposable surgical 
gloves to handle the filter. If it is necessary 
to fold the filter, do so such that the partic
ulate cake ls. Inside the fold. Carefully trans
fer to the petri dish any particulate matter 
and/or filter fibers which adhere to the 
filter holder gasket, by using a dry Nylon 
bristle brush and/or a sharp-edged blade. 
Seal the container. 

·container No. 2. Taking care to see that 
dust on the outside of the probe nozzle or 
other exterior surfaces does not get into the 
sample, quantitatively recover particulate 
matter or any. condensate from the probe 
nozzle, fitting, and front half of the filter 
holder by washing these components with 
acetone and placing the wash in a glass con
tainer. Distilled water may be used Instead 
of acetone when approved by the Adminis
trator and shall be used when specified by 
the Administrator; in these cases, save a 
water blank and follow Administrator's di· 
rections on analysts. Perform the acetone 
rinses as follows: 
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Carefully remove the probe nozzle and 
clean the inside surface by .rinsing with ac
etone from a wash bottle and brushing with 
a Nylon bristle brush. Brush until acetone 
rinse shows no visible particles, after which 
make a filial rinse of the Inside surface with 
acetone. 

Brush and rinse with acetone the inside 
parts of the fitting In a similar way until no 
visible particles remain. A funnel <glass or 
polyethylene> may be used to aid In trans
ferring liquid washes to the container. Rinse 
the brush with acetone and quantitatively 
collect these washings in the sample con· 
talner. Between sampling runs, keep 
brushes clean and protected from contami
nation. 

After ensuring that all Joints are wiped 
clean of silicone grease <if applicable>. clean 
the Inside of the front half of the filter 
holder by rubbing the surfaces with a Nylon 
bristle brush and rinsing with acetone. 
Rinse each surface three times or more if 
needed to remove visible particulate. Make 
final rinse of the brush and filter holder. 
After all acetone washings and particulate 
matter are collected in the sainple contain
er. tighten the lid on the sample container 
so that acetone will not leak out when it Is 
shipped to the laboratory. Mark the height 
of the fluid level to determine whether or 
not leakage occurred during transport. 
Label the container to clearly identify its 
contents. 

Container No. 3. 1f silica gel is used In the 
condenser system for mositure content de· 
termination, note the color of the gel to de
termine if It has been completely spent; 
make a notation of its condition. Transfer 
the silica gel back to its original container 
and seal. A funnel may make It easier to 
pour the silica gel without spilling, and a· 
rubber policeman may be used as an aid In 
removing the silica gel. It is not necessary to 
remove the small amount of dust particles 
that may adhere to the walls and are diffi
cult to remove. Since the gain in weight is to 
be used for moisture calculations. do not use 
any water or other liquids to transfer the 
silica gel. If a balance is availabie 1n the 
field, follow the procedure for Container 
No. 3 under "Analysis." 

Condenser Water. Treat the condenser or 
lmplnger water as follows: make a notation 
of any color or film In the liquid catch. Mea· 
sure the liquid volume to within ± 1 ml by 
using a graduated cylinder or, If a balance is 
avaiiable, determine the liquid weight to 
within ±0.5 g. Record the total volume or 
weight of liquid present. This Information is 

· required to calculate the moisture content 
of the effluent gas. Discard the liquid after 
measuring and recording the volume or 
weight. 

4.3 Analysis. Record the data required on 
the example sheet shown in Figure 1'1-4. 
Handle each sample container as follows: . 

Container No. l. Leave the contents in the 
shipping container or transfer the filter and 
any loose particulate from the sample con· 
tainer to a tared glass weighing dish. Desic
cate for 24 hours in a desiccator containing 
anhydrous calcium sulfate. Weigh to a con
stant weight and report the results to the 
nearest O. l mg. For purposes of this Section, 
4.3, the term "constant weight" means a dif
ference of no more than 0.5 mg or 1 percent 
of total weight less tare weight, whichever is 
greater, between two consecutive weighings, 
with no less than 6 hours of desiccation 
time between weighings. 

Alternatively, the sample may be oven 
dried at the average stack temperature or 



ios· c <220· Fl, whichever Is less. for 2 to 3 Plant __ ----------------------- ----
hours. cooled in the desiccator. and weighed 
to a constant weight, unless otherwise speci· Date 
fled by the Administrator. The tester may ---------------------------
also opt to oven dry the sample at the aver· 
age stack temperature or ios· C <220· Fl. Run No.--------------------------
whichever Is less. for 2 to 3 hours, weigh the 
sample, and use this weight as a final Filter No. 
weight.. -------------------------

Amount liquid lost during transport ---------------

Acetone b1ank volume, ml--------------------

Acetone wash volume, ml ___________________ _ 

Acetone black concentration, mg/mg (equation 17~) 

Acetone wash blank, mg (equation 17-5) 

WEIGHT OF PARTICULATE COLLECTED. I 
CONTAINER mg 

NUMBER 
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

1 

2 

TOTAL --- -~ ---- --
Less acetone blank 

Weight of particulate matter 

VOLUME OF LIQUID 
WATER COLLECTED 

IMPING ER SILICA GEL 
VOLUME. WEIGHT. 

ml g 

FINAL 

INITIAL 

LIQUID COLLECTED 

TOT AL VOLUME COLLECTED g·I ml 
-

•CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml). 

INCREASE. g =VOLUME WATER. ml 
1 g/ml 

Figure 17-4. Analytical data. 
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Container No. 2. Note the level of liquid In 
the container and confirm on the analysis 
sheet whether or .not leakage occurred 
during transport. If a noticeable amount of 
leakage has occurred, either void the sample 
or use methods, subject to the approval of 
the Administrator, to correct the final re
sults. Measure the liquid in this container 
either volumetrically to ± 1 ml or gravime
trlcally to ±0.5 g. Transfer the contents to a 
tared 250-ml beaker and evaporate to dry
ness at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a con
stant weight. Report the results to the near
est 0.1 mg. 

Container No. 3. This step may be con
ducted in the field. Weigh the spent silica 
gel <or silica gel plus implnger> to the near
est 0.5 g using a balance. · 

"Acetone Blank" Container. Measure ac
etone in this container either volumetrically 
or gravimetrically. Transfer the acetone to a 
tared 250-ml beaker and evaporate to dry
ness at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a con
stant weight. Report the results to the near
est 0.1 mg. 

NOTE.-At the option of the tester, the 
contents of Container No. 2 as well as the 
acetone blank container may be evaporated 
at temperatures higher than ambient. If 
evaporation is done at an elevated tempera
ture, the temperature must be below the 
bolling point of the solvent; also, to prevent 
"bumping," the evaporation process must be 
closely supervised, and the contents of the 
beaker must be swirled occasionally to 
maintain an even temperature. Use. extreme 
care, as acetone Is highly flammable and 
has a low flash point. 

5. Calibration. Maintain a laboratory log 
of all calibrations. 

5.1 Probe Nozzle. Probe nozzles shall be 
calibrated before their initial use In the 
field. Using a micrometer, measure the 
inside ~iameter of the nozzle to the nearest 

0.025 mm <0.081 !JI.). Make three separate 
measurements UBl&tr different diameters 
each time, anGI oM.aln Ute average of the 
measurernents. The difference between the 
high and low nwneen shall not exceed 0.1 
mm 1(0.004 In.). When nozzles become 
nicked, dented, OI' corroded, they shall be 
reshaped, aharpenecl, and recalibrated 
before use. Each ~e llhall be permanent
ly and unlquel:v Identified. 

5.2 Pltot Tube. If the pitot tube is placed 
In an interference-fl'ee &rren&"ement with re
spect to the other probe assembly compo
nents, Its baseline <laolsted tube> coefficient 
shall be determined • outlined In Section 4 
of Method 2. If the prolle aseembly is not in
terf erence-free, the iWtot tube assembly co
efficient shall IM! detemllned bf eallbratlon, 
using methods subject to tbe approval of 
the Administrator. 

5.3 Meterillll ll)'Wtem. Before Its Initial 
use In tbe field, the metering BY8tem shall 
be calibrated a.ccording to the procedure 
outlined in .APTD..-16. Instead of physical
ly adjusting tbe 41')' ps meter dlal readings 
to correspond to the -t test meter read
ings, calibration taetors may be used to 
mathematleally correct tbe 198 meter dial 
readings to the preper values. 

Before callb'ratin. the metering system, It 
Is suggested that a le&k-chectt be conducted. 
For metering systems having diaphragm 
pumps, the normal leak-check procedure 
will not detect leakages within the pump. 
For these CMeB the folk>wt.ng leak-check 
procedure la 11U&P&te4: make a 10-minute 
calibration nm ·at 0.00057 m •/min <0.02 
cfm>; at the end of the run, take the differ
ence of the measured wet test meter and 
dry gas meter volumN; divide the difference 
by 10, to get the leak rate. The leak rate 
should· not exceed 0.0006'7 m•/min <0.02 
cfm>. 

After each field use:·uae calibration of the 
metering system .mall be checked by per
forming three calltwt.Uen rum at a single, 
Intermediate erlfiee setting <baaed on the 
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previous field test>. with the vac\JUftll Ht • 
the maximum value reached during the .._ 
series. To adjust the vacuum, Insert a '8lw 
between the wet test meter and the tnllt I/If 
the metering system. Calculate the aftnle 
value of the calibration factor. If the ea&t
bratlon has changed by more tkan i per
cent, recalibrate the meter over the Nil 
range of orifice settings, as oataned a 
APTD-0576. . . . 

Alternative procedures, e.g., ustne tJse Gllt
flce meter coefficients, may be used, sul»J!eet. 
to the approval of the Administrator. 

Non:.-If the dry gas meter coeffieiellt 
values obtained before and alter a td 
series differ by more than 5 percent, U. 
test series shall either be voided, Gt ~ 
tions for the test series shall be peFl-Ol'lnlllt 
using whichever meter coefficient. value 
<I.e., before or after> gives the lower '118.l\le GI 
total sample volume. : . · 

5.4 Temperature Gauges. Use tlM ~ 
dure In Section 4.3 of Method 2 to ~ 
In-stack temperature gauges. Dtal tAeniaa.. 
eters, such as are used for the dry gas mew 
and condenser outlet, shall be catitll8tect 
against mercury-In-glass thermometer& 

5.5 Leak Check of Metert&g ~ 
Shown In Figure 17-1..That portlon of ta. 
sampling train from the PUl1\J> to the Cll'iftee 
meter should be leak checked prloi- toewel 
use and after each shipment. Leakatre alt.er 
the pump will result In less.volume betas 18-
corded than Is actually sampled. The !GBMr· . 
Ing procedure is suggested <see Figure 1T-6t. 
Close the main valve ori · the meter boll. 
Insert a one-hole rubber stopper ,,,,... 
rubber tubing attached Into the orifice -. 
haust pipe. Disconnect and vent the low Oh 
of the orifice manometer. Close off the lolJ! 
side orifice tap. Pressurize the S¥Stem lio tt 
to 18 cm <5 to 7 In.> water column IV blew· 
Ing Into the rubber tubing. Pilllch off tM · 
tubing and observe the manometer for «me 
minute. A loss of pressure on the· mano
meter Indicates a leak In .the metier bell; 
leaks, if present, must be corrected. 



... 
::c 
~~ 
-:1: 
'7 ::I 
!!:~ 
ct 

ii. 
.8 ... 

Cl> .... 
Q) 

E -0 
~ 

~ 
~ 

"' .111. co 
Cl> 

_J 

.-; 
/ ,.:.. -c» ... 

. ii 
w.. 

I·II-Appe'ndix A-77 

5.6 Barometer. Calibrate against a mer
cury barometer. 

6. Calculations. Carry out calculatio!lS. re
taining at least one extra decimal figure 
beyond that of ~he BCQuired data. Round off 
figures after the final calculation. Other 
forms of the equations may be used as long 
as they give equivalent results. 

6.1 Nomenclature. 

A..=Cross-sectional area of nozzle, m• <ft•>. 
B.,=Water vapor In the gas stream. propor

tion by volume. 
C.=Acetone blank residue concentration, 

mg/g. 
C,=Concentratlon of particulate matter In 

stack gas, dry basis, corrected to stan
dard conditions, g/dscm <g;dscfl. 

l=Percent of lsoklnetlc sampling. 
I..=Maxlmurr. acceptable leakage rate for 

either a pretest leak check or for a leak 
check following a component change; 
equal to 0.00057 m•/min <0.02 cfm> or 4 
percent of the average sampling rate, 
whichever is Jess. 

L.=lndlvldual leakage rate observed during 
the leak check conducted prior to the 
"i"'" component change <i= 1, 2, 3 ... nl, 
m•/mln <cfml. 

I..=LeS:kage rate observed during the post
test leak check, m•/min <cfm>. 

m.=Total amount of particulate matter col
lected, mg. 

M.=Molecular weight of water, 18.0 g/g
mole <18.0 lb/lb-mole). 

m.=Mass of residue of acetone after evapo
ration, mg. 

P .. ,=Barometric pressure at the sampling 
site, mm Hg <In. Hgl. · 

P,=Absolute stack gas pressure, mm Hg <In. 
Hg>. 

P.,.=Standard absolute pressure, 760 mm 
Hg <29.92 In. Hg>. 

R=ldeal gas constant, 0.06236 mm Hg-m•/ 
"K-g-mole <21.85 In. Hg-ft•/"R-lb-mole>. 

T.,=Absolute average dry gas meter tem
perature <see Figure 17-3>. "K <'Rl. 

T,=Absolute average stack gas temperature 
<see Figure 17-3!. "K <"R>. 

T...,=Standard absolute temperature, 293"K 
<528"R> . 

V.=Volume of acetone blank, ml. 
v •• = Volume of acetone used In wash, ml. 
V1c=Total volume of liquid collected In lm-

plngers and silica gel <see Figure 17-4), 
ml. 

V.,=Volume of gas sample as measured by 
dry gas meter, dcm <def>. 

V.,.,..,,=Volume of gas sample measured by 
the dry gas meter, corrected to standard 
conditions. dscm <d.scf>. 

v .. ,...,=Vo1ume of water vapor In the gas 
sample, corrected to standard condi
tions, scm <scf>. 

\',=Stack gas velocity, calculated by Method 
2, Equation 2-9, using data obtained 
from Method 17, m/sec <ft/sec>. 

W.=Weight of residue in acetone wash, mg. 
Y =Ory gas met.er calibration coefficient. 
~H=Average pressure differential across 

the orifice meter <see Figure 17-3>, mm 
H,O <In. H,0). 

p.=Density of acetone, mg/ml <see label on 
bottle). 

=-~Density of water, 0.9982 g/ml <0.002201 
lb/mil. 

6 =Total sampling time, min. 
· 6,=Sampllng time Interval, from the begin· 

ning of a run until the first component 
change, min. 

6,=Sampling time Interval, between two 
successive component changes, begin· 
ning with the Interval between the first 
and second chailtleS, min. 



t,=Sampllng time Interval, from the final 
<n'"> component change. until the end of 
the sampling run, min. 

13.6=Speclfic gravity or mercury. 
60=Sec/mtn. 
100=Converslon to percent. 

6.2 Average dry gas meter temperature 
and average orifice pressure drop. See data 
abeet <Figure 17-3>. 

6.3 Dry Gas Volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions <20" C, 760 mm Hg or 
68' F, 29.92 In. Hg> by using Equation 17-1. 

'•l•td). •.{1:~t··;,}~ 

where: 

Pbar + (t.H/13.6) 
Kl vm Y -"-'-'--~--

m 

Equation 17-1 

K.~0.3858' Kimm Hg for metric units; 
17.64' R/ln. Hg for Engllsh units. 

Non:.-Equatlon 17-1 can be used as writ
ten unless the leakage rate observed during 
any of the mandatory leak checks <I.e., the 
po.st-test leak check or leak checks conduct
ed prior to component changes> exceeds L.. 
If L. or Li exceeds L.. Equation 17-1 must be 
modified as follows: 

<a> Case I. No component changes made 
during sampling run. In this case, replace 
V., In Equation 17-1 with the expression: 

CV .,-<L.-L.>Bl 
<bl Case II. One or more component 

changes made during the sampling run. In 
thl.s case, replace V., In Equation 17-1 by the 
expression: 

and substitute or.!t for those leakage rates 
<X. nr r ... 1 which exceed L.. 

8.4 Volume of water vapor. 

Equation 17-2 
where: 
K,=0.001333 m•/ml for metric units: 0.04707 

ft•/ml for English units. 

8.5 Moisture Content. 

vm(std) + vw(std) 

Equation 1'1-3 

8.6 Acetone Blank Concentration. 

Equation 17-4 
6.7 Acetone Wash Blank. 

w.=c.v •• p. 
Equation 17-5 

6.8 Total Particulate Weight. Determine 
the total particulate catch from the sum or 
the weights obtained from containers 1 and 
2 less the acetone blank <see Figure 17-4>. 

NoTE.-Refer to Section 4.1.5 to assist in 
calculation of results Involving two or more 
filter assemblies or two or more sampling 
trains. 

6.9 Particulate Concentration. 

C.=<0.001 g/mg) <m0 /V.,1a ... 1> 
Equation 17-6 

6.10 Conversion Factors: 

From To Mulliph· by 

scf ..........•................. m • ........................... 0.02832 
a/ft• ...................•..... gr/ft• ...................... 15.43 
a/fl' .......•................. lb/ft•...................... 2.205x 10·• 
a/ft• .........•............... g/m• ....................... 35.31 

, 6.11 Isoklnetlc Variation. 
6.11.1 Calculation from Raw Data. 

Equation 17-7 
where: 
K,=0.003454 mm Hg-m•/ml-·K for metric 

units: 0.002669 In. Hg-ft•/rnl-'R for Eng
lish units. 

6.11.2 Calculation from Intermediate 
Values. 

Equation 17-8 
where: 
K.=4.320 for metric units; 0.09450 for Eng

lish units. 

6.12 Accept.able Results. If 90 percent 
010110 percent. the results are acceptable. If 
the rentlts arc low In comparison to the 
standa:·c and ! IS beyond the acceptable 
range, c::. If I Is less than 90 percent, the Ad
ministrator may opt to accept the results. 
Use Citation 4 in Section 7 to make Judg· 
ments. Otherv•lse, reject the results and 
repeat the test. 

'1. Bi.bliograph11. 
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Method 19. Determination of Sulfur 
Dioxide Removal Efficiency and 
Particulate: Sul/ ur Dioxide and Nitrogen 
Oxides Emission Rates From Electric 
Utility Steam Generators 98 

l. Principle and Applicability 
4..1 Principle. · 
t.1.1 Fuel samples from before a.nd 

after fuel pretreatment systems are 
collected and analyzed for sulfur and 
heat content, and the percent sulfur 
dioxide [ng/loule, lb/million Btu} 
reduction is calculated on a dry basis. 

. [Optional Procedure.) 
· 1.1.2 Sulfur dioxide and oxygen or 

carbon dioxide concentration data 
obtained from sampling emissions 
upstream and downstream of sulfur 
dioxide control devices are used to 
calculate sulfur dioxide removal 
efficiencies. (Minimum Requirement.) As 
im alternative to sulfur dioxide 
monitoring upstream of sulfur dioxide 
control devices, fuel samples may be 
collected in an as-fired condition and 
analyzed for !Julfur and heat content. 
(Optional Procedure.) · 

1.1.3 An overall sulfur dioxide 
emission reduction efficiency is 
calculated from the efficiency of fuel 
pretreatment systems and the efficiency 
of sulfur dioxide control devices. 

1.1.4 Particulate, sulfur dioxide, 
nitrogen oxides, and oxygen or carbon 
dioxide concentration data obtained 
from sampling emissions downstream 
from sulfur dioxide control devices are 
used along with F factors to calculate 
particulate, sulfur dioxide, and nitroge~ 
oxides emission rates. F factors are 
values relating combustion gas volume 
to' the heat content of fuels. 

1.2 Applicability. This method is 
applicable for determining sulfur 
removal efficiencies of fuel pretreatment 
and sulfur dioxide control devices and 
the overall reduction of potential sulfur 
dioxide emissions from electric utility 
steam generators. This method is also 
applicable for the determination of 
particulate, sulfur dioxide, and nitrogen 
oxides emission rates. 

2. Determination of Sulfur Dioxide 
Removal Efficiency of Fuel 
Pretreatment Systems 

z.t Solid Fossil Fuel. · 
2.1.1 Sample Increment Collection. 

Use ASTM D 2234 1, ~ype I. conditions 

1 Use the mo1t recent revision or designation of 
the AS1M procedure 1pecified. 

A. B. or C, and systematic spacing. 
Determine the number and weight of 
increments required per gross sample 
representing each coal lot according to 
Table Z or Paragraph 7.1.5.2 of ASTM D 
2234 1• Collect one gross sample for each 
raw coal lot and one gross sample for 
each product coal lot. 

2.1.2 ASTM Lot Size. For the purpose 
of Section 2.1.1, the product coal lot size 
is defined as the weight of product coal 
produced from one type of raw coal. The 
raw coal lot size is the weight of raw 
coal used to produce one product coal 
lot. Typically, the lot size is the weight 
of coal processsed in a 1-day (24 hours) 
period. If more than one type of coal is 
t?eeted end produced in 1 day, then 
gross samples must be collected and · 
analyzed for each type of coal. A coal 
lot size equaling the 90-day quarterly 
fuel quantity for a specific power plant 
may be used if representative sampling 
ciUl be conducted for the raw coal and 
product coal. 

Note.-Altemate definitions of fuel lot 
sius may be specified subject to prior 
approval of the Administrator. 

2.1.3 Gross Sample Analysis. 
Determine the percent sulfur content 
{%S) and gross calorific value {GCV} of 
the solid fuel on a dry basis for each 
gross sample. Use ASTM 2013 1 for . 
sample preparation. ASTM D 3177 1 for 
sulfur analysis. and ASTM D 3173 1 for 
moisture analysis. Use ASTM D 3176 1 

for gross calorific value determination. 
2.2 Liquid Fossil Fuel. 
2.2.1 Sample Collection. Use ASTM 

D 270 1 following the practices outlined 
. for continuous sampling for each gross 
sample representing each fuel lot. 

2.2.2 Lot Size. For the purposes of 
Section 2.2.1, the weight of product fuel 
from one pretreatment facility and 
intended as one shipment (ship load, 
barge load, etc.) is defined as one 
product fuel lot. The weight of each 
crude liquid fuel type used to produce 
one product fuel lot is defined as one 
inlet fuel lot. 

Note.- Alternate dflfinitions of fuel lot 
sizes may be specified subject to prior 
approval of. the Administrator. 

Note.- For the purposes of this method. 
raw or inlet fuel (coal or oil) is defined as the 
fu~I delivered to the desulfurization 
pretreatment facility or to the steam 
generating plant. For .pretreated oil the input 
oil,to the oil desulfurizaJion process (e.g. 
bydrotreatment emitted) is sampled. 

2.2.3 Sample Analysis. Determine 
the percent sulfur content (%S) and 
gross calorific value [GCV). Use ASTMD 
240 1 for the sample analysis. This value 
can be assumed to be on a dry basis. 

• Uae the most recent revision or designation of 
the ASTM procedure specified. 
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2.3 Calculation of Sulfur Dioxide 
Removal Efficiency Due to Fuel 
Pretregtment. Calculate the percent 
sulfur dioxide reduction due to fuel 
pretreatment using the following 
equation: 

.iRf • 100 [ l 

Where: 
'l'i.R,=Sulfur dioxide removal efficiency due 

pretreatment; percent. 
W.So=Su.lfur content uf the product fuel lot on 

a dry basis; weight percent. 
'16$i=Sulfur content of the inlet fuel lot on a 

dry basis; weight percent. 
GCV0 =Gross calorific value for the outlet 

fuel lot on a dry basis; k) /kg (Btu/lb). 
GCV1=Gross calorific value for the inlet fuel 

lot on a dry basis; kJ/kg (Btu/lb). 

Note.-If more than one fuel type Is used to 
produce the product fuel, use the following 
equation to calculate the sulfur contents per 
unit of heat content of the total fuel lot, 'JbS/ 
CCV: 

Where: 
Y 11 =The fraction of total mass input derived 

from each type, k. of fuel. 
'168.=Sulfur content of each fuel type, k.'on a 

dry basis; weight percent. 
GCV 11 =Gross calorific. value for each fuel 

type, k. on a dry basis; k)/kg (Btu/lb). 
n=The number of different types of fuels. 



3. Determination of Sulfur Removal 
$!ficiency of the Sulfur Dioxide Control 
Device • 

Where: paragraph in Section 2. The sampling 
can be conducted upstream of any fuel 
processing, e.g., plant coal pulverization. 
For the purposes of this section, a fuel 
lot size is defined as the weight of fuel 
consumed in 1 day (24 hours) and is 
directly related to the exhaust gas 
monitoring data at the outlet of the 
sulfur dioxide control system. 

3.1 · Sampling. Determine so. 
emission rates at the inlet and outlet of 
the sulfur dioxide control system 
according to methods specified in !he 
applicable subpart of the regulations 
and the procedures specified in Section 
&. The inlet sulfur dioxide emission rate 
may be determined tlirough fuel analysis 

9'R. =Sulfur dioxide removal efficiency of 
the sulfur dioxide control system using 
inlet and outlet monitoring data; percent. 

&.a o=Sulfur dioxide emission rate from the 
outlet of the sulfur dioxide control 
system; ng/J (lb/million Btu). 

·&.a 1=Sulfur dioxide emission rate to the 
outlet of the sulfur dioxide control 
system; ng/J (lb/million Btu). 

3.3 As-fired Fuel Analysis (Optional 
Procedure). If the owner or operator or 

3.3.1 Fuel Analysis. Fuel samples 
must be analyzed for sulfur content and 
gross calorific value. The ASTM 
procedures for determining sulfur 

(Optional, see Section 3.3.) , . 
an electric utility steam generator . 

3.2. Calculation. Calculate the 
percent removal efficiency using the chooses to determine the sulfur dioxide 

imput rate at the inlet to the sulfur . 
dioxide control device through an as
fired fuel analysis in lieu of data from a 
sulfur dioxide control system inlet gas 
monitor, fuel samples must be collected 
in accordance with applicable 

· content are defined in the applicable 
paragraphs of Section 2. following equatioD: , 

-SR • 100 JC (1.0 -
9(m) 

3.3.2 Calculation of Sulfur Dioxide 
Input Rate. The sulfur dioxide imput rate 
determined from fuel analysis is 
calculated by: 

. I 
s 

Where: 

• 

• 

2.Q.ClSf) x 101 
&CV for S. I. units • 

2.ocssf> 4 GCV x 10 for English units • 

Is ··sulfur dioxide input rate from as-fired fuel analysis, 

ng/J (lb/mtllton Btu). 

SSf •Sulfur content of as-fired fuel, on a dry basis; weight 

percent. 

GCV •Gross calorific value for as-fired fuel, on a dry basis; 

ltJ/kg ( Btu/1 b). 

3.3.S - Calculation of Sulfur Dioxide 3.3.2 and the sulfur dioxide emission 
Emission Reductlon Using As-fired Fuel rate, Esos. determined in the applicable 
Analysis. The sulfur dioxide emission paragraph of Section 5.3. The equation 
reduction efficiency is calculated using for sulfur dioxide emission reduction 
the sulfur imput rate from paragraph 1 efficiency is: 

· Eso 
SRg(f) • 100 x (LO • ,-:1> 

s 

Where: 

SRg(f) •Sulfur dioxfde removal efficiency of. the sulfur 

·dioxide control system usfng as-fired fuel analysis 

data; percent. 

Eso • Sulfur dioxide emfssion rate from sulfur dioxfde control 
2 

system; ng/J (lb/m11iton Btu). 

11 • Sulfur dioxide fnput rate from as-fired fuel analysis; 

ng/J (lb/millfon Btu). 
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4. Calculation of Overall Reduction in 
Potential Sulfur Dioxide Emission 

4.1 The overall percent sulfur 
dioxide reduction calculation uses the 
eulfur dioxide concentration at the Inlet 
to the sulfur dioxide control device 111J 

the base value. Any sulfur reductioa 
realized through fuel cleaning is 
.Introduced into the equation as an 
average percent reduction. '5R,. . 

4.Z Calculate the overall percent 
1ulfur reduction as: 

' · IR SR . , .::3 
• 100[1.o. (1.0. m> <t.o - m>l 

Where: 

SR
0 

• Overall sulfur dioxide Teductioni percent. 

SRf •Sulfur dioxide removal. efficfeeq of fuel pretreataent. 

fl"Olll Section 2i percetrt. Refer to applicable subpart 

for definition of applicable averaging period. 

·SR
9 

• Sulfur dioxide removal efficiency of sulfur cffoxfde control 

device either o2 or co2 • based calcula.tion or cateulated 

fro11 fuel analysts and emission data, fr«MI Sectioft 3i 

percent. Refer to appltcabl e subpaJ"t for definftton of 

applicable averaging periad. 

&. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI 11111 ts: 

and oxygen concentrations have been 
determined in Section 5.1, wet or dry F 
factora are used. (F,.) factors and 
aBSociated emission calculation 
procedure. are not applicable and may 
not be ueed after wet scrubbers; (P J or 
fF.J factors and &1sociated emission 
calculation procedures are used after 
wet scrubbers.) When pollutant and 
carbon dioxide concentrations have 
been determined in Section 5.1. Pc 
factors are used: 

5.Z.1 A veraae F Factors. Table 1 
shows average F4, P,.. and F. factors 
(scm/J. ad/million Btu) detennined for 
commonly used fuels. For fuels not 
listed in Table 1, the F factors are 
calculated according to the procedures 
outlined in Section S.2.2 oi this section. 

5.2 . .! Calculating an F Factor. If the 
fuel burned is not listed in Table t or if 
the owner or operator chooses to 
determine an P factor rather than-use 
the tabulated data, F factors are 
calculated using the equations below . 
. The sampling and analysis procedures . 
followed in obtaining data for these 
calculations are subject to the approval 
of the Administrator and the 
Administrator should be consulted prior 
to data collection. 

5.1 Sampling. Use the outlet SOa or 
O, or COa concentrations data obtained 
In Section 3.1. Determine the particulate. 
NO,., and Oa or COa concentrations 
according to methods specified in an 
applicable subpart of the regulations. 

Fd • 227.0(IH) + ts:7(SC) + 35.4(15) + 8.6(SN) • 28.S(SO) 
6Cv 

&.Z Determination of an F Factor. 
Select an average F factor (Section 5.Z.1) 
or calculate an applicable F factor 
(Section 5.2.Z.). U combined fuels are 
fired, the selected or calculated F factors 
are prorated using the procedures In 
Section 5.Z.3. F factors are ratios of the 
gas volume released during combustion 
of a fuel divided by the heat content of 
the fueL A dry F factor (F.) ls the ratio of 
the volume of dry flue gases generated 
to the calorific value of the fuel 
combusted: a wet F factor (F,.) la the 
ratio of the volum8 of wet flue gaau 
generated to the calorific value of the 
fuel combusted: and the carbon F factor 
(F J is the re tio of the volume of carboG 
dioxide generated to the calorific value 
or the fuel combusted. When pollutant 

347.4(SH)+95.7(SC)+35.4(SS)+8.6(SN)-28.S(S0)+13.0(SH20)** 
F • . ~ 

F • 20;UIC) 
c 

For Englfsh Unfts: 

• 106[S.57(SH) + 1.53(SC) + 0.57(15) + 0.14(111) • 0.46(SD)] 
Fd GCY · 

1o6cs.57(SH)+1_. 53(SC).O. 57(SS)+0.14(SN)-O. 46(SO)+O .21 Csiy>>-l 
F • • v. 

F • c . 

The SH20 ten1 uy be omitted 1f SH and IO include the U111vat11ble 
hydrogen and oxygen tn the forll of 11zo. 
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Where: 
F.,, F,., and F. have the units of scmfJ, or scf/ 

million Btu: 'K>H, %<:, 'K>S, 'K>N, %0, and 
9f.H.0 are the concentrations by weight 
(expressed ln percent} of hydrogen, 
carbon, sulfur, nitrogen, oxygen. and 
water from an ultimate analysis of the 
fuel: and GCV is the groH calorific value 
of the fuel in kJ/kg or Btu/lb and 
consistent with the ultimate analysis. 
Follow ASTM D 2015* for solid fuels, D 
240• for liquid fuels, and D 1826* for 
gaseous fuels aa applicable in · 
determining GCV. 

5.2.3 Combined Fuel Firing F Factor. 
For affected facilities fuing . 
combinations of fossil fuels or fossil 

. fuels and wood residue; the F4, F.,, or Fe 
factors determined by Sections 5.2.1 or 
5.2.2 of this section shall be prorated in 
accordance with applicable formula as 
follows: 

n 
Fd • t xk F dk or 

k•l 

n 
Fw • t xk Fwk or 

k•l 

n 
. Fe • t xk Fek 

k•l 
. Where: 
x..=The fraction of total heat input derived 

. from each type of fuel, K.. 
n=The number of fuels being burned in •. 

combination. 

5.3 Calculation of Emi!Jsion Rate. . 
Select from the following paragraphs the 
applicable calculation procedure and 
calculate the particulate, SO,, and N01 

emission rate. The values in the 
equati.ons are defined as: 
E=Pollutant emission rate, q/J Ob/million 

Btu). . 
C=Pollutant concentration, na/scm Ob/scf). 

Note.-It is necessary ln some cases to 
convert measured concentration units to 
other units for these calculations. 

Use the following table for such 
conversions: 

Conversion Factors for Concentmlon 

From-

g/acm ... ·-··---··· ng/ean. __ _ 
mg/acm ...•. -···--- ng/acm ..• ___ _ 
lb/SCI ......... --... - ng/acm .. ----
ppm(80.) .... ----· ng/acm_, __ _ 
ppm(NOJ .. - .• - nglacm .. __ _ 
ppm/180.) .. ,,_ __ lb/act-·--
ppm/(NOJ .•. __ lb/ICf ·----

10• 
10• 

1.802x10" 
2.860x10• 
1.s12x10• 

..J.860x10-• 
1.11Mx10-• 

5.3.1 Oxygen-Based F Factor 
Procedure. 

5.3.1.t Dry Basis. When both percent 
oxygen (CX.0..J and the pollutant 
concentration (C.J are measured in the 
flue gas on a dry basis, the following 
equation is applicable: 

E • CdFd [zo.~0:9i02d] 
5.3.1:2 Wet Basis. when both the 

percent oxygen (9L01w) and the pollutant 
concentration CC..) are measured in the 
flue gas on a wet basis, the following 
equations are applicable: (Note: F .. 
factors are not applicable after wet 
scrubbers.) · 

( ) C F r 20.9 ] 
• E • w w Lzo.9(1 • s •• 1 • so2w 

Where: 
S..=Proportion by volume of water vapor in 

the ambient air . 

In lieu of actual measurement, 8-
may be estimated as follows: 

Note.-The followiq estimatiq factors are -
selected to aBBure that any negative error 

. introduced in the term: 

( 20.9 ) 
zo.9(1 - .s.,> - i02ws 

will not be larger than -1.5 percent. 
However, positive errors. or over
estimation of emissions, of as much as 5 
percent may be introduced depending 
upon the geographic location of the 
facility and the associated range of 
ambient mositure . 

(i) B...=0.027. This factor may be used 
as a constant value at any location. 

(ii) S...=Highest monthly average of 
e_ which occurred within a calendar 
year at the nearest Weather Service 
Station. 

(iii) B...=Highest daily average of B... 
which occurred within a calendar month 
at the nearest Weather Service Station, 
calculated from the data for the past 3 
years. This factor shall be calculated for 
each month and may be used as an 
estimating factor for the respective 
calendar month. 

(b) E C F [ 20.9 ] 
• w d zo.9 (1 • s""I - soz... 

· Where: 

S...=Proportion by volume of water vapor in 
the stack gas. 

5.3.1.3 Dry/Wet Basis. When the 
pollutant concentration CC..) is measured 
on a wet basis and the oxygen 
concentration (%0..J or measured on a 
dry basis, the following equation is 
applicable: 

Cw Fd 20.9 
E • [(1 • ew

5
)l [zo.9 - so2dl 

When the pollutant concentration (c.J 
is measured on a dry basis and the 
oxygen concentration (%0..J is 
measured on a wet basis, the following 
equation is applicable:. 
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20.9 
S02w 

20.9 • (l • B ) 
ws 

5.3.2 Carbon Dioxide-Based F Factor 
Procedure. 

5.3.2.1 Dry Basis. When both the 
percent carbon dioxide (%C0a.s) and the 
pollutant concentration (C.J are 
measured in the flue gas on a dry basis, 
the following equation is applicable: 

E • .C F ( 100 ) 
d e «did 

s.:u.2 Wet Basis. When both the 
percent carbon dioxide (%C01w) and the 
pollutant concentration CC..) are 
measure~ on a .wet basis, the following 
equation is applicable: 

E • C F ( 100 ) 
we~ 

5.3.2.3 Dry/Wet Basis. When the 
pollutant concentration CC..J is measured 
on a wet basis and the percent carbon 
dioxide (CX.CO..J is measured on a dry 
basis, the following equation is 
applicable: 

Cw Fe 100 
E • [(1 - B )] [m:7"] . ws 2d 

When the pollutant concentration (c.J 
is measured on a dry basis and the 
precent carbon dioxide (%CO..,} is 
measured on a wet basis, the following 
equation is applicable: 

. 100 
E • Cd (1 • Bw5 ) Fe (~) , · 2w 

5.4 Calculation of Emission Rate 
from Combined Cycle-Gas Turbine 
Systems. For gas turbine-steam 
generator combined cycle systems, the 
emissions from supplemental fuel fll'ed 
to the steam generator or the percentage 
reduction in potential (SO,) emissions 
cannot be determined directly. Using 
measurements from the gas turbine 
exhaust (performance test. subpart GG) 
and the combined exhaust gases from 
the steam generator, calculate the 
emission rates for these two points 
following the appropriate paragraphs in 
Section 5.3. 

Note.-F. factors shall not be used to 
determine emission rates from gas turbines 
because of the injection of steam nor to 
calculate emission rates after wet scrubbers; 
F. or F. factor and aBBociated calculation 
procedures are used to combine effluent 
emissions according to the procedure in 
Paragraph 5.2.3. 

The emiHion rate from the steam generator 
Is calculated as: 



4. Calculation of Overall Reduction in 
Potential Sulfur Dioxide Emission 

4.1 The overall percent sulfur 
dioxide reduction calculation uses the 
eulfur dioxide concentration at the Inlet 
to the sulfur dioxide control device as 

the base value. Any sulfur reduction 
iealized through fuel cleaning is 
introduced into the equation as an 
average percent reduction, %R,. . 

4.2 Calculate the overall percent 
sulfur reduction n: 

·sao 

llhe.-e: 

• 
IRf iR 

100[1.0 • (1.0 • mr> (1.0 • m>l 

SR
0 

• Overall sulfur dioxide Teductfon; percent. 

sa, •Sulfur dfoxfde removal.effic1eec:y f1f fuel pretreatment 

froll Section 2; percent. Refer to applicable subpart 

for definition of applicable averaging period. 

. sa
9 

• Sulfur dioxide removal efficiency f1f sulfur dioxide control 

device either o2 or co2 • based calculation or calculated 

fro11 fuel analysts and emission data, frClll Section 3; 

percent. Refer to applicable subpart for definition of 

applicable &Yerag1ng perf~d. 

&. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI Ullits: 

and oxygen concentrations have been 
determined in Section 5.1, wet or dry F 
factora are used. (F.) factors and 
associated emission calculation 
procedurea are not applicable and may 
not be u98d after wet scrubbers: (FJ or 
(Fd) factors and associated emission 
calculation procedures are used after 
wet scrubbers.) When pollutant and 
carbon dioxide concentrations have 
been determined in Section 5.1, Fe 
factors are used. 

5.2.1 Average F Factors. Table 1 
shows average F4, F., and Fe factors 
(scm/), scf/million Btu) detennlned for 
commonly used fuels. For fuels not 
listed in Table 1, the F factors are 
calculated according to the procedures 
outlined in Section 5.2.2 of this section. 

5.2.Z Calculating an F Factor. If the 
fuel burned is not listed in Table 1 or if 
the owner or operator chooses to 
detennine an F factor rather than use 
the tabulated data, F factors are 
calculated using the equations below . 
. The sampling and analysis procedures 
followed in obtaining data for these 
calculations are subject to the approval 
of the Administrator and the 
Administrator should be consulted prior 
to data collection. 

S.1 Sampling. Use the outlet so. or 
01 or CO. concentrations data obtained 
in Section 3.1. Determine the particulate, 
NO., and Oa or co. concentrations 
according to methods specified in an 
applicable subpart of the regulations. 

Fd 
227.0(SH) + 95.7(SC) + 35.4(15) + 8.6(1N) - 28.S(SO) 

• 6CV 

5.2 Determination of an F Factor. 
Select an average F factor (Section 5.2.1) 
or calculate an applicable F factor 
(Section 5.2.Z.). If combined fuels are 
fired, the selected or calculated F factora 
are prorated using the procedures in 
Section 5.2.3. F factors are ratios of the 
gas volume released during combustion 
of a fuel divided by the heat content of 
the fueL A dry F factor (FJ is the ratio of 
the volume of dry Due gases generated 
to the calorific value of the fuel 
combuste~ a wet F factor (F.,) ia the 
ratio of the volume of wet flue gasea 
generated to the calorific value of the 
fuel combusted; and the carbon F factor 
CF cl is the ratio of the volume Of c:arbOD 
dioxide generated to the calorific value 
of the fuel combusted. When pollutant 

347.4(SH)+95.7(SC)+35.4(SS)+8.6(SN)-28.S(S0)+13.0(SH20),.. 
f., • 

f • c 

For English Units: 

• lo6(S.57(SH) + 1.Sl(IC) + 0.51(15) + 0.14(111) - 0.46(SO.)] 
Fd GCV 

106(S.57(1H)+t.53(SC)+0.57(SS)+0.14(iit)-0.46(I0)+0.2l(~O) .. ] 
F., • 

F • 106[0.32l(SC)] 
c 6CY 

.. . 
The SH20 t.,. uy be 011ftted if SH and IO include the unavailable 

hydrogen and oxygen tn the forw of "20· 

III-Appendix A-83 

·--



Ec - Xgt Egt 
Esg • Xsg. 

Where: 
E...=PoUutent emission rate from steam 

generator effluent, ng/J (lb/million Btu). 
Ei.=PoUutent emission rate in combined 

cycle effluent; ng/J (lb/million Btu). 
F..t=Pollutent emission rate from gas turbine 

effluent; ng/J (lb/million Btu). 
X.=Frection of total heat input from 

1upplementel fuel fired to the ateem 
generator. 

Xct=Frection of total heat Input from gee 
turbine exhaust gases. _ 

Note.-The total heat input to the steam 
generator la the sum of the heat input from 
1upplemental fuel fired to the steam 
generator end the heat input to the steam 
generator from the exhaust gases from the 
gas turbine. 

S.S Effect of Wet Scrubber Exhaust, 
Diregt-Fired Reheat Fuel Burning. Some 
wet scrubber systems require that the 
temperature of the exhaust gas be raised 
above the moisture dew-point prior to 
the gas entering the stack. One method 
used to accomplish this is directfiring of 
an _auxiliary burner into the exhaust gas. 
The heat required for such burners is 
from 1 to 2 percent of total heat input of 
the steam generating plant. The effect of 
this fuel burning on the exhaust gas 
components will be less than ±1.0 
percent and will have a similar effect on 
emission rate· calculations. Because of 
this small effect, a determination of 
effluent gas constituents from direct
fired reheat burners for correction of 
etack gas concentrations is not 
necessary. 

Table 19'-1.-F Factors for Vanow fuels' 

Caal: Anllncile ........ _________ .,_ .. 

Bitumnous ··---··--.. --Ugnlle--····-......... _ .. __ _ 
OI•.. -·----
Gu: 

dllcm 
J 

2.71 x10-• 
2.63x10-• 
2.esx10-• 
2.47X10"' 

dacf 
101 Blu 

(10100) 
(9780) 
(9860) 
(9190) 

WllClll 
J 

F. 

2.B3x10-• 
2.BBx10-• 
S.21 x10-• 
a.nx10-•. 

(10540) 
(10840) 
(11950) 
(10320) 

F -. 
llCITI 

J 

0.530x10-• 
0.484x10·• 
0.513x10-• 
0.383x10-• 

llcf 
101 8111 

(1970) 
(1800) 
(1910) 
(1420) 

Natural.---···---............ .. 2.43x10-• 
2.34x10-• 
2.3"x10-• 
2.48x10-• 
2.sax10-• 

(8710) 2.BSx 10-• (10810) 0.287x 10-• (1040) 
(1180) 
(1250) 
(1630) 
(1850) 

Propane ...... --·--·--·Butane.----·-·--......... 
(8710) ~74x10-• (10200) 0.321 x10-• 
(8710) ~79x10-• (10380) ,0.337x10-• 

WOOd ......... - .. -·------- (9240) ---·----· .. -- 0.492x10-• WOOd BIWI< .. _ ...... ; .. ___ _ (9600) ------........... 0.497x10-• 

• All clasailied acconlng to ASTM D 388-68. 
• CIUde, residual, or distillate. 
• Determined a1 standanl c:ondltions: 20' C (68' F) end 780 mm Ha (29.02 Ill. Ht!). 

8. Calculation of Confidence Limits for 
Inlet and Outlet Monitoring Data 

8.1 Mean Emission Rates. Calculate 
the mean emission rates using hourly 
averages in ng/J (lb/million Btu) for SOa 
and NO,. outlet data and, if applicable, 
SO. inlet data using the following 
equations: 

Eo .. t x
0 

n;- . 
Ef (ll 

t x1 

"t 

6.2 Standard Deviation of Hourly 
Emission Rates. Calculate the standard 
deviation of the available outlet hourly 
average emission rates for SOn and NO,, 
and, if applicable, the available inlet 
hourly average emission rates for SOn 
uaing the following equations: 

Where: 
e,,=Standard deviation of the average outlet 

hourly average emission rates for the 
reporting period; ng/J (lb/million Btu). 

1i=Standard deviation of the average irilet 
hourly average emission rates for the 
reporting period; ng/J (lb/million Btu) .. 

6.3 Confidence limits. Calculate the 
lower confidence limit for the mean 
outlet emission rates for SOa and NOn 
and, if applicable, the upper confidence 
limit for the mean inlet emission rate for 
so. using the following equations: 

F.,, • = F.,,-lo . ..So 
Ei • = Ei + to ... a, 
Where: 
F.,, •=The lower confidence limit for the mean 

outlet emiBBion rates; ng/J (lb/million 
Btu). 

£.0 =The upper confidence limit for the mean 
inlet emission rate; ng/J (lb/million Btu). 

to.a= Values shown below for the indicated 
number of available data points (n): 

11 Vl!luss Cll1 I.<:> E.c 
I! 0.31 
8 ~42 
4 2.35 
Ii 2.'3 
G ~m 
1 1.e4 
Q 1.89 
e 1.es 

10 1.83 
11 1.81 

12-1a 1.n 
17-21 1.73 
22-2'1 1.71 
27-31 1.70 
32-51 1.68 
62-411 1.67 

82-151 1.63 
152 er moro 1.65 

The values of this table are corrected for 
n-1 degrees of freedom. Use n equal to 
the number of hourly average data 
points. 

7. Calculation to Demonstrate 
Compliance When Available 
Monitoring Data Are Less Than the 
Required Minimum 

7.1 Determine Potential Combustion 
Concentration (PCC} for SOu. 

7.1.'.!. When the removal efficiency 
due to fuel pretreatment (% Rr) is 
included in the overall reduction in 
potential sulfur dioxide emissions (% R.,) 
and the "as-fired" fuel analysis is not 
used, the potential combustion 
concentration (PCC) is determined ao 
follows: 

Where: 
F.,,=Mean outlet emission rate: ng/J (lb/ 

milllon Btu). 
Ei=Mean inlet emission rate; ng/J (lb/million 

Btu). 

PCC • E • + 2 ~ s, 1 ~ 107 
• ng/J 

£:* + 2 ~;: ~ ;:~ 10
4

: 1b/•tllfon Btu. 
x..=Hourly average outlet emission rate: ng/J 

Ob/million Btu). _ 
:xi=Hourly average In let emission rate; ng/j 

Ob/million Btu). 
n,,=Number of outlet hourly averages 

available for the reporting period. 

n.=Number of inlet hourly averages 
available for reporting period. 

PCC 
. ~ 1 ~ 

Where: 

('ic~ 1 - :c~:'\ • Potential ~1ssfons removed by the pretreatment ~ f ;J I process, usfng the fuel parameters defined in 
section 2.3; ng/J (1b/~1111on Btu). 
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7.1.2 When the "as-fired" fuel 
analysis is used and the removal 
efficiency due to fuel pretreatment (3 R1) 

is not included in the overall reduction 
in potential sulfur dioxide emissions(% 
R.,), the potential combustion 
concentration (PCC) is determined as 
follows: 
PCC=I, 

nrr n,., = T 
·s + 2 

Where: 
I. = The sulfur dioxi~e input ra le as defined 

in section 3.3 

7.1.3 When the "as-fired" fuel 
analysis is used and the removal 
efficiency due to fuel pretreatment (3 R1) 

is included in the overall reduction (% 
R.,), the potential combustion 
concentration (PCC) is determined as 
follows: 

PCC + 2 (1. 5
f - ,;CVS~104 ; 1b/m1111on Btu. 1s ~CV1 G ;) ... 

7.1.4. When inlet monitoring data are is used as E,,w. If the applicable standard 
used anci the removal efficiency due to is an allowable percent emission, 
fuel pretreatment(% R1) is not included calculate the allowable emission rate 
in the overall reduction in potential (E.1<1) using the following equation: 
sulfur dioxide emissions (% R.,J, the E. ... = % PCC/100 
potential combustion concentration Where: 
(PCC) is determined as follows: 

PCC=E1• 

Where: 
E, • = The upper confidence limit of the mean 

inlet emission rate, as determined in 
section 6.3. 

7.2 Determine Allowable Emission 
Rates (E.,d)· 

7.2.1 NO., Use the allowable 
emission rates for N01 as directly 
defined by the applicable standard in 
terms of ng/J (lb/million Btu). 

7.2.2 SO •. Use the potential 
combustion concentration (PCC) for S02 
as determined in section 7.1, to 
determine the applicable emission 
standard. If the applicable standard is 
an allowable emission rate in ng/J (lb/ 
million Btu), the allowable emission rate 

% PCC =Allowable percent emission as 
defined by the applicable standard; 
percent. 

7.3 Calculate Ea* /&Id. To determine 
compliance for the reporting period 
calculate the ratio: 

E. * /E.,. 
Where: 
E. • =The lower confidence limit for the· 

mean outlet emission rates, as defined in 
section 6.3; ng/J (lb/million Btu). 

E. ... =Allowable ·emission rate es defined in 
section 7.2; ng/J (lb/million Btu). 

If E. • /E.,. is equal to or less than 1.0, the 
facility is in compliance; if E. * /E.,. is greater 
then 1.0, the facility is not in compliance for 
the reporting period. 
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Method 20-Detennination of Nitrogen. 
Oxides, Sulfur Dioxide, and Oxygen 
Emissions from Stationary Gas Turbines 

1. Applicability and Principle 
1.1 Applicability. This method is 

applicable for the determination of nitrogen 
oxides (NO,]. sulfur dioxide (S02]. and 
oxygen (02] emissions from stationary gas 
turbines. For the NO, and 02 determinations. 
this method includes: (1] measurement · 
system design criteria, (2] analyzer 
performance specifications and performance 
test procedures; and (3) procedures for 
emission testing. 

1.2 Principle. A gas sample is 
continuously extracted from the exhaust 
stream of a stationary gas turbine; a portion 
of the sample stream is conveyed to 
instrumental analyzers for determination of 
NO, and 01 content. During each NO, and 
001 determination, a separate measurement 
of SO, emissions is made; using Method 6. or 
It equivalent. The 02 determination is used to 
adjust the NO, and SO, concentrations to a 
reference condition. 

2. Definitions 
2.1 Measurement System. The total 

equipment required for the determination of a 
gas concentration or a gas emission rate. The 
system consists of the following major 
subsystems: 
. 2.1.1 Sample Interface. That poriion of a 
system that is used for one or more of the 
following: sample acquisition, sample 
transportation, sample conditioning. or 
protection of the analyzers from the effects of 
the stack effluent. · 

:u.2 NO, Analyzer. That portion of the 
system that senses NO, and generates an 
output proportional to the gas concentration. 

2.1.3 02 Analyzer. That portion of the 
system that senses O, and generates an 
output proportional to the gas concentration. 

2.2 Span Value. The upper limit of a gas 
concentration measurement range that is 
specified for affected source categories in the 
applicable part of the regulations. 

2.S Caltbratlon Gae. A known 
oonoentratlon of a gas In an appropriate 
diluent ses. 

STACK 

WAll 

~ 
N02 TONO 

CONVERTER 

CALIBRATION 
GAS 

MOISTURE 
REMOVAL 

TRAP 

U Calibration Error. The differeoce 
bet\<llell!I tile gas oonoentration Indicated hy 
tbe measurement aystem and the known 
conoentratlon of the calibration gas. 

2.6 Zero Drift The difference in the 
measurement system output readings before 
and after a stated period of operation during 
which no unscheduled maintenance, repair, 
or adjustment took place and the input 
concentration at the time of the 
measurements was zero. 

2.6 Calibration Drift. The difference in the 
measurement system output readings before 
and after a stated period of operation during 
which no unscheduled maintenance, repair, 
or adjustment took place and the input at the 
time of the measurements was a high-level 
•e.lue. 

2.7 Residence Time. The elapsed time 
from the moment the gas sample enters the 
probe tip to the moment the same gas sample 
reaches the analyzer inlet. 

2.8 Response Time. The amount of time 
required for the continuous monitoring 
system to display on the data output 95 
peroent of a step change In pollutant 
concentration. 

2.9 Interference Response. The output 
response of the measurement system to a 
component in "1e sample gas, other than the 
gas component being measured. 

3. Measurement System Performance 
Specifications 

3.1 NOa to NO Converter. Greater than 90 
siercent conversion efficiency of NO. to NO. 
. 3.2 Interference Response. Less than ± Z 
percent of the span value. 

3.3 Residence Time. No greater than 30 
seconds. 

3.4 Response Time. No greater than 3 
minutes. 

S.5 Zero Drift. Less than ± Z percent of 
the span value. 

3.6 Calibration Drift. Less than ± 2 
percent of the span value. 

4. Apparatus and Reagents 
4.1 Measurement System. Use any 

measurement system for NO. and 01 that is 
expected to meet the specifications in this 
method. A schematic of an acceptable 
measurement system is shown in Figure 20-1. 
The essential components of the 
measurement system are described below: 

NITROGEN 

OXIDES 
ANALYZER 

Figure 20-1. Measurement system ~ign tor stationary gas turtiines. 

EXCESS 
SAMPLE TO VENT 
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U.1 8ample Probe. Heated stainless 
steel or equivalent, open-ended, straight tube 
of imfftcient length to traverse the sample 
poiRts. 

4.1.2 Sample Une. Heated (>95'C) 
steinleBB steel or Teflon .. bing to transpor1 
the sample gas to the 11ample conditioners 
and analyzers. 

4.1.3 Calibration Valve Assembly. A · 
three-way valve assembly to direct the zero 
and calibration ·gases to the sample 
conditioners and to the analyzers. The 
calibration valve assembly shall be capable 
of blocking the sample gas flow and of 
Introducing calibration gases to the 
measurement system when in_ the calibration 
mode. 

4..t.4. NO, to NO Converter. That portion 
of the system that converts the nitrogen 
dioxide (N01) in the sample gas to nitrogen 
oxide (NO]. Some analyzers are designed to 
measure NO, as NO. on a wet basis and can 
be used without an NO. to NO converter or a 
moisture removal trap provided the sample 
line to the analyzer is heated (>95'C) to the 
inlet of the analyzer. In addition, an NO. to 
NO converter is not necessary if the NO. 
portion of the exhaust gas is less than 5 
percent of the total NO. concentration. As 11 

guideline, an NO. to NO converter is not 
necessary if the gas turbine is operated at 90 
percent or more of peak load capacity. A 
converter is necessary under lower load 
conditions. 

4.1.5 Moisture Removal Trap. A 
refrigerator-type condenser designed to 
continuously remove condensate from the 
sample gas. The moisture removal trap is not 
necessary for analyzers that can measure 
NO, concentrations on a wet basis: for these 
analyzers, (a) heat the sample line up to the 
Inlet of the analyzers, (b) determine the 
moisture content using methods subject to lht 
approval of the Administrator, and (c) correc1 
the NO, and Oa concentrations to a dry basis 

4.1.6 Particulate Filter. An in-stack or an 
out-of-stack glass fiber filter, of the type 
specified in EPA Reference Method 5: 
however, an out-of-stack filter is 
recommended when the stack gas 
temperature exceeds 250 to 300'C. 

4.1.7 Sample Pump. A nonreactive leak
free sample pump to pull the sample gas 
through the system at a flow rate sufficient tc 

. minimize transport delay. The pump shall be 
made from stainless steel or coated with 
Teflon or equivalent. 

4.1.8 Sample Gas Manifold. A sample gas 
manifold to diver! portions of the sample gas 
stream to the analyzers. The manifold may be 
constructed of glass, Teflon, type 316 
stainless steel, or equivalent. 

4.1.9 Oxygen and Analyzer. An analyzer 
to determine the percent o, concentration of 
the sample gas stream. 

4.1.10 Nitrogen Oxides Analyzer. An 
analyzer to determine the ppm NO, 
concentration In the sample gas stream. 

4.1.11 Data Output. A strip-chart recorder,. 
analog computer, or digital recorder for 
recording measurement data. 

4.2 Sulfur Dioxide Analysis. EPA 
Reference Method 6 apparatus and reagents. 
. 4.3 NO. Caliberation Gases. The 
calibration gases for the NO. analyzer may 
be NO in Na. NO. in air Of Na. Of NO and N01 



in N .. "For NO, measurement analyzers that 
·require oxidation of NO to NO., the 
calibration gases must be In \he form of NO 
in N2• Use four calibration gas mixtures as 
specified below: 

4.3.1 High-level Gae. A gas concentration 
that is equivalent to 80 to 90 percent of the 
span value. 

4.3.Z Mid-level Gas. A gas concentration 
that is equivalent to 45 to 55 percent of the 
span value. 

4.3.3 Low-level Gas. A gas concentration 
that is equivalent to 20 to 30 percent or the 
;;pnn w·alue. 

4.3.4 - Zero Gas. A gas concentration of 
less than 0.25 percent of the span value. 
Ambient air may be used for the NO, zero 
flHS. 

4.4 O. Calibration Gases. Use ambient air 
at 20.9 percent as the high-level Oa gas. Use a 
.jlll& concentration that is equivalent to 11-14 
percent o. for the mid-level gas. Use purified 
nitrogen for .the zero gas. 

4.5 NO,/NO Gas Mixture. For 
determining the conversion efficiency of th .. 
NO~ to NO converter, use a calibration gas 
mixture of NO, and NO in N .. The mixture 
"!ill be known concentrations of 40 to 60 ppm 
NO, 'and 90 to 110 ppm NO and certified by 
the gas manufacturer. This certification of gas 
cohcentra lion must include a brief 
description of the procedure followed in 
diiternining the concentrations. 

5. Measurement System Performance Te.<I 
f'rocedures 

Perform the following procedures prior to 
measurement of emissions (Section 6] and 
only ooce for each test program. i.e., the 
aeries of all test runs for a given gas turbine 
engine. 

5.1 Calibration Gas Checka. There are 
two alternatives for checking the 
concentra lions of the calibration gases. (a) 
The -first is to use calibration gases that ar~ 
documented traceable lo National Bureau of . 
Standards Reference Materials. Uae 

Traceability Protocol for Establishing True 
Co11centrotions of Gas6S Used for 
Calibrations and Audits of Continuous 
Source Emission Monilol'B (Prolocol Number 
1) lhat is available from the Environmental 
Monitoring and Support Laboratory. Quality · 
Assurance Branch. Mail Drop 77, 
Environmental Protection Agency. Research 
Triangle Park, North Carolina Z7711. Obtain a 
certification from the gas manufaclurer thal 
the protocol was followed. These calibration 
gases are not to be analyzed with the . · 
Reference Methods. (b) The second 
11llem111i.-e is lo us" c11libt111ion gRses nol 
prepared according to the protocol. Jf this 
altemali\·e is chosen. within 1 month prior to 
the emission test. analyze each of the 
calibration gas mixtures in triplicate using 
Reference Method 7 or the procedure outlined 
in Citation 8.1 for NO, and use Reference 
Method 3 for O,. Record the results on a dat11 
sheet (example is shown in Figure 20-2]. For 
the low-level. mid-level, or high-level gas 
mixtures. each of the individual NO, 
amclytical results mus! be within 10 percent 
(or 10 ppm. whichever is grealer) of the 
triplicate sel average (0. teat results mus! be 
within 0.5 percent O,); otherwise. discard the 
entire set and repeat the triplicate analyses. 
If the 11varage of the triplicate reference 
method test results is within 5 percent for 
NO, gas or 0.5 percenl O, for the O, gas of 
the calibration gas manufacturer's tag value. 
use the tag value: otherwise, conduct at least 
three additional reference method test 
analyses until '\he results of'slx Individual 
NO, runs (the three original plus three 
additional) agree within 10 percent (or 10 
ppm. whichever is greater) of the average (01 

teal results must be within-0.5 percent 0,). 
Then use this average for the cylinder value. 

5.Z Measurement System Preparation. 
Prior to the emission test. assemble the 
measurement system following the 
manufacturer's written instructions in 
preparing and operating the NO. to NO 
converter. the NO, analyzer. the 0. analyzer. 
and other components. 

Date _____ (Mun be within 1 month PTior to the test period). 

Reference ine1hod used-----------

Sample 
Gas concentration, ppm 

run 
Low tevetll 

1 

2 

3 

Avera911 

Maximum 'l(, deviationd 

8 Avera911 mun be.20 to 30% of span vllue. 

b AverBf!J must be '5 to 55% of apan value. 

c Average must be 80 to 90% of span value. 

Mid leveib 

d Must be~ ± 10% of 111>plicable ••• °' 10 ppm. 

whichever Is greater. 

figunl Z0-2. Analysis at calibmi.on gases. 
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&.3 Calibration Check. Conduct the 
calibration checks for both the NO. and the 
0. analyzers as follows: 

5.3.1 After the measurement system has 
been prepared for use (Section 5.2), introduce 
zero gases and the mid-level calibration 
gases; set the analyzer output responees to 
the appropriate levels. Then Introduce each 
of the remainder of the calibration gases 
described in Sections 4.3 or 4.4, one at a time. 
to the measurement system. Record the 
responses on a form similar to Figure 20-3. 

5.3.2 If the linear curve determined from 
the zero and mid-level calibration gas 
responses does not predict the actual 
response of the low-level (not applicable for 
the 0. analyzer) and high-level gases ~thin 
±2 percent of the span value, the calibration 
shall be considered invalid. Take corrective 
measures on the measurement system before 
proceeding with the test. 

5.4 Interference Response. Introduce the 
gaseous components listed in Table 20-1 into 
the measurement system separately, or as gas 
mixtures. Determine the total interference 
output response of the system to these . 
components in concentration units; record the 
values on a form similar to Figure 20-4. If the 
sum of the interference responses of the lest 

gases for either the NO, or O, analyzers is 
greater than 2 percent of the applicable span 
value, take corrective measure on the 
measurement system. 
Table 20-1.-lnterfsrlmce Test Gas ConcentratiOti 

00 ·-----·---·-...... ___ ,, .• _ ... -·--···-· 500±50 ppm. 
so.·-·-----~----.. ·---·--·---·- 200±20 ppm. oo,_. ____ .,..__..._ .. _ ...... -.. --·· ·10±1 percent 

°'·--.. -·-· .. ··-~---·--··------...... 20.9±1 ' 
percent 

o...ot-.1. _____ _ 

T•t .. Atwlylfft outµu• 
"°pe Cuncenf..atton. ppm tftPC1iMC ~ ;0t 1pa11 

An.lty1er output ft!5POOlM -..o1..,....,. )(11.)(i 

lnltrumentl~ 

Turbine type: Identification number-----

Date=--------~ Testnumber---------~ 

Analyzer type:------ Identification number-------

Initial analyzer Final analyzer Cylinder 
value, 

ppm or% 
response, 
ppm or% 

responses, 
ppm or% 

Difference: 
initial-final, 
·ppm or% 

Zero gas 

Low · level gas 

Mid - level gas 

Hi!#l · level gas 

Percent drift= Absolute difference X 1 OO. 
Span value 

Figure 20-3. Zero and calibration data. 

Conduct an interference response test of 
each analyzer prior to its initial use In the 
field. Thereafter, recheck the measurement 
system if changes are made In the 
instrumentation that could alter the 
interference response, e.g., changes In the 
type of gas detector. 

In lieu of conducting the interference 
response teat, instrument vendor data, whioh 
demonstrate that for the fest gases of Table 
20-1 the interference performance 

apecification ls not exceeded, are acceptable. 
. s.s Residence and Response Time. 

5.5.1 Calculate the residence time of the 
sample interface portion of. the measurement 

· system using volume and pump Dow rate 
·Information. Alternatively, If the response 
time determined as defined in Section 5.5.2 la 

. Jess than '30 seconds. the calculations are not 
necessary. 

5.5.2 To determine response time, first 
Introduce zero gas into the syatem at' the 
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location: Date 

Plant 

City, State 

Turbine identification: 

Manufacturer 

Model, serial number 

Sample point Oxygen concentration, ppm 

·Figure 20-6. Preliminary oxygen traverse. 

8.Z NO. and 0. Measurement. This test Is 
to be conducted at each of the specified load 
conditions. Three test runs at each load 
condition constitute a complete teal · 

8.Z.1 At the beginnins of each NO. test 
nm and, as applicable, during the nm. reoord 
turbine data as indicated iD Figure ~7. Alao. 
record the location and number of the 
traverse points on a diqram. 

11.%.% Position the probe at the first point 
determined In the preceding ·section and 
begin sampling. The minimum sampling time 
at each point shall be at least 1 minute plus 
the average system response time. Determine 
the average steady-state c.:mcentration of O, 
and NO. at each poinl and record the data OD 

Figure zo..a. 
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TURBINE OPERATION RECORD 

Test operator Date 

Turbine identification: 

Type Ultimate fuel 
Ser.ial No. Analysis c 

Location: H 

Plant 0 
N 

City s 
Ambient temperatur11 Ash 

Ambient humidity 
H20 

Trace Metals 
Test time start 

Na 
Test time finish Va 

K 
Fuel flow ratea etcb 

Water or steam Operating load 
Flow ratea 

Ambient Pressure 

aDescribe measurement method, i.e., continuous flow meter, 
start finish volumes, etc. 

bi.e., additional elements added fe>rsmoke suppression. 

Figure 20·7. Stationary gas turbine data. 

Turbine identification: Test operator name-------------

Manufacturer -------------- 02 instrument type------------
Serial No.--------------

Model, serial No.------------- NO~ instrument type ___________ _ 
Serial No. _______ _..;., _____ _ 

Location: 
Sample Time, a 

02. 
a 

NOx• 

Plant-----------------
point min. % ppm 

City, State---------------

Ambient temperature------------

Ambient pressure-------------
Date _________________ _ 

Test time ·start--------------
· 8Average steady-state value from recorder or 

Test time· finish instrument readout. 

Figure 20-8. Stationary gas turbine sample point record. 
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6.2.3 After sampling the last point, 
conclude the test run by recording the final 
turbine operating parameters and by 
determining the zero and calibration drift, as 
follows: 

Immediately following the test run at each 
load condition, or If adjustments are 
necessary for the measurement system during 
the tests, reintroduce the zero and mid-level 
calibration gases as described In Sections 4.3, 
and 4.4, one at a time, to the measurement 
system at the calibration valve assembly. 
(Make no adjustments to the measurement 
system until after the drift checks are made). 
Record the analyzers' responses on a form 
similar to Figure 20-3. H the drift values 
exceed the specified· limits, the test run 
preceding the check is considered invalid and 
will be repeated following corrections to the 
measurement system. Alternatively, the test 
results may be !ICcepted provided the 

.measurement system is recalibrated and the 
calibration data that resulj in the highest 
corrected emission rate ere used. 

6.3 SO, Measurement. This test is 
conducted only at the 100 percent peak ioad 
condition. Determine SO, using Method 6, or 
equivalent, during the test. Select e minimum 
of six total points from those required for the 
NO. measurements; use two points for each 
sample run. The sample time at each point 
ahall be at least 10 minutes. Average the o. 
readings taken during the NO. test runs et 
aample points corresponding to the so. 
traverse points [see Section 6.2.2) and use 
this average o. concentration to correct the 
Integrated SO, concentration obtained by 
Method 6 to 15 percent o. [see Equation 20-
1). 

If the applicable regulation allows fuel 
aampling and analysis for fuel sulfur content 
to demonstrate compliance with sulfur 

. emission unit, emission sampling with 
Reference Method 6 is not required, provided 

. the fuel sulfur content meets the limits of the 
regulation. 

7. Emission Calculations 

7.1 "Correction to 15 Percent Oxygen. 
Using Equation •1. calculate the NO. and 
SO, concentrations (adjusted to 15 percent 
0.). The correction to 15 percent O, is 
sensitive to the accuracy of the O. 
measurement. At the level of analyzer drift 
specified in the method (±2 percent of full 
scale), the change in the o. concentration 
correction can exceed 10 percent when the o, 
content of ihe exhaust is above 16 percent O,. 
Therefore O, analyzer stability and careful 
calibration are necessary. 

Where: 
C..U=Pollutant concentration adjusted to 

15 percent O, [ppm) 
Ca-.=Pollutant concentration measured. 

dry basis (ppm) 
5.9=20.9 percent 01-15 percent Q,, the 

defined o. eorrection basis 
Percent Os=Percent O, measured, dry 

basis(%) 
7.2 Calculate the average adjusted NO, 

concentration by summing the point values 
and dividing by the number of sample points. 

8. Citations 

8.1 Curtis, F. A Method for Analyzing NO, 
Cylinder Gases-Specific Ion Electrode 
Procedure, Monograph available from 
Emission Measurement Laboratory, ESED, 
Research Triangle Park, N.C. 27711, October 
1978; 
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APP£NDIX ~PERFORMANCE SPECIFlCATIONs
18 

Performance Specification 1-Performa11ce 
specifications and specification test proce
dures for transmlssometer systems for con
tinuous measurement of the opacity of 
stack emissions· 23 

1. ·Principle and Appllca.bil!ty. 
1.1 Principle. The opacity of particulat.e 

matter In stack emissions Is measured by a 
continuously operating emission measure
ment system. These systems are based upon 
the principle of transmlssometry which Is a 
direct measurement of the attenua.tlon cf 
Visible radiation (opacitY) by particulate 
matter In a stack effluent. Light having spe
cfic spectral characteristics Is proiected from 
a lamp across the stack of a pollutant ·source 
to a light sensor. The light Is attenuated due 
to absorption and scatter by the particulate 
matter In the effluent. The percentage of 
visible light attenuated ls defined e.s the 
opacity of the emission. nansparent sta.ck 
emissions the.t do not attenuate light will 
have e. transmltte.nce of 100 or e.n opacity of 
0. Opaque stack emissions that attenuate all 
of the visible light "1ll he.,•e a tre.nsm1ttance 
of o or an opacity of 100 percent. The trans
mlssometer Is evaluated by use of neutral 
density filters to determine the preclsl::m of 
the contil'.!uous monitoring system. Tests of 
the system a.re ·performed to determine zero 
drift, . calibration drtft, and response time 
characteristics of the system. 

1.2 Appl!cablllty. This .performance spe
cification ls applicable to the contlnu::ms 
monitoring systems speclfied In the subparts 
for measuring opacity cf emissions. Specifi
cations for continuous measurement of vis
ible emissions !I.Te ctven In terms of design. 
performance, and tru;talla.tton parameters. 
These specl.ficatlons contain teSt procedures. 
Installation requirements, and de.ta compu
tation procedures .for evaluating the a.ccept
ab!l!ty of the continuous monitoring systems 
subject to approval by the Adminlstrate>r. 

2. Apparatus. 
2.1 Calibrated Filters. Optical filters "1th 

neutral spectra.! characteristics e.nd known 
optical densities to "lslble llght or screens 
known to produce specified optical densities. 
Calibrated filters with accuracies certified bv 
the manufacturer to. within =a percent 
ope.cay shall be used. F!Jters required a.re 
low, mid, and high-range filters "1th nom
inal optical densities e.s follows, when the 
tre.nsmlssometer is .spanned e.t. opacity le,·e!s 
specified by applicable subparts: 

Span .-aJue 
(percent opacity) 

50 ..•.•........•.... 
fj) •.•••••..•• - •••••• 
70 •.. " ... -· ..•...•. 
80 .... , ...•......•.. 
r.o. ·········· ...... . 
100 ................ . 

Ca!ihrnted filter optical densitic!' 
with equi't'alent. opacitv in 

parenthesis ~ 

Low
rangc 

0. I (20) 
. 1 !20J 
.1 (20) 
.1 (20) 
.1 (20) 
.1 (20) 

Mid· 
ren~e 

o.~ C37J 
. 2 (37) 
.3 {50) 
.3 (50) 
.4 (60) 
. 4 (60} 

0.3 (50) 
. 3 (,,0) 
. .; (f{j~ 

·~ (~5) 
• ' (5(11 
. 9 (87)-:;l 

It is Tecommended that filter calibrat!o!ls 
be checked with a well-collimr.ted photoplc 
transmlssometer of known linearity prior to 
use. The filters shall ·be of suffic!"nt slw 
to attenuate the entire. llght beam of the 
transmissometer. 

2.:? Data Recorder. Analog chart recc:der 
or other suitable device with !nput voltage 
range compatible v:ith the ana!~;ze~ sYstcm 
output. The resolution of the recC:-cer·s 
data output shall be sufficient to allow ccm
pletlO!l of the ·test p:-~edures within t!1ls 
specification. 23 

2.3 Opacity measurement. System. An in
stack transmissomete:- (folded or sl.n;;le 
path) w.ith the optlcr.l design specifications 

designated below, associated cc.ntTol units · 
and apparatus to keep optical surfaces· clean. 

3. Definitions. 
3.1 Continuous Monitor:ing System. The 

total equipment required !or the determina
tion 'of pollutant o;:>a.c!ty in a source emuent. 
Continuous monitoring systems consist of 
major subsystems as follows: 

3.1.1 Se.mpl!ng Interface. The portion of a 
continuous monitoring system ·for opacity 
that protects the analyzer from the effluent. 

3.1.2 Analyzer. That portion of the con
tinuous monltertng system which senses the 
pollutant and generates a. signal output that 
Is s. function of the pollutant opacity. 

3.1.3 Data Re::order. That portion o! the 
continuous monltorlng system. that processes 
the e.ne.'lyzer output and prov!des s. pE':"lila
nent record o! the output agnal In terms of 
pollutant opacity. 

3.2 Tre.nsmlsSO'IIleter. The portions of a 
continuous monitoring system for opacity 
that Include the sampling interfa.ce and the 
analyzer. 

3.3 Span. The ve.lue of opacity at which 
the continuous monitoring system Is set to 
produce the me.xlmum data. d!splay output. 
The spe.n mall be set at an ope.city specified 
in each applicable subpart. 

3.4 calibration Error. The difference be
tween the opacity res.ding Indicate:! by the 
continuous monltortng system and the 
known values .of a "Eerles of ten standaros. 
For this method the test standards are a 
se?'les of calibrated optical filters or screens. 

3.5 Zero Drift: The change In continuous 
monltarl.ng system output over e. stated pe
riod of time or normal continuous operation 
when the pollutant concentration at the 
time of the measurements is zero. 

3.6 Calibration Dl"lft. The change In the 
continuous monitoring system output over 
a. stated peTlod of time of normal continuous 
operation when the pollutant concentration 
at the time of the measurements is the same 
known upscale value. 

3.7 System Response. The tLine Interval 
from a. step change Ln opacity in the stack 
at the 1input to the contihaous monitoring 
system to the tLine at which 95 percent of 
the corresponding final value is reached as 
displayed on ohe continuous monitoring sys
tem data Tecorder. 

3.8 Operational Test Period. A minimum 
per'1od of time over which a continuous 
monitoring system is expected to operate 
within certain performance specifications 
without unscheduled maintenance, Tepalr, 
or adjustment. 

3.9 Transmittance. The fraction of incident 
light that 1!s transmitted through an optical 
medium of interest. 

3.10 Opaclty .. The fractlon of incident light 
that Is attenuated by an optical medium of 
interest. Opacity (0) a.nd transmittance (T) 
are related as follows: 

0=1--T 
3.11 Optical Density. A logarithmic meas

ure of the amount of light that It attenuated 
by an optical medium of interest. Optical 
density (D) is related to the transmittance 
and opacity as follows: 

D= -log,cT 
D= -log10 (1-0) 
3.12 Peak . Optical Response. The wave

length of maximum· sensitivity_ of the instru
ment. 

3.13 Mean SpeCtral Response. The wave
length which bisects the total area under 
the ci:rve obtained pursuant to paragraph 
9.2.1. 

3.14 Angle of View. The maximum (total) 
angle of radiation detection by the photo· 
detector assembly of the analyzer. 

3.15 Angle of Projection. The maximum 
(total) angle that contains 95 percent of 
the radiation projected from the lamp assem
bly of the analyzer. 
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3.16 Pe.thlength. The depth or effluent In 
the light beam between the receiver and the 
transmitter of the single-pass tre.nsmlssom
eter, or the depth or effluent between the 
transceiver and reflector of e. double-pass 
transmlssometer. Two pathlengths are refer
enced by this specification: 

3.16.1 Monitor Pathlength. The depth of 
effluent e.t the Installed location o! the con
tinuous· monitoring system. 

3.16.2 Emission Outlet Pe.thlength. Tlie 
depth of effluent at the location eml8slons a.re 
released to the atmosphere. 

4. Installation Specification. 
4.1 Location. The transmlssometer must 

be located across e. section of duct or stack 
that wm provide a particulate matter flow 
through the optical volume of the trans
mlssometer that Is representative of the par
ticulate matter flow through the duct or 
stack. It Is recommended that the monitor 
pathlength or depth of effluent for the trans
m!ssom~ter !nclude the entire diameter of 
the duct or stack. In Installations using a 
shorter pathlength, extra caution must be 
used In determining the measurement loca
tion representative of the particulate matter 
fl.ow through the duct or stack. 

4.1.l The transmtssometer location shall 
be downstream from all particulate control 
equipment. 

4.1.2 The transmlssometer shall be located 
as far from bends and obstructions as prac
tical. 

4.1.3 A transmissometer that Is located 
In the duct or stack following e. bend shall 
be installed In the plane defined by the 
bend where possible. 

4.1.4 ,The transmlssometer should be in
stalled In an accessible location. 

4.1.5 When required by the Administrator. 
the owner or operator of a source must 
demonstrate that the transmlssometer Is lo
cated in a section of duct or stack where 
a representath·e particulate matter distribu
tion exists. The determination shall be ac
complished by examining the opacity profile 
of the effluent at a series of positions across 
the duct or stack whlle the plant Is In oper
ation at maximum or reduced operating rates 
or by other tests. acceptable to the Adminis-
trator. . · 

4.2 Slotted Tube. Installations that require 
the use of a slotted tube shall use a slotted 
tube of sufficient size and blackness so as 
not to Interfere with the free fl.ow of effluent 
thro11gh the entire optical volume of the 
transmlssometer or refl.ect light Into the 
transmissometer photodetector. Light re·
flectlons may be prevented by using black
ened baffles within the slotted tube to pre
vent the lamp radiation from impinging upon 
the tube walls, by restricting the angle of 
projection of the light and the angle of view 
of the photodetector assembly to less than 
the cross-sectional area of the slotted tube, 
or by other methods. The owner or operator 
must show that the manufacturer of the 
monitoring system has used appropriate 
methods to minimize light reflections for 
systems using slotted tubes. 

4.3 Data Recorder Output. The continuous 
monitoring system output shall permit ex
panded display of the span opacity on a 
standard O to 100 percent scale. Since all 
opacity standards are based on the opacity 
of the effluent exhausted to the atmosphere, 
the system output shall be based upon the 
emission outlet pathlength and permanently 
recorded. For affected facilities whose moni
tor path length is different from the facill ty's 
emission outlet pathlength, a graph shall be 
provided with the installation. to show the 
relationships between the continuous moni
toring system recorded opacity based upon 
the e~isslon outlet pathlength and the opac
ity of the effluent at the analyzer location 
(monitor pathlengthJ. Tests for measure
ment of opacity that are required by this 
performance specification are based upon the 



monitor pathlength. The graph necessary to 
convert the data ·recorder output to the 
monitor pathlength-Oasls.shall be established 
as follows: 

23 
log <1-0.> = <l,/J,) log Cl-02) 

where: 
01 =the opacity of the emuent based upon 

. 1,. 
. O,=the opacity of the effluent based upon 

1 •. 
11 =the-emission outlet pathlength. 
1,=the monitor pathlength. · 

5. Optical Design Specifications. 
The optical design specifications set forth 

in Section 6.1 shall be met In order for a 
measurement system to comply with the 
requirements of this method. 

6. Determination of Conformance with De
sign Specifications. 

6.1 The continuous monitoring system for 
measurement of opacity shall be demon
strated to conform to the design specifica-
tions set forth as follows: · 

6.1.1 Peak Spectral Response. The peak 
spectral response of the continuous moni
toring systems shall occur between 500 nm 
and 600 nm. Response at any wavelength be
low 400 nm or above 700 nm shall be less 
than 10 percent of the peak response of the 
continuous monitoring system. 

6.1.2 Mean Spectral Response. The mean 
spectral response of the continuous monitor
ing system shall occur between 500 nm and 
600 nm. 

6.1.3 Angle of View. The total angle of view 
shall be no greater than 5 degrees. 

6.1.4 Angle of Projection. The total angle 
of projection shall be no greater than 5 de
gress. 

6.2 Conlormance with the requirements 
Of section 6.1 may be demonstrated by the 
owner or operator of the affected facility by 
testing each analyzer or by obtaining a cec
tlficate of conformance from the Instrument 
manufacturer. The certificate must certify 
that at least one analyzer from each month's 
production was tested and satisfactorily met 
all appllc111ble requirements. The certificate 
must state that the 6rst analyzer randomly 
eampled met ull requirements of paragraph 
6 of this specification. If i.ny of the require
ments were not met, the certificate must 
show that the entire month's ana.lyzer pro
duction was resampled according to the mili
tary standard 105D sampling procedure 
(~TD-105D) Inspection level II; was-re
tested for ee.ch of the applicable require
ments under paragraph 6 of this speclfica
tlon; and was determined to be acceptable 
under MIL--STD-105D procedures. The certifi
cate of conformance must show the results 
of each test performed ·tor the analyzers 
sampled during the month the analyzer be
tng installed wo.s produced. 5 7 

6.3 The general test procedures to be f~
lowed to demonstrate conformance with Sec
tion 6 requirements are given as follows: 
(These procedures wlll not be applicable to 
all designs and will require modification In 
some cases. Where analyzer and optical de
sign Is certified by the manufacturer to con
form with the angle of view or angle of pro
jection specifications, the respective pro
cedures may be omitted.) 
. 6.3.l Spectral Response. Obtain spectral 

data for detector, lamp, and filter components 
used In the measurement system from their 
respective manufacturers. 

6.3.2 Angle of View. Set the received up 
as specified by the manufacturer. Draw an 
arc with radius of 3 meters. Measure the re
ceiver response to a small (less than 3 
centimeters) non-dlre~tlonal light s6urce at 
5-centlmeter Intervals on the arc for 26 centi
meters on either side of the detector center
line. Repeat the test In the vertical direction. 

6.3.3 Angle of Projection. Set the projector 
up as specified by the manufacturer. Draw 
an arc with radius of 3 meters. Using a small 
photoelectric light detector (less than 3 
centimeters), measure the light Intensity at 
5-centlmeter Intervals on the arc for 26 
centimeters on either side of the light source 

centerline of projection. Repeat the test In 
the vertical direction. 

7 .. Continuous Monitoring System Per
formance Specifications. 

The continuous monitoring system shaJl 
meet the performance specifications In Table 
1-1 to be considered acceptable under this 
~PthOd. 

TABLE 1-1.-PcrffJl'»Wn<'C ,qpcrificr1tim1.< 

Parameter Specifications 

n .. Calibration error_________________ ~3 pct oparity.1 
h Zero drift (24 h)__________________ ~2 pct opacity.' 

c.Ca!ibration drift (24 h) ___________ ~2 pct opacity.1 

d. Response time___________________ 10 s (maximum). 
c. Operational test period___________ 168 h. 

1 Expressed as sum of absolute mean value and the 
95 pct confidence interval of" series of tests. 

8. Performance S;:ieclflcation Test Proce
dures. The following test procedures shall be 
used to determine conformance with the re
quirements of paragraph 7: 

8.1 Calibration Error and Response Time 
Test. These tests are to be performed prior to 
Installation of the system on the stack and 
may be-performed at the affected facility or 
at other locations provided that proper notlfl·. 
cation ts given. Set up and calibrate the 
measurement system as specified by the 
manufacturer's written Instructions for the 
monitor pathlength to be used In the in· 
stallatlon. Span the analyzer as specified In 
applicable subparts. 

8.1.1 Calibration Error Test. Insert a series 
of calibration filters In the transm!ssometer 
path at the midpoint. A minimum of three 
calibration filters (low, mid, and high· 
range) selected In accordance with the table 
under paragraph 2.1 and calibrated -within 
3 pe·rcent must be used. Make a total of five 
nonconsecutive readings for each filter. 
Record. the measurement system output 
readings in percent opacl~y. (See Figure 1-1.) 

8.1.2 'System Response Test. Insert the 
high-range filter In the transmissometer 
path five times and record tbe· time required 
!or the system to respond to 95 percent of 
final zero and hlgh-r2.nge filter ·values. (See 
F·tgure 1-2.) 

8.2 Field" Test for Zero Drift and Calibra
tion Drift. Install the continuous monitoring 
system on the atrected facility and perform 
the following alignments: · 

8.2.1 PreUmlnary .Alignments. As soon as 
possible after Installation and once a year 
.thereafter when the facility ls not In opera
tion, perform the following optical and zero· 
allgnmenw: , 

8.2.1.1 c:fptlcal Alignment. Align the light 
beam from the transmlssometer upon the op
tical surfaces located across the eftluent (I.e., 
the ret!'oflector or photodetector as applica
ble) in accordance with the. manufacturer's 
Instructions. · 

8.2.l.2 Zero Alignment. After tbe transmls
someter has been optically aligned and the 
transmlssometer mounting Is mechanically 
stable (I.e., no movement of the mounting 
due to thermal contraction of the stack, 
duct, etc.) i.nd a clean stack condition has 
been determined by a. steady zero opacity 
condition. perform the zero alignment. This 
alignment is performed by balancing the con
tinuous monitor system response so tha.t any 
simulated zero check coincides with. an ac
tual zero check performed across the moni
tor path!ength of thP. clean i,;ta.ck. 

8.2.1.3 Span. Span tbe continuous l!IOnltor
lng system at the opacity specified In sub
parts and offset the zero setting at least JO 
percent of span so that negative drift can be 
quantliied. · · 

8.2.2. Final Alignments. After the preliml· 
nary a11gnment.s have been completed and the 
a.trected !aclll ty lla.s been - started up and 
reaches normal operating temperature, re
check tt1e optical alignment In accordance 
with 8.2.1.l of this specification-: If the align
ment has shifted, realign the optics, record 
any detectable shift in the opacity measured 
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by the system that can be attributed to the 
cptlcal realignment, and notl!y the Admin
istrator. This con.dltlon may not be objec
tionable l! the s.:tected facility operates with
in a fairly constant and adequately narrow 
range of operating temperatures that does 
nnt produce significant shifts In optical 
alignment during normal operation of the 
facllltv. Under circumstances where the facil
ity operations produce fluctuations In the 
effluent gas temperature that result in slg
n!tlcant misalignments, the Administrator 
may require Improved mounting structures or 
another location for installation of the.trans-
mlssometer. · · 

8.2.3 Condltlonw.g Period. After. complet
ing the post-startup alignments. operate the 
system for an initial 168-hour conditioning 
period In a normal operational manner. 

8.2.4 Operational Test Period. After com
pleting the conditioning period, opera.te the 
system for an s.ddltlonal 168-hour period re
taining the zero offset. The system shall mon
itor the source P.ffiuent at all times except 
when being zeroed or calibrated. At 24-hour 
Intervals the zero and span shall be checked 
according to the manufacturer's instructions. 
Minimum procedures used shall provide a 
system check of the analyzer Internal mln·ors 
and all electronic circuitry Including the 
lamp and photOdetector assembly and shall 
Include a procedure for produs:lng a simu
lated zero opa.clty condition and a simulated 
upscale (span) opacity condition as viewed 
by the receiver. The manufacturer's written 
Instructions may be u~ed providing that they 
equa.l or exceed these minimum procedures. 
~ero and span the transml.ssometer, clean all 
optical surfaces exposed to the etftuent, rea
lign optics, and :make any necessary adjust
ments to the calibration of the system de.Uy. 
These zero and calibration adjustments and 
optical realignments are allowed only at 24-
hour Intervals or at such shorter Intervals as 
the manufacturer's V.Titten Instructions spec
l!y. Automatic .corrections made by tbe 
measurement system without operator inter
vention are allowable at any time. The mag
nitude of any zero or span drift adjustments 
shall be recorded. During this 168-hour op
erational test period, re::or:i tbe Jollowln.g e.t 
24·hour intervals: (a) the zero readlni;·a11d 
span readings after the system is calibrated 
(these readings should be set at the same 
value at the beginning of each 24,hour pe
riod);. (b) the zero reading after each 24 
hours of operation, but before cleaning and 
adjustment; and (c) tlie span reading after 
cleaning and zero ad.1ustment, but before 
span ad.1ustment. (See Figure 1-3.) 

9. Calculation, Data Analysis, and Report
ing. 

9.1 Procedure for Determination of Mean 
Values nnd Confidence Intervals. 

9.1.l The mean value o! the data set Is cal
culated according to equation 1-1. 

1 n 
i=-~x, 

n i=l Equation 1-1 
where x, = absolute value of the Individual 
measurements, 

~=sumo! the individual values. 
x:mean value, and 
n =number of data points. 23 

9.1.2 The 95 percent confidence' interval 
(two-sided) is calculated according to equa
tion 1-2: 

where 
Equation 1-2· 

I:;x;=sum of aJI data points, 
t.u;s=ti-a/2, and · 

C.1.u5=95 percent confidence interval 
estimate of the average mean 
value. 

The values In this table are already cor
rected for n-1 degrees of freedom. Use n equal 
to tr.e m.1mber of sa.mples as data points. 



n 

2_ - ............. . 
3 .. --- .. --- ···-·. 
4 ••••• ----- -- •••• 
5 •• ••. -- -- ---- ••• 
6. - .. ---- .. ~----
7 - ••• ------------
8. '-~--. - -- •. -- .. 
9. -- .• --- ... -- . --

Values for t.975 

i,9;5 n 

12. iOO 10 ..• _ ••••••...•. 
4. 303 11. .•.••.•.•..... 
3.182 12 ••.•..•.•••.••. 
2. TI6 13 •...•.••.•.•.•• 
2. 5il 14 •••.••••••••••• · 2. 447 15. _____________ _ 

2.365 16 •••••••..•••••• 
2.300 

t.973 

2. 21i2 
2.228 
2. 201 
2.179 
2.160 
2. 145 
2.131 

9.2.Data Analysis and Reporting. 
9.2.l Spectral Response. -Combine the 

spectral data obtained In accordance With 
paragraph 6.3.1 to develop the effective spec-
tral response curve or the transmissometer. 
Report the wavelength at which the peak 
response occurs, the wavelength at which the 
mean responee occurs. and the maX!mum 
response at any waveiength below 400 nm 
and above 700 nm expressed as a percentage 

low ·Mid 

or the peak response as required under pars.
graph 6.2. 

9.2.2 Angle of View. Using the data obtained 
in accordance with pa.ra~apb 6.3.2, calculate 
the response of the receiver as a function of 
viewing 1!.ngle in the horizontal and vertical· 
directions (26 centimeters of arc with a 
re.di us of 3 meters eq us.I 5 degrees) .. Repcrt 
relative angle or view curves as .required un
der pars.graph 6.2. · 

9.2.3 Angle of Projection. Using· the data 
obtained In accordance wlth pare.graph 6.3.3, 
C1!.1Culate the res;:ionse of the photoelectric 
detector a.s a !unction of projection angie in 
t!l e horizontal and vertical directions. Report 
relative angle of projection curves as required 
under .paragraph 6.2. 

9.2.4 Calibration Error. Using the data from 
paragraph 8.1 (Figure 1-1), subtract the 
known filter opacity value from the va!ue 
·shown by the measurement system for each 
of the 15 readlggs. Calculate the mean and 
95 percent confidence. Interval of the five dif
ferent ''slues at each test filter value accord-

High .. , 
Range . __ 1 opacity 
Span Value ___ % opacity 

Range _% opacity Range _. _% opacity · 

1
oate of Test· location of Test 

Calibrated.Fflter1 Analyzer Reading Oifferences2 

S Opacity %. Opacity 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Low Mid High 
~ean difference -- --- ---
'Confidence intervai -- --- ---
Calibration error ... l·!ean Differcmce3 + C.I. -- --- ---
1Low, mid or high range 

1
2calibration filter opacity - analyzP.r reading 

13Absolute value 

figure 1-1. Cal:~ratio~ E~ror Test 
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Ing to equati:ms 1-1 and 1-2. Report the sum 
of the absolute mean difference and the 95 
percent confidence Interval for each of t!le 

'three test filters. 

D=ico of Tnt. ___ _ Lcatt= ot lost ----
SOan Ft1tor _______ ~i Op5c1t1 

AMl7ur s.p.aa S.tth•t : Op.city 

Up5ult ,._. ----- • ..-. 

c:t.nsule 

_____ ....... 
------------· _____ ....... _____ ........ _____ .......... 
------· ------

s · S«Cftidt 

Ff!vr& 1-!. ~~ fie) Tnt 

9.2.5 Zero ·Drift. Using the zero opacity 
values measured every 24 hours during the 
field test (paragraph 8.2). calculate the dlf
ferences between the zero point after clean
ing, aligning, and adjustment, and the zero 
\'slue 24 hours later just prior to cleaning, 
alli;nlng, and hdjustment. Calculate the 
mean value of these points and the confi
dence interval using equations 1--1 and 1-2. 
Report the sum of the absolute mean value 
and the 95 percent confidence Interval. 

9.2.6 Calibration Drift. Using the span 
value measured every 24 hours during the 
field test, calculate the differences between 
the span value after cleaning, aligning, and 
adjustment of zero and span, and the span 
value 24 hours later just after clear.Jng. 
aligning, and adjustment o! zero and. before 
adjustment of span. Calculate the me~n 
value of these po!nts and the confidti:cc 
Interval using equations 1-1 and 1-2. Report 
the sum of the absolute me11-n value and the 
confidence lntenal. 

9.2.7 Response Time. Using the data from 
paragraph 8.1, ci.lculate the time interval 
from filter insertion to 95 percent of the final 
stable value for all upscale and downscale 
traverses. Report the mean ot the 10 upscale 
and downscale test times. 

9.2.8 Operational Test Period. During the 
168-hour operational test period, the con
tinuous monitoring system shall not require 
any corrective maintenance, repair, replace-· 
ment, or adjustment other than that clear;y 
speclfied as required In the manufacturer's 
operation and maintenance manuals as rou
tine and expected during a one-week period. 
If the continuous monitoring syste!n Is ope~
ated within the specified performance pa
rameters end does not require corrective 
maintenance, repair, replacement, or adjust
ment other than as specified above during 
the 168-hour test period, the operational 
test period shall have been successfully ccn
cluded. Failure of the continuous monitor
ing system tO meet these requirements shall 
call !or a repetition of the 168-hour test 
period. Ponlons of the tests which were sat
isfactorily completed need not be repeated. 
Failure to meet any performance specrnca
tlon (s) shall call for a repetition· of the 
one-week ooeratlonal test period and that 
specific portion of . the tests required by 
paragraph 8 related to demonstrating com
pliance with the failed specification. ,\11 
maintenance and adjustments required shall 
be recorded. output readings shall be ~e
corded before and after all adjustments. 
10. References. 
· 10.1 "Exoerimental Statistics," Department 
ot Commerce, National Bureau of Standards 
Handbook 91. 1963, pp. 3-31, paragraphs 
3-3.1.4. . 

10.2 "Performance Specifications for Sta-
tionary-Source Monitoring Systems for Gases 
and Visible Emiselons," Environmental Pro
tection ·Agency, Research Triangle Park, 
N.C., EPA-650/2-74-013, January 1974. 
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PERFORMANCE SPECIFICATION 2-PER_FORMANCE 
SPECIFICATIONS AND SPECIFICATION TEST PRO

CEDURE!; FOR MONITORS OF S02 AND NOx 
FROM STATIONARY SOURCES 

1. Principle and Applicablllty. 
1.1 Principle. The concentration of sulfur 

dioxide or oxides of nitrogen pollutai,ts in 
stack emissions ls measured ·by a continu
ously operating emission measurement sys
tem. Concurrent With operation of the con
tinuous monitoring system, the pollutant 
concentrations are also measured with refer
ence methods (Appendix A). An average of 
the continuous monitoring system data ls 
computed for each reference method testing 
period and compared to determine the rela
tive accuracy of the continuous monitoring 
system. Other tests of the continuous mon
i taring system are also performed to deter
mine calibration error, drift, and response 
characteristics of .the system. 

1.2 Appltcability. This performance spec
ification is applicable to evaluation of con
tinuous monitoring systems for measurement 
of nitrogen oxides or sulfur dioxide pollu
tants. These specifications contain test pro
cedures, installation requirements, and data 
computation procedures for evaluating the 
acceptability of the continuous monitoring 
systems. 

2. Apparatus. 
2.1 Calibration Gas Mixtures. Mixtures of 

known concentrations of pollutant gas in a 
diluent gas shall be prepared. The pollutant 
gas shall be sulfur dioxide or the appropriate 
oxlde(s) of nitrogen specified by paragraph 
6 and within subparts. For sulfur dioxide gas 
mixtures, the diluent gas may be air or nitro
gen. For nitric oxide (NO) gas mixtures, the 
diluent gas shall be oxygen-free (<10 ppm) 
nitrogen, and for nitrogen dioxide (NO.) gas 
mixtures the diluent gas.shall be air. Concen
trations of approximately 50 percent and 90 
percent of span _are required. The 90 percent 
gas mixture ls used to set and to check the 
span and ls referred to as the span gas. 

2.2 zero Gas. A gas certified by the manu
facturer to contain less than 1 ppm of the 
pollutant gas or ambient air may be used. 

+ Cl (Span) . 

2.3 Equipment for measurement of the pol
lutant gas concentration using the reference 
method specified in the applicable standard. 

2.4 Data Recorder. Analog chart recorder 
or other suitable device with input voltage 
range compatible with analyzer system out
put. The resolution of the recorder's data. 
output shall be sufficient to allow completion 
of the test procedures within this specifi
cation. 

2.5 continuous monitoring system for so. 
or NOx pollutants as applicable. -

3. Defi-nitions. 
3.1 Continuous Monitoring System. The 

· total equipment require~ for the determina
tion of a pollutant gas concentration in a 
source effluent. Continuous monitoring sys
tems consist of major subsystems as follO<WS: 

3.1.1 Sampling Interface-That portion of 
an extractive continuous monitoring system 
that performs one or more of the folloWlng 
operations: acquisition, transportation, and 
conditioning of a sample of the source efllu
ent or that portion of an in-situ continuous 
monitoring system that protects the analyzer 
from the eflluent. 

3.1-.2 Analyzer-That portion of the con
tinuous monitoring system which senses the 
pollutant gas and generates a signal output 
that Is a function of the pollutant concen
tration. 

3.1.3 Data Recorder-That portion of the 
continuous monitoring system that provides 
a permanent record of the output signal In 
terms of concentration units. 

3.2' Span. The value of pollutant concen
tration at which the continuous monitor
ing system is set to produce the maximum 
data display output. The span shall be set 
at the concentration specified In each appli
cable subpart. 

3.3 Accuracy (Relative). The degree of 
correctness with wh!:ch the continuous 
monitoring system yields the value of gas 
concentration of a sample relative to the 
value given by a defined reference method. 
T.his accuracy is expressed in terms of error, 
which ts the dllJerence between the paired 
concentration measurements expressed as a 
percentage of the mean re!erence value. 
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3.4 Calibration Error. The difference be
tween the pollutant concentration indi
cated by the continuous monitoring system 
and the known concentration of the test 
gas mixture. 

3.5 Zero Drift. The change in the continu
ous monitoring system output over a stated 
period of time of normal continuous opera
tion when the pollutant concentration at 
the time for the measurements Is zero. 

3.6 Calibration Drift.- The change in the 
continuous monitoring system output over 
a stated time period of normal continuous 
operations when the pollutant concentra
tion at the time of the measurements is the 
sa-me known upscale value. 

3.7 Response Time. The time Interval 
from a step change In pollutant concentra
tion at the Input to the continuous moni
toring system to the time at which 95 per
cent of the corresponding final value is 
reached as displayed on the continuous 
monitoring system data recorder. 

3.8 Operatfonal Period. A minimum period 
of time over which a measurement system 
is expected to operate within certain per
formance specifications without unsched
uled maintenance, repair, or adjustment. 

3.9 Stratification. A condition Identified 
by a difference In excess of 10 percent be
tween the average concentration In the duct 
or· stack-and the concentration at any point 
more ·than 1.0 meter from the duct or stack 
wall. 

4. Installation Specifications. Pollutant 
continuous monitoring systems (SO. and 
NO,) shall be Installed· at a sampling loca
tion where measurements can be made which 
are directly representative (4.1), or which 
can be corrected so as to be representative 
(4.2) of the total emissions from the affected 
facility. Conformance with this requirement 
shall be accomplished as follows: 

4.1 Effluent gases may be assumed to be 
nonstratified if a sampling location eiaht or 
more stack diameters (equivalent diam~ters) 
downstr~am of any air In-leakage is se
lected. This assumption and data correction 
procedures under paragraph 4.2.l may not 
be applied to sampling locations upstream 
of ::'n air preheater in a steam generating 
fac1l!tv under Subpart D of this part. For 
sampling locations where eflluent gases are 
either demonstrated (4.3) or may be as
sumed to be nonstratlfied (eight diameters). 
a point (extractive systems) or path (In-situ 
systems) _of average concentration may be 
monitored. 23 

4.2 For sampling locations where eflluent 
gases cannot be assumed to be nonstratl
fied (less than eight diameters) or have been 
shown under paragraph 4.3 to be stratified 
results obtained must be consistently repre~ 
sentative (e.g. a point of average concentra
tion may shift with lead change&\ or the 
data generated by sampling at a point (ex
tractive systems) or across a path (In-situ 
systems) must be corrected (4.2.1 and 4.2.2) 
so as to be representative of the total emis
sions from the affected facility. Conform
ance with this requirement may be accom
plished in either of the following ways: 

4.2.1 Installation of a diluent continuous 
mo:1itoring system (O, or CO, as applicable) 
In accordance with the procedures under 
paragra.ph 4.2 of Performance Specification 
J of this appendix. If the Pollutant and 
diluent monitoring systems are not of the 
same type (both extractive or both In-situ) 
the extractive system must use a multipoint 
probe. 

4.2.2 Installation of extractive pollutant 
m?nitoring systems using multipoint sam
plmg probes or In-situ pollutant monitoring 
systems that sample or view emissions which 
are consistently representative of the total 
emissions for the entire cross section. The 
Administrator may require !J"ata to be sub-



mitted to demonstrate that the··emtssions 
sampled or viewed are consistently repre
sentative !or several typical !acU!ty procesa 
operating conditions. · ·. · ·. · · ·. ·· · 

4.3 Tl:le owner or operator may pertorm:··a. 
traverse to cha.ractertze any stTatUl.cation or 
effluent gases that might exist tn a stack or 
duct. I! no stratUl.cation ls present, sampling 
procedures under paragraph 4.1 may be ap• 
plied even though the eight diameter criteria 
is not met. · 

4.4 When single point sampling probes !or 
extractive systems are in.stalled within the 

stack or duct. under paragraphs 4.1 and 4.2.1, 
.the sample may not be extracted a.t any pol.nt 
less than 1.0 meter !rom the stack or duct 
wall. Multipoint sampling probes Installed 
under paragraph 4.2.2 may be located at any 
points necessary to.obtain consistently rep· 
resentative samples. 

5. Continuous Monitoring· System Perform• 
ance Specifications. · ' 

The continuous monitoring system shall· 
meet·the performance specifications In Table 
2-1 to be considered acceptable under ·this 
method. 

TABLE 2-1.-Performance specifications 

Paramtttr 

l. Acc:iracy 1 •• : •• - • - - -- - -- - - - - - - - - - - - -- - --- - -- -- -- --- -- --- -

::>. Calibration error •. _ --- ... -·-. --- . -. _. -----------· -·. ----

3. Zero drift (2 h) '---··----····---··--·-------·-·-···--
. J. Zero drift (24 h) •---·····----·······'··-······-···-·--··· 
.;. Calibration drift (2 h) •------·-··--·-----·--·----·----·-· 
6. Calibration drift (24 bl•--------------------~---·---···-· 

;: g=:oen!i":rlo<c.::::::: :: :::: :: :: :::: :::::::: :: :::~:: 

Sper:i/UaUtm 

<20 pct of the mean vlllue of the reference method test 
-:-data. · · · 
:S 5 pct of each (50 pct, 90 pct) csJjbration gas mixture 

vai.ue. 
2 pct of span 

Do . 
Do. 

2.5 pct. o! span 
15 min mamnwn. 
168 b minimum. 

1 Espressed as sum of absOlute mean value pills 95 pct confidence Interval of a se!ies ottests. 
6 Performance SpecUl.cation Te5t Proce- tlonal 168-hour period retainlng the zero 

d · The !ollow!ng test procedures shall be offset. The system shall monitor the source 
u~:'· to determine conformance with the effluent at all times except when being 
requirements o! paragraph 5. Fer NO, an- zeroed, calibrated, or back.purged .. 
requirements of paragraph 5. For NOx an- 6.2.2.l Field Test for Accuracy (Relative). 
,,lyzers that oxld!Ze nitric oxide (NO) to For continuous monitoring systems employ
nttrogen dioxide (NO.), the response time Ing extractive sampling, the probe tip for the 
•est under paragraph 6.3 or this method shall continuous monltorlng system and the probe 
be performed using nitric oxide (NO) spa.n tip for the Reference Method sam~llng train 
gas. Other tests for NO, contlnuow monitor- should be p~aced at adjacent locat,ons In the 
Ing systems under p&ragraphs 6.1 a.nd 6.2 and duct. For NOx continuous monitoring sys
:ill tests for sulfur dioxide systems shall be terns, make 27 NOx concentration mea.sure-
13.:rformed using the pollutant span ga.s spe- ments, divided Into nine sets, using the ap
cified by ea.ch subpart. · pllcable reference method. No more than one 

6.1 callbratlon Error Test Procedure. Set set of tests, consisting of three lncllvidual 
up and ca.libra.te the complete continuous measur.ements, shall be performed In any 
monitoring system acco!dlng to the ma.nu- one hour. All individual measurements o! 
facturer's writen Instructions. This may be each set shall be performed concurrently, 
accomplished either In the laboratory or 1n or within a tbree-minut.e interval and the 
the field. results averaged. For SO, continuous monl· 

6.1.l Calibration Gas Analyses. Triplicate taring systems, make nine SO, concentration 
analyses of the gas mixtures shall be per- measurements using the applicable reference 
formed within two weeks prior to use using method. No more than one measurement 
Reference Methods 6 for so, and 7 for NO.. shall ·be performed In any one hour. Record 
Analyz~ each caHbn.tlon g~ m!Jtture (50%, the reference methoct test data and the con
nos-0) and record the results on the example tinuous monitoring system concentrations 
sheet shown in Figure 2-1. Ea.ch. sample test on the example data sheet shown 1n Figure 
result must be within 20 percent o! the aver- 2-3. 
aged result or the tests shall be repeated. 6.2.2.2 Fleid Test !or Zero Dri!t and Cali
Th!s step may be omitted for non-extractive bratlon Drift. For extractive systems, deter
monitors w~ere dynamic cal1bration gas mix- mine the values given by zero and spa.n gas 
tures are not used (6.1.2). pollutant concentrations at two-hour inter-

6.1.2 Calibration Error Test Procedure. vals until 15 sets of data are obtained. For 
Make a total ot 15 nonconsecutive measure- nonextract!ve measurement systems, the zero 
ments by alternately uslng zero gas and each value may be determined by mechanically 
:allberatton gas mixture concentration (e.g., producing a zero condition that provides a 
J<:;,, 50%, 0%, 90%, 50%, 90%, 50%, 0%, system check of the analyzer Internal mirrors 
etc.). For nonextract!ve continuous monitor/ and all electronic circuitry tncludlng the 
i:ig systems, this test procedure may be per- radiation source and detector a."5embly or 
formed by using two or more cal!bratlon gas by inserting three or more cal!bratlon ·gas 
cells whose concentrations are certified by cells and computing the zero poliit from the 
the manufacturer to be functionally equiva- upscale measurements. If this latter tech
lent to these gas concentrations. Convert the nlque Is used, a graph(s) must be retained 
continuous monitoring system output read- by the owner or optJrator !or eaeh measure· 
ings to ppm and record the results on the " ment system that shows the relP.tlonshlp be· 
example sheet shown ln Figure 2-2. tween the upscale measurements and the 

6.2 Field Test !or Accuracy (Relative). zero point. The span of the system shall be 
Zero Dri!t, a.nd Calibration Drift. Install and chocked by using a calibration gas cell cer
operate the continuous monitoring system in ttfied by the manufacturer to be functlon
accorda.nce With the manufacturer's written ally equivalent to 50 percent o! span concen
lnstructlons and drawings-as !ollows: tration. Record the zero and span measure-

6.2.1 Conditioning Period. Offset the zero ments (or the computed zero drU't) on the 
setting at least 10 percent of the span so example data sheet shown in Figure 2-4. 
that negative zero dr!ft can be quantified. The two-hour periods over which meazure
Operate the system !or an Initial 168-hour ments are conducted need not be consecutive 
conditioning period 1n normal opera.ting · but may not overlap. All measurements re
manner. quired under this paragraph may be con-

6.2.2 Operational Test Period. Operate the ducted concurrent with tests under pMa
cont!nuous monitoring system !or an add!- graph 6.2.2.1. 
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6'.2.2.3 Adjustments. Zero and catibra.tlon 
con-ectlons and adjustments are allowed only 
at 24-hour Intervals or at such shorter in· 
tervals as the manutacturer's written in· 
structlons specify. Automatic corrections 
made by· the measurement system without 
operator Intervention or initiation are allow
able at any time. During the entire 168-hour 
operational test period. record on the ex· 
ample sheet shown In Figure 2-5 the values 
given by zero and span gas pollutant c;on
centrattons. be!ore· and after adjustment at 
24-hour intervals .. 

6.3 Field Test for Response T1me. 
· 6.3.1 Scope or Test. Use the entire continu· 

ous monitoring system as inStalled, Including 
sample transport Unes U used. Flow rates, 
line diameters, pumping rates, ·pressures (do 
not allow the prC11Surized callbratton gas to 
change the normal operating pressure ln the 
sample line)", -etc., shall be at the nomlna~ 
values !or norme.! operet!cn as specLflet! !n 
the manu!a.c.turer's written instructions. U 
the analyzer IS used to sample more than one 
pollutant source (stack), repeat this test !or 
each sampllng point. 

6.3.2 Response Time ·Test Procediire. In· 
troduce zero gas Into the continuous mon!
torlng system sampling Interface or as close 
t:> the sampling Interface as possible. When· 
the system output reading has stabilized, 
switch quickly to a known concentration or 
pollutant gas. Record the time !rom concen· 
tration swi tch!ng to 95 percent o! final stable 
response. For non-extractive monitors, the 
highest a\·ailable calibration gas concc·ntra
tion shall be switched Into and out of the 
sample path and response times recorded. 
Perform thL5 test sequence three (3) times. 
Record the results or each test on the 
example· sheet shown In Figure 2-6. 

7. Calculations, Data Analysis and Hcport-
lng. · 

7.1 Procedure for determJnatlon of mean 
values and confidence intervals. 

7.Ll The mea.n ·value o! a da.ta set ls 
calculated according to eq uatlon 2-1. 

- 1 n 
X=-~x; 

n i=J . Equation ?.· · J 
where: 

xi= absolute value ot the measurements, 
~=sumo! the individual values, 
x=mean value, and 23 
n=number of data points. 

7.1.2 The 95 percent contldence interval 
(two-sided) is calculated according to equa.
tlon 2-2: 

C.l.9~= ~-m ../n(I;x;2)-(l:x;): 
nvn-1 

Equation 2-2 
where: 

l:x1=sum of nil data points, 
t.m=t1-a/2, and 

C.I.95 =9.i percent confidence interval 
estimate of the average rne3n 
value. 

Values for •.975 
23-

n 
2 -··-·--------·· 
3 ·······--------
4-··--··-······· 5 ..• : ....•.•...• 
6-·-·-···-------7·---····-·-·-·-
8 :--·'--·····- .. 
9 •••••. : ••••.••• 

. 10--····---·----· 11----·-·-·--··-1?. •••••••••••.••. 
13 ..•••• ~-··-··--14 ........ _____ _ 
15 •••.• _________ _ 

16 ••••••••••••••• 

'.97~. 

l!l.706 
4.303 
3. 182 
2. i76 
2.571 
2. 4-17 
2. 365 
2.306 
2. 262 
2.228 
2. :!01 
2. 179 
2. 160 
2. 145 
2.131 

The values In this table are already cor
rected !or n-1 degrees of !reectom. Use n 



equal to tbe number of samples e.s data 
points. 

7.2 Dl!lt11. Analysis s.nd Reporting. 
7.2.l Accuracy (Relative). For each of the 

ulne reference method test points, determine 
the average pollutant concentration reported 
by the continuous monitoring system. Tbese 
a\'erage concentrations shail be determined 
from the continuous monitoring syst.em data 
recorded under 7.2.2 by.integrating or aver
aging the pollutant concentrations over each 
of the time Intervals concurrent with each 
reference method testing period. Before pro
ceeding to the next step, determine the basis 
(wet or d?y) of the continuous monitoring 
system de.ta and reference method test da.ta 
concentrations. If the bases r.re not con
sistent, apply a moisture correction to either 
reference method concentrations or the con
tinuous monitoring system concentrations 
a.s appropriate. Determine the correction 
!actor by moisture tests concurrent with the 
reference metuod testing periods. Report the 
moisture test method and the correction pro· 
cedure employed. For each of the nine test 
runs determine the dltrerence for each test 
run by subtracting the respective reference 
method· test concentrations (use average or 
each set o! three measurements tor NO.) 
from the continuous monitoring system Inte
grated or averaged concentrations. Using 
these data, compute the mean difference and 
the 95 percent confidence Interval of the dif
ferences (equations 2-1 and 2-2). Accuracy 
Is reported a;; the sum of the absolute value 
of the mean dU!'erence e.nd the 95 percent 
confidence Interval of the differences ex .. 
p~essed l\S a peteent.'\ge. of the mean refer
ence method value. Use the exr.mple sheet 
shov:n Iu Figure 2-3. 

7.2.2 Calibration Error. Uslng tbe data 
from paragraph 6.1, subtract the measured 
pollutant concentration determined under 
pari,grnph 6.1.1 (Figure 2-1) from the value 
shown by the continuous mou.tt.oring system 
for each of the five readings at each con
centration me!l.Sured under 6.l.2 (Figure 2-2). 
Cai cu late the mea.n o! these rtifference values 
and the 95 percent confidence Intervals ac
cording to equations 2-1 and 2-2. Report. the 
c!<libratlon error (the sum of the absolute 
value of the mean difference and the 95 per
cent confidence lnterval) as a percentage or 
each J'espectlve calibration gas concentra
tion. Use example sheet shown In Figure 2-2. 

7.2.3 Zero Drift (2-hour). Using the zero 
concentration values measul'ed each two 
hours durtng the field test. calculate the dif
ferences between consecutive two-hour read
ings expressed tn pprn. Calculate the me= 
dUierence and the confidence interval using 

equations 2-1 and 2-2. Report the zero drift 
as the sum of the absolute mean value and 
the confidence Interval as a percentage of 
span. Use example ~beet shown In Figure 
2-4. 

7.2.4 Zero Drift (24-hour). Using the zero 
concentration values measured every 24 
hou!'S during the field test, calculate the dif
ferences between the zero' point after zero 
adjustment e.nd the zero value 24 hours later 
just prior to zero adjustment. -Calculate the 
mean value of these points and the confi
dence interval using equations 2-1 and 2-2. 
Report the zero drift (the sum of the a.bso
lute mer.n and confidence interval) as a per
centage of span. Use example sheet shown In 
Figure 2-5. 

7.2.5 Calibration Drl!t (2-hour). Using 
the calibration values obtalne:i at two-hour 
Intervals durtng the field test, calculate the 
dllferences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero dJ'l!t during that two-hour period. Cal
culate the mean and confidence Interval of 
these correctecf dllference values using equa
tions 2-1 and 2-2. Do not use the dltrerences 
between non-consecutive readings. Report 
the callbratlon drift as the sum of the abso
lute mean and confidence interval as D. per
centage of span. Use the example sheet shown 
In Figure 2-4. · 

7.2.6 C..llbratton Drift (24-hour) .. Using 
the calibration values measured every 24 
hours during the field test, calculate the dif
ferences between the calibration concentra
tion reading after zero and calibration ad
justment, and the callbrntion concentration 
reading 24 hours later after zero adjustment 
but before callbratlon adjustment. Cal.culate 
the mean value of these dltrerences and the 
confidence luterve.I using equations 2-1 and 
2-2. Report the calibration drift (the sum of 
the absolute mean and confidence interval) 
as a percentage of span. Use the example 
sheet shown In Figure 2-5. 

7.2.7 Response Time. Using the charts 
from para.graph 6.3, calculate tbe time Inter· 
val from concentration switching to 95 per
cent to the final stable value for all upscale 
and downscale tests. Report the mean of the 
three upscale test times and the mean of the 
three downscale test times. The two aver
age times should not dl1fer by more than 15 
percent of the slower time. Report the slower 
time as the system response time. Use the ex• 
ample sheet shown in Figure 2-6 .. 

7.2.8 Operational Test Period. During the 
168-hour performance and operational test 
period, the continuous monltorlng system 
shall not require e.ny corrective maintenance, 
repair, replacement, or adjustment other than 
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that clearly specified as required In the op
eration 11.:od maintenance manuals as routine 
and expected during a one-week period. lf 
the continuous monitoring system operates 
wt thin the specified performance parameters 
and does not requtre corrective maintenance, 
repair. replacement or adjustment other than 
as specified above during the 168-hour test 
period, the operational period wlll be success
fully concluded. Failure of the continuous 
monitoring system to meet this requirement 
shall call for a repetition o! the 168-bour test 
period. Portions of the test which were.satis
factorily completed need not be repeated. 
Failure to meet any performance specifica
tions sha.11 call for a repetition of the one
week performance test period and that por
tion of the testing which ls related to the 
taUe.d specification. All maintenance and ad
justments required Shall be recorded. Out: 
put readings shall be recorded before ana 
after all adjustments. 

8. References. 
8.1 "Monitoring Instrumentation for the 

Measurement of Sulfur Dioxide 1n Sta.tlona..-y 
Source EmlsSlons," Environmental Protection 
Agency, Research Triangle Park, N.C., Feb
ruary 1973. 

8.2 "Instrumentation for the Determina
tion of Nitrogen Oxides Content of Station
ary Source Emissions," Environmental Pro
tection Agency, Research Triangle Park, N.C., 
Volume 1, APTD-0847, October 1971; Vol
ume 2, .APTD-0942, January 1972. 

3.3 "Experlment:i.l Statistics:· Departm':!nt 
o! Commerce, Handbook 91, 1963, pp. 3-31, 
paragraph£ 3-3.1.4. 

8.4 "Performance Specifications tor Sta
tionary-Source Monitoring Systems !or Gases 
and Visible Emissions." Environmental Pro
tection Agency, Research Triangle Park, N.C., 
EPA-650/2-74-013, January 1974. 

Date ____ _ Refeo~te 1'.ettiod lhtd 

!"fd,.bftot C11ft:r1tfon C.s t'lfxture 

Sl!llpltl___p~ 

~leZ___pP" 

s....,1. J __:____p,.. 

Aftrage __ppc 

Hfgtt--br!g! Cspanl Ca1tbrat1o'I Gu '1ixturc 

s.ple 1 __:____.,. 

·SillpleZ

Sillpltl---""" 

Awr1ge ...:.,____;.pm 
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Calibration ·Gas ·mxture Data (~rem Figure 2-l) 

Mid (50~) _ ___ppm High (9o:o ___ppm 

Calibration r.as Measurement Sys tel'! 
Differences, 1 oom Run , Concentration,ppm Read i nQ, PDl!I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 --
14 -·-
15 

Hid High 

Mean difference -- --
Confidence interval + + 

~ean Dffference2 + C.I. 
--

Calibration error = Average Calibratjon Gas Concentration x l 00 __ 7: --~' 

1!calibration gas co:'lce:'ltration - measurement system reading 
,~Absolute value 

Figure 2-2. Calibration Er-ror Detennination 

Keterence Method es 
Oifferenc) Date I S:i. 1 

II() 

I .s.:fe 2 
: llO . , "° .S.111?1• ·I Analyzer l·HOur 

est •ml .S.mpfe 1 !·5-fe 3 ! A0er•1• · Average (ppm}• (pom) 
Ho. -r1 ... i (ppm) (ppm) (ppm) i (ppm) I (ppm ! so2 llO, 502 II() . 
1 : ! I i I I I 

I I I i ' I 

3 i I i 
I I i I i ! 4 I 

i ! I ! : 5 

ii I I I 
7 I I I 

I 

. I I i I 
8 

g I 1 l I 
.. 

l!Nn ,..,,,...n<• metllod Mean reference method !ltean of 
,.t value (so2) \IS~ Y&lue (NO,) tM d1fferences 

~SI Coofidenct in~als • ! PP" (S02) .. P1111 !NO.J 

~ci.srac1es • 
11een of the l'lifferences + 951 confidence-inter-val 100 • 1 (SO) • __ I (NO,) 

Ke.n ref;errn" metbOd wa_lve • -- 2 

U.pla1n and report met.hOd used to detrrmine tnugr1te<I neraees 

I 
Fig.,.. 2·3. Acc.iracy Determination <saz •Rd llO_.l 57 
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::au ZOl"O Span Callbratfon 
Set Time ZOl"O Drift Span· Drift Drift 
~o. Begin End uate · RHd1n$ (•Zero) Re,;~lng (.Span) ( Span· Zero) 

1 

2 

3 

4 

5 

5 

7 

8 

9 

IQ 

11 

12 

13 

14 

'.S 
Zero [)rift • [Mean Zero Drift•. •Cl (Ze"o) ' ,Spanj x 100 • • 
C.lihration Drift• [ll••n S?an Onft• ~+Cl (Sp3n) , [Span] x 10~ 
*Absolute Value. 

Fi5urc 4:-4. Zero tn-1 Calibraticn Crift lZ hour} 

l;;-and . 
Time 

Zero 
Reading 

Zero 
Drift 

(t>Zero) · 

Span 
Reading 

(After zero adjustment) 

Calibration 
Drift 

(t.Span) 

Zero Drift = [Mean Zero Drift* . + c. I. (Zero) J 
~--- -~-----· 

t [Instrument Span] x lQO =----
·calibration Drift =[Mean Span Drift* ____ + C~I. (Span)· _____ 1, 

-t [Instrument Span] x 100 = ---~ 

•Absolute value 

Figure 2-5. Zero and Calibration Drift (24-hour) 
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Date of Test -------

Span Gas Concentration ____ _,ppir. 

Analyzer Span Setting ____ _.pm 

1 _,_ __ seconds 

2 -----'seconds 

3 ____ seconds 

Average ups~ale response -----'seconds 

____ seconds 

Downscale 2 ____ seconds 

3 ____ seconds 

Average downscale response --~seconds 

System average response ·time (s_lo~1er time) = ___ ...;seconds. 

:deviation from slo1·1er = ·r;veraqe upscale minus av·eraqe d_ownscale] x lOO% = 
system average response [ slower t1me J --

Figure 2-6. Response Time 

Performance Speclficatl'on 3-Per!crmance 
specifications and speclfica.tlon test proce
dures for monitors o! co, and o, from sta
tionary sources. 

1. Principle and Applicability. 
1.1 Principle. Eflluent gases are continu

ously sampled and are analyzed for carbon 
dioxide or oxygen by a continuous monitor
ing system. Test3 of the system are performed .. 
during a minimum operating period to deter
mine zero drift, ca.llbratlon drift, and re
s:>onse time characteristics. 
· 1.2 Applicability. This performance specl

ficr.tion is applicable to evalll'3tlon of con
tinuous monl'torlng sy3tems for measurement 
of c.nbon dioxide or oxygen. These specifica
tions contain test procedures, ·Installation re·· 
quirements, and data computation proce
dures for evaluating the acceptabill ty of the 
continuous monitoring systems subject to 
ap~roval by the Administrator. Sampling 
r.1ay include either extractive or non-extrac
tive (In-situ) procedures. 

2. Apparatus. 
2.1 Continuous Monitoring System for 

Carbon Dl'oxtde or Oxygen. 
2.2 Calibra.tlon Gas Mixtures. Mixture o! 

k:iown concentrations of carbon dioxide or 
oxygen in nitrogen or air. Midrange and 90 
p~r.:ent of span carbon dioxide- or oxygen 
c.:>ncentrr.tlons are required. The 90 percent 
of span gas mixture Is to be used to set and 
check the analyzer span and ls referred to 
a..; span ga3. For oxygen analyzers, l! the 
span ls higher Uran 21 percent O,, ambient 
ai~ may be used In place o! the 90 percent of 
span callbratlon gas mixture. Triplicate 
aaalyses o! the gas mixture (except ambient 
air) shall be performed wtthln two weeks 
prior to use· using Re!enmce Method 3 of 
this part. 

2.3 Zero Gas. A gas containing less than 100 
ppm o! carbon d·loxlde or oxygen. 

2.4 Data Recorder. Ana1·og chart recorder 
or· other suitable device with input voltage 
range compatible with analyzer system out
put. The resolution o! the recorder's da'ta 
outpu't sh-all ·be sufficient to allow completion 
of the test procedures within this speclf!.ca
tlon. 

3. Oefinftl'ons. 
3.1 Continuous Monitoring System. The 

tota.l equipment required for the determina
tion ot carbon dioxide or oxygen In a given 

source effluent. The system consists or three 
major subsystems: 

3.1.l Samp!lng Interface. That portion of. 
the coiltln_uou.s monitoring system that per
forms one or more of the ·fol!owi:ig opera
tions: delineation, acqulsltlo:i, transporta
tion, and conditioning or a sa.mple of the 
SJurce effiuent or protection of the ana.l:;zer 
from the ho.stile aspects of the sample or 
source environment. 

3.1.2 Analyzer. That port:on o! the con
tinuous monitoring sy;;tem which senses the 
pollutant gas and generates a. signal output 
that is a function of the pcHutant concen
tr.Hlon. 

3.1.3 Data Recorder. That portion ot the 
continuous monitoring system that provides 
a perm'anent record or -the output signal in 
terms of cJncentration units. 

3.2 Span. The value of oxygen or carb:m di
oxide co1.centratlon at which the continuous 
monitoring system Is set that produces the 
maximum data dlsp~ay output. For the pur
poses of this method, the span shall be set 
n·o less than 1.5 to 2.5 times the normal car-. 

. bon dioxide or normal oxygen concentration 
in the stack ga.3 or the aff<!cted tacillty. 

3.3 Midrange. The value of oxygen or cr.r
bon dioxide concentr.nlon that -13 representa
tive of the normal condit~on3 in the stack 
gas of. the affected faclllty at typic311 operat
ing rates. 

3.4 Zero Drift. The cha:ige in tbe contin
uous monitoring system output over a stated 
period o! time of n~rmal continuous opera
tion when the carbon dioxide or oxygen con
centration at the time for ·the measurements 
ls zero. .. ' 

3.5 Calibration Drift. The cha.nge ln the 
continuous monitoring system output over a 
stated time period of normal continuous op
eration when the. carbon dioxide or oxygen 
continuous.monitoring system is measuring 
the concentration of span gas. 

3.6 Operational Test Period. A minimum 
period o! time over which the continuous 
monitoring system Is expected to· operate 
within tertaln performance speclftcattons 
Without unscheduled maintenance, repair, or 
adjustment. 

3.7 Response time. The time interval rrom 
a step change In concentration a.t the Input 
to the continuous monitoring system to the 
time at which 95 percent o! the correspond· 
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tng fl.nal value is displayed on the continuous 
monitoring system data recorder. 

4. Installation Specification. 
Oxygen or car.hon dioxide continuous mon· 

ltorlng systemsishall·be Installed at a loca· 
tton where measurements are directly reprc· 
sentatlve of the total emuent from . the 
affected !acillty or representative of the same 
ef!luent sampled by a so, or NO, continuous 
monitoring system. This requirement shall 
be complied with by use o! applicable r.e
_quirements In Performance Speclfl.catlon 2 of 
this a.ppendl't as follows: · 

4.1 Installation or Oxygen or Carbon Di· 
oxide Continuous Monitoring Systems Not 
Used to Convert Pollutant Data. A sampling 
location shall be selected ln a.ccorda.nce with 
the procedures under· paragraphs 4.2.l· or 
4.2.2. or Performance Specification 2 ot this 
appendix. · ' · 

4.2 Installation of Oxygen or Carbon Di
oxide Continuous Monitoring Systems Used 
to Convert Pollutant Continuous Monitoring 
System- Data. to Units of Applicable Stand
ards. The diluent continuous monitoring sys
tem (oxygen or carbon dioxide) ·she.II be In
stalled at a.sampl!ng Joca.tlon where measure
ments that can be made are representative of 
the el!iuent gases sampled by the pollutant 
continuous monitoring system(s). Conform· 
ance with this requirement may be a.ccom· 
pllshed In any. of the following ways: 

4.2.l The sampllng location !or the diluent 
system shalt"be near the sampling location !or 
the pollutant continuous monitoring system 
such that. the same approximate point(s) 
(extractive systems) or pa.th (in-situ sys
tems) Jn the cross section ls sampled or 
viewed. . 

4.2.2 The diluent a.nd pollutant continuous 
monitoring systems may be Installed at dl!
!·~rent locations lf the effluent gases at both 
sampling locations are nonstratlfied as deter
mined under paragraphs 4.1 or 4.3, Perform
ance Specification 2 o! this appendix and 
there 13 no !n·leakage occurring between the 
two sampling locations. It the etnuent gases 
are stratified at either location, the proce· 
clures under p3ragraph 4.2.?., Performance 
Specification 2 of i.hls appendlX shall be used 
for installing continuous monitoring systems 
at that. locat!on. 

5. Contlnuovs Monitoring System Perfcinn
ance Specifications. 

The continuous monitoring system shall 
meet the performance ·specifications Jn Table 
3-1 to be considered acceptable under thi3 
method. 

6. Performance Specification Test Proce· 
du res. 

The following test procedures shall be used 
to determine conformance with the rec1ulre· 
m-~nta of pa.ragl'aph 4. Due to the wide varla.· 
tion existing In analyzer designs and prtncl· 
pies o! operation. these· procedures a.re not 
applicable to all analyzers. Where this occurs, 
alternative procedures, subject to the ap· 
proval o! the Administrator, may be em· 
ployed. Any such alternative procedures must 
fultlll the same purposes (verify response, 
drift, and accuracy) as the following proce· 
dures, ·and must clearly demonstrate con· 
formance with specifications In Table 3-1. 

6.1 Calibrat!on Check. Establish a cali
bration curve for the continuous moni· 

·to ring system using zero, midrange, and 
span concentration gas mbctures. Verify 
that the resultant curve of analyzer read· 
ing compared with the calibration ga.~ 
value is consistent with the expected re
sponse curve as described by the analyzer 
manufacturer. If the expected resp0nsc 
curve is not produced, additional cali
bration gas measurements shall be made, 
or additional steps undertaken to verify 



the accuracy of the response curve of the 
analyzer. 

6.2 Field Test for Zero Drift and Cali
bration Drift. Install and operate the 
continuous monit-0ring system in accord
ance with the manufacturer's written in
structions and drawings as follows: 

'!'ABLE 3-1.-Pe1"formnnce specifications 

Paramdcr SpcCification 

I. Zero drift (2 h) '·········· :50.4 pct 0 2 or C02. 
2. Zero drift (2~ h) •......... $0.S pct o, or C02• 
3. C:i.libration drift l'.! h) '·· $0.4 pct O:or co,. 
4. Calibration <hi ft (24 h) t. $0.5 pct o, or C02• 
s. Operational period ••••. ~. 168 h minimum. 
6. Response tirnc........... 10 min. 

•.Expressed as sum or ahsc.lute mean value plus 95 pet 
~onfldcnce interral or 8 series or tests. 

6.2.l Conditioning Period. Offset the zero 
Eetting ·at least 10 percent o! span so that 
negative 2'.ero drift may be quantified. Oper
?.te the continuous monitoring system for 
an lnlt.lal 168-hour conditioning period In a 
normal operational manner. 

6.2.2: Operational Test Period. Operate the 
continuous monitoring system for an addi
tional 168-hour period maintaining the zero 
offset. The syst.em shall monitor the source 
effluent at all times except when. being 
zeroed, calibrated, or backpurged. 

6.2.3 Field Test for Zero Drift l\Ild Ci;.Ubra
tion Drift. Del.ermine the values given by 
zero and midrange gas concentrations at two
hom· lnte1 vals until lfl sets of data are ob
t,alnect. For non-extractive co:·,t!nuous monl
loring syst.ems, det.ermlnii the zero value 
i;lven by a mechanically pl'oduced zero con
<.Utlon er by computing the ;iero value from 
upscale n1easurements using r~n"llbrated g~~s 
cells certified by the manufacturer. The mid
range checks sball be performed by using 
certified calibration gas cells functionally 
equivalent to Jess than 50 percent of span. 
Record these readings on the example sheet 
shown In Figure 3-1. These two-hour periods 
need not be consecutive but may not overlap. 
In-situ co, or o, analy2'.ers which cannot be 
fitt.ed with a calibration gas cell may be cali
brated by alternative procedures acceptable 
to the Administrator. Zero and calibration 
corrections and adjustments are allowed 
only at 24-hour Intervals or at such shorter 
intervals as the manufactu1·cr's written In
structions specify .. Automatli; corrections 
made by the continuous monitoring system 
without operator intervention o!' Initiation 
arc allowable at any time. During the en
tire 168-hour test period, record the values 
given by zero and span gas concent.ratlons 
before and after adjustment at _24-hour In
tervals In tbe example sheet shown In Figure 
3-2. 

6.3 Field Test for Response Time. 
6.3.l Scope or Test. 
This t.est shall be aceompllshed using the

con tlnuous monitoring system as lnst.'l.lled, 
Including sample transport lines 1f used ... 
Flow i·at.es, line dlamet.ers, pumping rates, 
pressures (do not allow the pressul'.lzed c&ll
hra.tlon gas to cbange the ·normal operating 
pressure in ·the sample line), etc., shall be 
e.t tbe nominal values !or normal operation 
as specified ln the manufacturer's wntten 
Instructions. If the analyzer Is used to sample 
more than one source (stack.), tbls test sbn11 
be repeated for each sampling point. 

6.3.2 Response Time Test Procedure. 
Introduce zero gas into the continuous 

monitoring syst.em sampling lnt.erface or e.s · 
close to· the sampling !nt.erface as possible.· 
When the system output readlng has M.abl-

llted, switch qulck1y to a-known concentra
tion or gas at 90 percent of span. Record the 
time from concentration switching to 95 
percent o! t!.na.l stable response. After the 
system response has stabilized at the upper 
level, switcb quickly to a zero gas. Record 
the time from concentration sw1tchlng to 95 
percent of final stable respon~e. Alt.erna
tlvely, for nonextractlve continuous monitor
ing systems, the hlghe~t \lvallable calibration 
gas concentration shall be switched Into and 
out of the sample path and response times 
recorded. Perform th!!: test sequence three 
(3i times. For each t.est, record the results 
on the data sheet sh.:>V.'11 In Flgure 3-3. 
· 7. Calcu_latlons, Data Analysis, and Report-
ing. · 

7.1 Procedure for determination of mean 
values and confidence Intervals. 

7.1.1 The mean value of a data set Is cal
culated according to equation 3-1. 

1 n 
X=- ~X; 

Record the zero drift (the sum of the ab
solute mee.n and confidence Interval) on the 
data sheet shown In Figure 3-2. 

7.2.3 Calibration Drlft (2-hour). Using the 
ce.llbratlon values obtained at two-hour In
tervals during the field test, ci;.lcnla tio th.e 
differences between consecutive two-hour 
readings expressed a.5 ppm. These values 
should be corrected for the corresponding 
zero d;lft during that two-hour period. Cal· 
culate tf>e me'.m and confidence !nterval of 
these correct.ed difference values using equa
ti011s 3-1 and 3-2. Do not use the differences 
between non-consecutive readings. Record 
the st:m of the absolut.e mean and confi
dence l:1terval _upon the data sheet shown 
In Fil.'ttre 3-1. 

7.2.4 Calibration D~lft (24-hour). Using the 
calibration values meP.sured every 24 hou:-s 
during the field test, calculate the difl:'er· 
ences between the calibration concentration 
reading after zero and calibration adju:;t
ment and the calibration concentration read
ing 24 hours later after zero adjustment but 

n i=I Equation 3-1 before calibration adjus~ment. Calculate tile 
where: 

X1=absolute value of the measurements, 
l:=sum of the individual values, 
x=mean value, and -
.n=number of data points. 

7.2.1 The 95 percent confidence int.erval 
(two-sided) Is calculated s.ccordlng to equa
tion 3-2: 

. mean value of these differences and the con
fidence lnt.erval using equations 3-1 and 3-2. 
Record the sum of the absolute mean and 
confidence Interval on the data sheet shown 
in Figitre 3-2. 

7.2.5 Operational Test· Period. During the 
168-hour performance and operational test 
period, the. continuous monitoring system 
shall not receive any corrective maintenance, 

where: 

repair, replacement, or adjustment other 
than that clearly specified as required In the 
manufacturer's written operation and main
tenance manuals '.l.S ro.itine and ex)ected 

Equation 3-2 during a one-week period. If the continuous 

1:X=sum of all data points, 
'.975=t1 -a/2, and 

monitoring system operates within the speci
fied performance parameters and does not re-

23 qnire corrective mntntenance, repair, repli:ce
confidence interval ment or adjustment other than as speclfi-=d 
average mean \•alue above during the 168-hour t.est period, tile 

C.I ... ;=95 percent 
estimates of the 

Values for '.975 
n 

2 -------------·------------------3 
4 

5 --------------------------------
6 --------------------------------7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

----------~-------: ____________ _ 

t.975 
12.706 
4.303 
3.182 
2.776 
2. 571 
2.447 
2.365 
2.306 
2.262 
2.228 
2.201 
2.179 
2.160 
2.145 
2.131 

The values In this table are already corrected 
for n-1 degrees or !~dom. Use n equal to 
the number of samples as data points .. 

7.2 De.ta Analysis and Reporting. · . 
7.2.1 Zero Drift (2-hour). Using the zero 

concentration values measured each two 
hours during the field test, calculate the dif
ferences between the consecutive two-hour· 
readings expressed 1n ppm. Calculate ·the 
mean difference and tbe confidence Interval 
using equations 3-1 and 3-2. Record the sum· 
of the sbsolut.e mean -value and the confi
dence Interval on the data sheet shown in 
Figure 3-1. 

7.2.2 Zero Drift (24-hour). Using the zero 
concentratl® vaiues measured every 24. 
hours during the field test, calculate the dl!
ferences between the zero point after zero · 
adjustment and the zero value 24 hours 
lat.er just prior to zero adjustment. Calculate 
the mean value of these points and the con
fidence Interval using equations 3-1 and 3-2. 
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operational period will be successfully con
cluded. Failure of the continuous monitoring 
system to meet this requirement shall ca!l 
for a repetition of the 168 hour test period. 
Portions or the test which were satlsfactor11y 

. completed need not be repeated. Failure to 
meet any performance specifications shall 
call for a repetition of the one-week perform
ance test period and that portion o! the test
ing which Is related to the failed specifica
tion. All malnt.enance and adjustments re
quired shall be recorded. Output readings 
shall be recorded before and after all ad
justments. 

7 .2.6 Response Time. Using the data devel
oped under paragraph 5.3, calculate the time 

·interval from concentration switching to 95 
percent to the final stable value for all up
scale and downscale tests. Report the mean or 
the three upscale test times and the mean o~ 
the tbree downscale test times. The two av
erage times should not di!Ier by more than 
15 percent of the slower time. Report the 
slower time as the system response time. :Re
cord the resUlts on Figure 3-3. 

8. References. 
8.1 ·"Performance Specifications for Sta

tionary Source.Monitoring Systems for Gases 
and Visible Emissions," Envlronme::otal Pro
tection Agency, Research Trtangle Park., N.C., 
EPA~50/2-74--013, January 1974. 

8.2 "Experimental Statistics," Department 
o! Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
3-3.1.4. 

(Secs. 111 and 114 or the Clean Air Act. as 
amended by sec. 4(a) of Pub. L. 91~04. 84 
Stat. 1678 (42 U.S.C. 1857c-6, by sec. 16(c) (2) 
of Pub. L. 91-M4, 85 Stat. 1713 (42 O.S.C. 
1857g)). 



.Tll•· 
"91• .· End . Dlte 

1. 

2 . 

6 

8 

0 

Al 

Zero· 
Readl119 

Zero. 
Drlft 

(t.Zero) 

· Span 
Span Drift 

Re&dl119 (&Spu) 

.:ero llr1ft •· Ll'.ean Lero urlft• + Cl llero)_ _J • • 
Calfbrat1on Drift• [l'.e111 Span~ +CI (~ ~ 

- •Absolute Value. --

C:.11 bra t1 or. 
. Drift 
( ASpan·t.Ze~) 

Figure l•l. Zaro and C:.llbratlon Drift (2 Hour) •. 

Date Zero Span Calibration 
and Zero Drift Reading . Drift 
:r1me Reading (t.Zero) (After zero adjustment) (t.Span) 

~ero Drift = [Hean Zero Drift* + ·c. I. (Zero) ) 

a . 
~libration Drift = [Mean Span Drift* + c. r. (Span) 

a . 
~ Absolute value 

Figure 3-2. ·Zero and Ca.lfbratfon Drift (24-hour) 
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Dab: of Test· _____ _ 

Span Gas Concentration ---- ppm 

~nalyzer Span Setting · ppm 

Upscal~. 

Oowiisca le 

l; ---- seconds 

2. seconds 

3. ---- seconds 

Average upscale respons_e ----seconds 

1. ---- seconds 

2. 

3. 

---- seconds 

----- seconds 

Average down.scale res;>onse ----seconds 

:::.yste111 average response time (slower time) = ---~seconds 

~.!6,....tfilil from slo·11er = averaoe uoscale minus averaoe downscale .·x lOOl 
:.)'Stem ayerage response slower time 

l___ _F_f_g_u_re_3_~_3_._R_e_s_po_" __ s_e ___________ ___. 

<Sec. 114. Clean Air Act la amended <42 
t1.S.C. 7414)).68,83 
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.APPKNI>ci: C-DBTBIWINATIO!f OJ' E:wss10N. RAU 
• CllA.NGB 

L rntmdudfon. 
1.1 The followtog method shall be med to determine 

whether a ph7"1cal or operational change to an exlsUng 
facility resulted In an lncreas& In the em!sslon rate to tbi 
atnwsphere. The· method used Is the Student's I "!ri, 
commonly used to make Inferences from small ssmple& 

2. Data. 
2.1 Each emlsslon test shall consist at ti rans (usoaliy 

three) wblch produce ti e:misston rates. Thus two sets ot · 
e:miSSlon rates ara generated, one before and one after the 
cllange the two sets being ·or equal size. 

2.2 When astng manual emJsslon tests, except as pro. 
vtded In § 60.8(b) at this part, the reference methods at 
Appendls A to this part shall be used In accordance w\tb 
the procednras specified In the applicable subpart both 
before and after the change to obtain the data. 

2.3 Whenaslngcontlnuousmonltors,tbefacllltysballbe 
operated as If a manual emlssion test were being per. 
fOrmed. Valid dataUSlngl.bee.veraglngUmewhlch WOUid 
be required If a manual emission test were being con-
ducted shall be used. . 

8. Procedure. 
8.1 Snbserlpts a and h c!Qnote preehe.nge and post.. 

change respect! vely. . · .,. 
3.2 Calculate the arithmetic mean emission rate, ,,., tar 

=ch :et c! dat.::. ueing Equs~o:i l. 

11= ~Bi E1+B1 ... +B. 
Et " {1) 
ti 

where: · 
E<-Emlsslon rate for the I th runo 
D-number of rans 

a.a Calcule.ta the sample vartanee, SJ, tor eac:b BOt at 
c1e.ta using BquaUon 2. · 

i;f ~s,-:B>•. tfs1-(t1J1c)'" 
!JI- ra-1 = ra-1 

(2) 

U Calculate. the poi>led estimate, S., using Equa-
tion a.. . 

B.=[(n.-1) B.•+(n.-1) 8•']111 
n.+n.-2 -. 

(3) 

u eeleul8te the test statistic, '· aslDg Eque.Uon " 

B6-7iJ ... 
I= [ 1 l ]111 

·811 -+-
"• "• "'Ruulle. 

U ri Et> E. and l>I', where I' Is the critical valae or 
I ohtaloed rrom Table l, then with 963 conlldence I.he 
dlJl'Clnlnce between F:, and E. Is Slgnlllcant, and an In. 
creaoo In emission rate to the atmospbcra bas occurred; 

T4BLE l 
t' (96 

r>ertml 
. t:Dn/1-
dm« 

Degree ot&eedom (n.+ti•-2}: leod) 

2. ---------- ···------------------------------- 2. 920 

:: ::::::::::::::::::::::::::::::::::::::::::: i ~ 
IL ••••••••••••••• ····'·········-············- 2. OUI 
6. ------------------------------------------- 1. 913 
7. ------------------------------------------- 1. 895 8 ••••• ; •••••••••••••••••••••••••• : ••••••••• -- 1. MO 

For greater than 8 degrees of lreedOm, aee any standard 
statistical handbook or ten. 

u Assume tho two pertonnanee tests produced the· 
lbllow\ng set or data: . 

Test a: Test b 
Run L 100 •••••••••••••••••••••••••••• ; •• ·.-- 115 
Run 2. 95. ····················-~----········- 120 Run a. uo .••.....•••••••..•••••••••••••.•. ..- 12$ 

U Usina EqnaUon 1-
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100+95+110 
3 102 

11,, 115+120+125 120 
3 

· U Uidng EqnaUon 2-

s.s 
= (100-102)'+ (95-102)'+ (110-102)9 

3-1 

s.s =58.5 

(115-120)I+( 120-120)•+ (125-120)1 
= 3-1 . 

U Usina Equation 3-
=25" 

8 -"-·[ca-1) cs8.5HC3-1) (25)]1" 
6
· 46 .. - 3+3-2 = . 

6.6 Uslng~uation 4-

120-102 
3.412 . [I l]l/2 

6.46 3+3 

6.6 Since (ti1+rn-2)=4, 1'=2.132 (trom Table l). Thus 
llfnce t>( the difference In tho values of E. and R, Is 
lllgnlftcant, and there bas been ail Increase ID emission 
rate '° the atmosphere. 

CL <l>ntfnuoua Mcm#Otlfl(J 1Jal4. 
Cl.I lloarJy averages from conilnnons monltorlnt§ <». 

vlce!IL where available, should be used 88 <lata _pciltllA a~<l 
the aoove procedure followed. · 

<Sec. 114. Clean A1r Act la &mended <43 
u.s.c. 7414)).68.83 



APPENDIX D--REQUIRED EMISSION JNVENTORY 
INFORMATION . 

(a.) Completed NEDS point source form(s) 
for the entire plant conta.lnlng the desig
nated faclllty, Including information on the 
applicable criteria pollutants. If data con
cerning the plant· are already. ln NEDS, only 
that information must be submitted which 
Is necessary to update the existing NEDS 
record for that plant. Plant and point ldentt
ftca.tlon codes for NEDS records shall cor
respond to those previously· assigned ln 
NEDS; for plants not ln NEDS, these codes 
sha.U be obtained from the appropriate 
Regional Oflice. 

(b) Accompanying the basic NEDS lnfor~ 
matlon shall be the following Information 
on each designated faclllty: 

(1) The state and county Identification 
codes, as well as the complete plant and 
point Identification codes of the designated 

faclllty In NEDS. (The codes are needed to 
match these data with the NEDS data.) 

(2) A description of the designated faclllty 
Including, where appropriate: 

·(I) Process name. 
(ll) Description and quantity of each 

product (maximum per hour and average per 
year). 

(U!) Description and quantity of raw ma
terials handled for each product (maximum 
per hour and average per year). 
· (Iv) Types of fuels burned, quantities and 
characteristics (maximum and average 
quantities per hour, average per year). 

(v) Description and quantity of solid 
wastes generated (per year) and method of 
disposal. 
· (3) A description of the air pollution con

trol equipment In use or proposed to control 
the designated pollutant, Including: 

III-Appendix D-1 

(1) Verbal description of equipment. 
· (ll) Optimum control efliclency, In percent. 

This shall be a combined efficiency when 
more than one device operate ln series. The 
method of control efficiency determination 
shall be indicated (e.g., design efficiency,· 
measured efficiency, estimated efficiency). 

(111) Annual average co.ntrol efficiency, In 
percent, taking Into account control equip
ment down time. This shall be a combined 
efficiency when more than one device operate 
In series. 

(4) An estimate of the designated pollu
tant emlSSlons from the designated faclllty 
(maximum per hour and average per. year). 
The method of emission determination shall 
also be specified· (e.g., stack test, material 
balance. emission factor). 

<Sec. 114. Clean Air Act la u.mended <42 
u.s.c. 7414)),08.83 
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IV. FULL TEXT OF REVISIONS 

Ref. Page 

36 FR 5931, 3/31/71 - List of Categories of Stationary Sources. 
36 FR 15704, 8/17/71 - Proposed Standards for Five Categories: 

Fossil Fuel-Fired Steam Generators, Portland Cement 
Plants, Nitric Acid Plants, and Sulfuric Acid Plants. 

1. 36 FR 24876, 12/23/71 - Standards of Performance Promulgated for 
· Fossil Fuel-Fired Steam Generators, Incinerators, Port

land Cement Plants, Nitric Acid Plants, and Sulfuric 
Acid Plants. 

lA. 37 FR 5767, 3/21/72 - Supplemental Statement in Connection with 
Final Promulgation. 21 

2. 37 FR 14877, 7/26/72 - Standard for Sulfur Dioxide; Correction. 25 

37 FR 17214, 8/25/72 - Proposed Standards for Emissions During 
Startup, Shutdown, and-Malfunction., 

3. 38 FR 13562, 5/23/73 - Amendment to Standards for.Opacity and 
Corrections to Certain Test Methods. 26 

38 FR 15406, 6/11/73 - Proposed Standards of Performance for 
Asphalt Concrete Plants, Petroleum Refineries, Storage 
Vessels for Petroleum Liquids, Secondary Lead Smelters, 
Brass and Bronze Ingot Production Plants, Iron and Steel 
Plants, and Sewage Treatment Plants. 

4. 38 FR 28564, 10/15/73 - Standards of Performance Promulgated for 
Emissions During Startup, Shutdown, and Malfunction. 26 

4A. 38 FR 10820, 5/2/73 - Proposed Standards of Performance for 
Emissions During Startup, Shutdown, & Malfunction. 28 

5. 39 FR 9308, 3/8/74 - Standards of Performance Promulgated for 
Asphalt Concrete Plants, Petroleum Refineries, Storage 
Vessels for Petroleum Liquids, Secondary Lead Smelters, 
Brass and Bronze Ingot Production Plants, Iron and Steel 
Plants, and Sewage Treatment Plants; and Miscellaneous 
Amendments. 30 
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6. 39 FR 13776, 4/17/74 - Corrections to March 8, 1974 Federal 
Register. 45 

7. 39 FR 15396, 5/3/74 - Corrections to March 8, 1974 and April 
17, 1974 Federal Register. 46 

8. 39 FR 20790, 6/14/74 - Standards of Performance, Miscellaneous 
Amendments. 46 

39 FR 32852, 9/11/74 - Proposed Standards of Performance -
Emission Monitoring Requirements and Performance Test
ing Methods. 

39 FR 36102, 10/7/74 - Proposed Standards of Performance for 
State Plans for the Control of Existing Facilities. 

39 FR 36946, 10/15/74 - Proposed Standards of Performance for 
Modification, Notification, and Reconstruction. 

39 FR 37040, 10/16/74 - Proposed Standards of Performance for 
· Primary Copper, Zinc, and Lead Smelters. 

39 FR 37470, 10/21/74 - Proposed Standards of Performance for 
Ferroalloy Production Facilities. 

39 FR 37466, 10/21/74 - Proposed Standards of Performance for 
Steel Plants: Electric Arc Furnaces. 

39 FR 37602, 10/22/74 - Proposed Standards of Performance -
Five Categories of Sources in the Phosphate Fertilizer 
Industry. 

39 FR 37730, 10/23/74 - Proposed Standards of Performance for 
Primary Aluminum Reduction Plants. 

39 FR 37922, 10/24/74 - Proposed Standards of Performance for 
Coal Preparation Plants. 

9. 39 FR 37987, 10/25/74 - Region V Office: New Address. 

10. 39 FR 39872, 11/12/74 - Opacity Provisions for New Stationary 
Sources Promulgated and Appendix A, Method 9 - Visual 
Determination of the Opacity of Emissions from Station-

51 

ary Sources. 51 

39 FR 39909, 11/12/74 - Response to Remand, Portland Cement 
Association v. Ruckelshaus, Reevaluation of Standards. 
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40 FR 831, 1/3/75 - Reevaluation of Opacity Standards of Perform
ance for New Sources - Asphalt Concrete Plants. 

11. 40 FR 2803, 1/16/75 - Amended Standard for Coal Refuse (promul-
gated December 23, 1971). 57 

40 FR 17778, 4/22/75 - Standards of Performance, Proposed Opa-
city Provisions, Request for Public Comment. 

12. 40 FR 18169, 4/25/75 - Delegation of Authority to State of 
Washington. 58 

13. 40 FR 26677, 6/25/75 - Delegation of Authority to State of Idaho. 58 

14. 40 FR 33152, 8/6/75 - Standards of Performance Promulgated for 
Five Categories of Sources in the Phosphate Fertilizer 
Industry. · 59 

40 FR 39927, 8/29/75 - Standards of Performance for Sulfuric 
Acid Plants - EPA Response to Remand. 

40 FR 41834, 9/9/75 - Opacity Reevaluation - Asphalt Concrete, 
Response to Public Comments. 

40 FR 42028, 9/10/75 - Proposed Opacity Standards for Fossil 
Fuel-Fired Steam Generators. 

40 FR 42045, 9/10/75 - Standards of Performance for Fossil Fuel
Fired Steam Generators - EPA Response to Remand. 

15. 40 FR 42194, 9/11/75 - Delegation of Authority to State of 
California. 74 

16. 40 FR 43850, 9/23/75 - Standards of Performance Promulgated for 
Electric Arc Furnaces in the Steel Industry. 75 

17. 40 FR 45170, 10/1/75 - Delegation of Authority to State of 
California. 80 

18. 40 FR 46250, 10/6/75 - Standards of Performance Promulgated 
for Emission Monitoring Requirements and Revisions 
to Performance Testing Methods. 81 

19. 40 FR 48347, 10/15/75 - Delegation of Authority to State of 
New York. 102 

20. 40 FR 50718, 10/31/75 - Delegation of Authority to State of 
Colorado. 102 

21. 40 FR 53340, 11/17/75 - Standards of Performance, Promulgation 
of State Pl ans for the contra 1 of Certain Po 11 utants 
from Existing Facilities (Subpart Band Appendix D). 103 
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40 FR 53420, 11/18/75 - Reevaluation of Opacity Standards for 
Secondary Brass and Bronze Plants and Secondary Lead 
Smelters. 

22. 40 FR 58416, 12/16/75 - Standards of Performance, Promulgation 
of Modification, Notification and Reconstruction Pro
visions. 

23. 40 FR 59204, 12/22/75 - Corrections to October 6, 1975, Federal 
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Register. 118 

24. 40 FR 59729, 12/30/75 - Delegation of Authority to State of 
Maine. 118 

25. 41 FR 1913, 1/13/76 - Delegation of Authority to State of 
Michigan. 119 

26. 41 FR 2231, 1/15/76 - Standards of Performance Promulgated for 
Coal Preparation Plants. 119 

26. 41 FR 2332, 1/15/76 - Standards of Performance Promulgated for 
Primary Copper, Zinc and Lead Smelters. 123 

27. 41 FR 3825, 1/26/76 - Standards of Performance Promulgated for 
Primary Aluminum Reduction Plants. 133 

28. 41 FR 4263,1/29/76 - Delegation of Authority to Washington Local 
Authorities. 138 

41 FR 7447, 2/18/76 - Reevaluation of Opacity Standards for 
Municipal Sewage Sludge Incinerators. 

29. 41 FR 7749, 2/20/76 - Delegation of Authority to State of 
Oregon. 138 

30. 41 FR 8346, 2/26/76 - Correction to the Primary Copper, Zinc, 
and Lead Smelter Standards Promulgated on 1/15/76. 139 

31. 41 FR 11820, 3/22/76 - Delegation of Authority to State of 
Connecticut. 139 

32. 41 FR 17549, 4/27/76 - Delegation of Authority to State of 
South Dakota. 139 

33. 41 FR 18498, 5/4/76 - Standards of Performance Promulgated for 
Ferroalloy Production Facilities. 140 

41 FR 19374, 5/12/76 - Revised Public Comment Summary for Mod
ification, Notification, and Reconstruction. 

41 FR 19584, 5/12/76 - Phosphate Fertilizer Plants, Draft Guide
lines Document - Notice of Availability. 
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34. 41 FR 19633, 5/13/76 - Delegation of Authority to Commonwealth 
of Massachusetts and Delegation of Authority to State 
of New Hampshire. 145 

35. 41 FR 20659, 5/20/76 - Correction to Ferroalloy Production 
Facilities Standards Promulgated on May 4, 1976. 146 

36. 41 FR 21450, 5/26/76 - Delegation of Authority to State of 
California. 146 

41 FR 23059, 6/8/76 - Proposed Amendments to Reference Methods 
1-8. 

37. 41 FR 24124, 6/15/76 - Delegation of Authority to State of Utah. 146 

38. 41 FR 24885, 6/21/76 - Delegation of Authority to State of 
Georgia. 147 

39. 41 FR 27967, 7/8/76 - Delegation of Authority to State of 
California. 147 

40. 41 FR 33264, 8/9/76 - Delegation of Authority to State of 
California. 148 

41. 41 FR 34628, 8/16/76 - Delegation of Authority to Virgin 
Islands. 148 

42. 41 FR 35185, 8/20/76 - Revision to Emission Monitoring 
Requirements. 149 

41 FR 36600, 8/30/76 - Proposed Revisions to Standards of 
Performance for Petroleum Refinery Fluid Catalytic 
Cracking Unit Catalyst Regenerators. 

43. 41 FR 36918, 9/1/76 - Standards of Performance - Avail-
ability of Information. 149 

44. 41 FR 40107, 9/17/76 - Delegation of Authority to 
State of California. 149 

45. 41 FR 40467, 9/20/76 - Delegation of Authority to State of 
. Alabama. 150 

41 FR 42012, 9/24/76 - Proposed Standards of Performance for 
Kraft Pulp Mills. 

46. 41 FR 43148, 9/30/76 - Delegation of Authority to the State 
State of Indiana. 150 

41 FR 43866, 10/4/76 - Proposed Revisions to Standards of 
Performance for Petroleum Refinery Sulfur Recovery 
Plants. 
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47. 41 FR 44859, 10/13/76 - Delegation of Authority to State of 
North Dakota. 150 

41 FR 46618, 10/22/76 - Advanced Notice of Proposed Rule
making of Air Emission Regulations - Synthetic 
Organic Chemical Manufacturing Industry. 

41 FR 47495, 10/29/76 - Proposed Standards of Performance for 
Kraft Pulp Mills; Correction. 

48. 41 FR 48342, 11/3/76 - Delegation of Authority to State of 
California. 151 

41 FR 48706, 11/4/76 - Proposed Revisions to Emission Guide-
1 ines for the Control of Sulfuric Acid Mist from 
Existing Sulfuric Acid Production Units. 

49. 41 FR 51397, 11/22/76 - Amendments to Subpart D Promulgated. 151 

41 FR 51621, 11/23/76 - Proposed Standards of Performance 
for Kraft Pulp Mills - Extension of Comment Period. 

41 FR 52079, 11/26/76 - Proposed Revision to Emission Guide-
1 ines for the Control of Sulfuric Acid Mist from 
Existing Sulfuric Acid Production Units; Correction. 

50. 41 FR 52299, 11/29/76 - Amendments to Reference Methods 
13A and 13B Promulgated. 

51. 41 FR 53017, 12/3/76 - Delegation of Authority to Pima 
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County Health Department; Arizona. 155 

52. 41 FR 54757, 12/15/76 - Delegation of Authority to State of 
California. 155 

53. 41 FR 55531, 12/21/76 - Delegation of Authority to the State 
of Ohio. 156 

41 FR 55792, 12/22/76 - Proposed Revisions to Standards of 
Performance for Lignite-Fired Steam Generators. 

54. 41 FR 56805, 12/30/76 - Delegation of Authority to the States 
of North Carolina, Nebraska, and Iowa. 156 

55. 42 FR 1214, 1/6/77 - Delegation of Authority to State of 
Vermont. 157 

42 FR 2841, 1/13/77 - Proposed Standards of Performance for 
Grain Elevators. 
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56. 

57. 

58. 

59. 

60. 

42 FR 4124, 1/24/77 - Delegation of Authority to the State 
of South Carolina. 

42 FR 4863, 1/26/77 - Proposed Revisions to Standards of 
Performance for Sewage Sludge Incinerators. 

42 FR 4883, 1/26/77 - Receipt of Application and Approval 
of Alternative Test Method. 

42 FR 5121, 1/27/77 - Notice of Study to Review Standards 
for Fossil Fuel-Fired Steam Generators; so2 Emissions. 

42 FR 5936, 1/31/77 - Revisions to Emission Monitoring 
Requirements and to Reference Methods Promulgated. 

42 FR 6812, 2/4/77 - Delegation of Authority to City of 
Philadelphia. 

42 FR 10019, 2/18/77 - Proposed Standards for Sewage 
Treatment Plants; Correction. 

42 FR 12130, 3/2/77 - Proposed Revision to Standards of Per-
formance for Iron & Steel Plants; Basic Oxygen 
Process Furnaces. 

42 FR 13566, 3/11/77 - Proposed Standards of Performance for 
Grain Elevators; Extension of Comment Period. 

42 FR 16777, 3/30/77 - Correction of Region V Address and 
Delegation of Authority to the State of Wisconsin. 

42 FR 18884, 4/11/77 - Notice of Public Hearing on Coal-
Fired Steam Generators S02 Emissions. 

42 FR 22506, 5/3/77 - Proposed Standards of Performance for 
Lime Manufacturing Plants. 

42 FR 26205, 5/23/77 - Revision of Compliance with 
Standards and Maintenance Requirements. 

42 FR 26222, 5/23/77 - Proposed Revision of Reference 
Method 11. 

42 FR 32264, 6/24/77 - Suspension of Proposed Standards of 
Performance for Grain Elevators. 

61. 42 ·FR 32426, 6/24/77 - Revisions to Standards of Performance 
for Petroleum Refinery Fluid Catalytic Cracking Unit 
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Catalyst Regenerators Promulgated. 162 
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62. 42 FR 37000, 7/19/77 - Revision and Reorganization of the 
Units and Abbreviations. 164 

42 FR 37213, 7/20/77 - Notice of Intent to Develop Standards 
of Performance for Glass Melting Furnaces. 

63. 42 FR 37386, 7/21/77 - Delegation of Authority to the State 
of New Jersey. 165 

64. 42 FR 37936, 7/25/77 - Applicability Dates Incorporated 
into Existing Regulations. 165 

65. 42 FR 38178, 7/27/77 - Standards of Performance for 
Petroleum Refinery Fluid Catalytic Cracking Unit 
Catalyst Regenerators and Units and Measures; 
Corrections. 168 

66. 42 FR 39389, 8/4/77 - Standards of Performance for Petroleum 
Refinery Fluid Catalytic Cracking Unit Catalyst 
Regenerators, Correction. 168 

67. 42 FR 41122, 8/15/77 - Amendments to Subpart D; Correction. 168 

68. 42 FR 41424, 8/17/77 - Authority Citations; Revision 169 

69. 42 FR 41754, 8/18/77 - Revision to Reference Methods 1-8 170 
Promulgated. 

70. 42 FR 44544, 9/6/77 - Delegation of Authority to the State 
of Montana. 206 

71. 42 FR 44812, 9/7/77 - Standards of Performance, Applicability 
Dates; Correction. 206 

42 FR 45705, 9/12/77 - Notice of Delegation of Authority to 
the State of Indiana. 

72. 42 FR 46304, 9/15/77 ~ Delegation of Authority to the State 
of Wyoming. 207 

42 FR 53782, 10/3/77 - Proposed Standards of Performance 
for Stationary Gas Turbines. 

73. 42 FR 55796, 10/18/77 - Emission Guidelines for Sulfuric 
Acid Mist Promulgated. 208 

74. 42 FR 57125, 11/1/77 - Amendments to General Provisions 
and Copper Smelter Standards Promulgated. 209 
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75. 42 FR 58520, 11/10/77 - Amendment to Sewage Sludge Incin-
erators Promulgated. 211 

76. 42 FR 61537, 12/5/77 - Opacity Provisions for Fossil-Fuel-
Fired Steam Generators Promulgated. 212 

42 FR 61541, 12/5/77 - Opacity Standards for Fossil-Fuel
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gated for Basic Oxygen Process Furnaces: Opacity 
Standard. 265 
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1 Title 40-PROTECTIOH OF 
ENVIRONMENT 

Choph~r I-Environmental Protection 
Agency 

SU!3CHAPTER C-AIR PROGRAMS. 

PART 60-STANDARDS OF PERFORM
.;.'\NCE FOR NEW STATIONARY 
SOURCES 
On August 17; 1971 (36 F.R. 157C4). 

pw·suant to section 111 of the Clean Air 
Act as amended, the Administrator 
proposed standards of performance for 
st£;am generators, portland c e m e n t 
plants, incinerators, nitric acid plants, 
and sulfm·ic acid plants. The proposed 
standards, applicable to sources the con
struction or modification of which was 
initiated after August 17, 1971, included 
emission limits for one or more o! four 
pollutants <particulate matter, sulfur 
(ii.oxide, nitrogen oxides, and sulfuric 
acid mist> for each source category. The 
proposal included requirements for per
formance testing, stack gas monitoring, 
record keeping and reporting, and pro
cedures by which EPA will provide pre
construction review and determine the . 
applicability of the standards to specific 
sources. 

Interested parties were afforded an 
opportunity to participate in the rule 
making by submitting comments. A total 
of more than 200 interested parties, in
cluding Federal, State, and local agen
cies, citizens groups, and commercial and 
industrial organizations subtl).itted com
ments. Following a review of the pro
posed regulations and consideration of 
the comments, the regulations, includ
ing the appendix, have been revised and 
are being promulgated today. The prin-
cipal revisions are described below: · 

1. Particulate matter performance 
testing procedures have been revised to 
eliminate the requirement for .impingers 
in the sampling train. Compliance will be 
based only on material coilected in the 
drY filter and the probe preceding the 
filter. Emission limits have been adjusted 
as appropriate to reflect the change in 
test methods. The adjusted standards re- · 
quire the same degree of particulate con
trol as the originally proposed standards. 

2. Provisions have been added whereby 
alternative test methods can be used to 
determine compliance. Any person who 
proposes the use ·or an alternative 
method will be obliged to provide evi
dence that the alternative method· is 
equivalent to the reference method.· 

3. The definition of modification, as it 
pertains to increases in production rate 
and changes of fuels, has been clarified. 
Increases in production rates UP to design 
capacity will not be considered a modifi
cation nor will fuel switches if the equip
ment was originally designed to .accom
modate such fuels. These provisions will 
eliminate inequities where equipment had 
been put into partial operation prior to 
the proposal of the standards. 

4. The definition of a new source was 
clarified to include construction which 
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ls completed within an organization as 
well as the more common situations 
.where the facility is designed and con
·structed by a contractor. 
. 5·. The pr<>Visi.ons regarding requests 
for EPA plancr.eview and determination 
of construction or modification have been 
modified to emphasize that the s·ubmittal 
of such requests and attendant informa
tion is purely voluntary. Submittal of 
such a request will not bind the operator 
to supply further information; however, 
lack of sufficient inform2tion may pre
vent the Administrator from rendering 
an opinion. Further provisions have been 
added to the effect that information sub
mitted voluntarily for such plan reView 
or determination of applicability will be 
considered confidential. i! the owner or 
operator requests such confidentiality. 

6. Requirements for notifying the Ad
ministrator prior to commencing con
struetion have been deleted. As proposed, 
the provision would have required notifi
cation Prior to the signing of a contract 
for construction of a new source. Owners 
and operators still will be required to 
notify the Administrator 30 days prior to 
initial operation and to confirm the 
action within 15 days after startup. 

7: Revisions were incoporated to per
mit compliance testing to be deferred up 
to 60 days after achieving the maximum 
production rate but no longer than 180 
days after initial startup. The proposed. 
regulation could have required testing 
within 60 days after startup but defined 
startup as the beginning of routine 
operation. Owners or operators will be 
required ·to notify the Administrator at 
least 10 days prior to complian<;e testing 
so that an EPA observer can be on hand. 
Procedures have been modified so tha.t 
the equipment will have to be operated 
at maximum expected production rate, 
rather than i:ated capacity, during com
pliance tests. 

8. The criteria for evaluating perform
ance te;ting results have been simplified 
to eliminate the requirement that all 
values be within 35 percent of the aver
age. Compliance will be based on the 
average of three repetitions conducted in 
the specified manner. 

9. Provisions were added to require 
owners or operators of affected facilities 
to maintain records of compliance tests, 
monitoring equipment, pertinent anal
yses, feed rates, production rates, etc. for 
2 years a.nd to ma.ke such information 
available on request to the Administra
tor. Owners or opera.tors will be required 
to summarize the recorded data daily 
and to convert recorded data into the 
applicable units of the standard. 

10. Modifications were made to the 
visible· emission standards for steam 
genera.tors, cement plants, nitric acid 
plants, and sulfuric acid plants. The 
Ringelmann standards have been de
leted; all limits will be based on opacity. 
In every case, the equivalent opacity will 
be at least as stringent as the propcsed 
Ringelmann number. In addition, re
quirements have been altered for three 
of the source categories so that allowable 
emissions will be less than 10 percent 
apacity rather than · 5 percent ar less 
oP&cl.ty. There were ma.ny comments 

that observers could not a.ccurateiy 
· evaluate emissions of 5 percent opacity.· 
In addition, drafting errors in the pro
posed visible emission limit.s for cement 
kilns and steam generators were cor
rected. Steam generators will be limited 
t.o visible emissions net greater than 20 
percent opacity and cement kilns to net 
greater than 10 percent opacity. 

11. Specifications for monitoring de
vices were clarified, &.nd directives for 
calibration were included. The instru
ments are to be ca!ibrated at least once 
a day, or more often 1I specified by the 
manufacturer. Additional guidance on 
the selection and use of such instruments 
will be provided at a later date. 

12. The requirement for sulfur dioxide. 
monitoring at steam · generators was 
deleted for those sources which will 
achieve the standard by burning low-sul
fur fuel, provided that fuel_a.nalysis is 
conducted and recorded daily. American 
Society . for Testing and Materials 
sampling techniques are specified for 
coal and fuel oil. 

13. Provisions were added to the steam 
generator standards to cover those in
stances where mixed fuels are burned. 
Allowable ·emissions will be determined 
by prorating the· heat input of each fuel~ 
however, in the case of sulfur dioxide, the 
provisions allow operators the option of 
burning low-sulfur fuels <probably 
natural gas) as a means of compliance. 

14. Steam generators fired with lignite 
have been exempted from the nitrogen 
oxides limit. The revision was made in 
view of the lack of information on some 
types of lignite burning. When more in
formation is developed, nitrogen oxides 
standards may be extended to lignite 
fired steam generators. • 

15. A provision was added to make it 
explicit that the sulfuric acid plant 
standards will not apply to scavenger 
acid pla.nts. As sta.ted in the backgroun<i 
document, APTD 0711, whir.h was "issued 
a;t the time the proposed standards were 
published, the standards were not meant 
to apply to such operations, :e.g.,. where 
sulfuric acid plants are used; piimarily 
to control sulfur dioxide or:()ther sulfur 
compounds which would otherwise be 
vented into the atmosphere. 

16. The regulation has been revised 
to provide that all materials submitted 
pursuant to these regulations will be di
rected ·to EPA's omee of General En-
forcement. _ 

17. Sevenil other technical changes 
have also· been made. Stares and inter
ested parties are urged to make a careful 
reading of these regulations. _ 

As required by section 111 of the Acti 
the standards of performance promul
gated herein "retlect the degree of emis
sion reduction which <taking into ac
count the cost of achieving such retiuc
tion> the Adm1nistrator determines hss 
been adequately demonstrated". The 
standards of performance are based on 

. stationary source testing conducted by 
the Environmental Protection A..aency 
and/or contractors and on data derived 
from various oth~ sources, including the 
available technical literature. In the com
ments on the proposed standards, m:my 
ClUesttons .were ra.ised as to costs and 
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de:nonstrared capability of control. sys
tt;."DS to meet the standards. These com
ments have been evaluated and invest1-
ga.ted. and it is the Administrator's 
judgment that emission control systems 
capable of meeting the. standards have 
been adequatelY demonstrated· and that 
tbe standards promulgated herein are 
achievable at reasonable costs .. 
:c- The regulations establishh1g standards 
of performance for steam generators, in
cinerators, cement plants, nitric acid 
plants, and sulfuric acid plants are here
.by promulgated .effective on publication 
and apply to sources, the construction or 
. modification of which was commenced 
a.ft.er.August 17, 1971. 

·Oated: December 16, 1971. 
. WJLLIAJ4 D. RucKELSHAUS, 

Administrator, 
Environmental Protection Agency; 

A new Pa.rt 60 is added ·to Chapter I, 
Tit.le 40, Code of Federal Regulations, as 

:follows: 
Subpart A-General Provisions 

. .,ec. 
: 60.1 . Applloabillty. 
80.2 DeftnJttons. 
60.3 . ·Abbreviations. 
60.4 Address. 
60..6 Determination of cionstructh>n or 

modi1ication. 
60.6 .. Review ot ple.ns. 
60.'1 · NotitiCa.tion a.nd recordkeepfng. 
60.8 Performance· tests. 
60.9 Ava.lla.billty of µitorma.tion. 
60.10 State authol'1ity. 

Subpart 0--Standards of Perfonnance for 
Fossil Fuel-fired Steam Generators 

80.40 A:ppllca:bllity e.nd designation or af-
fected facility. 

60.41 Definitions. 
60.42 Standard tor particulate matter. 
60.43 Sta.nde.rd tor sulfur dioxide. 
60.44 Standard tor nitrogen oxides. 
60.45 i Emission e.nd fuel monitoring. 
60.46 Test methods and procedures. 

Subpart E-Standards of Perfonnance for 
Incinerators 

60.60 Appllcabllity and designation of af-
fected faclllty. 

60.61 Definitions. 
60.62 Standard !or particulate matter. 
80.63 Monitoring of operations. 
60..64 Test methods and procedures. 

Subpart F--Standards of Perfonnance for 
Portland Cement Plants 

o0.60 Appllcabll1ty and designation of 
affected facil1ty. 

80.61 Definitions. 
60.62 Standard for particulate matter. 
60.63 Monitoring of operations. 
60.64 Test methods and procedures. 

Svbparf G--Standards of Perfonnance ·for Nitric 
· Acid Plants 

60.'10 Appllcabllity and designation of af-
fected tacU!ty. 

60.71 Definitions. 
60.72 Standard tor nitrogen oxldes. 
60.73 Emission monitoring. 
60.74 Test methods and procedures. 

Subpori H-Stanclards of Performance for Sulfuric 
Acid Plants 

60.80 Applicability and designation of af
fected facility. 

60.81 Definitions. 
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Sec. 
60.82 Standard for sulfur dioxlde. 
60.83 Standard for acid m1Bt. 
60.84 Einis&lon monitoring. 
60.85 Test methods and procedures. 

APPENDIX-TEST METHODS 

Method 1-Sample and velocity traverses for 
stationary sources. 

Method 2-Determlnatlon or stack gas veloc
.tty and volumetric fiow rate (Type S 
pttot tube) .. 

Method 3--Gas analysis for carbon dioxide, . 
excess air, and dry molecuJar weight. 

Method 4-Determination of moisture in 
stack gases. · 

Method 5-Determina.tlon o! particulate 
emissions from stationary sources . 

Method 6-Deterlninatlon of sulfur dioxide 
emissions from stationary sources. 

Method 7-Determlnatlon of nitrogen oxide 
emissions from stationary sources. 

Method 8-Determ.lnation of sulfuric acid 
Inist and sulfur dioxide emissions 
from stationary sources. 

Method 9-Visual determination of the opac
ity of emissions from stationary 
sources. 

AUTHORITY: The provisions of this Part 60 
issued under sections 111, 114, Clean Air Act; 
Publlc Law 91~04. 84 Stat. 1713 • 

Subpart A-General Provisions 
§ 60.l Applicability. 

The provisions of this part a}.lply to 
the owner or operator of any stationary 
source, which contains an affected facil
ity the construction or modification of 
which is commenced after the date of 
publication in this part of any proposed 
standard applicable to such facility. 
§ 60.2 Definitions. 

As used in this part, all terms not 
defined herein shall have the meaning 
given them in the Act: 

<a> "Act" means the Clean Air Act 
· <42 U.S.C. 1857 et seq., as amended by 
Public Law 91-604, 84 Stat. 1676). 

Cb> "Administrator" means the Ad
ministraior of the Environmental Pro
tection Agency or his authorized repre
sentative. 

<c> ·"Standard" means a standard of 
performance proposed or promulgated 
under this part. 

Cd) "Stationary source" means any 
building, structure, facility, or installa
tion which emits or may emit any air 
pollutant. 

<e> "Affected facility" means, with 
reference to a stationary source, any ap
paratus to which a standard is applicable. 

<f> "Owner or operator" means any 
person who owns, leases, operates, con
trols, or supervises an affected facility 
or a stationary source of which an af
fected facility is a part. 

(g) "Construction" means fabrication, 
erection, or installation of an affected 
facility. 

<h> "Modification" means any physical 
change in, or change in the method of 
operation of, an affected facility which 
increases the amount of any air pol
lutant <to which a standard applies> 
emitted by such facility or which results 
in the emission of ally air pollutant <to 
which a standard applies> not previously 
emitted, except that: 
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(1) Routine maintenance, repair, and 
replacement shall not be considered 
physical changes, and 

<2> The following shall not be consid
ered .a change in. the method of 
operation: . 

(i) An increase in the production 
rate, if such increase does not exceed the 
operating design capacity of tbe affected 
facility; 

<ii> An increase in hours of operation; 
<iii> Use of an alternative fuel or raw 

material if, prior to the date any stand
ard under thiS part becomes applicable 
to such facility, as provided by § 60.1, 
the affected facility is designed to ac
commodate such alternative use. 

m "Commenced" means that an own
er or operator has undertaken a con
tinuous program of construction or 
modification or that an owner or opera
tor has entered into a. binding agree
ment or contractual obligation to under
take and complete, within a. reasonable 
time, a continuous program of construc
tion or modification. 

(j > "Opacity" means the degree to 
which emissions reduce the transmission 
of light and obscure the view of an object 
in the background. 

Ck) "Nitrogen oXi.des" means all ox
ides of nitrogen except nitrous oxide, ns 
measured by test methods set forth in 
this part. . 

m "Standard of normal c0nditions" 
means 70° Fahrenheit (21.1° centi
grade) and 29.92 in. Hg <760 mm. Hg). 

(m) "Proportional sampling" means 
sampling at a rate that produces a con
stant ratio o! sampling rate to stack gas 
flow rate. 

<n> "Isokinetic sampling" means 
samplin_g in which the linear velocity of 
the gas entering the sampling nozzle is 
equal to that of the undisturbed gas 
stream at the sample point. 

<o> "Startup" means the setting in 
operation of an affected facility for any 
purpose. 

. § 60.3 Abbreviations. 

The abbreviations used in this part 
have the following meanings in both 

. capital and lower case: 
B.t.u.-Britl.sh thermal unit. 
cal.-<:alorie ( s) . 
c.t.m.-cubic feet per minute. 
C02-<:arbon dioxide. 
g.-gra.m(s). 
gr.-grain(s). 
mg.-mill!gram(s). 
mm.-mllllmeter(s). 
1.-!lter(s). 
nm.-nanometer(s), -'-10·• meter. 
pg.-microgram(s), lo-<' gram. 
Hg.-mercury. 
in.-inch (es) . 
K-1,000. 
lb.-pound(s). 
ml.-mlllillter(s). 
No.-number. 
%-percent. 
NO-nitric oxide. 
NO,-nltrogen dioxide. 
NO,-nitrogen oxides. 
NM."-normal cubic meter. 
s.c.f.--standard cubic feet. 
SO.--sulfur dioxide. 
H,SO,-sul!uric acid. 
S03--sul!ur trioxide. 
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ft."-<:ub!c feet. or operator of such facility shall conduct 
ft . .........,qua.re feet. performance testes> and furnish the Ad-
mi:l..-mtnute(s). _,_,....._to ·tten ~th resul 
hr.-hour(s). ll.1.1.ll>.">1.ni. r awn report Oi e ts 

of such performance testes>. 
§ 60.4 Address. Cb> Performance tests shall be. con-

-All applieations, requests, submissions,, ducted and results i·eported in accord
and reports under this pa.rt shall be sub- a.nee with the test method set forth 1n 
mitted in triplicate and addre;.sed to the this pa.rt or equivalent methods approved 
Environmental Protection Agency, Office by the Administrator; or where the Ad· 
of General Enforcement, Waterside Mall ministrator determines that emissions 
sw ~ Washington, DC 20460. from the affected facility are not sus-

ceptible of being measured by such 
§ 60.5 Detennlnation of construction or methods, the Administrator shall pre-

modification. scribe alternative test procedures for 
When requested to do so by an owner determining compliance with the re

or operator, the Ad.rninist.rator will make quirerr.ents of this pa.rt. 
a determination of whether actions ta.ken <c> The owner or operator shall permit 
or intended to be taken by such owner or tho Administrator to conduct perform
c;:;erator oon.st.itute construction or modi- ance tests at e.ny reasonable time; shall 
fication er the commeneement thereof cause the affected facility to be operated 
within the meaning or this part. for purposes of such tests under such 

conditions as the Administrator shall 
§ 60.6 Review of plans. specify based on representative perform.-

Ca) When requested to do so by an a.nee of the aifected facility, and shall 
owner or operator, the Administrator w1ll make available to the Administrator 
review plans for construction or modlll· such records as may be necessary to 
cation for the purpose of providing determine such performance. 
~hnical a.dvice to the owner or operator. <d> The owner or operator of an 

(b) (1) A seJmrate request shall be affected facility shall provide the Ad
ministrator 10 days prior notice of the 

si_1bmitted for each affected facility, performance test to afford the Admin· 
<2> Each request shall m idenWy the istrator the opportunity to have an ob

location of such affected facility, and <ll> server present. 
be accompanied by technical information (e) The owner or operator of an 
describing the proposed nature, size, affected facility shall provide, or ca.use to 
design, and method of operation of such be provided., performance testi:Og facil
f11cility, including information on any ities as follows: 
equipment to be used for measurement or U> Sampling ports adequate for test 
control of emissions. methods applicable to.such facility. 

Cc> Neither a. request for plans review <2> Safe sampling platform<s>. 
nor advice furnished by the Adminlstra· C3> Safe access to sampling pla.t-
tor in response to such request shall (1) form cs>. 
relieve an owner or operator of legal (4) Utilities for sampling and testing 
respollSloility for compliance with any equipment. 
provision of this pa.rt or of any applicable 
State or local requirement, or <2> prevent Cf> Each perform.a.nee test shall con
the Adm.in1strator from implementing or sist of three repetitions of the applicable 
enforcing any provision of this part ar test method. For the purpose of deter
taking any other action authorized by the mining compliance with an applicable 

sta.ndar<.: of perform.:i.nce, the average of 
Act. results of all repetitions shall apply. 
§ 60. 7 Notification and record keeping. § 60.9 Avail~ility of information. 

(a) Any owner or opera.tor subject to 
the provisions of this part shall furnish Ca) Emission data provided to, or 
the Adm1nistrator written notification as otherwise obtained by, the Adminlstra
follows: tor in accord.a.nee with the provisions of 

(1) A notification of the anticipated this part shall be available to the public. 
<b> Except as provided in paragraph 

date of initial startup of an affected <a> of this section. any records, reports, 
facility not more than ~O days or less or information provided to, or otherwise 
than.30 days prior to such date. obtained by, the Adm1nistrator in accord-

<2> A notification of the actual· date ance with the provisions of this part 
of initia.1 startup of an affected facility shall be available to the public, except 
within 15 days after such date. th.at Cl) npon a. showing satisfactory to 

(b) Any owner or operator subject to the Administrator by any person that 
the provisions of this part shall maintain such records, reports, or information. or 
for a period of 2 years a record ot· the. particular part thereof <other than 
occurrence and duration of any startup, emission data>, 1f made public, would 
shutdown, or malftmction in operation of divulge' methods or processes entitled to 
any affected fa.cl.lity. · protection as trade secrets of such per-
§ 60.3 Performance tests. son.· the Administrator shall consider 

such records, reports, or information. or 
(a) Within 60 days after achieving the particular part thereof, confidential 1n 

maximmn production rate at which the accordance with the purposes of section 
affected facility will be operated, but not 1905 Of title 18 of the United States 
later than 180 days after Initial startup Code, except that such records, reports, 
of such fadllty and at such other times or information, or particular part there
a.o; may be required by the Adm.in1strator of, may be disclosed to other officers, em
\mder section 114 of the Act, the owner ployees, or authorized representatives ot 

the United States concerned with carry:
ing out the provisions of the Act or when 
relevant in any proceed!ng under the 
Act; and (2) information received by the 
Adm1n1.strator solely for the P:U.""POOes ot 
§§ 60.5 and 60.6 shall not be disc106ed 
if it is identi:fied by the owner or ope..-a.. 
tor -as being a. trade secre~ or com;. 
mercial or financial information wh1ch 
such owner or operator considers 
confidential 

§ 60.10 St.ate authority. 

The provisions of this pa.rt shall ~ 
be construed in any manner to preclude 
any State or political subdivision t.heroof 
from: 

(:!) Adopting and eniorcin;r any emis• 
Sion standard or limitation a.ppllca.ble to 
an affected facility, provided that such 
emission standard or limitation is not 
less stringent than the standard appli
cable to such facility. 

<b> Requiring the owner or operator 
of an a.tfected facility to obtain permits, 
licenses, or approvals prior to Initiating 
construction. modification, or operation 
of such facility. 

Subpart D-Standards of Performance 
for Fossil-Fuel Fired Steam Generators 

§ 60.40 Applicability and designation of 
affected facility. 

The provisions of this suopart are ap
plicable to each fossil fuel-fired steam 
generating unit of more than 250 million 
B.t.u. per hour heat input, which is the 
affected facility. 

§ 60.41 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act, a.nd in Subpart 
A of this part. 

<a> "Fossil fuel-fired steam generat
ing unit" means a furna.ce or boiler used 
1n the process of burning fossil fuel 
for the primary purpose of producing 
steam ;,y heat transfer. 

(b) "Fossil fuel" means 02.tural gas, 
petroleum, coal and any form of solid, 
liquid, or gaseous fuel derived from 
such materials. 

<c> "Particulate matter" means any 
fl,nely divided liquid or solid materia.l, 
other than uncombined water, as meas
ured by Method 5. 

§ 60.42 Standard for particulate matter. 

On and after the date on which the 
performance test required to be con
ducted by § 60.8 1s Initiated no owner 
or operator subject to the provisions of 
this part shall discharge or ca.use the 
discharge into the atmosphere of par
ticulate matter which is: 

<a> In excess of 0.10 lb. per million 
B.t.u. heat input <0.18 g. per milllon cal.> 
maximum 2-hour average. 

Cb> Greater than 20 percent opacity, 
except that 40 percent opacity shall be 
permissible far not more than 2 minutes 
in a.ny hour. 

Cc> Where the presence of uncom· 
blned water is the only reason for fail
ure to meet the requirements of par-a
graph Cb> of tbls section such failure 
shall not be a violation of this section. 
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§ 60.43 · Standard for sulfur 'dioxide. · where gaseous fuel is the only fuel 

On and after the date on which the b~>edAn instrument for continuously 
performs.nee test required to be con- monitoring and recording sulfur dioxide 
ducted by § 60.8 is initiated no owner emissions, except where gaseous fUel is 
or operator subject to the provisions the only fuel burned, or where compli
of this part shall discharge or cause the ance is achieved through low sulfur fuels 
discharge into the atmosphere of sulfur and representative sulfur analysis of 
dioxide in excess of: fuels are conducted daily in accordance 

Ca) 0.80 lb. per million B.t.u. heat in- with paragraph cc> or Cd> of this section. 
put <1.4 g, per million cal.). maximwn 2- <3> An instrument for continuously 
hour average, when liquid fossil fuel is monitoring and recording emissions of 
burned. nitrogen oxides. 

<b> 1.2 lbs. per million B.t.u. beat input <b> Instruments and sampling systems 
C2.2 g. per million cal.)• maximum 2- installed and used pursuant to this sec
hour average, when solid fossil fuel . ls tion shall be capable of monitoring emis
burned. sion levels within ±20 percent with a 

<c> Where different fossil fuels are confidence level of 95 percent and shall 
burned simultaneously in a.ny combina- . be calibrated in accordance with the 
tion, the applicable standard sba;u be - method cs) prescribed by the manufac
determined by proration. Compliance turer<s> ·of such instruments; instru
shall be determined using the following ments shall be subjected to ma.nufactur-
formula: · ers recommended zero adjustment and 

y(O.BO)+z(l.2) calibration procedures at least once per 
x+y+z 24-hour operating period unless the man

ufa.cturer<s> specifies or recommends 
calibration at shorter intervals, in which 
case such specifications or recommenda
tions shall be followed. The applicable 
method specified in the appendix of this 
pa.rt shall be the reference method. 

where: 
x ls the percent of total heat input derived 

from gaseous fossil :fuel and, · 
y is the percent of total heat input derived 

from liquid fossil fuel and, -
z is the percent of total heo.t_ 1nput derived 

from solid fossll fuel. 

§ 60.44 Standard for nitt·ogen oxides. 

On and after the date on which the 
performance test required to be con
ducted by § 60.8 is initiated no owner or 

·operator subject to the provisions of this 
part shall discharge or cause the dis
charge into the atmosphere of nitrogen 
oxides in excess of: 

<a> 0.20 lb. per million B.t.u. heat in
put <0.36 g. per million cal.>, maximum 
2-hour average, expressed as NO:, when 
gasecus fossil fuel is burned. 

<b> 0.30 lb. per million B.t.u. heat in
put <0.54 g. per million cal.>, maximum 
2-hour average, expressed as NO,, when 
liquid fossil fuel is burned. 

Cc) o.70 lb. per million B.t.u. heat in
put (1.26 g. per million 'Cal.).- maximum 
2-.bour average, expressed .as NO, when 
solid fossil fuel <except lignite) is burned. 

Cd> When different fossil fuels are 
burned simultaneously in a.ny combina
tion the applicable standard sha.11 be de
termined by proration. Compliance shall 
be determined by using the following 
formula.: 

where: 

X.(0.2()) +y(0.30) +z(0.70) 

x+y+z 

x Is the percent of total heat input derived 
from gaseo\ls fossil fuel and, · 

y is the percent of total beat input derived 
from llquid fossil fuel a.nd, 

z ls the percent of total heat input derived 
. from solid fossil fuel. 

§ 60.45 Emiss'ion and fuel monitoring. 

Ca> There shall be installed, cali
brated, maintained, and operated, in any 
fossil fuel-fired steam generating unit 
subject to the provisions of this part, 
emission monitoring instruments as 
follows: 

<n A photoelectric or other type 
smoke detector and recorder, except 

Cc> The sulfur content of solid· fuels, 
as burned, shall be ~etermined hl accord
ance with the following methods of the 
American Society for Testing and 
Materials. 

Cl> Mechanical sampling by Method 
D 2234065. 

<2> Sample preparation by Method D 
2013-65. . 

<3> Sample analysis by Method D 
271-68. 

<d> The sulfur content of liquid fuels, 
as burned, shall be determined in accord
ance with the American Society for Test
ing and Materials Methods D 1551-68, or 
D 129-64, or D 1552-64. 

Ce> The rate of fuel burned for each 
fuel shall be measured daily or at shorter 
intervals and recorded. The heating 
value and ash content of fuels shall be 
ascertained at least once per week and 
recorded. Where the steam generating 
unit is used to generate electricity, the 
average electrical output and the mini
mwn and maximum hourly generation 
rate shall be measured and recorded 
daily. 

<f> The owner or operator of any 
fossil fuel-fired steam generating unit 
subject to the provisions of this part. 
shall maintain a file of all measurements 
required by this part. Appropriate meas
urements shall be reduced to the units 
of the applicable standard daily, and 
summarized monthly. The record of any 
such measurement<s> and swnmary 
shall be retained for at least 2 years fcl
lo"'ing the date of such measurements 
and swnma1ies. 
§ 60.46 Test methods and procedures. 

<a> The provisions of this section are 
applicable to performance tests for de
termining emissions of particulate mat
ter sulfur dioxide, and nitrogen oxides 
fro~ fossil fuel-fired steam generating 
units. 
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Cb) All performance tests shall be con
ducted while the affected facility is oper
ating at or above the maxi.TDum steam 
production rate at which such facility 
will be operated and while fuels or com
binations of fuels representative of 
normal operation are being burned and 
under such other relevant conditions as 
the Administrator shall specify . based 
on representative performance of the 
affected facility. 

<c> Test methods set forth in the 
appendix to this part or equivalent 
methods approved by the Administrator 
shall be used as follows: 

Cl) For ea.ch repetition, the average 
concentration of particulate matter shall 
be determined by using Method 5. 
Traversing during sampling by Method 5 
shall be according to Method 1. The 
minimum sampling time shall be 2 hours, 
and minimum sampling volume shall be 
60 ft.' ·corrected to standard conditioru 
on a dry basis. 

<2> For each repetition, the so. con
centration shall be determined by using 
Method 6. The sampling site shall be the 
same as for determining volumetric flow 
rate. The sampling point in the duct 
shall be at the centroid of the cross 
section if the cross sectional area is less 
than 50 ft." or at a point no closer to the 
walls than 3 feet if the cross sectional 
area. is 50 ft.• or more. The sample shall 
be extracted at a rate proportional to the 
gas velocity at the sampling point. The 
minimum sampling time shall be 20 min. 
and minimum sampling volume shall be 
0.75 ft.• corrected to standard conditions. 
Two samples shall constitute one repeti
tion and shall be ta.ken at 1-hour 
intervals. 

<3> For each repetition the NO. con
centration shall be determined by using 
Method 7. The sampling site and point 
shall be the same as for so,. The sam
pling time shall be 2 holll'S, and four 
samples shall be ta.ken at 30-minute 
intervals. 

<4> The volumetric flow rate of the 
total effluent shall be determined by using 
Method 2 and traversing according to 
Method 1. Gas analysis shall be per
fonned by Method 3, and moisture con
tent shall be determined by the con
denser technique of Method 5. 

<d> Heat input, expressed. in B.t.u. per 
hour, shall be determined during ea.ch 2- _ 
hour testing period by suitable fuel fiow 
meters and shall be confirmed by a ma
te;'ial balance over the steam generation 
system. 

<el For each repetition, emissions, ex
pressed in lb,/10° B.t.u. shall be deter
mined by dividing the emission rate in 
lb,/hr. by the heat input. The emissiol! 
rate shall be determined by the equation, 
Jb./hr.=Q, Xe where, Q,=volumetric 
flow rate of the total effluent in ft. 3/hr. at 
standard cc-nditions, dry basis, as deter
mined in accordance with paragraph_ <c> 
<4> of this section. 

o) For particUJate matter. C=Partic
ulate concentration in lb,/ft.3, at deter
mined in accordance v:i.th paragraph <c> 
(1 > of this section, corrected to standard 
conditions, dry basis. 

, FEDERAL REGISTER, VOL. 36, NO. 247-THURSDAY, DECEMBER 23, 1971 

IV-4 



24880 

(2) For SO., c=SO, concentration in 
lb./ft.•, as determined ill accordance with 
para.graph <c> <2> of this section, cor
rected to standard conditions, dry basis. 

<3> For NO., c=NO, concentration in 
lb./ft.•, as determined ill accordance with 
pa.ragra.ph <c> <3> of this section, co:r,:
rooted to standard ccnditiODS, dry basis. 

Subpart E-Standards of Performance 
for Incinerators. 

§ 60.50 Applicability and designation of 
affected facility. 

The provisions of this subpart are ap
plicable to ea.ch incinerator of more than 
5G tons per day charging rate, which is 
the afi'ected facility. 
§ 60.51 Definitions. 

As used in this subpart, all terms r.ot 
defined. herein shall have the meaning 
_given them in the Act and in Subpart A 
of this part. 

<a> "Incinerator" means any furnace 
used in the process of burning solid waste 
for the primary purpose of reducing the 
volwne of the waste by removing com
bustible matter. 

· <b> "Solid waste" means refuse, more 
than 50 percent of which is municipal 
type waste consisting of a mixture of 
paper, wood, yard wastes, food wastes, 
plastics. leather, rubber, and other com
bustibles, and noncombustible materials 
such as glass and rock. 

<c> "Day" means 24 hours. 
Cd). "Particulate matter" means any 

finely divided liquid or solid material, 
other than uncombined water, as meas
ured by Method 5. 
§ 60.52 Standard for particulate matter. 

On and after the date on which the 
performance test required to be con
ducted by § 60:8 is initiated, no owner 
or operator· subject to the provisions of 
th1s part shall discharge or cause the 
discharge into the atmosphere of par
ticulate matter wliich is in excess of 0;08 
gr./s.c.f. (0.18 g.;NW> corrected to 12 
percent co., maximum 2-hour average. 
§ 60.53 :Monitoring of operations. 

The owner or operator of any fn· 
cinerator subject to the provisions of thia 
part shall maintain a file of daily burn
ing rates and hours of operation and any 
particulate emission measurements. The 
burning rates and hours of operation 
s'.iall be summarized monthly. The 
record Cs> and summary shall be retained 
for at least 2 years following the date of 
such records and summaries. 
§ 60.54 Test methods and procedures. 

<a> The provisions of this section are 
applicable to performance tests for de
termining emissions of particulate matter 
from. incinerator5. 

Cb> All performance tests shall be 
conducted while the affected facility. is 
operating at or above the maximum 
refuse charging rate at which such facil
ity will be operated and the solid waste 
burned shall be representative of normal 
operation and under such other relevant 
conditions as the Administrator shall 
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specify based on representative per- or operator subject to the provisions of 
. formance of the affected facility. this part shall discharge or cause the dis-

<c> Test methods set forth in the ap- charge into the atmosphere of particulate 
pendix to this part or equivalent methods matter from the clinker cooler which is: 
approved by the Administrato!"' shall be <U In excess of 0.10 lb. per ton of feed 
used as follows: to the kiln C0.050 Kg. per metric ton>· 

CU For each repetition, the average maximum 2-hour average. 
concentration of particulate matter shall <2> 10 percent opacity or greate!". 
be determined by using Method 5. Tra- Cc> On and after the date on which the 
versing during sampling by Method 5 performance test required to be con
shall be according to Method 1. The mini- ducted by § 60.8 is initiated no owner 
m'.L-n sampling time shall be 2 hours and er operator subject to the provisions of 
the minimum sampling volume shall be this part shall discharge or cause the 
60 ft.• correi:ted to standard conditions · discharge into the atmosphere of partic-. 
on a dry basis. . · ulate matter from any affected facility 

<2> Gas a.nalySlS shall be performed other than the kiln and clinker cooler 
using the integraU:d sample technique of which is 10 percent opacity or greater. 
MethOd 3, and moisture content shall be · 
determined by the condenser tccl'illique § 60.63 1\!onitorin~ of operatior..s. 
of Method 5. If a wet scrubber is used, The owner or operator of any portland 
the gas analysis sample shall reflect fiue cement plant subject to the provisions 
gas conditions after the scrubber, allow- of this pa.rt shall maintain a file of daily 
ing for the efi'ect of carbon dioxide ab- production rates and kiln feed rates and 
sorption. any particulate emission measurements. 

Cd) For each repetition particulate The production and feed rates shall be 
matter emissions, expressed 1n gr./s.c.f.. summarized monthly. The record<s> and 
shall be determined in accordance with summary shall be retained for at least 
paragraph <c> <U of this section cor- 2 years following the date of such records 

· rected to 12 ~ercent co., dry basis. and summaries. 

·Subpart F-Standards of Performance § 60.64 Teet methods and procedures. 
for Portland Cement Plants 

§ 60.60 Applicability and designation of 
aff ccted facility. 

The provisions of the subpart are ap
plicable to the follo\ving afi'ected ·facili
ties in portla.nd cement plants: kiln, 
clinker cooler, raw mill system. finish 
mill system, raw mill dryer, raw material 
storage, clinker storage, finished prod
uct ·storage, conveyor transfer points, 
bagging and bulk loading and unloading 
systems. 
§ 60.61 Definitions. 

As used in this subpart, all terms not. 
defined herein shall have the meaning 
given them in the Act and in Subpart A 
of this i;.a.rt. 

<.a> "Portland cement plant" means 
any facility manufacturing :Portland ce
ment by either the wet or dry process. 

<b> "Particulate matter" means any 
finely divided liquid or solid material, 
other than uncombined water, as meas
ured by Method 5. · 

§ 60.62 Standard Cor parti~ulate matter. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is· initiated no owner 
or operator subject to the provisions of 
this part shall ·discharge or cause the 
dlscharge into the atmosphere of par
ticulate matter from the kiln which Is: 

< D In excess of 0.30 lb. per ton of feed 
to the kiln <0.15 Kg. per metric ton>, 
maximum 2-hour average. 

<2> Greater tha.n 10 percent opacity, 
except that where the presence of uncom
bined water ls the only reason for failure· 
to meet the requirements for this sub
paragraph, such failure shall not be a 
violation of this section. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is initiated no owner 

<a> The provisions of this section are 
applicable to performance tests for de
termining emissions of particulate mat
ter from portland cement plant kilns 
end clinker coolers. 

<b> All performance tests shall be 
conducted while the affected faellity is 
operating at or above the maximum 
production rate at which such facility 
will be operated and under such other 
relevant conditions as the Administrator 
shall specify based on representative per
formance of the affected facility. 

Cc> Test methods set forth in the ap
pendix to this part or equivalent meth~ 
ods approved by the Administrator shall 
be used as follows: · 
. en For each repetition, the average 
concentration of particulate matter shall 
be determined by using Method 5. Tra
versing during sampling by Method 5 
shall be according to MethOd 1. The mini
mum sampling time shall be 2 hours and 
the minlmum sampling volume shall be 
60 ft.• corrected to standard conditions 
on a dry basis. 

<2> The volumetric flow rate of the 
total effluent shall be determined by us
ing Method 2 and traversing according to 
Method 1. Gas ana.Iysts shall be per
·formed Using the integrated sample tech
nique of Method 3, and moisture content 
shall be .determined by the condenser 
technJque of Method 5. 

Cd> Total kiln feed (e..'Ccept fuels>, e."'t
pressed in tons per hour on a dry basis, 
shall be determined during each 2-hour 
testing period by suitable flow meters 
and shall be confirmed by a material 
balance over the production system. 

<e> For each repetition. particulate 
matter emissions, expressed in lb.It.on of 
kiln feed shall be determined by dividing 
the emission rate in lb.jhr. by the kiln 
feed. The emission rate shall be deter
mined by the equation. lb./hr.=Q.xc, 
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where Q.=volumetric flow rate .of the 
total etlluent in ft.' /hr. at standard condi
tions, dry basis, as detennined in ac
·corda.nce with para.graph <c> <2> of this 
section, and, c=particulate concentra
tion in lb./ft.', as determined in accord
ance. with para.graph (c) (1) · of this 
section, corrected to standard c0nditions, 
dry basis. 

Subpcrt G-Standards of Performance 
for Nitric Acid Plants 

§ 60. 70 Applicability and d~signation of 
affected facility. · 

The provisions of this subpart a.re 
applicable to ea.ch nitric Mid production 
\Ulit, which is the affected facility. 
§ 60.71 Definitions. 

As used in this subpart, all terms not · 
defined herein shall have the meaning 
given them in the Act a.nd in Subpart A 
o! this part. . 

<a> "Nitric acid production unit" 
means any facility producing weak nitric 
acid by either the pressure or atmos
pheric pressure process. 
· <b> "Weak nitric acid" means acid 

which is 30 to 70 percent in strength. 
§ 60.72 Standard fo:: Ditrogen oxides. 

On and after the date .on which the 
performance test required to be con
ducted by § 60.8 is initiated no owner 
or operator subject to the provisions of 
this ·part shall discharge or cause the 
discharge into the atmosphere of nitro
gen oxides which are: 

(a) In excess of 3 lbs. per ton of acid 
produced (1.5 kg. per metric ton>, 
max:innun 2-hour average, expressed as 
N02 • 

(b) 10 percent opacity or greater. 
§' 60.73 Emission monitoring. 

Ca) There shall be install~. cali
brated, maintained, and operated, in any 
nitric acid production unit subject t.o 
the provisions of this subpart, a.n instru
ment for continuously monitoring and 
recording emissions of nitrogen oxides. 

(b) The instrument and sampling 
system installed and used pursuant to 
t.bis section shall be capable of monitor
ing emission levels within ±20 percent 
With a confidence level of 95 percent and 
shall be calibrated in accordance with 
the method(s) prescribed by the manu
facturer<s> of such instrument, t.'le 
m.strument shall be subjected to 
ma:m:fs.cturers reconL"!1enc!ed zero ad
justment and calibration procedures at 
least once per 24-hocr operating period 
unless the ma.11ufacturer<s> specifies or 
recommends calibration at shorter L11-
tervals, in '\\rhich case such specifications 
or recommenciatior~'> shall be followed. 
The applicable zne"i.hod specified in the 
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appendix: of this pa.rt shall be the ref
erence method. 

<c> Production rate and hours of op
eration shall be recorded daily. 

(d) The owner or. operator of any 
nitric acid production unit subject t.o the 
provisions of this pa.rt shall maintain 
a. file of all measurements required by 
this subpart. Appropriate ·measurements 
shall be reduced to the units of the 
standard daily and summarized monthly. · 
The record of- any such measurement 
and summary shall be retained for at 
least 2 years following the date of such 
measurements and sunimaries. 
§ (-0.74. Test methods and procedures. 

<a> The provisions of this section 'are 
applicable to performance tests for de
termining emissions of nitrogen oxides 
from nitric acid production units. · 

Cb) All performance tests shall be 
conducted while the affected facility is 
operating at or above the maximum acid 
production rate at which such facility 
will be operated a.nd under such other 
relevant conditions as the Administra
tor shall specify based on representa
tive performance of the afl'ected facility. 

(c) Test methods set forth in the ap
pendix to this part or equivalent methods 
as approved by the Administrate'" shall 
be used as follows: 

Cl) Por each repetition the NOx con
centration shall be determined by using 
MethOd 7. The sampling site shall be 
selected ll.(,'1::0rding t.o Method 1 and the 
sampling point shall be the centroid of 
the stack or duct. The sampling time 
shall be 2 hours and four samples shall 
be taken at 30-minute intervals. 

(2) The volumetric :flow rate of the 
total efHuent shall be determined by 
using Method 2 and traversing accord
ing to Method 1. Gas anaiysis shall be 
performed by using the integrated 
sample technique of Method 3, .and 
moisture content shall be determined by 
Method4. 

(d) Acid produced, expressed in tons 
per hour of 100 percent nitric acid, shall 
be determin.ed during each 2-hour test
ing period by suitable flow meters and 
shall be confirmed by a material bal
ance over the production system. 

<e> For each repetition, nitrogen 
oxides emissions, expressed in lb./ton 
of 100. percent nitric acid, shall be de
termined 'by dividing the emisSion rate 
in lb./hr. by the acid produced. The 
emission rate shall be determined by 
the equation, lb./hr.=Qsxc,· where 
Qs=Volumetric flow rate of the effluent 
in ft.1/hr. at standard conditions, dry 
basis, a.s determined in accordance with 
paragraph <c> <2> of this section, and 
C=NOx concentration in lb./ft.', as de
termined in acco:dance v.ith parz,gic.pll 
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<c> Cl) of this section, correc~ to stand
ard conditions, dry basis. 
Subpart H-Standards of Performance 

for Sulfuric Acid Plants 
§ 60.80 Applicability and designation of 

affected facility. · 

The provisions of this subpart are ap
plicable t.o each sulfuric acid production 
unit, whi,ch is the affected facility. 

§ 60.31 DefinitiOns. 

As used in this subpart, all terms not 
defined herein shall have .the meaning 
given them in the Act and in Subpart A 
of this part. 

Ca> "Sulfuric acid production · unit" 
means any . facility producing sulfuric 
acid by the contact process by burning 
elemental sulfur, alkylation acid, hydro
gen sulfide, organic sulfides and mer
captans, or acid sludge, but does not in
clude facilities where conversion to sul
furic acid is utilized primarily as a means 

. of preventing emissions to the atmos
phere of sulfur dioxide or other sulfur 
compounds. 

(b) "Acid mist" means sulfuric acid 
mist, as measured by test methods set 
forth in this part. 
§ 60.82 Standard for sulfur dioxide. 

On and after the date on which the 
performance test required to be con
ducted by § 60.8 is initiated no owner or 
operator subject to the provisions of this 
part shall discharge or cause the dis
charge into the atmosphere of sulfur 
dioxide in excess of 4 lbs. per ton of acid 
produced (2 kg. per metric ton), maxi
mum 2-hour average. 
§ 60.83 Standard for acid mist. 

On and after the date on which the 
performance test required t.o be con
ducted by § 60.8 is initiated no owner or 
operator subject to the provisions of this 
part shall discharge or cause the dis
charge into the atmo5phere of acid mist 
which is: 

<a> In excess of 0.15 lb. per ton of acid 
produced <0.075 kg. per metric ton>, 
maximum 2-hour average, e}:pressed as 
H,so •. 

Cb) 10 percent opacity or greater. 
§ 60.84 Emi~ion monitoring. 

(a) There shall be installed, cali
brated, maintained, and operated, in any 
sulfuric acid production unit subject to 
the provisions of this subpart, an in
strument for continuously monitoring 
and record.L11g emissio~ of sulfur dioYJde. 

(b) The instnunent and sa!Ilpling sys
tem installed and used pursuant to t~lis 
section shall be capable of monitoriug 
emission levels within ±20 percent with 
a confidence level of 95 percent and sb.::..ll 

. be calibrated in accordance with the 
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method Cs> prescribed by the manurac
turerCs> of such instrument, the instru
ment shall be subject to manufacturers 
recommended zero o.djustment calibra
tion procedures at least once per 24-hour 
opi::rating period unless the manufac
tw-erCs> specified· or recommends cali
bration at shorter inte1·vals, in which 
case such specifications or recommenda
tions shn.ll be followed. The applicable 
method specified in the appendix of this 
part shall be the reference method. 

Cc> Production rate and hours of op
eration shall be recorded dally. 

Cd> The owner or operator of any sul
furic acid. production unit subject to the 
provisions of this subpart shall maintain 
a :file of all measurements required by 
this subpart. Appropriate measurements 
shall be reduced to the units of the ap
plicable .standard dally and summarized 
monthly. The recor.d of any such meas
urement and summary shall be retained 
for at least 2 years following the date 
of such measurements and summaries. 
§ 60.85 Test methods and procedures. 

Ca> The provisions of this section are 
applicable to performance tests for deter
mining emissions of acid mist and sulfur 
dioxide from sulfuric acid production 
units. ' 

Cb> All performance tests shall be con
ducted while the affected facility is oper
ating at or above the maximum acid 
production rate at which such facility 
will be operated and under such other 
relevant conditions as the Administrator 
shall specify based on representative per
formance of the affected facility. 

<c> Test methods set forth in the ap
pendix to this part or equivalen.t methods 
as approved by the Administrator shall 
be used as follows: 

Cl> For each repetition the acid mist 
and so. concentrations shall be deter
mtn.ed by using Method 8 and traversing 
according to Method 1. The minimum 
sampling time shall be 2 hours, and mini
mum sampling volume shall be 40 ft.• 
corrected to standard conditions. 

<2> .The volumetric fiow rate .of the 
total emuent shall be dete1·mined by using 
Method 2 and traversing according to 

.Method 1. Gas analyds shall be per
formed by using the integrated sample 
technique of Method 3. Moisture content 
can be considered to be zero. 

<d> Acid produced, expressed in tons 
per hour of 100 percent sulfuric acid 
shall be determined during each 2-hour 
testing period by suitab!e flow meters and 
shall be confirmed by a material balance 
over the production system. 

Ce> For each repetition acid mist and 
sulfw· dioxide emissions, expressed in lb./ 
ton of 100 percent sulfuric acid shall be 
determined by dividing the emission rate 
in· lb./hr. by the acid produced. The 

· emission rate shall be determined by 
the equation, lb./hr.=Qsxc, where 
Qs=volumetric flow rate of the emuent -
in ft."/hr. at standard conditions, dry 
basis as determined in accordance with 
paragraph Cc> (2) of this section, and 
c=acid mist and so, conce.ntrations in 
lb./ft.• as determined in accordance with 
paragraph Cc> Cl> of t~s section, cor
rected to standard conditions, dry basis. 

.APPENDIX-'I'EsT METHODS 

METHOD 1--SAMPLE AND VELOCITY TRAVERSES 
J'OR STATIONARY SOUllCES 

· 1. Pnncipls and Applic.1bility. 
1.1 Principle. A sampling site and. the 

number of traverse points are selc,cted to ald 
1n the extraction of a representatlve sample. 

1.2 Applicablllty.. Th1s method should 
be applled . .,only when speclficd by the test 
procedures for determlnlng compliance With 
the New Source Performance Standards. Un
less otherwlse speclfied, this method ls not 
intended to apply to gas streams other than 
those emitted directly to the atmosphere 
Without further processlng. 

2. Procedure. 
2.1 Selection of a sampling site and mlnl

mum number of traverse polnts .. 
2.1.1 Select a sampling cite that ls at least 

eight stack or duct diameters downstream 
and two diameters upstream f.rom any flow 
disturbance such as a bend, expaI13lon. con
tractlon, or visible flame. 'For rect..angular 
Cl'06S section, determine an equlvalent diam
eter from the following equation: 

. ·. ((length)(width)) 
equivalent d1ameter=2 length+width . 

equation 1-1 

2.1.2 When the above sampling slto 
crlterla can be met, the minimum number 
of traverse points Is twelve (12). 

2.1.3 Some sampling situations render tho 
above sampllng site . criteria impracUcal. 
When this ls the case, choose n convenient 
sampling location and use Figure 1-1 to de
termine tho minimum number of traverse 
points. Under no conditions should a sam· 
pling point be selected Within l lnoh ot the 
stack wall. To obtain the r..umber of traverse 
points for stacks or ducts With a diameter 
less than 2 feet, multiply the number of 
points obtained from Figure 1-1 by 0.67. 

2.1.4 To use Figure i-1 first measure the 
distance from 'the chosen sampUng location 

to tho nearest upstream and downstrcnm dis
turbances. Determine the corresponding 
number of traverse points tor ea.ch <Ustance 
from Figure 1-1. Select the higher ot the 
two numbers of traverse points, or a grontcr 
value, such that tor clrcUlar stacks tho num
ber ls a multiple of 4, and tor rectanguJ.a.r 
sta.cks the number follows tho criteria. of 
section 2.2.2. 

2.2 Cross-sectlono.l lnyout nnd loca.tlon of 
traverse points. 

2.2.1 For clrcUlar stncks locnte the tra
verse points on nt least two dlameters nc
cordlng to Figure 1-2 and Table 1-1. The 
traverse axes shall dlvlde the stack Cl'Oilll 
section 1nto'\lqual parts. 

NUMBER OF DUCT DIAMETERS UPSTREAM• 
!DISTANCE Al 

. 0.6 1.0 1.5 2.0 2.& 
SOr-------r------~------,,......-----,-------..------,.-------.-------. 

!!! 
2. 40 
0 ... 
w 
~ 
w 
> 
~ 30 ... 

l DISTURBANCE 

A _l __ s~MPLING ! t SITE 

"FROM POINT OF ANY TYPE OF 
DISTURBANCE IBEJ\10, EXPANSION, CONTRACTION, ETC.J 

NUMBER OF DUCT DIAMETERS DOWNSTREAM' 
!DISTANCE B) 

J ~DIS'ft!RBANCE 

. Flaure M. Minimum number of traverse polnl!r. 
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Figure 1-2. Cross section of circular stack divided in.to 12 equal 
areas, showing location of ttaverse points at centroid of each area. 
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Figure 1-3. Cross section of rectangular stack divided into·12 equal 
areas, with traverse points at centrpid of each area. 

Traverse 
point 

number 
on a 

diameter 

1 
z 
3 
4. 

5 
6 
7 
8 
9 

10 . 
11 
12 
13 

I 14 
15 I . 16 
17 r 
18 
t9 
20 
21 
22. 
23 
24 

Table 1-l~ Location of traverse pofnts in circular stacfcs 
·(Percent of stack diameter from inside wall to traverse point) 

Number of traverse pofnts on a dfameter 
2 4 6 8 10 12 14 16 18 20 22 

14.6 6.7 4,4 3.3 2.5 2.1 1.8 1'.6 1.4 1.3 1.1 
85.4 25.0 14.7 10.s '8.2 6.7 5.7 4.9 4.4 3,9, 3.5 

75.0 29.5 19.4 14.6 11.s 9.9 8.5 7.5 6,7 6.0 
93,3 70.5 3Z,3 2Z.6 17.7 14.6 1Z.5 10.9 9,7 8.7 

85.3 67.7 34.2 25.0 20.1 16.9 .14.6 12.9 11.6 
95.6 80.6 65.8· 35.5 26.9 22.0 18.8 16.5 14.6 

89.S 77,4 64._5 36.6 28,3 23.6 20.4 18.0 
96.7 85.4 65.0 63.4 37.5 29.6 25.0 21.8 

91.8 BZ.3 73.l 6Z.5 38.2 30.6 26.1 
97,5 aa.z 79.9 71.7' 61.S 38,8 31.5 

93.3 85.4 78.0 70.4 61.2 39.3 
97,9 90.1 83. l 76.4 69.4 60.7 

94,3 87.5 81.2 75.0 68.5 
98.2 91.5 85.4 79.6 73.9 

95., ·89. l 83.5 78.2 
98.4 92.5 87 .1 82.0 

95.6 90.3 85.4 
98.6 ·93,3 88.4 

95, T 91.3 
98.7 94 •. 0 

96.5 
98·.9. 
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2.2.2 For rectangUlar stacks divide the 
cross section into as many equal rectangUla.r 
a.rec.s a.s traverse points, such th&t the ratio 
o! the length to the Width ct the elemental 
arc:is ls between one and. two. Locate the 
traverse points at the centroid of ea.ch equal 
area accordlllg ~ Figure 1~. 

3. References. 
Detenntnlng Dust Concentration in a Gas 

Stream, ASME Performance Test Code #27, 
New Yc.rk, N.Y., 1957. 

Devorkln, Howard, et al., Alr Pollution 
S;:mrca Testing Manual, Alr Pollution Control 
Di3trict, Los Angeles, Call!. November 1963. 

Methods. tor Determination ot Velocity, 
Volume, Dust and MJst Content ot Gases, 
Western Precipitation Division o! Joy Manu
facturing Co., LOs Angeles, Call!. Bulletln 
WP-50, 1968. 

Standard Method tor Sampllng Stacks for 
Parttcu.la.te Matter, ln: 1971 Book ot ASTM 
Standards, Part 23, Philadelphia, Pa.. 1971, 
ASTM Designation D--2928-71. 

NETHOD 2-DETEIUlllINATION OP STACK GAS 
VELOCITY A.'iD VOLUMETRIC FLOW RATE (TYPE · 
S PITOT TOBE) 

1. Prin.ctple and applicability. 

1.1 PrlDclple. Stack gas velocity ls deter· 
mined trom the gas density and rrom meas
urement ot the velocity head ustng a Type S 
(Stausohelbe or reverse type) pitot tube. 

1.2 Appll.Ca.billty. This method should be 
applied only when specified by the test pro-

RULES AND REGULATIONS 

cedurea for detemimtiig compliance With the 
New Source ·Performance Sta.n.dards. 

2. Apparatus. 
2.1 Pttot tube-Type s (Figure 2-1), or 

equivalent, with a coetllcient Within ±5% 
over the work:lng ~e. · 

2.2 Differential pressure gauge-Inclined 
manometer, or equtvalen.t, to measure velo
city head to Within 10% or the minimum 
value. - · 

2.3 Temperature gaug&--Thermocouple or 
equivalent a;ttached to the pitot tube to 
measure stack temperature to witbJ.n 1.5 % ar 
the minimum e.bsol ute stack temperature. 

2.4 Pressure gauge-Mercury-filled U·tube 
manometer, or ·equtva.lent, to measw-e stack 
pressur'3 to within 0.1 in. Hg. 

2.5 Barometer-To measure atmospheric 
pressure to within 0.1 In. Hg. . 

· 2.6 G1l.s a.na.I.yzer-To analyze gas composi· 
tion for determlD.lng mclecu!ar we!ght.. 

2.7 Pltot tube-Sta.nda.rd type, to call· 
brate Type S pitot tube. 

3. Procedure. 
3.1 Set up the a.ppa.ratus ea shown in Fig

ure 2-1. Ma.lte sure all connections are tight 
and leak free. Measure the velocity head and 
temperature at the traverse points specified 
by Method 1. 

3.2 Measure the sta.tlc pressure in the 
stack. 

3.3 Determine the stack ·gas molecular 
weight by gas analysis and appropriate cal· 
culations a.s indica.ted In Method 3. 

PIPE COUPLING TUBING ADAPTER 

TYPES PITOT TUBE 

Ffgure 2 .. 1. Pitot tube-manometer assembiy. 

i 

I 
: 

. ! 

4. Calibration. 

4.1 To calibrate the pitot tube, measure 
the velocity head at some point in a flowing 
gas stream with both a Type S pltot tUlbe and 
a standard type pl tot tube. wtth known co
efficient. Calibration should be done in the 
laboratory and the velocity or the fl.awing gas 
stream should be varied over the normal 
working ran~. It ls recommended that tile 
calibration be repeated after use at each field 
site. · 

4.2 Calculate the pttot tUl>e ooeftl.cient 
. using equation 2-:-1. 

CP, ... =CP.td {AP;;; . V ~ eqrui.tion ~I 
where: 

c., .. ,=Pitot tube coefllclent or Type s 
pitot tube. 

c •• ,.=Pitot tube coefficient of standard 
type pitct tube {!! """trnown, ~ 
0.99). 

t.pu•= Velocity head measured by staius
ard type pltot tube. 

l>Ptu•=Veloclty head measured by Type"S 
pltot tube. . 

4.3 Compare the CQelflcien~ or the Types 
pltot tube determined fl.rst with one leg and 
. then the other pointed downstream.. Use the 
pitot tube only tt the two coetnctenta d1Jl'er·b1 
no more than 0.01. 

5. Calculattons. 
Use equation 2-2 to calcule.te the stack gaa 

veloctty. 

(V .) ..... =K~Cp( ~) .. .,,.-)<;:~:· 
Equation 2~z 

where: 
(V.) •• ,.=Stack gas velocity, feet per second {f.p.a.). 

K. =SO.~ (ib. m~i&-• R )l'~wheo theseunlta 
areU3edo 

C.=Pitot tube coefficient, dimensionless. 
(T,) •••·=A !j{~e absolule stack gas tempemhlr&, 

( .{6P) ,..,.=Average velocity head of stack gas, In~ 
R10 (see Fig. 2-2). 

P,=Absolitte stack gas pressure, Inches Hg. 
M,=l\Iolooular weight o stack gBS (wet basis), 

lb./lb.-mole. 
M•(l-B •• )+ISB.,. 

M•=Dry molecular welgM of stack gas (lrO!ll 
Method 3). . . 

B.,, =Proportion by volnme of water vapor Ill 
the gas stream {from Method 4). 

Figure a-2 shows a sample recording sheet 
for velocity traverse de.ta. Use the avere.geo 
in the last two columns or Figure 2-2 to de
ten:nine the average stack gas veloc!ty frOIXl 
Equation 2-2. 

Use Eque.tion 2-3 tO calculate the stads: 
gas volumetric :flow rate .. 

Q.=aBoo c1-B ... )v.A(ci.):_.) (i~) 
Equation 2-3 

where: 
Q.=Volwnetrlc flow rate, dry basfa, standard condJ. 

ttons, rt.•/br. 
A=Cross-sectlonal area of stack, ft.I 

Tci<1=Absolute UUnperalure at standard condltlonl, 
630" R. "" 

P .... =Absolnte pressure at standard conditions, 29-
lnches Hg. · 
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Perry, J. H., Chemical Engineers' Hand
book, ·McGraw-Hill Book Co., Inc., New York, 
N.Y., 1960. . 

Shlge.hara, R. T., W. P. Todd, and W. S. 
Bllllth, Significance of Errors Ill Stack Sam-

pllng Measurements. Paper presented at the 
Annuill Meeting of the Air Pollution Control· 
Association, St. Louis, Mo., June 14-19, 1970. 

Standard Method for Sampling Stacks for 
Particulate Matter, In: 1971 Book of ASTM 
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PLANT ________________ __. ________ ___ 
DATE ____________________________ _ 

RUN~O.~·---------------..;_--
STACK o·rAMETER, in. ______________ _ 

BAROMETRIC. PRESSURE, in. H9:..· -----

STATIC PRESSURE IN STACK (P9 ). in. Hg._ ---

OPERATORS. ___________________ __ 

Traverse point Velocity head, 

number in. H2.0 

AVERAGE: 

VA; 

Fig~re 2-2. Velocity traverse data. 

SCHEMATIC OF STACK 
CROSS SECTION 

I Stack Temperature 

I (Ts), o F 

I 
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METHOD 3-GAS ANALYSIS FOB. CARBON DIOXIDE, 
EXC~ AIR, A..'o-0 DRY MOLECULAR W!:IGHT 

1. Principle and appUca.btlity. 
1.1 Principle. An lntegra.ted or grab gas 

sample ls extracted from a sampltng point 
ai:d s.nalyzed tor Its components using a.n 
Orsat analyzer. 

1.2 Applicability. This method should be 
:-.pplled only when spect!led by the test pro
cedures for determining compl!a.nce with the 
New Source Performance Standards. The test 
procedure will lncilcate whether a grab sam
ple or an Integrated sample ls to be used. 

2. Apparatl/.3. 
2.1 Grab sample (Figure 3-1). 
2.1.1 Probe-Sta.lnlesa 15teel or Pyrex 1 

gle.ss, equipped with a filter to remove partic-
ulate m.."-tter. . 

2.1.2 PUmp-One-way squeeze bulb, or. 
equivalent, to trallSport gas. sample to 
a:ia.lyzer. -

•Trnce =e. 

FILTER (GLASS YIOOLJ 

RULES AND REGULATIONS 

2.2 Integrated sample (Figure 3-2). 
2.2.1 Probe-Stainless steel or Pyrex 1 

glass, equtpped with a filter to remove par
ticulate matter. 

2.2.2 Air-cooled condenser or equivalent-
To remove any excess moiSture. 

2.2.3 Needle valve-To adjust flow rate. 
2.2.4 Pump--Leak-free, diaphragm type, 

or equivalent, to pull gas. 
2.2.5 Rnte meter-To measure a flow 

re.nge from O to 0.035 cfm. 
2.2.u Flexible bag-Tedlar,1 or equivalent, 

with a capacity o! 2 to 3 cu. ft. Leak test the 
bag In the l:i.boratory oe!ore u.>!.ag. 

2.2.7 Pltot tube-Type S, or equivalent, 
attached to the probe so that the sampling 
flow rate can be regulated proportional to 
the stack gas velocity when velocity ls vary
ing with time or a sample traverse ls 
conducted. 

2.3 Analysis. 
2.3.l Orsa.t analyzer, or equivalent. 

FLEXIBLE TUBING 
TO ANALYZER 

Figura 3·1. Grab-sampling train. 

QUICK DISCONNECT 

I 
G 

RIGID CONTAINER/ .._ _____ _ 
. Figure 3·2. Integrated gas ·sampling trai11. 

3. Procedure. 
3.1 Grab sa.m.pllng. 
3.1.1 Set up the equipment as shown tn 

Figure 3-1, maldng sure'all oonn.ectlans an 
leak·!ree. Place the probe 1n the stack at & 

sampling point and purge the sa.mpllng line. 
3.1.2 Draw sample into the analyzt>" 
3.2 Integr:i.ted sampllng. 
3.2.l E-zacua.te the flexible be.g. Set up the 

equipment as shown In Figure 3-'-2 wtth the 
bag disconnected. Place the probe ·in the 
stack and purge the sampling 11.n.e. Connect 
the bag, making sure that a.u connections 3Z1' 
tight and that there are no lea.ks. 

3.2.2 Sample at a ra.te proportional to 1'h.e 
stack velocity. 

3.3 Analysis. 
3.3.l Determine the CO •. 0., a.nd CO con

centrations as soon as po.sslble.-Make as many 
passes as are necessary to give constant read· 
1ngs. 1! more than ten passes a.re necessary, 
replace the absorbing solut!on. 

3.3.2. For grab sampling, repeat the sam
pling and analysis until three consecutl~ 
samples vary no more th.3.n 0:5 percent··.by 
volume tor ee.ch component being analyzed: 

3.3.3 For 1.ntegrated sampling, repea.t the 
analysts of the sample until three consecu. 
ttve a.n.alyses va.ry no more than 0.2 percent 
by volume for each component beinl!: 
a.nalyzed. 

4. Calculations. 
4..1 G=bon ctiox!de. Average the three con

&eeuttve runs and report the result to tbe 
nearest 0.1 % co,. 

4.2 Excess air. Use Equation 3-1 to calC1.1~ 
la.te excess air, and average the runs. Report 
the result tQ the nearest 0.1 % excess a.Ir. 

%EA.= 
(% 02)-0 .. '5(% CO) XlOO 

0.264(% N,)-(% 02)+0.5(% CO) . 
equation S-1 

where: 
3EA='Percent excess air. . 
30,=Percent oxygen by volume, dry basis. 
%N,=Percent nltrogen by volun;ie, .d.r? 

basis. 
'l"~CO=Percent carbon monoxide by vor~ 

. ume, dry basis. · 
0.264=Ra.tto or oxygen to nitrogen tn all' 

by volume. 
4.3 Dry molecular weight. Use Equation 

8-2 to calculate dry molecular weight and 
.average the I'\lilll. Report the result to the 
nearest tenth. 

:n.t.=0.44( %CO.> +0.32( %0,) · 
. .+0.28(%N;+%CO) 

equatloI' ~2 

where: . .. 
M.s=:Dry molecular weight, lb./lb-mola. 

~ CO:=Percent carbon dlOXide by volume. 
dry basis. . 

%0FPercent ·oxygen by volume, dry 
basis. . . 

'J,N-.Percent nitrogen by volume~· .dn 
basis. · 

0.44=Molecular weight Of carbon d!ox1<11 
" d1v1ded by 100. 

0.32=Molecular weight Of oxygen dlv1ded 
by 100. 

o.28=Molecular weight of nitrogen 11.nG 
co divided by 100. 
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II. Rr.fcrcnces. 
Altnhttller, A. P., ct nl., Storngo of Gnscs 

nnd Vapors Jn Plastic Bngs, Int. J, Air & 
Wnter Pollution, 6:75-81, 1953. 

Conner, Wllllnm D., nnd J. S. Nnder, Air 
SnmPllng with Pltistlc Dngs, Journnl of the 
Amerlcnn I11dustrlal Hygiene Association, 
25: 201-297, May-June 1964. 

Devorkln, Howard, et al.. Air Pollution 
Source Testing Manunl, Air Pollution Con
trol District, Los Angeles, Cnllt., November 
1963. 

METHOD 4-DETERMINATION OF MOISTURE 
IN STACK GASES 

1. Principle. and applicability, 
1.1 Principle. Moisture ls removed from 

the gns stream, condensed, nnd determined 
vol umctrlcall y. 

1.2 Appllcnblllty. 'l'hls method ls nppll
ca.blc for tho detcrmln11tlon of moisture In 
:;tnck. gns on\y when r,pec\fte(\ \)y test pro
cedures for determining compllnncc with New 
Source Performnnce Stn.ndards. This method 
docs not npply when liquid droplets arc prea
cnt in the gns r,trcam 1 and the moisture Is 
snbscqucnt.ly \15td In the dct.ermlna\.lon or' 
stack gns molecular wel!;ht. 

Other methods such ns dryln~ tubc5, wet 
bulb-dry bulb tcclrnlqt1C's, nnd volnmctrlc 
co:1clcnsatlon techniques may I.Jc used. 

2. Apparatus. 
2.1 Probc-·Stn.lnlcss steel or Pyrex 2 glass 

:mfficlently heated to prevent condensation 

1 If liquid dl'oplcts are present 1n the gns 
strcn.m, assume the· strl'iun to be saturated, 
determine the nvcrnge st,acl;: gns. temperature 
by traversing accord!ng to J'victhod l, and 
use n psyc.hrometrlc chart td obtain nn ap
proximation of the moisture percentage. · 

•Trade name. 

1vhere: 
Vwc=Volume of w11,ter vapor ccllcctcd 

(~m:1dnrc.l conditions), cu. ft. 
Vr=Finnl volume of 1mplngel' contents, 

'ml. 
V1=I11ltlal volume of lmplnger con

tents, ml. 
R=Idcnl gas coilStant, 21.83 Inches 

l\nd equipped With a filter to remove partlcu
la te matter. 

2.2 Implngers-Two midget lmplngers, 
each wttll 30 ml. capacity, or equivalent. 

2.3 Ice bath container-To condense 
mol!lture in implngers, 

2.4 smca gel tube (optlonal)-To protect 
pump a.nd dry gas meter. 

2.5 Needle valve-To regulate gas flow 
rate. 

2.6 Pump-Leak-free, diaphragm type, or 
equivalent, to pull gas through train. 

2.7 Dry gas meter-To measure to within 
l ';'" of the total. sample volume. 

2.8 Rotameter-To .measure a fiow range 
from O to 0.1 e.f.m. 

2.9 Graduated cyllnder-25 mt. 
2.10 Barometer-Sufficient to read . to 

within O.l Inch Hg. 
2.11 Pltot tube-Typo S, or equivalent, 

11.ttac.hed 'to probe so that .the sampllng now 
rnte can be regulated proportional to the 
st.rick gas velocity when velocity ls varying 
with t.lme or -a sample traverse is conducted.· 

3. Procedttre. 
3.1 Place exactly 5 ml. dl&tllled water In 

each lmplnger. Assemble the apparatus with
out the probe as shown In Figure 4-1. Leak 
chock by plugging tho inlet to the first im
plngcr n.nd drawing n vncuum. Insure that 
flow t.hrough tho dry gas meter ls less than 
1 % of the sampling rnte. 

:1.2 Connect tile probe and snmple at a 
constant rate of 0.075 c.f .m. or at a rate pro-
1wrtlo11al to the stnek gas velocity. Continue 
sampling until the dry gns meter registers 1 
cubic foot or until visible liquid droplets a.re 
carried over frolll the first lmplnger to the 
second. Record temperature, pressure, e.nd 
dry gas meter readings ns required by Figure 
4-2. 

3.3 After collecting the sample, measure 
tho volume increase to tlle nearest 0.5 ml. 

4. Calculations. 
4.1 Volume of water vapor collected. 

equation 4-1 

Hg-cu. !t./lb. mole- 0 R. 
pn,o=Denslty of water, 1 g./ml. 
T"•=Absoluto temperature at standard 

oondltlon:>, 530° R. 
P·••=Absolute pressure at standard con-

ditions, 29.92 Inches Hg. · 
M11,o=l\folecular weight of water, 18 lb./ 

lb.-mole. 

FILTER 

-· 

SILICA GEL TUBE 
HEATED PROB 

ICE BATH 

Figure 4-1 •. Moisture-sampling train. 

LOCATION--------------- COMMENTS 
TEST ________________ _ 

DATE--~---------------
OPERATCR _____________ _ 

BAROMETRIC PRESSURE" __________ _ 

(JAS VOLUME THROUGH 
METER TEMPERATURE, METER. (Vm), ROTAMETER SETTING 

ClOCK TIME ftl ft3/min Of 

Figure 4-2. Field moisture determination. 
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4.2 oas volume. 

Y mo= Ym (:.:)(~:d )=-
17.71 ~f'!_.,..P.,..) 

in. Hg\ -Tm equation 4-2 
where: 

Vme =Dry ga.s volume through meter at. 
sta.ndard oondittons, cu. tt.. 

Vm =Dry gas volume measured by· meter, 
cu. ft. 

Pm =Barometric pressure at the dry gaa 
meter, inches Hg. 

Pot•=Pressw-e at standard conditions, 29.92 
inches Hg. 

T•••=Absolute temperature at sta.ndard 
conditl~. 530" R. 

Tm =Absolute temperature at meter· ( "F+ 
460), "R. 

~.3 Moisture content. 

:B,,.. v .... :v .. +B- v ... :v .... +(0.025) 

· equation 4-3 
Where: 

Bwo=Proport!on by volume ot water vapor 
· tn the gas stream, dlmeDalonless. 

Vwo =Volume ot water vapor collected 
(standard condition:i). cu. rt. 

Vm• =Dry ga.s. volume through meter 
. (standard condl t1on.s) , cu. ft. 

Bw1<=Approximate volumetric proportion 
of water vapor In the gas stream 
leaving the implllgers, 0.025. · 

5. References. 
tA1r Pollution Engineering Manual, Da.n!el

soo. J. A. (ed.), U.S. DHEW, PHS, National 
Center for Air Pollution Control, Cincinnati, 
Ohio, PHS Publication No. ~AP-40, 1967. 

Devorkin, Rowan!, et al., Air Pollution 
Source Testl.ng Manual, Air Pollution. Oon
trol District, Loe Angeles, Oa.J.it., November 
1963. 

Methods for Determination O! Velocity, 
·Volume, Dust e.nd Mist Oantent of Gases, 

Western PrectiPltatton Division at Joy Manu
:taoturlllg Oo., Los Angeles. Ca.lit~ Bulletin 
WP-60, 1968. 

"METHOD ~ATION Oi' PABTICULA"nl 
EMISSIONS FROM STATIONARY Sotl'RCES 

1. Principle and .applicability. 
1.1 . Principle. Particulate matter ls with· 

drawn 1sok1netloelly from the source and it.a 
weight ls determined gra.vtmetrlcally after re
moval of uncomlbined water. 

1.2 AppllcaibWty. Th1s method ls applica
ble for the determlnatton of particulate emJs.. 
slon.s from. stationary· sources only when 
specl..fled by the test procedures for determin
ing compliance with New Source Perform-
ance Standards. · · 

2. Apparatm. 
2.1 Sampling. train. The design specUl.ca.

tion.s of the psrticuJ.ate sampling train used 
by EPA (F1gw-e 5-1) are descrl:bed in .APTD-
0.531. Commercial tnodels a! this train are 
a va.lllllble. 

2.1.1 Noozle-Sta.inless steer (316) with 
sharp, ta.pered leadl.Dg edge. 

2.1.2 Prob&-Pyrex • glass With a heating 
system capable of malnta.lnlng a mlnlmum 
gas temperaiture at 250° P. at the exit end 
during sampling to prevent condensation 
from oocurrtng. When length llmJta.t1ons 
(grro.ter than a.bo!.lt 8 :ft.) are encountered at 
temperatmes less than 600" P., Inc9loy 825 i, 
er equivalent, may be used. Probes for se.m
pllng gas streams at temperatures in excess 
or 600" P. must have been a.pproved by the 
Admlnlstmtor. 

2.1.3 Pitot tiub&-'fype s, or equl?alent, 
at:;ached to probe . to monitor stack gas 
velocity. 

•Trade name. 

RULES AND REGULATIONS 

2.1.4 Filter Rolder-Pyrex l glass with 
heatlllg system capa.ble of maintaining mini
mum temperature a! 225• P. 

2.1.5 Implngers/ Condense~Four lmpln
gers con.neoted 1n series with gla.ss be.11 Joint 
'fittings. The first, third, and. fourth lmpin· 
gers a.re of the Greenburg-Smith design. . 
mod.1.fled by replacing the tip with a ~-Inch 
m glass tube extending to one-half inch 
from the bottom o! the fl.ask. The second im-

. pinger ls of the G::eenburg-Smith design 
with the standard tip. A condenser ma.y be 
used in place of the lmplngers provided that 
the moisture oontent of the stack gas can 
still be determined. 

2.1.6 Metering system-Vacuum gauge. 
le&k-tree pump, thermometers capable of 

.measuring temperature to within 5• P., dry 
gas meter with 2% accuracy, and related 
equipment, or equivalent, as requ1red to 
tna.lnta.in a.n lsoklnetlc sampling rate and to 
determine sampie voiwn<:. 

;?.1.7 Barometer-To measure atmospheric 
pressure to ±0.11.nches Hg. 

2.2 Sample recovery. 

2.2.1 Probe brush-At least. a.s long aa 
probe. 

2.2.2 Glass wash bottles.-Two. 
2.2.3 Glass sample storage con':al.ners. 
2.2.4 Graduated cyllnder-250 tnl. 
2.3 .An.a.lysls. 
2.3.1 Glass weighing dishes. 
2.3.2 Desiccator.· 
2.3.3 AnaJyti.c:ll balance-To mesaure ·to 

±0.l mg. 
2.3.4 Trip balance-300 g. ca.pa.clb to 

measure to ±0.05 g. 
3 .. Reagents. ·' 
3.1 Sampling. 
3.1.l Filters-Glass fiber, MSA 1106 Bl:!.•; 

or equivalent, numbered for ld.entttl.catl.on 
and prcweighect. 

3.1.2 Silica gel-Indicating type, s:-1e 
mesh, dried at 175" C. (350° P.) tar 2 hours. 

3.1.3 Water. 
3.1.4 Crushed lee. 
3.2 ~a.rnpla recovery. 
3.2.1 Acetone-Reagent grade. 
3.3 An82ys1s. 
3.3.l Water. 

lid?INGEiHRAIN OPTIONAL MAY BE REPLACED
BY AN EQUIVALENT CONDEffSER 
I . 

FILTER H01;0ER/ THERMOMETER CHECK 

n--,.., - I ,,,...--'.VALVE 
-----------, .. 

HEATED AREA 

PROBE 
•I· 

,W,ClJUM 
LINE 

DRY TEST METER AIR· TIGHT 
PUMP 

Figure··s-1. Particulate-sampling !Tllin. 

3.3.2 Deslcc::int-Drierite,' indlcatlng. 
4. Procedure. 
4.1 Sampling 
4.1.1 After selecting the sampling site and 

the minimum number of sampling points, 
determ.Jne the stack pressure, temperature, 
moisture, and range of velocity head. 

4.1.2 Preparation of collection train. 
Weigh to the nearest gxam approximately 200 
g. of sllica. gel. Label a filter o"f proper diam
eter, desiccate.• for at least 24 hours and 
weigh to the nearest 0.5 mg. in a room.where 
the relative humidity ls less than 503. Place 
100 ml. o! water in each of the first two 
implngers, leave the third implnger empty, 
and place approximately 200 g. of prewelghed 
silica gel in the fourth lmplnger. Set up the 
train without the probe as in Figure 5-1. 
~ak check the sampling train at the sam
pling site by plugging up the inlet to the fil· 
ter holder and pulling a 15 in. Hg vacuum. A 
leakage rate not in excess of 0.02 c.t.m. at a 
vacuum o! 15 In. Bg ls acceptable. Attach 
the probe and adjust the heater to provide a 
ga.s temperature o'f a.bout 250° P. at the probe 
outlet. Turn on the filter heating system. 
Place crushed lee around the implngers. Add 

1 Trade name. 
•Dry using Drlertte • at 70° P.± 10" P. 

more lee during the run to keep the temper
ature of the gases leaving the lallt lmplnger 
e..s low as possible and preferably at 70° P .. 
or less. Temperatures above 70° P. may result 
in damage to the dry gas meter from either 
moisture condensation or excessive heat. 

4.1.3 Particulate train operation. For each 
run, record the data required on the example 
sheet shown In Figure 5-2. Take readings at 
each sampling point, at least every 5 minutes, 
and when slgnl..flcant changes In stack con
ditions necessitate e.dd.itional adjustments 
in fl.ow rate; To begin sampling, posltlon. the 
nozzle at the first traverse point with the 
tip pointing directly .Into the gas stream. 
Immediately start the pump and ·adjust the 
flow to tsoklnetic conditions. Sample for at 
lea.st 5 minutes at each traverse point; sam• 
pllng time must be the same for each point. 
Maintain tsoklnetlc sampling throughout the 
sampling period. Nomogra.phs a.re a.valla.ble 
which aid tn the rapid adjustment o! the 
sampling rate without other computations. 
APl'D-0576 details the procedure for using. 
these. nomographs. Tum olJ the pump at the 
conclusion ot each run and record the 1inal 
readings. Remove the probe and nozzle from, 
the stack and handle 1n accordance w:lt.I'\ the 
sample recovery process described _In secti.:-11 
4.2. 
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Fi;ure 5·2. Particulate lield data. 

,i.2 Sample recovery. Exercise care in mov
ing the collection train 'from the test site to 
the sample recovery area to minimize tho_. 
lOSli o! collected sample or the gain or 
extraneous particulate matter. Set aside a 
portion of the a.cetone used tn the sample 
recovery as a blank !or analysis. Measure the 
volume of water from the first three lm
plngers, then discard. Plaee the samples ln 
containers as follows: 
· "Container No. 1. Remove the filter from 
lto holder, place in this container, and seal. 

Containtt No. 2. Place loose particulate 
ma.tter and acetone washings fro:n . a.11 
sample-exposed sur'faces prior to the filter 
-111 this container and seal. Use a razor blade, 
brush, or rubber policeman to lose adhering 
particles. · 

.container No. 3. Transfer the silica gel 
from the fourth tmpinger to the original con
tainer and seal. Use e; rubber policeman as 
an . aid . in removing silica gel from the 
l.mpl.nger. · · 
: 4.3 Analysis. Record the data required on 
the example sheet shown in Figure !>-3. 
Ha.ndle each sample container as follows: 
· Container No. 1. Transfer the filter and 
any loose particulate·matter from the sample 
container to a tared g1a.ss weighing d1sh, 
desiccate, and dry to a constant weight. Re
port results to the nearest 0.5 mg. 

. container No. 2 .. Transfer the acetone 
washings to a ta.red beaker and evaporate to 
dryness at ambient temperature and pres-
11are. Desiccate and dry to a constant weight. 
Report resUlts to the nearest 0.5 mg. 

Container No. 3. Weigh the spent silica gel 
and repon to the nearest gram. 

5. Calibration. 
Use methods IUld equipment whlc:l have 

been approved by the Administrator to 
calibrate the orifice meter, pitot tube, dry 
gas meter, and probe heater. Recalibrate 
after ea.ch test series. 

6. Calculations. 
6.1 Average dry gas meter temperature 

and average orifice prel!§ure drop. See data 
sheet (Figure l>-2). 

6.2 Dry gas volume .. Correct the sample · 
volume measured by the dry gas meter to 
standard conditions (70° F~ 29.92 inches Hg) 
by using F.quation l>-1. 

. (Pbar+ 6H) 
V =V (T••d) 13.6 = 

metd ID T,.. . Potd 

( 
oR ) (Pba•+1~~) 

17.71 .,----H Vrn T m. g m 

equation 5-1 
where: 

Vm
0

, 4 =Volume of gas sample through the 
dry gas meter (standard condi
tions) , cu. .rt. 

v ... =Volume of gss sample through th:e · 
dry gas meter (meter condi
tions) , cu. ft. 

T 0 , 4 =Absolute temperature at standard 
conditions, 530' R. 

24889 

T ... -Average ~gas meter temperature, 
"R. 

Pb .. -Barometrtc pressure a.t the orifice 
meter, inches Hg. 

.6.R-Average pressure drop across the 
. orifice meter, inches H.,O. 
13.6- Specl.fic gravity of mercury. 
P.,.-Absolute pressure at standard con-

ditions, 29.92 inches Hg. 

6.3 Volume of water vapor . 

V =V c~)(RT.tc1)= 
watd 1• Mu

2
o Pate! 

. ( 0.0474 c~:.t·)v. 
equation 5-2 

where: 
v .... ,4 =Volume of water vapor 1n the gas 

sample (standerd conditions), 
cu. ft. 

V1
0
=Total volume of liquid collected In 

1mpingers and silica gel (see Fig
ure l>-3), ml. 

ps,o= Density of water, 1 g,/mL 
Ma2o=Molecula.r weight of wat.er, 18 lb./ 

lb.-mole. · 
!R.=Ideal gas constant, 21.83 inches 

Hg-cu. :tt./lb.-mole- 0 R. 
T

0
, 4 =Absolute temperature at standard 

conditions, 530° R. 
P

0
, 4 =Absolute pressure at standard con

ditions, 29.92 inches Hg. 

6.4 Moisture content.. 

B ... 
v .... d 

v ..... d+v .... d 
equation 5-3 

where: . 
Bwo =Proportion IJy volume of water vapor in thci;:.s 
. stream, dimensionless. 
V •.t.1=Volume of water In the gas sample (standard 

conditions), cu. it. 
V .. , .. =Volumeof gas sample through tbedry gas mot er 

(standard conditions), cu. rt. 
6.5 · Total particulate weight. Determine 

the total particulate catch -from the sum of 
the weights on the analysis data sheet 
(Figure l>-3) • 

6.6 Coneentr&tion. 
6.6.1 · · Concentration In gr,/s.c.t. 

c'.=(o.0154 gr.) (vMn ) 
mg. "'•td 

equation 5-4 
where: 

c' .-Concentration of particulate matter In stack 
gas, gr./s.c..f., dry basis. 

M.-Tota.1 amount of particulate matter collected, 
mg. . . 

v ... t.1=Volume of gas sample through dry gas meter 
(standard conditions), cu. rt. 
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CONTAl_NER 
NUMBER 

PLANT~~~~~--

DA TE~~~~~-~~ 

RUN NO .. ==-----= 

WEIGHT OF PARTICULATE COLLECTED. 
mg 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

-
2 

TOTAL 

VOLUME OF LIQUID 
WATER COLLECTED 

IMPINGER SILICA GEL 
VOLUME. WEIGHT. 

ml g 

FINAL 

INITIAL 

LIQUID COLLECTED 

TOT Al VOLUME COLLECTED g•I ml 

CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER. 11 g. ml): 

INCREASE. g 
('1 g/ml) 

= VOLUME WATER. ml 

Figure5-3. Analy.lical data. 

6.6.2 Concentration in lb./cu. ft. 

(
_1_ lh:.)M . 

c., 453,600mg. ·=2.205XlO-~ 
· V"'••d Vm••d equation 5-5 

where: 
c,=Concentratton of particulate mattar in stack 

gas, lb./s.c.r., dry basis. 
453,600=Mg/lb. 

M. =T~~I. amount of particulate matter collected, 

V,.,..=Volume or gas sample through dry gas meter 
(standard conditions); cu. ft. 

6. 7 !so kinetic varta.tion. 

ev.P.A. x 100 

( 1.667min.)[(o.o0267in. Hg-cu. ft.)v +v"'·(P +.dH )] . 
sec. ml.-0 R 1• T,,. bar 13.6 

Equation 5-6 

where: 
I=P..,cent or isokinetlc sampling. 

V1, =Total volume ol Uquld collected In lmp!ngen 
and silica gel (See Fig. 6-3), ml 

Pa,o= Density of water, 1 g.fml. 
R=Ideal gas constant, 21.83 Inches Hg-ea. Ct.Im: 

mole-0 R., • 
MH1o=Molecular weight or water, lS lb./lb.-mole. 

V m= Volume or gass.unpletbrougb tbedry gasme;tl' 
(meter conditions), cu. It. 

Tm =Absolute averni:e dry gas meter temperature 
(see Figure :>-2), 0 R. . 

P • .,=Barometrtc pressure at sampling Sita, lncb19 
Hg. 

All =Average pressure drop across tba orUlce (Me 
Fig. l>-2), Inches H20. .,.-, 

T,=Absolute avern;:e stack gas temperatur&·(-
Fig. 5-2), 0 R. . 

6=Total srunpling t\me, min. 
V,=Stack gas velocity calculllted by Method:i, 

Equation 2-2, lt./sec. 
P,=Aboolute stack g::.s pressure, inches Hr. 
A.= Cross-sectional area of nozzle, sq. It. 

6.8 Acceptable results. The followlM 
range sets the limit on acceptable isoklnettc 
sampling results: 

II 90% ~I~ 110%, the results are acceptable; 
otherwise, reject the results and repeat. 
the test. · 

7. Reference. 
Addendum to Speclftcations for Incinerator 

Testing at Federal 'Faclllttes, PHS, NCAPO; 
Dec. 6, 1967. 

Martin, Robert M., Construction Detal.Is ot 
Isokinetic Source Sampling Equipment, En· 
vlronmental Protection Agency, APTD--0581. 

Rom, Jerome J., Maintenance, Callbratio~ 
and Operation of Isoklnetic Source Sam
pling Equipment, Environmental Protection 
Agency, APTD-0576. . 

Smith, W. s .. R. T. Sh1gehara, and W. ~; 
Todd, A Method of Interpreting Stack sam-· 
pl1ng D:i.ta, P:i.per presented at the 63d An· 
nual Meeting or the Air Pollution Control 
Association, St. Louis, Mo., June 14-19, 1970. 

Smith, W. S., et al., Stack Gas Sampling 
Improved· and Simpllfied with New Equip· 
ment, APCA paper No. 67-119, 1967. 

Specifications !or Incinerator Testing at 
Federal Fac111t1es, PHS, NCAPC, 1967. 

METHOD &-DETERMINATION OP SULFUR DIO.>UDE 
EMISSIONS FROM STATIONARY SOURCES 

1. Principle and applicability. 
1.1 Principle. A gas sample is extracted 

from the sampling point in the stack. The 
acid ml.St, including sulfur trtoXide, Is sepa• 
ra.ted from the sulfur dioxide. The sulfur 
dioxide fraction Is measured by the ba.rium
thorin titration method. 

L2 Appllcabllity. This method 1s appli· 
cable for the determina.Uon of sUl!ur dloll:lde 
emissions from stationary sources only when 
specified by the test procedures for determin· 
ing compliance with New Source Performance 
Standards. · · 

2: Apparatus. 
2.1 Sampling. See Figure 6-1. 
2.1.1 Probe--Pyrex 2 glass, approx1mai;c1y 

5 to 6 mm. !D, with a heating system to 
prevent condensation and a tutertng medium 
to remove pe.rtlculate matter .Including suI~ 
!uric acid mist. 

2.1.2 Midget bubbler-One, with glass 
wool packed In top to prevent sul!urlc aMd 
mist carryover. 

2.1.3 Glass wool. 
2.1.4 Midget implngers-Three. 
2.1.5 Drying tube-Packed With 6 to 16 

mesh indicating-type slllca gel, or equivalent, 
to dry the sample. 

2.1.6 Valve--Needle valve, or equlvaleui. 
to adjust :fl.ow rate. 

2.1.7 Pump--Leak-free, vacuum type. 
2.1.8 Rate meter-Rotameter or equiva

lent, to measure-a 0-10 s.c.!.h. flow range. 
2.1.9 Dry gas meter-Sufflctently accurate 

to measure the sample volume wtthln l 5f,. 
2.1.10 Pitot tube-Type s, or equivalent. 

1 Trade names. 
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necessnry only If a 11atnple trnverse · la rtt-. 
quired, 01· 1t stack gas velocity vanes with' 
time, 

2.2 Sample recovery, 

2.2.1 . Olfltl.i W1l8h bottle~TWo. 
2.2.3 Polyethylene storage bottles-To 

lltoro lmplnger samples. 
2.3 Analysts. 

DRY GAS METER ROTAMETER 

Figure 6-1. S02 sampling train. 

2.8.1 Pipettes-Transfer type, 5 ml. and 
10 ml. sizes (0.1 ml. divisions) and 25 ml. 
size (0.2 ml. divisions). · 

2.3.2 Volumetrto flnsks-50 ml., 100 ml., 
and 1,000 ml. 

2.3.3 Burettes-6 ml. and 50 ml. ; 
2.3.4 · Erlenmeyer flnsk-126' ml. 
3. Beagent:s. 
3.1 Sampllng. 

· 3.1.1 Water-Deionized, distilled. 
3.1.2 Isopropanol, 80%-Mlx 80 ml. of lso

propanol with 20 ml. o! distilled water. 
3.1.3 Hydrogen peroxide, 3%-dlluto 100 

ml. of 30% hydrogen peroxide to 1 liter with 
distilled water. Prepare fresh dally, 

3.2 Sample recovery. 
3.2.1 Water-Deionized, distilled. 
3.2.2 Isopropanol, 80%. 
3.3 Analysis. 
3.3.1 Water-Deionized, distilled. 
3.3.2 Isopropanol. 
3.3.3 Thorin lndlcator-1-(o-arsonophen

ylazo) -2-nn.phthol-3,6-dlsu!fonlc acid, dlso
dlum salt (or equivalent). Dissolve 0.20 g. ln 
100 ml. distilled water. 

3.3.4 Barium perchlorate (0.01 N)-Dls-· 
solve 1.95 g. o! barium perchlonito 
[Bn(ClO,). • 3Fr,O) ln 200 ml. distilled wntcr 

No. 247-Pt. II--3 

nnct dilute to 1 liter with lsopropanol. Stand
ardize with liU!furlc n.cld. ·Barium chloride 
may be used. 

3.3.5 Sulfuric acid standard (0.01 N)
Purchase or standardize to ± 0.0002 N 
against O.OlN No.OH which has previously 

. been standardized against potassium acid 
phtllalnte (primary standard grnde). 

4. Procedure. 
4.1 . Sampling. 
4.1.1 l'reparatlon of collection train. Pour 

15 ml. or 00 % ·lsopropanol Into the midget 
bubbler and 15 ml. of 3% hydrogen peroxide 
Into each or the first two midget lmplngers. 
Leave the final midget lmplngcr dry. Assem
ble tho train as shown in Figure 6-1. Leak · 
check the sampllng train nt tho sampllng 
site by plugging the probe Inlet and pulllng 
a 10 inches Hg vacuum. A leakage rate not 
in excess or 13 of the sampllng rate ls ac
ceptable. Carefully release the probe Inlet 
plug· and turn ofl the pump. Place crushed 
lco around the lmplngers. Add more lee dur
ing tho run to keep tile temperature of the 
i:;nses lcnvlng the last lmplngcr at 70° F. or 
h'.1$. 

1.1.2 Sample collection. Adjust tile sam
ple flow rato proportional to the stack gas 

yeJ001ty. ~ke rti\d.ln~ ·M leMt. 0very nve ':' whtc:n !he.ve Deen e.pproved by the Ad.r'.mua
mlnutes . and when significant changes tn ·'. tu.tor to call·bmte the rotameter, plto·~ i;~be, 
stack conditions necessitate additional ad- dry gas meter, and probo heater. . · 
justments In flow rate. -ro begin sampling, 5.2 Standardize the barium percbloraie 
position the tip o! the probe at the first against 25 ml. or standard sulfurlo acid oon
sampllng point and start the pump. Sam- talnlng 100 ml. or tsopropanol. 
pie proporttonal!1 throughout the run. At 6. Calculations. 
the conclusion of each run, turn off the 8.1 Dry gas volume. Correct tho sample 
pump and record the final readings. Remove volume measured by the dry gas meter to 
tho probe from the stack and disconnect it standard conditions (70° F. and 29.92 Inches 
from the train. Drain the Ice bath and purge Hg) by using equation 6-1. 
tho remaining part of the train by drawing 
clean ambient air through the system for 15 V"' = V m (T••d) (Pb••)-
mlnutes. 11d Tm P ••d 

4.2 Sample recovery. Disconnect tho lm- · 
0 

plngers after purging. Discard tho contents 7. 71 _B:._ (V mPh.!!) 
of the midget bubbler. Pour the contents of 1 · in. Hg Tm equation 6-1 
the midget lmplngers into a polyethylene 
shipment bottle. Rinse the three midget lm
plngers and the connecting tubes With dls
tlllcd water and add these washings to the 
same storage container. 

4.3 Samplo analysis. Transfer the contents 
of the storage container to n 50 ml. volu
metric flask. Dllute to the mark with de
ionized, distilled water. Pipette a 10 ml. 
aliquot of this solution Into a 125 ml. Erlen
meyer flnsk. Add 40 ml. of lsopropanol and 
two to four drops o! thorln indicator. Titrate 
to a pink endpoint using 0.01 N barium 
perchlorate. Run a blank with each series 
of samples. 

5. Callbratton, 
5.1 Use sto.ndar•l methods and equipment 

where: 
Cso,= Co11centratlon of sulfur dioxide 

at standard conditions, dry 
basis, lb./cu. ft. 

7.05 >< 10-•= Conversion factor, Including tho 
number o! grams per gram 
equivalent of sulfur dioxide 
(32 g.;g.-cq.), 453.6 g./lb., and 
1,000 ml./!., lb.-1./g.-ml. 

V, = Vol umo , of bar! um perchlorn.to 
tltrant used for the sample, 
ml. 

V,b=Volumo o! barium perchlorate 
tltrant used !or the blank, ml. 

.N=Normn.llty of barium perchlorate 
tltrant, g.-eq./l. 

V, 0 1q=Total solution volume of sulfur 
dloxlJe, 50 ml. 

V.=Volumo of sample allquot ti
trated, ml. 

Vm, 14= Volume or gas sample through 
the dry gas meter (standard 
conditions), cu. ft., sco Equa
tion 6-1. 

where: 
:v .. ~ 14 = Volume of gM sample through tho 

dry gas meter (standard condi
tions) , cu. ft. 

Vin= Volume of gas sample through the 
dry gas meter (meter condl• 
tlons) , cu. ft. 

T ,,4 = Absolute temperature at standard 
conditions, 530' R. 

T =Average dry gas meter temperature, 
m oR. . 

P" =Barometric pressure at the orifice 
•• meter, Inches Hg. 

'P.,4 =Absolute pressure at standard con-
ditions, 29.92 Inches Hg. · 

6.2 S\\Uur dioxide concentration. 

equation 6-2 

7. References. 
Atmospherlo Emissions from Sulfuric Acid 

l\Ianu!acturlng Processes, U.S. DHEW, PHS, 
Division o! Air Pollution, Publlc Health Serv
ice Publication No. 999-AP-13, Cincinnati, 
Ohio, 1965. . . 

Corbett, P. F:, The Determination of SO, 
and so. In Flue Gases, Journal o! the Insti
tute of Fuel, 24:237-243, 1961. 
. Matt.y, R. E. and E. K. Diehl, Measuring 
Flue-Gas so, and 603 , Power 101 :94-97, No
vember, 1957. 

Patton, W. F. and J. A. Brink, Jr., New 
Equipment and Techniques for Sampling 
Ohemlcal Process Gases, J. Air Pollution Con
trol Association, 13, 162 (1963). 

METHOD 7-DETEl\MINATION OJ' NrrROGEN OXIDl!I 
EMISSIONS FROM STATIONA,l\Y SOURCES 

1. Prtnciple nnd appl!cabtltty. 
1.1 Principle. A grab sample la co!ler;ted 

In an evacuated flask containing a dilute 
sulfuric acid-hydrogen pel'Oxldo absorbing 
solution, and the nitrogen oxides, eitcept 
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nitrous oxide, are measure colortmetrlcally 
~sing the phenoldisul!onic acid (PDS) 
procedure. 

1.2 Applicability. This method Is applica
ble for the measurement or nitrogen oxides 
from stationary sources only when specified 
by ti1e test procedures for determining com
pliance with New Source Performance 
St'1ndards. 

2. Apparatus. 
· 2.1 · Sampling. See Figure 7-1. 

2.1.1 Probe-Pyrex 1 glass, heated, with 
filter to remove particulate matter. Heating 
is unnecessary 1f the probe remailis dry dur

):i.g the purging period. 
2.1.2 Collection flask-Two-liter, Pyrex,1 

round bottom With short neck ::uid 24/40 
standard taper opening, protected against 
implosion or breakage. 

1 Trade name. 

PROBE 

FILTER 

3·WAY STOPCOCK: 
T •BORE, S, PYREX, 

2....., SORE, 8·rrrn OD 

CROUNO-GLASS 
SOCKET, § NO, 12'5 
PYREX 

RULES AND REGULATIONS 

2.1.3 Flask valve-T-bore stopcock con
nected to a 24/40 standard taper joint. 

2.L4 Temperature gauge-Dial-type ther
mometer, or equivalent, capable of measur
ing 2° F. intervals from 25• to 125° F. 

2.1.5 Vacuum line-Tubing capable of 
withstanding a vacuum of 3 Inches Hg abso
lute pressure, With "T" connection and T-bore 
stopcock, or equivalent. · 

2.l.6 Pressure gauge-U-tuJ:>e :tnanometer,-
36 inches, with 0.1-lnch diVl.sions, or 
equivalent. 

2.1.7 Pump-Capable of producing a vac-
uum of 3 ln(?!1es Hg absolute pressure. 

2.1.8 Squeeze bulb-One way. · 
2.2 Sample recovery. 
2.2.l Pipette or dropper. 
2.2.2 Glass storage containerS--Cushloned 

for shipping. 

FOAM ENCASEMENT 

BOILING FLASK • 
2-LITER. ROUNO·BOTIOM. SHORT Nl:CI. 
WITH i SLEEVE NO. 24140 

Figure 7-1. Sampling train, flask valve, .. nd flask. 

2.2.3 Glass wash bottle. 
2.3 ·Analysis. 
2.3.1 Steam bath. 
2.3.2 Beakers or casseroles--250 ml., one 

for each sample and standard (blank). 
2.3.3 Volumetric pipettes-1, 2, and 10 ml. 
2.3.4 Transfer pipette--10 ml. with 0.1 ml. 

divisions. 
2.3.5 Volumetric flask-100 ·ml., one for 

each sample, and 1,000 ml. for the standard 
(blank). 

2.3.6 . Spectrophotometer-To measure ab
sorbance at 420 nm. 

2.3.7 Graduated cyllnder-100 ml. with 
1.0 ml. divisions. 

2.3.8 Analytical balance-To measure to 
0.1 mg. 

3. Reagent8. 
3.1 sampling. 
3.1.l Absorbing solution-Add 2.8 ml. of 

concentrated H,so. to 1 . liter of distilled 
water. Mix well and add 6 ml. of 3 percent 

· hydrogen peroxide. Prepare a fresh solution 
weekly and do not expose to extreme heat or 
direct sunlight. 

3.2 Sample recovery. 
3.2.l Sodium hydroxide (lN)-Dissolve 

40 g. NaOH in dlstllled water and dilute to l 
liter. 

3.2.2 Red litmus paper. 

3.2.3 Water-Deionized, distilled. 
3.3 Analysis. · 
3.3.l FUming sulfuric acld-15 to 18% by 

weight free sulfur trioxide. 
3.3.2 Phenol-White solid reagent grade. 
3.3.3 ·sulfuric acid-Concentrated reagent 

grade. · 
3.3.4 Standard solution-Dissolve 0.5495 g. 

potassium nitrate (KNO.J in distllled water 
and dilute to 1 liter. For the working stand
ard solution, dilute 10 ml. of the resulting 
solution to 100 ml. With distilled water. One 
ml. of the working standard solution ls 
equivalent to 25 µ.g. nitrogen dioxide. 

3.3.5 Water-Deionized, distilled. 
3.3.6 Phenoldlsulfon1c· acid solut1on

Dlssolve 25 g. ot pure white phenol in 150 ml. 
concentrated sulfuric acid on 11 steam bath. 
Cool, add 75 ml. fuming sulfuric acid, and 
heat at 100° C. for 2 hours. Store in a dark, 
stoppered bottle. 

4. Procedure. 
4.1 Sampling. 
4.1.1 Pipette 25 ml. of. absorbing solution 

into 11 sample flask. Insert the fl.ask valve 
stopper into the fl.ask with the valve In the 
''purge" position. Assemble the sampling 
train as shown in Figure 7-1 and place the 
probe at the sampling point. Tum the flask 
valve and the pump valve to their "evacuate" 

positions. Evacuate the flask to at lea.st... a. 
inches Hg absolute pressure. Turn the. pump 
valve to its "vent" position and turn otr th9 
pump. Check the manometer for any fluctu
ation in the mercury level. I1 there is a visi
ble change over the span of one minute, 
check :or lea;.;s. Record the lnitial volume, 
temperature, and barometric pressure. Turn 
the llask valve to lts "purge" posltlon, and 
then do the same With the pump valve. 
Purge the probe and the vacuum tube using 
the squeeze bulb. I1 condensat1on occurs In 
the probe and flask valve area, heat the probe 
and purge unt!l the condensation disappears. 
Then turn the pum9 valve to its "ve~t"·pos1-
tion. Turn the flask valve to its "sampled 
position and allow sample to enter the fia.sk 
for about 15 seconds. After conectlng the 
sample, turn the flask valve to its "purge" 
position and disconnect the flask from the 
sampling train. Shake the flask foi--.i. 5 
:r.J.nutes. 

4.2 Sample recovery. 
4.2.1 Let the flask set for a mlnfmum·.of 

16 hours- and then shake the contents for··~ 
minutes. Connect the flask to a mercury 
filled U-tube manometer, open the valve 
from the flask to the manometer, and record 
the flask pressure and temperature along 
with the barometric pressure. Transfer the 
fl.ask contents to a container tor shipment 
or to a 250 ml. beaker for analysis. Rinse the 
f!ask with two portions o! distilled water 
(approximately 10 ml.) and add rinse water 
to the sample. Por a·biank use 25 ml. of ab· 
sorbing solution and the same volume of.dis· 
tUied water as used in rinsing the flask. Prior 
to Shipping or analysts, arld sodium hydrox
ide (lN) dropwise Into both the sample and 
the blank until alkaline to litmus paper 
(about 25 to 35 drops in each). 

4.3 Analysis. 
4.3.1 It the sample has been shipped in 

a container, transfer the contents to a 250 
ml. beaker .using a small amount of distilled 
water. Evaporate the solution to dryness on a 
steam bath and then cool. Add 2 ml. phenol· 
disulfonic acid solution to the dried residue 
and triturate thoroughly with a glass rod . 
.Make sure the solution contacts a.JI the res!· 
due. Add 1 ml. distilled water and four droos 
of concentrated sulfuric acid. Heat the so1i1-
tion on a steam bath tor 3 minutes with oc· 

. caslonal stirring. Cool, add 20 ml. distilled 
water, mix well by stirring, and add concen· 
trated ammonium hydroxide dropWlse With 
constant stirring until alkaline to litmus 
paper. Transfer the solution to a 100 ml. 
volumetric flask and wash the beaker three 
times With 4 to 5 ml. portions of distllled 
water. Dilute to the mark and mix thor· 
oughly. It the sample contains solids, trans· 
fer a portion of the solution to a clean, dry 
centrifuge tube, and centrifuge, or filter a 
portion of the solution. Measure the absorb
ance of each sample at 420 nm, using the 
blank solution as a zero. Dilute the sample 
and the blank with a suitable amount of 
distilled water 1f absorbance falls outside the 
range of calibration. 

5. Calibration. 
5.1 Flo.slc volwne. Assemble the flask and 

fl.ask valve o.nd fill with water to the stop~ 
cock. Measure the volume of water to ±10 
ml. Number and record .tha volume on the 
flask. 

5.2 Spectrophotometer. Add 0.0 to 16.0 ml. 
of standard solution to 11 series. of beakers. To 
each beaker add 25 ml. of absorbing so!ut1on 
and add sodium hydroxide (IN)· dropwloo 
until alkaline to litmus paper (about 25 to 
35 drops). Follow the analysis procedure of 
section 4.3 to collect enough data to draw a 
calibration curve of concentration In µg. NO• 
per sample versus absorbance. 

6. Calculati07!.8. 
6.1 Sample volume. 
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T.td(V,-V.) (P,_P;)=(l7.71 ~)cv,-2sm1.)(P,_P;) Equation7-l 
Potd Tr T, m. Hs T, T1 

w.nere: 
v,.=Sa.mple volume at standard condi-

tions (dry basis), mL 

T 
0

, 4 =Absolute temperature at standard 
· conditions, 530° R. 

P "d =Pressure at standard conditions, 
29.92 inches Hg. 

v,·=Volume o:r fiask a.nd valve, ml. 
\10 =Volume of absorbing solution, 25 ml. 

P ,==Final absolute pressure of flask, 
inches Hg.· 

P 1 =Initial a.bsolute pressure of flask, 
inches Hg. 

T,=Final absolute temperature o! fiask, 
"R. 

T 1 =Initial absolute temperature of flask, 
"R. 

6.2 . Sample concentration. Rend µg. NO, 
for each sample from the plot o! µ.g. NO• 
versus absor.bance. 

C= c~) Cu:Tt:' . = (6.2 X l0-5!b./s.c.f.) 
( 

I lb. ) 

v.. l.6X IO'"g. µg./ml. (,~.) 
. ml. 

where: 
· C=Concentratlon of NOx as N02 (dry 

·basis), lb./s.c.f. 
m=Mass of N02 m gas sample, µg. 

V .. =Sample volume a.t standard condi
tions (dry basis). ml. 

7. Be/erence;s. 
Standard Methods of Chemical Analysis. 

8th ed. New York, D. Va.n Nostrand Co., Inc., 
1962, vol. l, p. 329-330. 
. · Stands.rd Method of Test for Oxides of 
Nitrogen in Gaseous combustion Products 
·(Phenoldisulfonic Acid Procedure), In: 1968 
Book of ASTM: Standards, Part 23, Philadel· 
phla, Pa. 1968, ASTM Designation ~1608--00, 
p. 725-729. . 

Jacob, M. B., The Chemical Analysis of Air 
Pollut;mts, New York, N.Y .. Interscience Pub
lishers. Inc., 1960, vol. 10, p. 351-356: 

METHOD 8-DETER?JINATION OF SULFURIC ACID 
MIST AND StTLFtra DIOXIDE EMISSIONS FROM 
STATIONARY SOURCES 

1. Principle and applicability. 
l.l Principle. A gas sample ls extracted 

!rom a sampling pol:it In the stack and the 
e.cld mist Including sulfur trioxide I'S sepa
rated from sUlfur dioxide. Both fractions are 
mee.sured separat>ely by the barlum-thorin 
titration method. 

1.2 Appl1cabll1ty. This method ls applica
ole to d<.?termH1atlon of sulfuric acid mist 
(including s1;).fur trioxide) and sulfur diox
ide from stationary sources only when spe
cl!l.ed by the test procedures for dete~ing 

REVERSE·TYPE . n. . . 
· PITOT TUSE ~ 

DRY TEST METER 

equation 7-2 
compliance with the New Source Perform
ance Standards. 

2. Apparatus. 
2..1 Sampling. See Figute 8-1. :Many of 

the design specifications of this sampl!ng 
trnin are described in APTD-0581. 

2.l.l Nozzle-~Staillless steel (316) with 
sharp, tape~ed leading edge. 

2.1.2 Probe-Pyrex 1 glass with a heating 
system to prevent visible condensation dur-
ing sampling. · · 

2.1.3 Pi tot tube-Type S, or equivalent,· 
attached to probe to monitor stack gas 
velocity. 

2.1.4 Filter holder-P~'Tex 1 glass. 
2.1.5 Impingers-Four as sbmvn ln Figure 

8-1. The first and third are of the Greenburg
Smith design with standard tip. The second 
and fourth are of the Greenburg-Smith de
sign, modified by replacing the standard tip 
with a 'h·inch ID glass tube extending to 
one-half inch from the bottom of the im
pinger fiask. Similar collection systems, 
which have been approved by the Adminis
trator, may be used. 

2.1.6 Metering system-Vacuum gauge, 
leak-free pump, thermometers capable of 
measuring tei:nperature to within 5° F., dry 
gas meter with 2% accuracy, and related 
equipment, or equivalent, as required to 
mainta.in a.n isoklnetic sampling rate and 
to determine sample volume. 

2.1.7 Barometer-To measure atmosphnic 
pressure to ±0.1 Inch Hg. 

1 Trade name. 

CHECK 
VALVE 

Figure 8-1. Sulfuric acid mis\ $amp\ln9 train. 

2.2 Sample recovery. 
2.2.l Wash bottles-Two. 

24893 

2.2.2 Graduated cylinders-250 ml., 500 
ml. 

2.2.3 Glass sample storage containers. 
2.2.4 Graduated cylinder-250 ml. 
2.3 Analysis. 
2.3.1 Plpette-25 ml., 100 ml. 
2.3.2 Burette-50 ml. 
2.3.3 Erlenmeyer flask-250 ml. 
2..3.4 Graduated cyUnder-100 ml. 
2.3.5 Trip balance-300 g. capacity, to 

mes.sure to ±0.05 g. 
2.3.6 Dropping bottle-to add indicator 

solution. 
3. Reagents. 
3.1 Sampling. 
3.1.l Filters-Glass fiber, MSA type 1106 

BH, or equivalent, of a suitable size to fit 
in the filter holder. 

3.1.2 Silica gel-Indicating type, 6-16 
mesh, dried at 175° c. (350° F.) for 2 hou."S. 

3.1.3 Water-Deionized, distilled. 
3.1.4 Isopropanol, 80%-Mix 800 ml. of 

isopropanol with 200 ml. of deionized, dis-
tU1ed water. · 

3.1.5 Hydrogen peroxide, 3%-Dilute 100 
ml. of 30'/o hydrogen peroxide to 1 liter with 
deionized, dist1lled water. 

3.1.6 Crushed ice. 
3.2 Sample recovery. 
3.2.l Water-Deionized, dist1lled. 
3.2.2 Isopropanol, 80% . 
3.3 Analysis. . 
3.3.1 Water.:.....Deionized, distilled. 
3.3.2 Isopropanol. . 
3.3.3 Thorin lndicator-1-(o-arsonophen-

ylazo) -2-naphthol-3, 6-disulfonlc acid, di
sodlum salt (or equivalent). Dissolve 0.20 g. 
in 100 ml. distilled water. 

3.3.4 Barium perchlorate (O.OlN)-Dis
solve 1.95 g. of barium perchlorate [Ba 
(C0,) 0 ·3 H,OJ In 200 ml. distilled water and 
dilute to 1 I!ter with lsopropancl. Standardize 
with sulfuric acid. 

3.3.5 Sulfuric acid standard (O.OlN)
PurchB.SE: or standardize to ± 0.0002 N against 
0.01 N NaOH whic!1 has previously beeu 
standardized .against primary standard po
tassium acid phthalat.e. 

4. Procedu1·c. 
4.1 Sampling. 
4.1.1 A.fter seiecting the sampling site and 

the minimum number of sampling points, 
determine the. ste.ck pressure, temperature, 
moisture, and range of velocity head. 

4.1.2 Preparation. of collection train. 
Place 100 ml. of 80% lsopropanol tn the first 
impinger, 100 ml. of'3% hydrogen peroxide in 
both the second and third impingers, a.nd 
about 200 g. of silica gel In the fourth Im
pinger. Retain a portion of t.he reagents for 
use aa blank solutions. Assemble the train 
Without the probe as shown 1n Figure 8-1 
With the filter between the first a.nd second 
impingers. Leak check the sampling train 
a.t the sampling si~ by plugging the inlet to 
the first impiu[;er and pulllng a 15-inch Hg 
\'11.Cuum. A leakage rate not in excess ot 0.02 
c.f.m. a.t a. vacuum o! 15 tnches Hg is ac
ceptable. Atta.ch the probe and turn on the 
probe J::.ea.ting system. Adjust the probe 
heater setting durtng sa.mpllng to prevent 
any Visible condensation. Place crushed ice 
around. the impingers. Add more ioo during 
the run to keep the tempereture o! the gase$ 
le.."1.ving the last lmpinger at 70" F. or less. 

4.1.3 Train operatk>n. For ea.cl;l run, re
cord the dat.a required on the example sheH 
shown in Figure 8-2. Take :res.dings a.t each 
sampling point at least every 5 minutes and 
when significant changes 1n stact: conditious 
neoesslte.te additional adjustments In fio\'1 
rate. To begin sampling, position the nozzle 
a.t the :first traverse point with the tip point
ing directly into the gaa stream. Stnrt the 
pump a.nd lmmedts.1'ely adjust the flow to 
isok:inetic oonditions. Maintain . 16okinet1c 
sampling throughout the sampling period. 
.Nomogra.phS are available which a1d in the 
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rapid ndjustment or the &n.mpllng rate with- · tho probo rrom the at:i.ck and disconnect 1t 
out other computntions. APTD--0576 details from the trllln. Drain the lee ba.th and purge 
the procedure tor Ulllng these nom.ogro.phs. the remn.lnlng part of the tmin by dro.wlng 
At thr, conclusion of each run; turn off tho clean ambient air thrOugh the system for 16 
pum~ aud record the final readings. Remove minutes. 

Pl•"'------
lOCAJJON·------
OPERATOR _____ _ 

DAii ______ _ 

lll/NNO.__ ______ _ 

S>.\llU IOlNO . .._ ___ _ 

llmRROlNO,__ ___ _._ 

MmRaH·.-----

A11111N'!nt1P111ATllR!
IAROl!Omc Pll!Sllll!_ 

ASSUlllD MOISl\IRE. 'II__ 

HIAll'.AIClSffilNO-
PllOa! LINOl>I, .,, ___ _ 

Nozzll DIAMml!. .._ 

PaOst H£All'.ll S£111NCl__ 

CFACTOR SCHUIATIC Of STACI CROSS S(CTION 

PRlssURI 
Dl111R£NllAL 

ACROSS CW SAMPLl !Clll'!RA!\JR! 
OIUllCI AT DR'f GAS .. ti.UR IAllPl.INQ STATIC l!TACll V!lOCllY uma QA!SAMPL! W!PlfBOI 11.rPiNCtlt 

TU.I/PU POINT Tl ... PRCSSURE T61P£AA'M! HIAD l•Hlo 
~~ 

INlll OU1LET 
1Tmou11, ., 

lUV'iRAT\Jai. lUIPERA'M!, 
NUUatB l•J. min. ll'sl, In.Hg. IT51.•p .. ,,,, 10.H20 tfm LA.I• •p ., ., 

TOTAL 

AVERAClE 

Flg\Jl'll 8·2, Flefd d1t~, 

4.2 Sample recovery .. 
4.2.1 Transfer tho isopropnnol from the 

first implnger to a 250 ml. grad\lated cyl1ndcr. 
Rinse the probe, first implnger, nnd all con
necting glasswnre before tho filter wtth 80% 
isopropanol. Add the rinse solution to the 
cyllnder. Dilute to 250 ml. with 80% isopro
panol. Add the filter to the solution, mix, 
and transfer to a sultnble storage container. 
Transfer the solution from the second and 
third lmpingors to a 500 ·ml. graduated cyl
•nder. Rinse all glassware between. the filter 
and s1llca gel implnger with deionized, dls
tll!ed water and add this rinse water to the 
cylinder. D!lute to a volume of 600 ml. with 
deionized, distilled water. Transfer the solu
tion to a suitable storage container. 

4.3 Analysis. · 
ot..3.1 Sho.ke the container holding lso

propanol nnd the 1llter. U ithe filter brenks 
up, allow the fragments to settle tor o. few 
minutes before ren1ovlng n sampl&. Pipette 
a 100 ml. aliquot or sample into a 250 ml. 
Erlenrn11yer flask and add 2 to 4 drops or 
thorln. lndlcntor. Titrate the snmple with 

Avo. A"'' 
Avg. 

barium perchlorate to a pink end point. Make 
sure to record volumes. Repeat the titra
tion wlth a ~cond aliquot or sample. Shnke 
the container holding the contents of the 
second and third implngers. Pipette a 25 ml. 
aliquot of snmple into a 250 ml. Erlenmeyer 
finsk. Add 100 ml. o! lsopropanol and 2 to 4 
drops ot thorln indicator. T1trnte the snmple 
with barium perchlorate to n pink end point. 
Repent the titration with a second aliquot of 
sample. Titrate the blanks In the sr:une 
manner as the samples. 

5: Calibration. 
5.1 Use standard metl1ods and equipment 

which have been npproved by the Adminis
trator to calibrate the orifice meter, pitot 
tube, dry gas meter, and probe heater. 

5.2 Standardize the bnrlum perchlorate 
with 26 ml. of stnndard sulfuric acid con
taining 100 ml. of tsopropanol. 

6. Calculations. 
6.1 Dry gns volume. Correct the sample 

volume measured by the dry gns moter to 
standard conditions (70° l"., 29.92 inches !Ig) 
by usln~ Equation 8-L 

where: 
Vm,,4 = Volume o! gns sample ·through the 

dry gas meter (standard condi
tions) , cu. tt. 

V., =Volume of gas sample through the 
dry gas meter (meter condi
tions) , cu. tt. 

·T,.d= Absolute tempernture at stnndnrd 
oon<lltlons, 530° R. 

CH
2
so,= Concentration· ot sulfurlo acid 

at standard conditions, dry 
basis, lb .. /cu. tt. 

1.08X 10""'= Conversion factor lncludlng the 
number or grams per gram 
equivalent of sulfuric acid 
(49 g./g.-eq.), 453.6 g./lb., and 
1,000 ml./I., lb.-1./g.-ml. 

V 1 = Volumo of barium perchlorate 
tltrnnt used for the snmple, 
ml. 

V ,., =Volume ot barium perchlorate 
tltrant used tor the blank, ml. 

equation 8-1 

T.,-Average dry gas me~r temperature, 
"R. 

Pb.,-Barometrlo pl'essure at <the orltlce 
mete1·, inches Hg. 

l\H- Pressure drop across the orlftce 
· metcl', Inches H,O. 

lS.6-Speclfio gravity ot mercury. 
P, 14 -Absolute pressure at standard con

ditions, 29.ll2 lnahes Hg. 
6.2 Sulfurlo acid concentration. 

equation 8-2 

N= Normality of barium perchlorate 
tltrant, g.-eq./l. 

V ,. 1• = Totnl solution volume of sul· 
turlo acid (first impinger and 
filter), µii. · 

V. =Volume ·of sample aliquot ti· 
· tro.ted, ml. 

v •• ,,.= Volume ot gns sample through 
the dry go.a meter (standard 
conditions), cu. ft., see Equa
tion S-1. 

6.3 Sulfur dloxltte concentration; 

. ( - -alb.-!.) (V,-V,b)(~)(Yv:). 
C80 ,= 7.0aXlO --1 y · 

- g.-m · "'"d equation 8-3 

where: 
Cso,= Concentration ot sulfur dioxide 

·at standard conditions, dry 
·basis, lb,/cu. ft. , 

7.05 X 10-5= Convllrslon factor including tho 
number of grams per gram 

· equivalent of sulfur dioxide 
(32 g,/g.-eq.) 453.tl g,/lb., and· 
1,000 ml./!., lb.-1,/g.-ml. 

V 1 =Volume ot bnrlum perchlorate 
tltrant used for the sample, 
ml. 

V1b=Volumo of barium perchlornte 
t1t1·ant used for the blank, ml. 

N ~Normality ot barium perchlornte 
0tltrant, g.-eq./l. 

v,.1o-Total solution volume ot sulfur 
dioxide (second and third Im· 
ipingers) , ml. 

v -Volume ot sample aliquot ti
trated, ml. 

Vm,.d=Volumo or gas sample through 
the dry gas meter (standard 
conditions), cu. ft., see Equa
tion 8-1 •. 

7. References. 
Atmospheric Emissions from Sulfurlo Acid 

Manufnctllrtng Processes, U.S. DHEW, PHB, 
Division of.Air Pollution, Publlo Holl.1th serv
ice Publlcntlon No. 999-AP-13, Cincinnati, 
Ohio, 19G5. 

Corbett, D. F., The Detennlnatlon of S01 
11nd 803 In Flue Gnses, Journal ot the Instl· 
tute ot Fuel, 24:237-243, 1961. 

Martin, Robert M., Con.struotlon Dotalls of 
l:soklnetic Sourc() Sampllng Equipment, En
vlro1unental r•rotection Agency, Air Pollution 
Control Office Pul.Jlh:ntlon No. APTD--0581. 

Patton, W. F., nnd J. A. Drink, J1·., New 
l~qulpment and Toehnlquoo tor Sampllng 
Chemical Proccr,s Onsus, J. A1r Pollution Con
trol Assoc. U, 162 ( 1003 l. · 
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Rom, Jerome J., Maintenance, Callbratlon, 
a.nd Operation of Isoklnetic Source Sam
pllng Equipment, Environmental Protection 
Agency, .·Air Pollution Control Ofilce Publl· 
ca.tton No. API'D-051'6. 

Shell Development Co. Analytical Depart
ment, Determination of Sul!ur Dioxide and 
Sulfur TrloXide in Stack Gases, Emeryville 
Method Series, 4516/59a. 

METHOD II-VISUAL Drl'ERllUNATION OF THE 
OPAcrrY OF EMISSIONS FllOM STATIONARY 
SOURCES 

1. Principle and applicability. 
1.1 Principle. The relative opacity of an 

emission from a stationary source ls de
termined visually by a qualified observer. 

1.2 Applicability. This method ls appll
cable for the determination of the relative 
opacity of visible emissions from stationary 
sources _only when specified by test proce
dures for determining compliance with the 
New Source Performance· Standards. 

2. Procedure. 
2.1 The qualified observer stands at ap

proXimately two stack heights, but not more 
than a quarter of a mile from the base of 
the stack with the sun to his back. From a 
vantage point perpendicular to the plume, 
the observer studies the point of greatest 
opacity In the plume. The data required in 

Figure 9-1 ts recorded every 15 to 30 seconds 
to the nearest 5% opacity. A minimum of 25 
readings ts taken. 

3. Qualifications. 
3.1 To certify as an observer, a ca.ndldate 

must complete a smokereading course con
ducted by EPA, or equivalent; in order to 
certify tile candidate must· assign opacity 
readings in 5% increments to 25 different 
black plumes and 25 different white plumes, 
with an error not to exceed 15 percent on 
any one reacllng and a.n average error not to 
exceed 7.5 nercent in each category. The 
smoke generator used to qualify the ob
servers must be equipped with a calibrated 
smoke indicator or light transmission meter 
located tn the source stack if the smoke 
generator ts to determine the actual opacity 
of the emissions. All qualified observers must 
pass this test every 6 months in order to 
remain certified. · 

4. Calculations. 
4.1 Determine the average opacity. 
5. References. 
Air Pollution Control District Rules and 

Regulations, Los Angeles County Air Pollu
tion Control .District, Chapter 2, Schedule 6, 
Regulation 4, Prohibition, Rule 50, 17 p. 

Kudluk, Rudolf, Rlngelmann Smoke Chart,. 
U.S. Department·of Interior, Bureau of Mines, 
Information Circular No. 8333, b4ay 1967. · 
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STANDARDS OF PERFORMANCE FOR 
. ·NEW STATIONARY SOURCES 

Supplemental Statement in Connection 
With Final Promulgation 

L EPA published StandardS of Per
formance for New Stationary Sources in 
final· form, prefaced by a "concise gen
eral statement of their basis and pur-

NOTICES 5767 

pOse" a.S reQllired bi section 4.<c> of the with suggestions that t.he particulate 
Admlnistrative Procedure· Act, 5 U.S.C. standards be based either on the "front 
553<c>, on December 23, 1971. 36 F .R. half" <probe and filter> of the EPA sam-
24876. Petitions for review of certain of · pllng train or on the Ainerlcan Society 
these standards were filed on January 21 of Mechanical Engineers test procedure. 
and 24 by the Essex Chemical Corp. et Both of these methods measure only 
al., the Portland Cement Association. those materials that are solids or liquids 
and the ApP8lachlan Power Co. et al. at 250" F. and greater temperatures. 
<U.S. Court of Appeals for the District It is the opinion of EPA engineers that 
of Columbia, Nos. 72-1072, 72-1073, and particulate standards based either on the 
72-1079>. · front half or.the full EPA sampling train 

On February 18, 1972, almost 2 months wlll require the same degree of control 
after EPA published the New Stationary if appropriate limits are applied. Analy
Source Standards, the U.S. Court of Ap- ses by EPA show that the material col
peals for the District of Columbia Cir- lected in the impingers of the sampling 
cuit handed down its decision in train 18 usually although not in every 
"Kennecott Copper Corp. v. Environ- case a· consistent fraction of the total 
mental Protection Agency" <C.A.D.C. No. particulate loading. Nevertheless, there 
71-1410)' which concerned a national is some auestion that all of the material 
secondary ambient· air quality standard collected - in the impingers would truly 
promulgated by EPA pursuant to sec- form particulates in the atmosphere un
tion 109(b) of the Clean Air Amend- der normaI dispersion conditions. For 
ments of 1970, 42 U.S.C. 1857C-4<b). The instance, gaseous sulfur dioxide may be 
court there held that although the "con- oxidized to a particulate form-sulfur 
cise general statement" prefacing the trioxide and sulfuric acid-in the sam
standard involved satisfied the require- pllng train. Much of the material found 
ments of section 4Cc> of the Administra- "in the impingers is sulfuric acid and 
tive Procedure Act, it would nonetheless sulfates. There has been only limited 
remand the ca.use to the Administrator sampling with the full EPA train such 
for a more specific explanation of how that the occasional anomalies cannot be 
he had arrived e.t the standard. explained fully at this time. In any case, 

In light of the dooision in "Kennecott the front half of the EPA train is con
Copper," and in the interest of a. speedy sidered a more acceptable means of 
judicial determination of the validity of measuring filterable particulates than 

·the Standards of Performance for New the ASME m.?thod in that a more effi
Stationa.ry Sources, we have prepared cient filter is required and the filter has 
this statement of the basis of the Ad- far less mass than the principal ASME 
ministrator's decision to promulgate the filter in relation to the sample collected. 
standards to supplement that appearing "mte latter position was reinforced by a 
as the preface to the final standards as recommendation· of the Air Pollution 
published in December 197~. Although control Association. · 
if the point were raised it might ultl- Accordingly, we determined that, for 
mately be determined that this state- the three affected source categories, 
ment was not necessary to satisfy the steam .. generators, incinerators, and 
doctrine expressed by the "Kennecott cement plants, particulate standards 
Copper" opinion, EPA considers it fun- should be based on the front half of the· 
damental to the national policy embodied EPA sampling train with mass emission 

· in the Clean Air Amendments of 1970 llmlts adjusted as follows: 
to expedite all steps of promulgation and 

. enforcement of standards and imple
mentation plans to bring about clean 
air. The speedy eradication of any un
certainty as to the validity of the stand
ards for new stationary sources ls an 
important part of this proeess. Accord~ 
ingly, considering the particulai: · se
quence of events and ·pressures of time 
involved here. we think it most appro
priate to include this supplementary 
statement ir. the -record now, thereby 
ensuring the rapid conclusion of Judicial 
review of the validity of the standards. 

II. 1. The Particulate Test Method. 
Particulate emission limits were pro
posed for steam generators, incinerators, 

Steam Generators-
~els per million heat Input _______ 

·1nc1nera~s J:; standar en hie 
t at 12 percent 

co, _______ ----------" 
Cement Kilns-

pounds per ton feed_ -
cement Coolers-

paunds per ton feed--

Originally 
proposed 

particulate 
standards, 
full EPA 

train 

0.20 

0.10 

0.80 

0.10 

Recommended 
particula f.e 
standards 

revised 
sample 
method 

(front ball 
only) 

0.10 

0. (l8 

0.30 

0.10 

and cement plants, based on measure- Th~· adjusted standS.rds are based on 
ments made with the full EPA sampling EPA sampling results and are designed 
train, which includes a dry filter as well to provide the same degree of control as 
as impingers, which contain water and · the originally proposed standards. In the 
act as. condensers and scrubbers. In the. case of steam generators, the installa
impingers the gases are cooled to about tions which were found to be best con-
70: F. before metering. trolled showed reasonably large concen-

There were objections to the use of trations <about 50 percent> of materials 
impingers in the EPA sampling train, in the impingers. The five incinerator 
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tests which showed compliance with the 
originally proposed standard all indi
cated impinger catches of 20 to 30 per
cent. All five of these test.a indicate 
compliance with the original and the 
revised standard. 

In the case of cement plants, holding 
to the same allowable emission .rate 
while changing the sampling method 
results in a slight relaxation of the 
standard. This permits an electrostatic 
precipitator as well as a fabric filter to 
meet the emission standard. 

2. The Sulfur Dioxide Standard for 
Steam Generators of 1.2 Pounds Per 
Million B.T.U. Heat Input. The .Admin
istrator took into account the following 
facts in determining that there has been · 
adequate demonstration of the achieva
bility of the stand.ard. 

There are at present three so. re
moval systems in operation at U.S. power 
stations; Moreover, a total of 13 electric 
power companies have contracted for the 
construction of seventeen additional 
units, most of which will become opera
tional in the next 2 years. Most of these 
employ lime or limestone scrubbing, but 
magnesium oxide and sodium hydroxide 
scrubbing and catalytic oxidation .. also 
will be used. In addition, seven units will 
be equipped with water scrubbers for· fly 
ash collection in the anticipation that 
they may be converted to so. removal in 
the future. Eight different firms are de
signing the installations. One of the in
stallations, a sodium hydroxide scrubber, 
is guaranteed by the designer to achieve 
90 percent or better SO, removal. Four 
others are guaranteed at 80 percent or 
better. Table I summarizes information 
about these installations. Generally, the 
standard of 1.2 pounds of sulfur dioxide 
per million B.t.u. input can be met by 
the removal of 70-75 percent of the 
sulfur dioxide formed in the burning of 
coal of average sulfur content (i.e., 2.8-3 
percent>. 

A 125-megawat.t unit now operated by 
the Kansas Power and Light Co. at Law
rence, Kans., was put into operation in 
December 1968. Several problems were 
expehenced originally and appreciable 
revisions have been made to· improve the 
system. The most successful operation of 
the scrubber has occurred during 1971. 

In some respects the plant is atypical 
in that it is not required to burn coal 
continually. Natural gas is available 
much of the time, and the station also 
has a supply of fuel oil that can be 
burned in emergencies when natural gas 
is not available. Kansas Power and Light 
has used this flexibility to advantage in 
the operation of the scrubber. It fre
quently switches the unit from coal to 
natural gas, bypassing the scrubber, so 
that they can inspect the internals for 
po$sible malfunction. The generating 
unit was seldom operated longer than 4 
weeks on coal firing without making such · 
inspections. In most instances, little or 
no maintenance was required during the 
outage, and the company then merely 
inspected the scrubber. 

NOTICES 

T.A.BLlll I-SULJ'UR DIOXID& REMOVAL SYSTEKS AT U.S. STlll.ut·ELSCTlllC PLANTS 

Unit New or Anticipated 
eilicleney of 

S02 remov31. · 
Power station size Designer so, system retro- &heduled startup 

flt 

Limestone Scrubbing: 
MW 

1. Union Electric Co., Merameo 
No.2. 

140 Combustion Engineer. R September 1968 •••• Opernted at 733 
efficiency dnrilll( 
EPA test. 

2. Kansas Power & Light, 
Lawrence Station No. 4. 

3. Kansas Power & Light, 
Lawrence Station No. S. 

125 Combustion Engineer. R 

430 Combustion Engineer. N 

December 1968.-" Do. 

December 1971 •••• Will start at 663 
and be up. 
graded to 8a3 

Late 1972. ••••••••• Guaranteed 703; 4. Kansas City Power & Light, 
Hawthorne Station No. 3. 

5. Kansas City Power & Light, 
Hawthorne, Station No. 4. 

6. Kansas City Power & Light, 
Laeygne Station. 

100 CombustionEngineer. R 

100 Combustion Engineer. R Latel972... •••••• Do. 

800 Babcock& WilcoL •••• N Late 1972.~ ••••••.• 803 as targe&. 

Late 1972 •• , •••••••. 903 a,s target... 

Late 1972---···- Do; 

7. Detroit Ediso.n Co., St. Clair 
Station No. 3 •. 

8. Detroit Edison Co., River 
Rou1ie Station No. 1. 

180 Peabody····---------- R 

265 Peabody •••••••••••••• R 

February 1972 ____ Guaranteed 80o/ .. 9. Commonwealth Edil!on Co., 
Will County Station No. 1. 

10. Northern States Power Co., 
Sherbnme County Station, 
Minn.,No. l. 

700 Combustion Engineer. N 1976 •• ---·"·-···· 

11. Arizona Pnbllo Service, 
Cholla Station Co. 

115 Research Cottrell •• ~ R December \973 __ _ 

12. Tennessee Valley Authority, 
Widow's Creek Station 
No.8. 

550 Undecided •••••••••••• R 197~TL •••••••••. 

13. Duquesl\ll Light Co., Philips 100 
Station. Chemico. ···-·"······· R March 1973 •• ~----" Do. 

Mid-late 1972 •• "-- · Do. 14. Louisville Gas & Electric 
Co., Paddy's Run Station. 

70 Combustion E cg1. R 
·neer. 

15. City of Key West, Stock 
Island.• 

37 Zurn. •••••••.••••••••• N Early 11172~---·-··· Guaranteed 86"~ 
removal. 

16. Union Electric Co., Maramec 120 
No.1. 

Combustion Ecglueer. R Spring 1973 •••••••• 803 as target. 

Sodium Hydro:ride Scrubbing In
stallations: 

1. Nevada :Power Co., Reed 250 
· Gardner Station. 

Combustion Equip.. 
ment Associates. 

R 1973 ••••••••••••••• Guaranteed 003 
so, while hom
ing 13 s coal. 

Magnesium Oxide Scrubbing Instal
· 1atlons: 

1. Boston Edison Co., Mystic 150 Chemlco. •••••• .. •• R 
S tatlon No. 6.• 

February 1972 ••••• 903 target. 

Early 1974 ••••••••• 903. 2. Potomac Electric Power, 195 " •••• do ••••••••••••••••• R 
Dickerson No. 3. 

Catalytic Oxidation: 
. 1. Illinoi> Power, Wood River•. 100 Monsanto ••••••••••••• R June 1972..... •• • •• Guaranteed S.~% 

SO: removal. 

1 Oil-fired pl:lnts (ronmlnder are coal-fired). 
•Partial EPA funding. 

All water from the pond is recycled 
back to the scrubber. Blowdown from 
cooling towers constitutes makeup water. 
·The slLdge oxidize.> to sulfate in the 
pond. E~rentually, sulfate may be re-. 
moved from the system and taken With 
the ash to landfills. 

The limestone system for the new 430-
megawatt steam-electric unit at the 
Lawrence station is ess.entially the same 
as the smaller unit. It has been operated 
only on a limited basis to date. The com
pany .Plans to operate at 65 percent S02 
removal, then upgrade to 80 percent Qr 
more based on experience with the 125-
megawatt unit. With the new system 
sulfate crystallization will be accom
plished in tanks. The company plans to 
run clarified liquor from· the crystallizers 
directly back to the scrubbers. A solids 
content of 6-10 percent will be main
tained in the· recycle liquor to ·prevent 
scaling in exposed surfaces. 

Combustion engineering pilot studies. 
Pilot studies conducted by the Combus
tion Engineering Co. on a 1 mw. equiv
alent stream showed 95 percent so2 .re
moval with continuous crystallization 
and 100 percent water recycle from crys
talllzers. The studies form the basis upon 

which CE is guaranteeing that its new 
installations will remove at least 70 per
cent of so .. 

Battersea scrubber. The principle of 
alkaline scrubbing has been demon
strated at the Battersea. Power Station 
in England, where a scrubber has been 
in use since 1932. A multiple stage proc
ess is employed. Alkaline river water is 
used in the first stage and lime-neutral
ized liquor 1n subsequent stages. The . 
steam generator is of 3,50-0 million B;t.u. 
rating. Reports indicate that the em
ciency of this system exceeds 90 percent 
when the boiler is fired with 0.8 to 1 
percent sulfur coal. Similar systems are 
in operation on two 150-mw. oil-fired 
boilers at the BankSlde Power Station 1n 
England. 

Swansea scn.ibber. Lime scrubbing 
processes were installed on coal-fired 
units at the Swansea. Power Station and 
the Fulham Power Station in England 
prior to world Warn. The system at the 
Fulham Station reportedly operated suc
ce.."'8fully until shut down for security rea
sons early during World War n. It was 
not reactivated after the war. The 
Swansea. installation was. operated for 
about 2 yea.rs on a. coal-fired p0wer boiler 
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and ts not now in service. 'D'nllke the 3. Cost of compliance tDith steam gen
Battc:rsea and Bankside operations, these· erator standards. The economic impact 
units ut1lized a continuous liquid recycle. of the new source performance standards 
The systems were reported to operate at and requisite pOllution control expendi
so. emciencles of 90 percent or greater. tures have been developed for a typical 

Bah.co lime scrubbing. The two-stage new coal-fired unit of 600-megawatt 
system has been demonstrated at about <MW> ca.pacity. The investment cost for 
98 percent SO. remoVa.l over a 6-month such a plant would be $120 million plus 
period on a 7-mw. oU-fi.red steam g~era- $18 million for sulfur dioxide and pa.rtic
tor in Sweden. The process is-now· being ulate control and $1 million for nitrogen 
offered under· license m the United oxide control. The $19 million total can 
States by Research Cottrell. None of the be compared to $3.6 million which would 
Bahco systems· have yet been installed on ha.Ve been expended foo: particulate con
coal-fired boilers. Nevertheless, the two- trol if sulfur dioxide and nitrogen oxide 
stage scheme appears to offer deflnlte ad- abatement were not required. 
vantages over single-stage processes in ·- · On an annualized basis the pollution 
achieving high removal efficiencies. c0iltrol costs would be 0.13 cents per kw.-

Wellman power g~ sulfite scrubbing. hr. for sulfur dioxide and particulate 
The sulfite-bisulfite system has been in- control plus 0.01 cents per kw.-hr. for 
stalled on two o!l-fL"ed boilers in Japi>...n. ·mtrogen o"ldde eontrol. Particulate con-

. The combined ca.pacity is about 650 mil- trol alone would cost 0.01 cents i>er kw.
lion B.t.u. per hour. Since it was put into hr. An average revenue of 1.56 cents per 
operation in June 1971, removal ef- kw.-hr. is assumed. Based on these fig
.flciencles of 95 ·percent hii.ve been re- ures, the cost of pollution control w1l1 
·ported with exit levels of a.bout 0.2 pounds be about 9 percent of the delivered cost 
SO. per million B.t.u. The system has not of electricity 1f all plants operated by the 
been operated on a coal-fired b;oiler. utility in question had to incur a com~ 
However, since precipitators have been parable cost. Using a figure of $130 per 
.shown to remove particulates down to the year as the average residential electric 
same level as oil-fired units, application bill, the increased cost ot electricity. to a 
of the sulfite system to coal-fired boilers residential customer would be about $1 
should be fea,.,i.ble. . per month if the total cost of coutrol is 

A principa.l difficulty in operating lime passed on to the customer. 
based scrubbing systems · ha.s been the An indication of the impact of in
tendency to form scale on scrubber sur- creased electricity cost on industrial con
faces. Union Electric, TV A, a.nd to a les- sumers may be obtained by examining 
aer extent Kansas Power and Light have the relationship of electricity cost to pro
reported scaling problems. The expert- duction costs. Ari upper limit may be a.p
ence of Kansas Power and Light and proximated by considering the alumi
European and Japanese installations num industry, a large consumer of elec
show that scaling can be held to a toler- trlcal energy. If the aluminum industry 
able level. Present designs probably Will were to incur an increase of nine percent 
be revised to optimize cost versus scaling. in electricity cqst, production costs would 
The use of two or more stages would a..1>- increase by a.bout l.4 percent. Although 
:pear desirable for high sulfur coals. · aluminum smelters usually consume hy-

. In all probability, there will be some droelectric power and would not realize 
·sea.le formation in all closed circuit lime J>ollution control i::osts increases, none
acrubbing systems for so. abatement. At theless, the figures show that even for 
the Bahco installation as at the· Ka.nsas a. large consumer the impact of increased 
Power and Light installation in the electricity cost is fairly small. In general, 
United States, this is minimized by keep- the estimated electricity cost increase 
Ing the solution pH-in the acid region. will have only a minor impact on pro
In addition to this, a Mitsubishi Heavy duction costs .. 
Industries pilot plant in Japan has em- Each year the power industry puts into 
ployed seed crystals and a delay tank and operation about 49 new steam-electric 
was repol"tedly able to operate for 500 · units. On the average, 29 are fired with 
hours without any sign of sca.l1ng <1.e., coal, seven with oil, and 13 with. natural 
the scaling took pJ.ace on the seed gas. Most of the oil-fired units and a 
crystals>. few of the coal-fired units may bum low 

In addition to opera.ting at an acid pH, ·sulfur fuel. The number requiring ·fiue 
the Bahco system employs a wide open g&S desulfurization is estimated to be be
acrubber that ca.n tolerate ap:i)recia.ble tween 20 and 3Q per year. Most of these, 
ecale deposits. It was reported that the 15 to 20, Will be located east of the Mis
installation of additional spray heads to slsslppi River. 
more thoroughly wash the wetted irur- The foregoing cost· projections are 
faces at the Bischa1f installation in based on estimated costs of $30 per in
West Germany helped to prevent scale stalled kilowatt for sulfur dioxide scrub
.formations. bing systems which w1l1 also be capable 

All three installations cited above have of controlling coal particulate to the level 
reported successful periods of operation of the standard. Some power distributors 
while employing the above-mentioned have questioned the figure and suggest 
.tecblliques. The most successful of these that the actual cost may be close to $70 
is the Bahco tm.it which has had no per kw. Nevertheless, a review of appli
sertous operational difficulties since cable cost estimates for calcium base so. 
November 1969. These examples show scrubbing system shows support for the 
that lime systems ca.n be operated with- EPA estimate. 
out lm.SCheduled shut.down due to scale The four estimates listed in table II 
.l>roblems, for new plants range from $18.7 to $25.67. 
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per kw. Three of the plan~ are large-
68G to 1,000 mw. All five esti...'llates for 
retrofitting existing plants show greater 
cost, ranging from $28.6 to $61.8 per kw. 
The retrofit estimates tend to cover 
smaller steam generators, only one of the 
five belDg greater than 180. mw. In addi
tion, the retrofit costs tend to refiect 
unusual circumstances which wolild not 
be expected at new plants. All are closed 
circuit limestone or calcium hydroxide 
systems except for the small wilt at Key 
West, Fla. In the closed circuit system, 
all waters are recycled to a.void problems . 
of liquid and 6olld waste disposal. 

TABLE II 

OOST E&TDIATl!:ll ll'OB EQVIPPING OOAL llmED STEAM• 
· ELECTlllC PLANTS WlTH CALCIUH BA.SE llCRl.'BBL'(G 

SYSTEMS (1971 EBTWATEB) 

Source Of estimate Site 

Zurn Industries (Key West S7 l\fW 
Installation). (New). 

Northern Siates Power Co.-~MW 
. (New). 
Babcock & Wilcox (Hypo- 800 MW 

tbetlcal plant In mid· (New). 
west). 

Tennessee Valley 1000 MW 
Authority. (New). 

DD---·------··---·---·- 660 MW (·Retro-
fit). 

Louisville Gas & Electric 70 MW 
Co. (Retro-

fit). 
Duquemie Light Co •• -·--·- 100 MW 

(Retro
fit). 

Commonwealth Edison 176 MW 
Co. (Retro-

fit). 
Detroit Edison Co·-··---·- 4-180 MW 

(Retto
flt). 

Capital cost 

$20.4/kw• 

$18.7/kw• 

$26.67/kw. 

. $19.20/kw. 

$54.ll to 
·$61.8/kw. 

$28.6/kw. 

$35/kW• 

$49/kw• 

$49.6/kw. 

Projected . capital costs for nitrogen 
control will range from nil to $3.50 per 
kw. The greatest cost will be incurred 
from those units which will use combina
tions of fi.ue gas recirculllltion and off
stoichiometric combustion to achieve the 
standard. Many of these w1l1 be gas-fired 
boilers which will not have to expend any 
capital for sulfur dioxide or particulate 
control. The least cost w1l1 be for corner
:fired coal burning boilers which should 
be able. to meet the standards without · 
any modification. Corner-fired units a.re 
sold by only one of the four major U.S. 
power boiler manufacturers. The other 
three firms have experience with nitrogen 
oxide reduction schemes for gas and oil 
burning but it is uncertain what methods 
they w1l1 employ with coal burning. Con
sequently, precise costs are uncertain, 
but it is expected that the nitrogen oxide 
standard will stimulate interest in com
bustion techniques which can achieve the 
required emission levels at little or no'· 
increase in cost. · 

4. The_ · nitrogen oxide standard for 
coal-fired steam generators. The stand-· 
ards set a.n emission limit of 0.7 poWld 
of nitrogen oxide per million B.t.u. coal
:fired · steam. generators. This is roughly 
equivalent to a. stack gas concentration 
Of 550 parts per million for a. bitmninous
fired operation. Several electric utilities 
and three of the four major boiler manu
facturers commented that the technology 
was not fully demonstrated to achieve 
the stand.a.rd. 
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The coal standard is based principally filter technology has not been applied to cussion with foreign dual absorption 
on nitrogen oxide levels achieved with coal-fired steam generators or incinera- plant designers and operators indicates 
corner-fired boilers which are manufac- tors>. normal operation at 99.8 percent conver
tured by only one company-Combus- In sum, considering the revision of the sion or higher for 99 percent of the 
tion Engineering. This firm has con- particulate test method, there are suffi- time over a period of years. This conver
firmed in writing that it· will guarantee cient data to indicate that cement plants sion efficiency is equivalent to approxi
to meet the nitrogen oxide standard. In- equipped with fabric filters and precipi- mately 2.5 pounds per ton of acid 
vestigations by an EPA contractor tators can meet the standard. produced. 
showed that other types of boilers could 6. Cost of achieving particulate stand- Complaints from the industry that it 
meet the standard under modified burn- ard for kilns at portland cement plants. cannot meet the acid mist standard a.p
ing conditions. In fact, two of the three A limit of 0.3 pounds per ton of feed to pear to be based on experience with other 
remaining companies have informed the kiln was proposed. The limit applies test methods than EPA's. Such other 
EPA they will guarantee that their new to all new wet or dry process cement methods measure more sulfur trioxide 
installations will meet the EPA standard kilns. and acid vapor, in addition to acid mist. 
of 0.7 pound/million B:t.u. on new Three cement producers commented than does the EPA method. Tests of sev-
installations. that a well-controlled plant would cost eral plants with the EPA test methcd 

. 5. Particulate standards for kilns in much more than indicated by EPA. A have shown acid mist emissions well be
portland cement plants. Particulate emis- meeting between American Mining Con- low the emission limits as set in the. 
sion limits of 0.3 pound per ton of feed gress and EPA revealed that that asso- standards. · · · 
to the kiLTJ. were proposed for cement ciation felt the cost of an uncontrolled 8. Cost of achieving sulfur dioxide 
kilns. This is roughly equivalent to a cement plant as reported by EPA was standard at sulfuric acid plants .. A limit 
stack gas concentration of 0.03 grains per low by a factor of 1.5 to 2. However, the of 4. poun~ of sulfur dioxide per ton of 
standard cubic foot. association agreed that EPA had accu- acid produced is set by the regulation. 

·Tl1e Portland ·cement Association, rately estimated the cost of the pollu- The limit applies to all types of new con
American Mining Congress, a local con- tion control equipment itself. Accord- tact acid· plants except those operated 
trol agency· and the major cement pro- ingly, no change in the standard was for control purposes, as at smelters. 
ducers commented thrit the kiln standard . warranted on account of cost. Indeed, if The sulfuric acid industry has com
was either too strict or it is not based on the industry is correct in asserting that mented that Cl) the cost of achieving the 
adequately demonstrated technology, i.e. the cost of an uncontrolled plant is -Proposed sulfur dioxide stand,ard is about 
fabric filters can not be used for all types higher than that estimated by EPA, that three times the EPA estimate, and C2r 
of cement plants. On· the other hand, a means that the cost of pollution control promulgation of a standard 60 percent 
comment was received from an equip- expressed as a percentage of total cost less restrictive than proposed by EPA 
ment manufacturer statipg that equip- is less than the 12 percent figure cited would reduce the control cost 47 percent. 
ment other than fabric filters also can in the background document, APTD- In developing the -parallel cost esti- . 
be used to meet the standard and citing 0711, which was distrUmted by EPA at the ·mates, both the industry and EPA as
supportive data for electrostatic precip- time the standards were proposed. sume the dual absorption precess will 
1tators. In addition, the AMC, a local 7. Sulfur dioxide and acid mist stand- be used to control sulfur burning plants· 
agency and cement producers commented ards for sulfuric acid plants. Sulfur di- and many spent acid plants. The more · 
that the particulate standards for oxide emission limits of 4 pounds per costly Wellman-Power Gas sulfite scrub
cement kilns are stricter than those . ton of acid produced and acid mist emis- bing system will be used with plants 
pro~ulgated for. power plants and sion limits of 0:15 pounds per ton of which process the most contaminated 
municipal incinerators. Further they ob- acid produced were proposed for sulfuric spent acid feedstocks where capital in
jected to the test method to be used to acid plants. vestment historically is 80 · pe1-cent 
.determine compliance. Seve1·a1 sulfuric acid manufacturers greater than sulfur burning plants. The 

The proposed standard was based prin- and the Manufacturing Chemists Asso- Wellman-Power Gas process would also 
cipally on particulate levels achieved at ciation commented that the proposed be used for retrofitting existing plants 
a kiln controlled by a fabric filter. Sev- so, standard is unattainable in day-to- where appropriate. Both the dual absorp
eral other kilns controlled by fabric day operation at one of the plants tested tion and Wellman-Power Gas processes 
filters had no visible emissions but could or that it is unduly restrictive. They as- have been demonstrated on ~ommercial 
not be tested du<:! to the physical layout serted ';hat to mert th~ standard, the installations. Seventy-six dual absorp
of the equipment. After proposal, but plant would have to be "designed to 2 tion plants have been constructed or 
prior to promulgation a second kiln con- pounds per ton" to allow for the inevita- designed since the first in 1964. bnly 
trolled by a fabric filter was tested and ble gradual loss of conversion efficiency three, however, are located in this coun
found to have particulate emissions in during a period of operation, and that try. One sulfl.te scrubbing process is now 
excess of the proposed standard. How- units capable of such perform!l.nce have "-1 operation in the United States and 
ever, based on the revised particulate not been demonstrated in this country. four more will be put into service in 1972. 
test method, the second installation Essentially, the same parties commented All are retrofit installatiot!S. Two other 
showed particulate emissions to be less that there is published data showing that such scrubbers are being operated in 
than 0.3 pound per ton of kiln feed. due to the vapor pressure of sulfuric acid, Japan. These seven installations consist 

The promulgated standard is roughly the acid mist standard is not attainable. of three acid plants, two· claus suliur 
equivalent to a stack gas concentration of The proposed standard was based prin- · recovery plants, an oil-fired boiler, and 
0.03 grains per standard cubic foot. The cipally on sulfur dioxide levels achieved a kraft pulp mill boiler. 
power· plant standard is equivalent to with dual absorption acid plants and one Control costs. EPA engineers have re-

- 0.06 grains per standard cubic foot at single absorption plant controlling emis- viewed the industry analysis and find no 
normal excess air rates. The incinerators sions with a sodium sulfite so, recovery reason to change their original cost esti
standard is 0.08 grains per standard cubic system. Tl1ere ·are only three dual ab- mate. As summarized in Table m, EPA 
foot corrected to 12 percent carbon di- sorption plants in this country. Company estimates that the cost of achieving the 
oxide. Uncorrected, at normal conditions emission data at one of the plants tested standard is $1.07 to $1.32 per ton of acid 
of 7.5 percent carbon dioxide it is equiva- indicates the plant was meeting the pro- . for dual absorption systems and $3.50 
lent to 0.05 grains per standard cubic posed standard for a year of operation per ton for suifl.te scrubbing systems. The 
foot. The difference between the particu- when the production rate was less than industry estimate for a sulfur burning 
late standard for cement plants and 600 tons per day. The plant is rated at dual absorption plant is $2.31 greater 
those for steam generators and incine~- 700 tons per day. At the second U.S. than EPA's. We believe the industry's· 
tors is attributable to the superior tech- plant, emissions were about 2 pounds per estimate to be excessive for the following. 
nology available therefor Cthat is, fabric ton about two months after startup. Dis- reasons. 
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TABLBm 

1'8'1DLlTED coam 011' CONTROLLING lllll3Ca DIOXIDE 
ll'BO.ll 00NTACr BVU111UC AaD PLAN'I11 

. Dual absorp- 8od1mn sul11t<i 
Uon process scrubbing 

In· EPA In- EPA. 
dustry dustry 

sulfur burn1ng plants: 
Direct Investment 

. 650 Not antic!-(Thousands o! $). - 2,000 
Total Added Cost pated for new 

($(ron)ol-.-------- 3.38 J.07 su!Cur bnming 
plants. 

SJ>l!nt acid.plants: 
Direct Investment 

900· 2,200 2,300 (Thousands or$).~- 3,100 
Total Added Cost 

L32 4.11 3.50 ($(ron)o). ________ 4.45 

o) Total added cost Includes deproc!atlon, taxes, 163 
return on investment after taxes and other allocatea 
costs· 
· Seventy-two percent of the difference 
between the Du Pont .and EPA estimates 
is due to d.ireet i.rivestment, plant over
head and operating costs for auxiliary 
process and storage equipment which 
Du Pont predicts will be necessary to 
satisfy the standards. EPA does not be
lieve that such auxiliary equipment will 
be necessary in. practice to · m_eet the 
standard. 

Twenty percent of the di1Ierence is due 
to differences in estimates of the cost 
and constunption of utilities. Elimination 
of auxiliary equipment referred to above 
reduces the consumption rate of both 
electricity and steam. Eight percent re
sults from the industry's apportionment 
of "other allocated costs" . <Corporate 
Administratiou, i.e., sales, research, and 
development, main office, etc.> in pro
portion to their estimate of the additional 
investment required for control. . Al
though an accepted procedure for inter
nal cost accounting, this does not repre
sent a true out-of-pocket cost. 
. In sum, the EPA analysis shows that 

·meeting the proposed standard with a 
dual absorption plant requires a substan
·tial investment over an uncontrolled 
'plant but only 30 percent as great as 
indicated by the industry. Moreover, 
·relaxation of the proposed standard by 
60 percent <to the level recommended by 
the industry) would decrease the cost of 
control in dual absorption plants only 10 
t.o 15 percent. For sulfur burning plants 
the cost differential would be $0.10 per 
ton of acid.· For spent acid plants, it 
would be $0.17. 

Ec011omic impact of fJT<mosed stand
ard. Most sulfuric acid production is cap-

· tive · to large vertically integrated 
chemical, petroleum, or fertilizer manu
_facturers. An increasing volume of pro
duction also results from the recovery 
of sulfur dioxide from stack gases or · 
the regeneration of spent acid instead 

.of its discharge into .streams. 
- Depending on the abatement process 

selected and the plant size, the direct 
investment for control can range from 
14 to 38 percent of the investment in an 
uncontrolled acid plant. 
· · The added cost of air pollution con
trol, coupled with the. inherent market 
disadvantage of the smaii manufacturer, 
lll.aY make future construction of plants 

NOTICES 

of less than 500 tons per day· economi
cally Una.ttractlve except as a sulfur :re
oovery system for another manufactUr
ing process. 

It is estimated tha.t the average market 
price will iricrease by $1.07 per ton 
refiecting the lower end of the cost range. 
Th1s represents a small increase in the 
$31 per ton market price and will have 
little effect on the demand for a.cid. 

The increasing production of recovered 
and regenerated acid, as a result of 
abatement e.tforts, will inhibit the.growth 
of conventional a.cid production and 
threaten eventually to displace much of 
that production. 

WILLIAM D. RUCKELSHAl1S, 
Administrator. 

MARCH 16, 1972. 
[FR Doc.72-4338 Filed 3-20-72;8:51 a.m) 
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2 Title 40-PROTECTIOM 
OF ENVIRONMENT 

Chapter I-Environmental Protection 
Agency 

SUBCHAPTER c-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES 

Standard for Sulfur Dioxide; 
Correction· 

The new source performance standard 
·published December 23, 1911 <36 F .R. 
24876), which is applicable to sulfur di
oxide eir,.issions from fossil-fuel fired 
steam generators, incorrectly omits pro
vision for compliance by burning natural 
gas in combination with oil or coal. Ac-

. cordingly, in § 60.43 of Title 40 of the 
Code of Federal Regulations, paragraph 
·<c> is revised and a new paragraph Cd> 
1s added, as follows: 
·§ 60.43 S1andard Ior sulfur dioxide •. 

• • • • • 
<c> Where different fossil fuels are 

bunied simultaneously in any COIIl.bina.
tion, the applicable standard shall be
detennined by proration using the fol
lowing formula: 

y(0.80) + 2 (1.2) 

If·+ 2 
where: 

y ~ the percent o: tots.I heat input de
rived 1'rom liquid !<>SSl.l !fuel a.nd, 

2 is the percent of total heat tnput derived 
!rom solid !ossll !ueL · 

<d> Compliance shall be based on the 
total heat input from all fossil fuels 
burned, including gaseous fuels. 

Thls amendment shall be effective 
upon Publication in the FEDERAL REGISTER 
<7-25-72). . 

Dated; July 19, 1972. 

JOHN QUARLES, Jr., 
Acting Administrator. 

(FR Doc.72-11381 Piled 7-25-72;8:49 am) 
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J SUBCH.\PTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
P.NCE FOR NEW STATIONARY .SOURCES 

Amendment to Standards for Opacity and 
Correciions to Certain Test Methods 

On December 23, 1971, Pursmnit to 
section 111 of the Clean Air Act, as; 
amended, 40 CFR part 60 was adopted · 
establishing regulations· for the control 
of air pollution from new cement plants, 
sulfuric acid plants, nitric acid plants, 
municipal incinerators, and fossil-fuel
fired steam generators. The stn.ndards 
included opacity limits for visible air pol
lution. emissions; -io CFR 60 is being 
amended to clarify the application of 
opacity standards. The revisions do not 
alter the stringency of the regulation. 

It was EPA's intention that condensed 
water not be considered a visible air con
taminant for purposes of new source per
forma.nce standards. Condensed .;vater 
was specJ.ficnJly exempted tram tlie 
opacity limits "p1·omulgated for steaQl 
generators and cement plants. Nitric 
acid plants and sulfuric acid plants were 
not exempted since there is normally lit
tle water vapo1· in stack gases from these 
sources. However; under certain weathe1· 
conditiOXlS, SCl"Qbbers Will generate a visi
ble plume of condensed water. Therefor(!. 
in order to clarify enforcement prooe-

· V PHsO RT."' v •• w"."' .. MH10 P.ld 

• • • 

dures, provisions are being added to ex
empt condensed water from. opacity lim
its for sulfuric acid plants and for nitric 
acid plants. 

The appendix to part . 60 ~ncorrectly 
presents certi:i,in aata and equations. 
These typing/printing· errors are being 
corrected. 

'l'his amendment makes certain clari
fications and corrections 'but does not 
change the StlbStance of the regulation. 
Therefore, the Administrator ha.s deter
Jnined that it is unnecessary to publish 
a notice of proposed rulemaking or delay 
the effective cjate of this amendment apd 
for this good cal.lse has not done so. 

This amendment shall be effective 
May 23, 1973. 

Dated May 16, 1973. 

ROBERT W. FRI, 
Acting Allministrator. 

Part 60, chapter :,:, title 40, Code ol 
Federal Regulation:;, · is amended as 
follows: 

1. In § G0.~2. a new paragri:i,ph. · (c) is 
added !lS follows: 
§ 60. 7~ Stn11d:mls for nitl'ogcn oxides. . ' . . 

<c> Where the presence of uncom
bined water is the only reason for failure 

lb. 
454 gm. 
=0.0474 cu. ft. v 

ml. '• 
equation 5-2 

• • • 
T [(0.00267 in. Hg-cu. ft.)v +V;.. (P +__!!_)]( min.)· 

le:: • ml-OR . 1. T bar 13" 1.667--
m .v sec. 

· BV0 P 0 Aa · 

(FR Doc.73-10061 Filed 5-22-73;8:45 am·) 
equation 5-6· 
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Title 40-Protectlon of Environment: · EmissiOns l!>uring Sta~p. Shutdown, snd 

CHAPTER ·I-ENVIRONMENTAL Malfunction 
PROTECTIQN AGENCY . . The Environmental Protection Agency 

SUBCHAPTER c-AIR PROGRAMS promUlgated Standards of Performance 
PART 60--STANDARDS OF PERFORM-" for New Stationary Sources pursuant to 
ANCE FOR NEW STATIONARY SOURCES sect1on· 111 of the Clean Alr.Aot Amend-

to meet the i·~quirements of paragraph 
<b> of this section, such fallu1·es shall not 
be considered a violation of this section. 

· 2. In § 60.83, a new paragraph Cc> is 
added as follows: 
§ 60.83. Stnml11rd$ for ncid ~tist. 

.. (J • 
Ce> Where the presence of uncombined 

water ti; the only reason for failure to · 

meet the requirement of paragraph (b) 
of this section, such failure shall not be 
considered a violation of this section. 

3. Table 1-1 in method 1 of the appen
dix to part 60 is revised to read as 
follows: 

4. E;quations 5.!2 and 5-6 in method 5 
of the appendix are revised to re.act as 
follows: 

Ta~le l·l. loGation of tra.versf? points in cir~ular stacks 
(Percent of stack diameter from inside wall to traverse point). 

Traverse 
point 

n1,1mber Number of traverse ·points on a diameter 
on a 

diameter 2 4 6 8 10 12 14 16 18 20 22 .24 

1 14.6 6.7 4,4 3.3 2.5 2 .1 1.8 1.6 1.4 1.3 1.1 1.1 

2 85.4 25.Q 14.7 10.5 8.2 6.7 5.7 4.9 4.4 3., 3.5 3.2 
3 75.0 29.5 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5 
4 93,3 70.5 32.3 22.6 17.7 14.6 12.5 10.9 9,7 8.7 7.9 

5 85.3 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.S 
6 95,,6 80.6 65.8 35.5 26.9 22.0 18.8 16.5 14.6 13.2 
7 89.5 77;4 64.5 36.6 28.3 23.6 20.4 18.0 16.1 
8 96.7 85.4 75.0 63.4 37.5 29.6 25.0 21.8 \9.4 
9 91.0 82.3 73.l 62.5 38.2 30.6 26. l 23.0 

10 97.5 88.2 79.9 71.7 61.8 38.8 31.5 27.2 
11 !13.3 85.4 78.0 70.4 61.2 39.3 32.3 
12 97.9 90.~ 83. l 76.4 69.4 60.7 39.8 
13 94.3 87.5 81.2 75.0 68.S 60.Z 
14 98.2 91.5 85.4 79.6 73,9 67.7 
15 . 95.1 89.1 83.5 78.2 72,8 
16 98.4 92.5 87.1 82.0 77.0 
17 ?S.6 90.~ 8S.4 !i0,6 
18 98.6 93,3 88.4 Sl.9 
19 96.1 91.3 86,IJ 
20 98.7 94,0 89,5 
~1 96.5 92.1 

~? 93.9 9~.5 

~3 96.8 
24 98.9 

)> 
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ments of 1970, 40 U 13.C. 185~. on De
cember 23, . 1971, for fossil fuel.,fired 
steam genera.tors. incinerators, Portland 
cement plants, and nitric and sulfuric 
acid plants <36 F .R. 24876>, and proposed 
Standards of Perform.a.nee on June 11, 
1973; for asphalt concrete plants, petro-

leum refineries, storage vessels for petro
leum liquids, secondary lead smelters, 
secondary brass and br-onze ingot pro
duction plants, iron and steel plants, and 
sewage treatment plants (38 FR 15406). 
New or modified sources in these ·cate
gories are required to . meet standards 
for emissions of air pollutants which re
fiect the degree of emissions limitation 
achievable through the application of 
the best system of emission reduction 
which. (ts.!dng into. account the cost of 
achieving such· reduction> the Admin
istrator determines has been. adequately 
demonstrated. · 

Sources which ordinarily comply with 
the standards may during periods of 
startup, shutdown, or malfunction un
avoidably release pollutants in excess-of 
the standards. These regulations make 
it clear that compliance with emission 
standards, other than opacity ·stand
ards, is determined through performance 
tests conducted under representative 
conditions. It is anticipated that the ini
tial performance test and subsequent 
performance tests will ensure that equip
ment is installed which v.i1l permit the 
standards to be attained and that such 
equipment is not allowed to deteriorate 
tO the point where the standards are 
no longer maintained. In addition, these 
regulations require that the plant oper
ator use maintenance arid operating pro
cedures designed to minimize emissions. 
This requirement will ensure that plant 
operators properly maintain.and operate 
the affected facility and control equip
ment between performance tests and 
during periods of startup, shutdown, and 
unavoidable malfunction. 

The Environmental Protection Agency 
on August 25, 1972, proposed procedures 
pursuant to which new sources could be 
deemed not to be in violation of the new 
source performance standards· if emis
sions during startup, shutdown, and mal
function unavoidably exceed the stand
ards C37 FR 17214>. Comments received 
were strongly critfoal of the reporting 
requirements and the lack of criteria 
for determining when a malfunction 
occurs. 

In response to these comments, the 
Environmental Protection Agency re
scinded the August 25, 1972, proposal and 
published a new proposal on May 2, 
1973 <38 FR 17214). The purpose and 
reasoning in support of the May 2, 1973, 
proposal are set forth in the preamble 
to the proposal. As these regulations 
being promulgated are in substance the 
same as those of the May 2, 1973, pro
posal, this preamble will discuss only 
the comments received in response to 
the prc:>posal and changes made to the 
proposal * 

A total of 28 responses were received 
concerning the proposal <38 FR 1os20>. 
Twenty-one responses were received 
from the industrial sect.or, three from 

RULES AND REGULATIONS 

State and local air· p0Uution control 
agencies, and four from EPA represent
atives. 

Some air pollution control agencies 
expressed a preference for more detailed 
reporting and for requiring reporting 
immediately following malfunctions and 
preceding startups and shutdowns in or
der to facilitate handling citizens' com
plaints and emergency situations. Since 
States already have authority to require 
such reporting and since promulgation 
of these reporting requirements does not 
preclude any State from requiring more 
detailed or more frequent reporting, no 
changes were deemed . necessary. 

.Some comments indicated that 
changes were needed to more specif;,, 
ically define those periods of eplissions 
that must be reported on .a quarterly 
basis. The regulations have been revised 
to respond to this comment. Those. pe-. 
riods which must be reported are defined 
in applicable subparts. Continuous mon
itoring measurements v.ill be used for 
determining those emissions which must 
be reported.· Periods of excess emissions 
will. be 1averaged .over specified time pe
riods in accordance with appropriate 
subparts. Automatic recorders are cur
rently available that produce records on 
magnetic tapes that can be processed by 
a central computing system for the pur
pose. of arriving at the necessary aver
ages. By this method and by deletion of 
requirements for making emission esti
mates, only minimal time will be re
quired by plant operators in· preparing 
quarterly reports. The time period for · 
making quarterly reports has been ex
tended to 30 days beyond the end of the 
quarter to allow sufficient time for .pre
paring necessary reports. 

The May 2, 1973, ·proposal required 
that affected facilities be operated and 
maintained "in a manner consistent with· 
operations during the most recent per
formance test indicating compliance." 
Comments were received questioning 
whether it would be possible or wise to 
require that all of the operating con
ditions that happened to exist during 
the most recent performance test be 
continually maintained. In response to 
these comments, EPA revised this re
quirement to provide that affected facili
ties shall be operated and maintained 
"in a manner consistent with good air 
pollution control practice for minimizing 
emissions"<§ 60.llCd>). 

Comments we.re received indicatini; 
concern that the proposed regulations 
would grant license to . sources to con
tinue operating after malfunctions are 
detected. The provision of § 60.ll<d> 
requires that good operating and main
tenance practices be followed and thereby 
precludes continued operation in a mal
functioning condition. 

This regulation is promulgated pur
suant to sections 111and114 of the Clean 
Air Act as amended <42 U.S.C. l857c-b, 
l857c-9). 

This amendment is effective ·Novem
ber 14, 1973. 

Dated October 10, 1973. 
JOHN QUARLES, 

Acting Administrator. 

28565 

Part 60 of Title 40, Code -0f Federal 
Regulations is a.mended as follows:-

1. ·Section 60.2 is amended by· adding 
paragraphs (p), -Cq>; and Cr> as follows: 
§ 60.2 Definitio11.s. 

• .. 0 

Cp) "Shutdown" means the cessation 
of operation of an affected facility for 
any purpose. 

<q> "Malfunction" means any" sudden 
and unavoidable failure of air pollution 
control. equipment or process equipment 
or of a process to operate in a normal 
or usual manner. Failures that are caused 
entirely. or in part by poor maintenance, 
careless operation, or ·any other prevent
able upset condition or preventable 
equipment breakdown shall Iiot be con
sidered malfunctions. 

<r> "Hourly period" means any 60 
minute period Commencing on the hour. 

2. Section 60.7 is amended by adding 
paragraph Cc> as follows: 
§ 60. 7 Notification and reeordkeeping. 

• • 0 • 
1c) A written report of excess emis· 

sions as defined in applicable subparts 
shall be submitted to the Administrator 
by each owner or operator for each cal• · 
endar quarter. The report shall include 
the magnitude of excess emissions as 
measured by the required monitorhig 
equipment reduced to the units of the 
applicable standard, the date, and time 
of commencement and completion of 
each period of excess emissions. Periods 
of excess emissions due to startup, shut
down,· and malfunction shall be· spe
cifically .identified. The nature and cause 
of any malfunction (if known> . the cor
rective action taken, or preventive meas
ures adopted shall be reported. Each 
quarterly report is due by the 30th day 
following the end of the calendar quar
ter. Reports are not required for any 
quarter unless there have been periods of 
excess emissions. 

3. Section 60.8 is amended by revising 
paragraph Cc> to read as follows: 
§ 60.8 Pe~formance tests. 

• • . - 0 

(c> Performance tests shall be con· 
ducted under such conditions as the Ad
ministrator shall specify to the plant op
erator based on representative 
performance of the affected facility. The 
owner or operator shall make available 
to the Administrator such records as may 
be necessary to determine the conditions 
of the performance tests. Operations dur
ing periods of startup, shutdown, and 
malfunction shall not constitute repre
sentative conditions of performance tests 

· unless otherwise specified in the appli
cable standard. 

4. A new § 60.ll is added as follows: 
§ 60.ll Compliance .. itb standards and 

nrnintenance requirements. 

<a> Compliance with standards in this 
part, other than opacity standards, shall 
be determined only by performance tests 
established by§ 60.8. 
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<b) Compliance with opacity stand
s.I'ds tn this part shall be determined by 
use of Test Method 9 of the appendix.· 

<e> The opacity standards set forth in 
this pa.rt shall apply at all times except 
during periods of startup, shutdown, ma.1-
function, and as otherwise provided 1n 
the applicable standard. 

RULES AND ·REGULATIONS 

7. A new paragraph is added to§ 60.84 
as follows: 
§ 60.84 Emission monitoring. 

• • • .. • 
<e> For the pui-pose of making written 

reports pursuant to§ 60.7Cc>, periods of 
excess emissions that shall be reported 
a.re defined as any two consecutive hourly <d> At all times, including periods of 

startup, shutdown,. and malfunction. 
owners and operators shall, to the extent 
practicable, maintain and operate a.DY . 
a!fected facility including associated air 
Pollution control equipment in a manner 
consistent with good air pollution control 
practice for minimizing emissions. De
tennina.ti.on of whether acceptable oper
a;ting and ma.intenance procedilres are 
being used wlll be based on information 
available to the Administrator which may 
include, but 1:n1ot limited to, monitoring 
results, opacity observatioiis, .review of 
operating and maintenance procedures, 

. periods during which average sulfur 
dioxide emissions. exceed 4 paunds per 
ton of acid produced. 

and inspection of the source. · 
5. A new paragraph ls added to § 60.45 

as follows: · 
§ 60.45 lEmioaion and fuel· mo~toring. 

0 0 ... • • 
<g> Fox> the purpose of · re~rts re

quired pursuant to § 60.7Cc>~ ~riods of 
excess emissions that shall be reported 
a.re defined as follows: ' 

(1) Opacity. All hourly periods durmg 
whicil t.here are ·three or more· one
xntnuts periods when the average apacit,v 
eueeds 20 parcent. · 

(2) SUlfur dioxide. Any two consecu
tive hourly periods during which average 
sulfur dioxide . em1sslons eaceed 0.80 
pound Pei' mlllion B.t.u. hea.t input for 
liquid fossil fuel bumiDg equipment or 
. exceed 1.2 pound per million B.t.u. heat 
input for solid fossil fuel burning equip
ment; or for sources which elect to con
duct representatives analyses of ,fuels in 
accordance with paragraph <c> or Cd> 
of this ·section in lieu of . installing and 
opera.ting a monitoring device pursuant 
to paragraph <a> (2) of this section, any 
calendar day during which fuel analysis 
shows that the limits of § 60.43 are 
exceeded. 

<3> Nitrogen oxides. Any .two consecu
tive hourly periods during which ·the 
average nitrogen oxides emlss1oris exceed 
0.20 Pound pe;r million B.t.u. heat input 
f'or gaseous fossil fuel burning equip- · 
ment, or exceed 0.30 pound per million 
·B.t.u. for liquid fossil fuel burning eciuiP
ment. ox> exceed 0.70 pound per innuon 
B.t.u. heat input for- solid fossll fuel 
burning equipment. 

6. A new paragraph is added to§ 60.73 · 
as follows: 
. § 60. 73 lEmiasion moni~ring. 

0 • • • 
Ce> For the purpose of niaktnrr written 

reports pursuant to§ 60.7Cc>, periods of 
excess emlssloris that ·shall be reported 
are defined as any two consecuttve hourly 
periods during which average nitrogen . 
oxides emissions exceed 3 Pounds per 
ton oi' mcid produced. 

.(PR Doe.73-21896 Plled lG-12-73;8:45 am] 
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ENVIRONMENTAL PROTECTION 
AGENCY 

[40 CFR Part 60} 
STANDARDS OF PERFORMANCE FOR 

NEW S'TAT\ONARY SOURCES 

Emissions During Startup, Shutdown and 
Malfunction 

The Environmental Protection Agency 
promulgated standards of performance . 
for new stationarY' sources pursuant to 
section 111 of the Clean Air Amendments 
o! 197(), 4() U.S.C. 185'1c-&, on Decem
ber .23, 1971, for fossil fuel-fired 
steam generators, incinerators~ portiand 
cement. plants, and nitric and sulfuric 
acid plants. (36 FR 24876). New or modi
fied sources in those categories are re
quired to meet standards for emissions 
of air pollutants which re!l.ect. the de
gree of emissions limitation achievable 
through the application of the best sys
tem of emission reduction which (taking 
Into account the cost of achieving such 
reduction> the Administrator determined 
to be adequately demonstrated. 

On August 25, 1972. the Environmental 
Protection Agency proposed procedures 
pursuant to which new sources could 
be deemed not to be in violation of the 
new source performance standards if 
emissions during startup, shutdown and 
malfunction unavoidably exceeded the 
standards C37 FR 17214>. A total of 141 
responses were received during the 
period allowed for official comment on 
the proposal. Comments received were 
strongly critical of the various report
ing requirements, and the lack of. more 
specific "criteria for grantlrig· exceptions 
to the .standards. A number of comments 
were directed toward EPA's policy on 
delegating enforcement of these proce
dures to the States as provided under sec
tion 111 of the Clean Air Act. This new 
proposal is intended to respond to these 
crittcisll)S. The August 25, 197Z, proposal 
Js hereby- withdrawn. 

Attempts to classify all of the situ
ations in which excess eniissions. due to 
malfunction, startup and shutdown could 
occur and the amount and duration of 
excess emission from each such situ
ation indicated that it ls not feasible to 
provide quantitative standards or guides 
which would apply to period& of mal
functions, startups and shutdowns. 

Comments received in response to the 
.proposal. however. strongly emphasized 
the difficulties in planning and financing 
new sources ·when no a.sSurance could 
be made that the sources would be 1n 
compliance with the standards or would 
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be granted a waiver in those cases where whether ·good maintenance and operat
failure to meet the standard was not the ing procedures have .been. followed is 
fault of the plant owner or operatOr. nohignifieantlygreaterthan the burden 
Accordingly. the approach. described of determining mass emission levels. 
below ls now proposed by EPA. This ap- However, opacity observations are taken 
proach will ensure that new sour<!es outside the plant and do not require 
install the best adequately demonstrated contact with plant personnel, operations. 
technology and operate and maintain or recoi-ds, 8.nd the burden of detennin
such equipment to keep emissions as ing whether good maintenance and op
Iow as possible. erating procedures have been followed 

The proposed regulations make it clear would be much greater than determining 
that compliance with emission stand- whether -opacity standards have been 
ards, other than opacity standards, is de- violated. Nevertheless. EPA has recog
termined through performance tests nized that. malftmet1ons. startups and 
conducted under representative condi- shutdowns may result in the opacity 
tions. The present test& for new sources emission levelS being exceeded. Accord
require that initial performance tests ingly, ·the standards will not apply in 
be conduc~d within 60 days after achiev- such cases. However, the burden will be 
ing. the maximum production rate at upon the plant.operator rather than EPA· 
which a facility will be operated but not or the States to show that the- opacity 
later than 180 days after startup and standards were. not met because of such 
authorizes subsequent tests from time situations. In the event of any dispute, 
to time as required by the Administrator. the owner or operator of the source may 
It is anticipated that the initial per- seek review in. an appropriate court. 
formance test and subsequent perform- The reporting requirements in these 
a.nee ·tests will ensure that equipment proposed regulations have been greatly 
1s installed which will permit the stand- · simplified. Th_ey require only that at the 
ards to be attained and that such equip- end of each calendar quarter owners and 
ment is not allowed to deteriorate to the operators report emissions. measured or 
point where the standards are no longer · estimated to be greater than those allow
maintained. In addition, the proposed ·able under· standards applicable during 
regulation requires that the plant oper- performance tests. 
a.tor use maintenance and operating EPA believes that the proposed report
procedures designed to minimize em1s- · 1ng requirements along with application 
sions in excess of the standard. This re- of the opacity standards will provide 
quirement will ensure that plant opera- adequate inforniatiori to ena.ble EPA and 
tors properly maintain and operate the the States to effectively enforce the new 
affected facility and control equipment source performance standards. Addi
between performance tests and during tional information and shorter reporting 
periods of startup, shutdown and un- tunes would not materally increase en
avoidable malfunction. forcement capability and could, 1n fact, 

Although the requirements in the pres- hinder such efforts due to the additional 
ent regulations for continuous monitor- time and manpower required to process 
ing will be unaffeeted by these proposed the information. 
regulations, it 1s made clear that. meas- The primary purpose of the quarterly 
urements obtained as the results of such report is to provide EPA and the States 
monitoring will be used as evidence in with sufficient information· to determine 
determining whether good. maintenance ~f further inspection or performance 
and operating procedures are being fol- tests are warranted. It should be noted 
lowed. Th.iy will not b~ used to determine that the Administrator can delegate en
compliance with mass emission stand- forcement of the standards to the States 
ards unless approved as equivalent. or al- as provided by section lll(c) (1) of the 
ternative method for performance test- Clean Air .Act, as a.mended. Procedures 
ing. EPA may in the future require that · for States to request this delegation a.re 
compliance with new source emissions · available from EPA regional omces. It 1s 
standards be determined by continuous EPA's policy that upon delegation any 

· monitoring. In such cases, the applicable reports required by these proposed regu
sta.ndard will specifically require that lations will be. sent to the appropriate 
compliance with mass emission limits be State.· <A change in the address for sub
determined by continuous monitoring. mittal of reports· as provided in 40 CFR 
Such s~ndards will provide for malfunc- 60.4 will be made after each delegation.) 
tion, startup and shutdown situations to · These proPoSed regulations will have 
the extent necessary, · no significant. adverse impact on. the 

With respect to the opacity standards, public- health and welfare. Those sec
a different approach was .used because · tioris of ·the Clean Air Act which are 
this is a primary means of enforcement speciftcally required to protect the public 
using visual surveillance employed by health and welfare, sections 109 and 110 
State and Federal ofiic1als. EPA believes . (National Ambient Air Quality Standards 
that the burden should remain on the and _their implementation), section 112 
plant operator to justify a "failure to (National Emission Standards for Haz
comply with opacity standards. This dif- ar~oµs .Ail: Pollutants), and section 303 
ference is justified because determina- <Emergency Powers to Stop the Emis
tion of mass emission levels requires close sions of Air Pollutants Presenting an Im· 
contact with plant personnel, operatfons m1nent and Substantial Endangerment 
and records and the burden imposed on to the Health of .Persons>, will be un
enforcement agencies to determine affected by these new proposed regula-

ttons and will continue to be efiective 
~ontrols protecting the public health and . 
weh;re. . 

Interested persons may particlpate 1n 
this proposed rulemaldng by submitting 
written comment in triplicate to the 
Emission Standards and Engineering 
Division, Environmental Protection 
Agency,. Research Triangle Park, N.C. 
27711, Attention: Mr. Don R. Goodwin, 
All relevant comments received not later 
than June 18,- 1973, will be considered. 
Rece'ipt of comments will be acknowl
edged but the Emission Standards and 
Engineering Division will not provide 
substantial response to individual com
ments. Comments reeeived will be avail
able for public inspection during normal 
business hours at the omce of Public 
AJiairs, 401..M Street SW., Washington, 
D.C. 20460~ . . 

This notice of prop(>sed rulemaking is 
Issued under the authority of sections 111 
and 114 of the Clean Air.Act, as amended 
.(42 u.s.c. 1857<Hi, 1857c-9>. 

Dated April 27, 1973.· 
,JOHN QUARLES, 

Acting AdminiStrator, 
Environmental Protection Age1icy. 
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S Title ~Protection of Environment visions, which applies to all new sources. 
CHAPTER !---ENVIRONMENTAL ·The general provisions were published on 

AGENCY December 23, 1971 (36 FR 24876). The 
PROTECTION- definition of "commenced" has been al-

suacH.APTER c-AIR PROGRAMS tered to exclude the act of entering into 
PART 60-STANDARDS · OF PERFORM· a binding agreement to construct or mod
ANCE FOR NEW STATIONARY SOURCES ify a source. from among the specified 
Additions and Miscellaneous Amendments acts which, if ta.ken by an owner or op-

erator of a source on or after the date on 
On June 11, 1973 <38 FR 15406) • pur- which an applicable new source perform

suant to section 111 of the Clean Air Act, ance standard is proposed, cause the 
as a.Iriended, the Administrator proposed source to be subject to the promulgated 
standards of performance for new and standard. The phrase "binding agree
modified stationary sources within seven ment" was duplicate terminology for the 
categories of stationary sources: U>. As- phra.Se "contractual obligation" but was 
phalt concrete plants, (2) petroleum re- being construed incorrectly to apply to 
fineries, <3> storage vessels for petroleum other arrangements. Deletion of the first 
liquids, <4> secondary lead smelters, (5) phrase and retention of the second 
secondary brass and bronze ingot pro- · phrase eliminates the problem. The defi
duction plants,..:.(6) iron and steel plants, nition o! "standard conditions" replaces 
a.ad <7> sewage treatment plants. In the the definition of "standard or normal 
same publication. the: Administrator conditions" to avoid the confusion, noted 
also proposed amendments to·subpart A. by conunentators, created by the dupli
GeneraJ Provisions, and to the Appendix, cate terminology. The promulgated defl.
Test Methods, of 40 CFR Part 60. nition also expresses the temperature 
, Interested parties participated in the and pressure in commonly used metric 

rulemaklng by sending comments to EPA. units to be consistent with the Adminis
Some 253 letters, many · with multiple trator's policy of converting to the met
comments, were received from com.men- ric system. Four definitions are added: 
ta.tors, and about 152 were received from. ''Reference method," "equivalent 
Congressmen ma.king inquiries on behalf methOd,''. "alternative method,'' and 
of their constituents. Copies· of the com- ... run," to clarify the terms used in 
ments received directly are available changes to § 60.8, Performance Tests, 
from public inspection at the EPA omce discussed below. The definition of "par
of Public Affairs, 401 M Street SW., ticulate matter" is added here and re
Washington, D.C. 20460. The comments moved from each of the subparts specific 
have been considered, additional data to this group of new sources to avoid rep
have been collected and assessed, and etition. The word "run,'' as used in the 
the standards have been reevaluated. sections pertinent to performance tests, 
Where determined by the Adminis- is defined as the net time required to col
.trator to be appropriate, revisions lect an adequate sample of a pollutant, 
have been made to the proposed and rnay be either intermittent or con
standards. The promulgated stand- tlnuous. Section 60.3, Abbreviations, is 
ards, the principal revisions to the revised to include new abbreviations, to 
proposed standards, and the Agency's re- accord more closely with standard usage, 
spouses to major comments are summar- and to alphabetize the listing. Section 
ized below. More detail may be found in · 60.4, Address, is revised to change the ad
Background. Information for New Source dress to which all requests, reports, ap
Perfclmance Sta.ldartls: Asphalt Con- plications, submittals, and other com
crete Plants, Petroleum Refineries, Stor- munications will be submitted to the Ad
age Vessels, Secondary Lead. Smelters ministrator pursuant to any regulatory 
and Refineries, Brass and Bronze Ingot provision. Such communications are now 
Production Plant3, Iron and Steel Plants, to be addressed to the Director of the En
and Sewage Treatment Plants, Volume 3, forcement Division in the appropriate 
Promulgated Standards, <APTD-1352c> EPA regional omce rather than to the 
which is available on request from the omce of General Enforcement in Wash
EmJsston StandardS and Engineering ington, D.C. The addi-esses of all 10 re
Div1sion, Research Triangle· Park., North gtonal omces are included, and the "in 
Carolina 27711, Attention: Mr. Don R. triplicate" requirement is changed to "in 
Goodwin. duplicate." Some of the wording is 

Discussions of. the environmental im- changed in § 60.6, Review of Plans, to re-
. pact of these standards of performance quire that owners or operators request

for new sources are contained in Volume ing review of plans for construction or· 
l, Main Text (APTD-1352a> • of the modtiication make a separate request for 
background docmnent. This volume and each project rather than for each af
Volume 2, Appendi:e: Summaries of Test fected facWty· as previously required: 
Data (API'D-1352b>. are still available each ·such· facility, however, must be 
on request from the omce noted above. identifted and appropriately described. A 

In accordance with section 111 of the para.graph is added to§ 60.7, Notification 
Act; these regulations prescribing stand- and Record.keeping, .. to require owners 
ards.of performance for the selected sta- and operators to maintain a file of all re
tionary sources are effective on Feb- corded information required by the regu
ruary 28, 1974 and apply to sources the lations for at least 2 years after the dates 
construction or modification of which of such information, and this require
was commenced after June 11, 1973. ment is removed from the subparts spe-

GBNBRAL PaoVISioNs cific to each of the ~~w sources in this 
These promulgated regulations in~ group to avoid repetition. Section 60.8, 

elude changes to subpart A, General Pro- Performance Tests, is amended U> t-0 re-

quire owners and operators to give the 
Administrator 30 days' advance notice, 
instead of 10 days', of performance test
in" to demonstrate compliance with 
st~dards in order to provide the Admin
istrator with a better opportunity to have 
an observer present. <2> to specify the 
Administrator's authority to permit, in 
specific cases, the use of minor changes to 
reference methods, the use of equivalent 
or alternative methods, or the waiver of 
the performance test requirement, and 
<3> to specify that each performance test 
shall consist of three runs except where 
the Administrator appnives the use of 
two rWlS because of circumstances bee 
yond the control of the owner or opera
tor. These amendments give the Admin
istrator needed fiexibillty for ma.king 
·judgments for determining compliance 
with standards. Section 60.12, Circum
vention, is added to clearly prohibit own
ers and operators from using devices or 
tech,niques which conceal, rather than 
control, emissions to comply with stand
ards of performance for new sources. The 
standards proposed on June 11, 1973, 
contained provisions which required 
compliance to be based on undiluted 
gases. Many commentators pointed out 
the inequities of these provisions a.nd the 
vagueness of the language used. Because 
many processes require the addition of 
air in various quantities for cooling, for 
enhancing combustion. and for other 
useful purposes, no single definition of 
excess dilution air can be sensibly ape 
plied. It is considered preferable to state 
clearly what is prohibited and to use the 
Administrator's authority to specify· the 
conditions !or compliance testing in each 
case to ensure that the prohibited con-
cealment is not. used. · 

OPACITY 

It is evident from comments received 
that an inadequate explanatien was given 
for applying both an enforceable opacity 
standard and an enforceable c..>ncentra
tion standard to the same source and that 
the relationship between the concentra
tion standard: arid the opacity standard 
was not clearly presented. Because all 
but one of the regulations include these 
dual standards, this subject is dealt with 
here from the general vieWPoint. Specific 
changes made to the regulations pro
posed for a specific source are described 
in the discussions of each source. 

A discussion of the major points raised 
by the comments on the opacity standard 
follows: 

1. Several commentators felt that. 
opacity llmits should be only guidelines 
for deteriniiling when to conduct the 
stack tests needed to determine compli
ance with concentration/mass standards. 
Several other commentators expressed 
the opinion that the opacity standard 
was more stringent than the concentra
tion/mass standard. 

As promulgated below, the oPacity 
. standards are- regulatory requirements, 
just like the concentration/mass stand
ards .. It 1s not necessary to show that the 
concentration/mass standard !s being 
Violated ln order to SilPPoli enlorcement 
of. the .opacity standard. Where opacity· 
e.nd · concentration/mass standards are 
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appllca.blia to the Game source, the ope.eity tba.u e. tmJ.nl!d obsa"viar rmd ~ b3 .pa-- -<axemptrom wian m.ot ~ others, 
standard. is not more restrictive than the formed with no priOi' notice. Norms.Uy, that they wiere !nad.i<!uat8. Tha eycllcal 
concentration/mass standard. The con- it !s not even necessary for the obae:rver bssic -oxygen Btee!-~ P'?'OOGSS. for 
centration/mus standard ts establlshed · ·to be admitted to the plant to determine example, doas not o~te m, hourly 
at a level which will result in the design, properly the opacity of stack emissions. cycles end the inapproprie.t8ness of 2 
lnstallatJon, and operation of the best Where observed opacities e.re within aJ:. minu~ par hour 1n th1s case would ap
adequat8ly demonstrat8d system of emfs- lowable limits, it 1s not normally neces- ply to other cyclical pr~ which ex
sion · reduction <taking costs into a.c- sary for enforcement personnel to enter 1st both in sources now subject to stand
count> for each source. The opacity the plant or contact plant personnel. e.rds of performance and sources for 
standard 1s iastabllshed at a level which However, .in some cases, including times which standards will be develo~ 1n the 
will require proper operation and mainte- when opacity standards. may not be future. The time uempttons now pro
nance of such control systems on a day-· violated, a full investigation of operating vide for circumstances sP2Cific to the 
to-day basis, but not reqUire the design - and maintenance conditions will be de- sources and, coupled with the sta.rtup
and installation of a control system more · sirable. Accordingly, ·EPA has require.:. shutdown-malfunction provls1ons · and 
efficient or expensive than that required ments for both opacity limits and proper the higher-than-observed opacity limits, 
by the concentration/mass standard. operating and maint4!nance proCedures. provide much bett8r assurance that the 

Opacity standards are a necessary sup- 2. Some commentators suggested that opacity. standards are ·not unfairly 
plement to concentration/mass· stand- the. regulatory opacity limits should be st~gent. 
ards. Opacity standards help ensure that lowered to be consistent with the opacity ·ABPHALT CoNc".,..;....,,. ·-
sources sod emission control systems observed at existing pla.n.tsi-others felt ...,, .... c-......-.;<1:1 

continue to ba properly maintained and that the opacity limits were too strin- Tlie promulgated standards for as-
operated so as to comply with concen- gent. The rei;:'ula.tory opacity limits are phalt concerete plants llm!t particulate 
tration/memrstandards. Particulate test- sufficiently close to observed opacity to matter emissions to 90 mg/dscm (0.04 
ing by EPA method 5 and most other ensure proper operation and maint.e~ gr/dscf and 20 percent ope.eity, 
techniques requires an expenditure. of . nance of control systems on a continuing The majoJ:ity ·of the comments re
$3,000 to $10,000 per test including about basis but still allow some room for minor ceived pn the seven proposed !Mndards 
300 man-hours of technic8.I and semi- variations from the conditions existing related to the proposed standards for as
technical personnel. Furthermore, sched- at the time opacity res.dings were made. phalt. concrete plants. Out of the 253 
uling and preparation are required such 3. There are specified -periods during letters, over 65 percent related to the 
that 1t 1s seldom possible to conduct a which opacity standards do not apply. proposed standards for asphalt concrete· 
test with Jess than 2 weeks notice. There- Commentators questioned the rationale plants. Eacl1 of the commentS was re
fore, method 5 particulate tests can. be for these time exemptions, as proposed, viewed and evaluated. The Agency's re
conducted only on an infrequent basis. some pointing out that. the exemptions sponses to the comments received are in-

If there were no standards other than were not justified and some that they eluded in Appendix E of Volume 3 of the 
ooncentra.tion/ma.ss standards 1t would were inadequate. Time exemptions fur- background information document. The 
ba possible tO inadequately ~perate or ther reflect the stated purpose of opacity Agency's rationale for the promulgated 
maintain pollution control .equipment at standards by providing relief from such. -s~ndards for. asphalt concrete plants is 
all times except during periods of per- standards during-i>eriods when accept-. summarized below. A :more detailed 
formance testing. It takes 2 weeks or able systems of emission reductton are statement is presented in Volume 3 -of 
longer to schedule a typical stack test. judged to be incapable of meeting pre- the background information document. 
If only small repairs were required, e.g., scribed opacity limits. Opacity standards The major differences between the 
pump or fan repair or replacement of do not apply to emissions during periods proposed standards and the promul
fabric filter bags, such remedial action of startup, shutdown, and malfunction gated standards are: 
could be delayed until shortly before the. <see FEDERAL REGISTER of October 15, 1. The concentration standard has 
test ls conducted. For some types of 1973, 38 FR 28564), nor do opacity stand- been changed from 70 mg/dscm <0.031 
equipment such as scrubbers, the energy ards apply during periods judged neces- gr /dscf) to 90 mg/dscm <0.04 gr /dscf>. 
input could be reduced <the pressure drop sal'Y to permit the observed e"cess emis- 2. The opacity standJ!,rd has been 
through the system> when stack tests sions caused by soot-blowing and un- changed from 10 percent with a. 2-
weren't being conducted, which would stable process conditions. Some confu- minute-per-hour exemption to 20 per
result in the release of significantly more sion resulted from the fact that the cent with no specified time exemption. 
particulate matter than normal. There- startup-shutdown-malfunction regula- 3. The definition o'f a.fl'ected facility 
fore, EPA has required that operators tions were proposed separately Csee FED- has been reworded to better define the 
properly maintain a.it pollution control ERAL REGISTER of May 2, 1973, 38 FR appllcabWty of the standards. · · 
equipment a.t all. times <40 CFR 60.11 10820) from the regultions for th1s group The preamble to the propnsed stand
Cd> > and meet opacity standards .at all of new sources. Although this was. point- · a.rd- (38 FR 15406) urged all mterested 
times except during periods of startup, ed out in the preamble <see FEDERAL REG- ·.: parties to submit factual data during the 
shutdown. and malfunction C40 cm ISTER -of June 11, 1973, 38 FR 15406) to comment period to ensure that the 
60.ll<c)), and during other periods of this group of new source performance ·standard for. a.sphalt concrete plants 
exemption as specified 1n individual "standards, it appears to have escaped the would. upon promulgp.tlon, be consistent 
regulations. notice of several commentators. .. ' with, the requirements of section 111 of 
. Opacity of emissions-is indicative of 4. Other. comments, along with re- the Act. A substantial. a.mount of In-
whether control equipment is properly study of sources and additional opacity ·formation on em.isston tests was sub
maintained and operated. However, it is observations, have led to definition of mJtted in re:;ponse to this requi:st. The 
established as an independent enforce- specific time exemptions, where needed, information IS summarized and discussed 
able standard, rather than an indicator to account for excess emissions resulting ~ Volume 3 of the background informa
of maintenance and operating conditions from soot-blowing and process varta- tion document. 
because information concerning the Jat- tions. These specific actions replace the The proposed concentration standard 
ter is peculiarly within the control of generalized approach to time exemp- was based on the conclusion . tha.t ~he 
the plant operator. Furthermore, the tfons, 2 minutes per hour, .contained in ~t demonstrated systems of emission 
time and expense required to prove that all but one of the proposed opacity reduction, considering costs, are well de
proper procedures have not been fol- standards. The intent of the 2 minutes signed, operat8d, and ma.intaJned ba.g
loweci are so great that the provisions of was to prevent the opacity standards houses or venturi scrubbe~. The emis-. 
40 CFR 60.ll<d> by themselves <without from being unfairly Stringent and re- sion test data available at the time of 
opacity standards) would not provide an fiected an arbitran: selection of a tirile proposal · indicated that such systems! 
economical]y sensible means of ensuring exemption to serve this purpose. Com- could a.ttaln ·e.n emission level of 70 mg 
on a dayoto-day basis that emissions of ments noted that observed opacity and Nm", or 0.031 gr/dsef. After considering 
Pollutants are within allowable limits. operating conditions did not support this comments on the proposed stands.rd and 
:>pa.city sts.nde.rds require nothing more_ approach. Some pointed out that these new emission test de.ta, a thorough eval-
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ulation 'wa3 made of the achievabllity of sions will alsO clearlY exceed the concen- PnllOLEtJM REl'INER:r:a 
the proposed standard.: As a result of this tration standard of 90 mg/dscm (0.04-
evaluation.. the concentration . standard· gr/dscf). Therefbre, the promUlgated • The promulgated standards for ·peu-o.:.· 
was changed t.o. 90 mg/dscm, or 0.04 gr/ standard of· 20 percent opacity is not leum refineries limit emissions of sulfur 
dscf. · more restrictive than the concentration dioxide from fuel gas combustion systems 

With the exception of three cases. the standard and no specific time exemp- and limit emissions of particulate mat,., 
acceptable data. had shown that the pro- tions are considered necessary. ·· . ter and carbon monoxide from :fluid cata
posed concentration standard, 0.031 gr/ An additional relief from the opacity lytk: cracking unit catalyst regenerators. 
dscf, is. achievable with a proper]y de- standard ts provided by the- regulation Each of the comments received on the 
signed, installed, .. operated, and ·main- · promUlgated on October 15, °1973 (38 FR proposed standards ·wu reviewed and 
tained baghouse-or venturi scrubber. The 28564>, which exempts from opacity evaluated. The Agency's responses to the 
three exceptions, . two plants equipped standards any emissions generated dur- comments received are included in Ap
with baghouses and one with a venturi ing startups, shutdowns, or malfunctions. Pend.ix E of Volume 3 of the background 
scrubber, had emissions between 0.031 A general d.iscussioti. of the purpose of information document. The Agency's 
and 0.04 gr/dscf. opacity standards and the issues involved rationale for the promulgated standards 

Some of the major comments received in setting them ts included to Chapter 2, for petroleum refineries is summarized 
from the industry were (1) the proposed Volume 3, of the background informa- below .. A more detailed statement is pre
concentration standard of 0.031 gr/dscf tion document. sented in Volume 3 of the ba.ckground 
cannot be attained either conststent]y Section 60.90, applicability and desig-· information document. · 
or at all with currently avallable equip- nation of affected facility, ts changed The major dUferences between the pro
·m:ent; (2) the standa.rd should be 0.06 from that proposed in order to clarify mulgated standards and the proPQSed 
gr/dscf; <3> the standard should allow how and when the· standards apply to standards are: · 
higher emissions when heavy fuel oil ~ asphalt concrete plants. The propased 1. The combustion of process upaet 
burned; . .(4) the type or aggregate used regulation was interpreted by some com- gases in ftare systems has been exempted. 
by a plant changes and affects the emts- mentators as requiring existing plants 2. Hydrogen sulfide. in fuel gases com
sions; C5) EPA failed to consider. the to-meet the standards of performance for busted in any number of facilities may 
impact of the standard on mobile ptants, new sources when equipment was nor- be monitored at one location if samplina 
continuous-mix plants; and di'um-mbdng mally replaced or modemtzed. The pro- at this location yields resUlts represen; 
plants; a.nii <6> the· EPA control cost posed regulation specified certain equip- ative of the hydrogen sul.fide.coneentra
estimates are too low. Responses to these ment; e.g., transfer and storage systems, tion 1n the fuel gas combusted in .each 
comments and others are given in Ap-· as affected facilities, and, because of reg- facility. 
·pend1x E to Volume 3 of the background ulatory language, this· could have been · · 3. The.opacity standard for catalyst re
information document. When ci>nsidered . interpreted to mean that a new conveyor ·generators has been changed from the 
;as a whole, along with the new emission system installed to replace a worn-out proposed level of less than 20 percent ex
:data, ·the commenta justl.fy. revising the conveyor system on an existing plant cept for 3 minutes 1n aDY 1 hour to. less 
!standard. The revtstoi'>. is merely a change was a new source as defined to sectlon than 30 percent except for 3 minutes in 
in EPA's judgment about what emission 11l<a><2> of the Act. The promulgated any lhour. · 
limit is achievable using the best sys- regulation specifies the asphalt concrete _ 4. The standard for particulate mat
tems of emission reduction. The revision plant as the affected facility in order to ter has been changed from the proposed 
Js in no way a change Jn what EPA con- avoid this tmwanted interpretation: An level of 50 mg/Nm" <0.022 gr/dscf) to 
;siders to-be-the best systems of emission existing asphalt concrete plant ts sub- 1.0 kilogram per 1,000 kilograms of coke 
;reduction which, taking into account Ject to the promUlgated standards of per- burn-off. 1n the catalyst regenerator 
'the cost of achieving such reduction, formarice for new sources only if a phys- C0.027 gr/dscf) .. 
have been adequately· demonstrated; .. ical change to the plant or change to the · The two changes made to the propOSed 
'these are ·still considered to · be well method of operating the plant causes an . standard.for fuel gas combustion systems 
designed, oPerated, and maintained bag- increase in the amount of air pollutants do not represent . any change -Jn the 
houses or venturi scrubbers. emitted. Routine maintenance, repair Agency's original intent. It· was evident 

In respanse to comments received on and replacement; relocation of a p0rtable from the comments received, however, 
the propased opacity standard,. addi- plant; change of aggregate; and transfer that the intent of the regulation was not 
tional data were ·obtained on Visible of ownership are not considered. modi:fl.·· clear. Therefore, explicit provi.,ions were 
emisslo:ns from three well-controlled cations which woUld require an existing 1Pcorporated into the promulgated stand
plants. The data are summarized Jn Vol- plant to comply with the standard. ard to exempt the ftaring of process 
ume 3 of the background information Inc1ustry's comments on the cost estl- upset gases and to permit monitoring at 
document. No visible emissions were ob- . mates pertinent to the proposed stand~ one· location of the hydrogen sul:fl.de con
served from the control equipment on ards pointed out some errors and over- tent of fuel gases combusted in any num
a.ny of the .Plants. In addition, one plant sights. The cost estimates. have been re- . ber of combustion devices. Although hyr 
showed no visible fugitive emissions. In- vised to include~ (1) An increase in the drogen sulftde monitors are widely used 
spectlon of the two plants having" visible investment cost for baghouses <2> ·a. by industry, the Agency has not evaluated 
fugitive emissions, together with the fact change of credit. for mineral :fl.lier from the operating charac~ristics of such tn
tha.t one plant had no. visible. emisslons. $9.00 to $3.40 per ton, and (3) an in-· struments. For this reason, calibration 
shows that all of'the-fugltive emissions crease to· the d1sposal costs. The changes and zero speci:fl.cations. have been pre. 
observed could have been prevented by increased·the estimated investment cost scribed in oDlY general terms. On the 
proper design. oPera.tion, and mainte- of the· control equipment by- a.pproxi- basis of evaluation programs cl.llTentJy 
nance of the asphalt plant and its con- mately 20 percent. The revised cost esti- underway, these requirements will be re· 
tro1 · equipment. The· data. show no nor- mates are presented m. Volume 3 of the vised, or further guidance will be· pro~ 
mal- process variations that would cause background information document. It ls vided concerning the selection, operation 
visible emissions, either fugitive or from concluded after evaluating the revised and maintenance of such instruments. 
the control device, at· a. well-controlled estimates that a.baghouse designed with Commentators suggested that small 
plant...· a 6-to-l atr-to-cfoth ratio or & venturi petroleum refineries be exempt from the 

A3 Jnclieated above in the discu.sSion on scrubber with & pressure drop of at least . standard for fuel gas combustion S}'stems 
opacity; t.he opacity. standards a.re set 20 inches water gauge can be installed &ince compliance with the standard 
such ·that they are not ·more restrictive operated, and maintained at a reasonabl~ would impose a severe economic penalty 
than the appllcable concentration stand- cost. It should be noted that the cost esti- on small refineries. This problem. was 
ard:. In, the case ot asphalt concrete · ~tes were revised bees.use the ortgtnaI considered during the development of _the 
plaiita; it Is the judgment of the Admfn- estimates contained. some errors and praposed standard. It was concluded, 
• ...._ .. _ .. '--• •• · · however,. that the· proposed.. standard 
.... ~~ - ..... a p!s,n''a emtsskms tiqual overs!gbts, not because the concentration . would have little or Do adverse economic 
or exceed 20 percen~· apeclty. the emls-o . standard was changed ll:npact on·. petroleum re1hlerlea.. In llght 
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of" ~e ...wmment& i'eeeived, the Agency. 
reexamined t.his . pomt with particular 
attention ·to· tthe small ·refiner. 

rh.e details of the anlaysis are pre
sented in Appendix C to Volume 3 of :the 
baekground information document. ·The 
domestic petroleum . mdustry is ex
tremely complex a.nd highly sophist!-. 
c:a.ted. ·Thus, any analysis of the .petro
leum reftning industry Will of necessity be · 
based on .a number of :simplifying- as
sumptions. Although the assumptions in 
t.he economic impact statement appear 
reasonable, the ·statement should not be 
viewed as defin!tivelyldentifying specific 
costs; rather it ldentifies a nmge oi costs· 
a.nd approximate Impact 'points. 'The an
alysis exa.mines more t."la.n the economic 
impact of the 'Ste.OOard for fuel gas rom
bustion ·systems: It also 'examines the · 
combined economic· impact -01: "this 
standard tor fuel gas -combustion sys
tems, the standards for fluid catalytic 
cracking 'linits, the water quality emuent 
guidelines being developed for petroleum 
refineries, and EPA's regulations requir
ing the reduction of lead ·in gasoline. 
Essentially, the economic impact of 'pol
lution -control' is reviewed in light oI 
the petroleum import license-fee· pro
gram being administered by the Oil and 
011.s Ofl'ze of the Department of the In-· 
terior -<38 FR 9645 and 38 FR 16195). 

This program ts designed to encourage 
expansion and ~truction of U.S. pe
troleum refining capacitY and expansion 
of U.S. crude oil production by imposing 
a fee or ta.rift' on imported petroleum 
products and crude oil. ruthough this 
program is currently being phased into 
practice with the full impact not to be 
felt until mid-19'75, the -central feature 
of the program is to impose a fee of 21c 
per barrel above world price on imported 
crude oil and a f-ee of 63c per·barrel above 
world price on imported petroleum prod
ucts such as gasoline, fuel oils, and ~un
finiShed' . or intermediate ·petroleum 
products.· 
. Under the -conditions t:urrently exist
ing in the United States. which are fore-· 
cast 1:.o -continue throughout the re
mainder of this decade and most of the 
next decade, and with domestic demand· 
for crude oil and petroleum products 
far outstripping domestic supply 11.nd pe
troleum nfinlng capacity, the import 11- _ 
cense-fee pro8'ram will encourage domes
tic prices of crude oil 11.nd petroleum 
products to mcrease .to world levels plus 
the fee or ta.rltf. Thus, 'Rn incentive of 
42¢ per barrel (63¢ per barrel minus 21¢ 
per barrel> is provided to domestic re
finers by·this program. ·In eases where 
'independent• refiners continue to enjoy 
a captive supply of domestic crude oil, or 
where 'major' -refiners engaged in the 
exploration and production of domestic 
crude are succeSsful in supplying their 
refineries 'With domestic crude oil, this 
incentive will approach the full 63¢ per 
bar.rel fee imposed -on imported petro
leum products. 

The analysis indicates that the incen-· 
tive provided to the domestic petroleum 
refining industry by the import llcense
f ee program is -greater than the costs 
of 1>0llutlon control Tequirements. ~e 

·RUlS 'ANO- REGULATIONS 

diff erence8 in -control eosts foi' the amen : . men.ts, adci1tioml data on emisB1ons from 
refiner r-elative io the Ja.rge refiner wlll · well-controlled units were obta.med !rom 
still utst. but with ;t.be .fee sy~ in industry and.a control agency. "Thi$ new 
operation the snall refiner will not be. informa.tlon and the detailed. T&.tionale 
foxced Jnto a- no-growth- situatJ.on -be- for the promulgated standard are pre
cause of comp],iance with EPA r«luire- sented in Volume .3 of the background 
ments. Therefore small refinerie5 .are not .information document. · . . . 
exempt from the stallda.rds. · This evaluation !ed t.o the conclusion 
·In response to comments received on· th&t the allowable particula.t.e. matter 

-tbe ·.proposed opacity .standard addi- emissions .should be .tncreased .to provide 
tiOnal -data were obtained on' visible for the unavoidable increase in emissions 
eD'.lissions from four well-controlled ca ta- due to ,the deterioration -of the cyclones 
Iyst reg~erators. Xhe data, which a.re. within a catalyst regenerator. The revi
summarU.ed .in VQlume 3 of the back- sion · reflecj:.s a -change 1n the Agency's 
ground information dooument, indicate judgment on what 1lDlission limit is 
that 20 percent opacity is too restrictive achievable using thtl best systems of 
f~r a well-cozitroll~ plant . .As indieated emission reduction; it is not a change 
above m the ciiscussion on -opacity, it Is in what the Agency oonsiders to be the 
the .Administrator's intent to set opacity best systems of emission .reduction-that 
standards .such that they are not more have been-adequately demonstr&ted. 
restrictive t.ha.n the applicable ~ncen- STORAGE VESSELS ro_ a PETROLEvM LIQtrms 
tration or mass standard. 'i:n the case of 
. catalyst .regenerators, it is the judgment The promulgated standard a.pplies to 
of the Administrator that if visible emis- storage vessels ·with -capacities greater 
&ions exceed 30 percent opacity except than 151,412 liters <40,000 gallons> that 
for 3 .minutes in any 1 hour such em.is- con~ crude petroleum, condensate, or 
sions will also clearly exceed the stand- finished OF intermediate products of a 
ard of 1.0 kilogram of particulate matter petroleum refinery. To reduce emissions 
per 1,000 kilograms of. coke bum-oif. of .hydrocarbons to the atmosphere, a 
Therefore, the promulgated standard of vapor recovery system or equiv8.Ient con-
30 percent except for 3 minutes in any •trol as required if the stored liquid has 
1 .hour is judged to be not more rcstric- a ·true vapor pres8,tre, under -;torage 
tlve than the mass standard of 1.0 kg/ conditions, greater than 570 millimeters 
1,000·.kg of coke bum-off. . of mercury <mm Hg); and a floating 
.. An additional relief from the opacity roof or equivalent control is required if 

standard is provided by the regulations the stored liquid's pressure is between is 
promulgated on October 15, 1973 <38 FR and 570 mm Hg, inclusive. Records must 
28564), which exempt from opacity be kept of Jiquids storeq, by date; -0f 
standards any emissions generated dur- .typical vapor pressure; and, Jn certain 
i~g startups, shutdowns, or ma1func- cases, of average monthly storage tem
tions. A general discussion of the ·pur- peratu.reS; The Administrator may re
pose of opacity standards and the issues quire, in specific eases, that the liquid 
involved in setting them is included in ... be sampled and true vapor press'ure de
Chapter 2 <>f Volume 3 of the background termined, but normally the maintenance 
information document. of good records that a.re ready for iri-

Commentators pointed out that the spection will be the requirement that 
volume of ,gases discharged to the atmos- owners and operators must meet in order 
phere from eatalyst regenerators ean to demonstrate cornoliance. 
vary significantly, depending upon the The defiD.ition of "storage vessel" is 
overall system used to control emissions changed from the proposed form to spe
of particulate matter and carbon monox- cl.fically exclude high-pressure -vessels, 
ide. Consequently, the .degree of control subsurface caverns, porous-rock reser
required to meet the proposed concen- vo:lrs, and some underground tanks. As 
tration standard (50 mg/Nm") for par- commentators pointed out, these types 
ticulate matter depends upon the over- of storage are optimum· for preventing 
all type of emission control system t'he release of emissions to the atmos
employed. phere and need no additional control 

The various types of emission control devices. The propased . defimtton of 
systems utilized by catalyst regenerators ... petroleum liquids" was validly criticized 
and the alternative means of expressing as being too inclusive, and 1t is changed 
an emission standard for particulate to specify what is tncluded and what is 
matter .other than by an allowable con- e:ir:cluded. .The defin1tion ot vaIJcir Tecov
centr.ation of particulate matter were ery system expresses the intent, in part; 
evaluated. The alternative ways of ex- of such a system as "'to prevent·• • • 
pressing the standard were Cl) specifics.- emission.".-Bome comment.a.tors felt that 
tion of control efficiency, <2> limiting ttl1s could .. imply· a TeQuil\?ment for 
emissions based on a process weight re- 100 percent-e1f1!Ctiveness. The definition 
striction, and <3> limiting emissions on 1s consistent w;th the wording found ih 
tbe basis of the size or capacity of .a m&nY state &nd ioca1 ?'egUlations for 
unit. Expressing the standard m terms storage . 'Of petroleum Uquids-regula
of kilograms of particulate matter per t1.ons. that have been· sellBibly enforced 
1,000 kilograms of coke burn-off was and complled·with. EPA recognizes that 
determined to be the best alternative. the effectiveness <>! such systems vari~ 

Several of those who wrote to the· with clinia.te a.nd types and concentra
Agency indicated that the proposed par- tions o! vapors and deliberate!~ avoided 
ticulate matter standard for ai.ta.Iyst requiring a speci1ic ievel -Of effectiveness. 
regenerators '(50 mg/Nm"> was too re- control syst.ems ·-which "8re eapable t>f 
strtctive. To fully evaluate these <:em.;. · providlng an equivalent amount of con-

FEDECAL REGISTEn, -VOL-.39;· NO. 417-'f'IUDAY, MARCM 8, W97~ 

IV-33 



trol of bydrci:ubon emissions mg,y bs ·· Sn:coNDABY LlIAD SllaELTERS AND REFINERIES 
used in lieu of the systems specified by The promulgated standards. llmlt 
the sta.ndard. An. eXl!.m.Ple of an equiv-· emissions of particulw matter <1> from 
a.lent control i;ystem 1s one which in- blast ccupom> ·and reverberatory fur
clnerates With a.n auxilla.ry fuel th~ na.ces to no more than 50 mg/dscm 
hydrocarbon emissions from the storage co.o22 gr/dscf> and to less .than 20 per
tank before such emissions are released cent opacity, ·and <2> from pot furnaces 
into the atmosphere. having chaJ.·ging ca?Mities equal to or 

The storage of crude oil and conden° greater than 250 kilograms to less than 
.. sate a& producing .fields is spec.Wcally 10 percent opacity. 
exempted from the standard. The pro- These standards are the same a.s those 
posed regulation had intended sueh an proposed except that the 2-minutes-'per• 
exemption by appiying the standard hour exemption is removed from both 
only to storage vessels With capacities opacity standards. The general rationale 
above 65,000 gallons. Industry repre- for this change is preseD!ted above in the 
sentatives indicated th.a.t ·this ·action discussion of opacity. Two factors led 
would exempt essentiil.ny all of the pro-- to this change in the opacity standards; 
ducing :field storage; but later data Cl) The separately promulgated regula
showed that larger tanks are used in tions that provide exemptions from the 
these locations. The· spec.We exemption opacity standards during periods of 
in the promulgated . regula.tfun better startup, shutdown., and malfunction Csee 
suits the intention. The st.a.ndald now FEDERAL REGISTER of October 15, 1973, 
applies at capacities greater than 40,000 38 FR 28564>, and. C2> the comments, 

. gallons, the size originally selected as· reevaluation of data, and collection o:f 
being most consistent with existing State new data and information whJch show 
and local regulations before it was in- that there is no basis for time exemp
creased to exempt producing field stior- tions in addition to those provided for 
age. Producing field storage is exempt ste.rtups, shutdowns, and malfunctions, 
becaUSf) the low level of emissions, the a.nd that the opacity standard is not 
relatively small size of these ta.nlm, a.nd more restrictive tha.n the concentration 
their commonly remote locations argue standard. . . . 
against justifying the switch from the · Minor changes to the proposed version 
bolted-construction, ·fixed-roof tanks in of the regulation have been made to 
common use to the welded-construction, clarify meanings and to exclude repet1-
:ftoat1ng-roof tanks that would be re-.. 
quired for new sources to comply with tive provisions and definitions which a.re 
the standards. now included in subpart A, General Pro-

visions, and which are applicable to all 
The proPQ6ed standard required the new source performance standards. use of conservation vents when petro-

leum liquids were stored at true vapor SECONDARY BRASS AND BRONZE INGOT 
pressures less tha.n 78 µun Hg. This re- PRODUCTION PLANTS 
quirement is deleted because, as com- · The promulgated standards limit the 

evaluation of data. and collection of new 
data. and information wh1cb show .that 
there JS no basis for additional tune 
exemptions. 

Minor changes to the proposed version 
of the regulation have been made. to 
clarify meanings and to exclude repeti
tive provisions and definitions which 
a.re now included 1n subpart A,, General 
Provisions, and which are applicable to 
all new source performance standards. 

IRON AND STEEL PLANTS 

The promulgated standards limit the 
emissions _of particulate matter from 
basic OXYgen process furnaces to no more 
tha.p. 50 mg/dscm C0.022 gr/dscf>. This 
is the sa.me concentration llmlt as was 
proposed. The opacity standard and the 
attendant monitoring requirement are 
not promUlgated at th.ls time. Sections 
of the regulation are reserved for the 
inclusion of these portions at a later date. 
Commentators pointed out the 1napproc 
priateness of the proposed opacity stand
ard ClO percent opacity except for 2 
minutes each hour> for th1s cyclic steel
maldng process. The separate promul
gation of regulations which provide ex
emptions from opacity standards during 
periods of startup, shutdown, and· mal
function (see FEDERAL REGisTER of Octoc 
ber 15, 1973, 38 FR 28564) a.dd another 
dimension to the problem, and new data 
show variations in opacity for reasons 
not yet well enough identified. 

The promulgated regulation rep1·esents 
. no substantial change to that proposed. 
Some wording is changed to clarify 
meanings and, as discussed under Gen
eral. Provisions above, several proviSions 
and definitions are deleted from this sub
part and added to subpart A, which ap
plies to all new source performance 
standarQ.s, to avoid repetition. 

mentators validly argued, certain stocks emissions of particulate matter Cl) from 
foul these vents, ln cold weather the reverberatory furnaces having produc· 
vents must be locked open or removed to tion capacities equal to or greater than 
prevent freezing, and the beneficial ef- 1,000 kg (2;205 lb) to no more than 50 
fects of such vents are mlnimal. mg/dscm <0.022 gr/dscf> and to less than SEWAGE TREATMENT PLANTS 

The monitoring and recordkeeping 20 percent opacity, <2> from electric The promulgated standards for sludge 
requirements are substantially reduced furnaces having capacities equal to or incineratol's at municipal· sewage treat· 
from those which were propcsed. Over greater tha.n 1,000 kg (2,205 lb> to less ment plants limit particulate er.lissions 
half of those who commented on this than 10 percent opacity, and C3) from to no more than 0.65 g/kg dry sludge 
regUla.tion Q.rgUed that an unJ,ustiftable · blast <cupola.> furnaces having capacities input Cl.30 lb/ton dry sludge input> and 
burden was placed on ·owners and op- equal to or greater than 251) kg/hr (550 to less than 20 percent opacity. The pro
erators of remote tank farms, terminals, lb/hr) to less than 10 percent opacity. · posed standards would have- llmlted 
and marketing operations. EPA agrees. These standards are the same as those · emissions to a concentration of 70 mg/ 
The basis for the proposed standard was proposed except that the opacity llmit Nm3 C0.031 gr/dscf> and to less than 10 
the large, modem refinery which could for emissions from the affected reverber- · percent opacity except for 2 minutes in 
have met the proposed requirements with atory furnaces 1s increased from less any 1 hour. The level of. control required 
little difll.culty. The reduced require- than 10 percent to less than 20 percent by the standard remains the same, but 
ments a.id both enforcement ofll.cials and the 2-mtnutes-per-hour exemption the units are changed from a concentra
a.nd owners/opera.tors by reducing 1s removed from all three opacity stand- · tion to a mass basis because-the deter
paperworl!: without sacrificing the ob- a.rds. The general rationale ·for· these mination of combustion air as .opposed 
jectives of the regula.tion. . changes 1s presented in the discussion of to dil~tion ail' for these facillties is par-

Some s~ific ma.intenance ii'eciuire- opacity above. The three factors which ticularly dil!lcult and could lead to un
ments were proposed but are· deleted. led to these changes are Cl> the data and acceptable degrees of error. The section 
eommenta.tors pointed out that th~ re-· comments, summarized in Volume 3 of on test methods is revised in accord
quirements were not sufliciently explicit. the background information document, a.nee with the- change of units for the 
A recent cb.a.nge to the Genera.I Provi· which show, in the judgment of the standard. · · 
sions, sub'P$!.rii A. <see FEDERAL REGISTn Administrator, that the opacity standard ·A section is. added specli'yina mstru0 · 

of ~ 15, 1973; 38 FR 28564) r&o>· proposed for reverberatory furnaces was menta.tion and sampling access points 
:iuires. thg,I; all e.frected . facilities and too restrictive and that the promulgated needed to determine sludge charging 
emission control syst.ems be operated opacity standard is not more restricted rate. Determination of tbJs rate 1s net:es
and ma.int9.fned in a manner conSlstent than the concentration standard, (2) sary as a result of the change of units 
with good air :i,rollution control practice the separately promulgated. regulations for the standard. Flow mea.surina devices 
for mlnlmlzing·emlssions. Th1B provision which provide exemptions from opacity with an accuracy of ±5 percent must be 
will en.sure the USG of good maintenance standards during per10ds of startup,· installed to determine - eithei' the mass 
practices for storage ves:iels, which was shutdown. and malfunction <see FED-· . or volume of the. sludge charged to the 
the 1ntm.t of the propooed maintenance ERAL REGISTER of October 15, 1973, 38 incinerator.- and access to the sludge 
requlre:nmt!ib FR 28564), and (3) the commentR, re. eh&raed . must be provided oo ss well .. 
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mixed representative .gra.b sample of the 
sludge can~ obtained. 

The general rationale for the change 
tn the opacity standard is presented 
in the discusc;ton .t0f opacity . above. 
The three is.cbors .which led to t;his 
change are <DJ the· da.ta, ~arized 
in Volume 3·of the background informa
tion document, .which, in the judgment 
of the Administrator, show that the pro
posed opacity standard was too restric
tive and that the promulgated standard 
i.s not more restrictive than the mass 
standard, (2) the separately promulgated 
regulations which provide exemptions 
from opacity standards during perio(js of 
startup, shutdown, and malfunction <see 
PEDERAL REGISTER -Of Oct-Ober 15, 1973, .38 
PR 28564> • .and (3) .reevaluation ~f data 
md collection of new data and informa
;ion which show that there is no basis 
[or additional time exemptions. 

Minor changes to the proposed version 
Jf the ngulation have been made to 
~larify meanings and to exclude repeti..; 
tive provisions and definitions which are 
now included in subpart A, General Pro
visions, and are applicable to all new 
source performance standards. 

TEST METHODS 

TE:st M~thods 10 and 11 as proposed 
contained typographical 1!rrors that are 
now corrected in both text and equations. 
Some wording is changed t-0 clarify 
meanings and procedures as well. 

In Method 10, which is for determina
tion of .CO -emissions, the term "grab 
sampling" is changed to "continuous 
sampling" to prevent confusion. The 
Orsat analyzer is -deleted from ·the list 
of analytical .equipment because a Jess 
complex method of analysis was judged 
sufficiently sensitive. For clarification, a 
sentence is added to the section on re
agents requiring calibration gases to be 
certified by the manufacturer. Tempera
ture of the silica gel is changed from 
11·1·c (350°F) to 175°C {347°F) to be 
consistent with the emphasis on metric 
units as the primary units. A technique 
for determining the co. ~ontent of the 
gas has been -added to both the con
tinuous and integrated sampling proce
dures. This technique may be used rather 
than the technique described in Method 
3." Use of the latter technique was re
quired in the .proposed Method 10. 

Method 11, which J.s for determination 
o! II-,S emisslons, 1s modified to require 
five midget impingers rather than the 
proposed lour. The fifth impinger con
tains hydrogen peroxide to remove·sul
fur dioxide as an interferant. A para
graph 1s added specifying the hydrogen 
lieroxide solution to be used, and the 
procedure description 1s altered to in
clude procedures specific to the filth im
ptnger. The term "iodine number 1iask" 1s 
change~ to "iodine flask" to prevent con
fusion. 

Dated: February 22, 1974. 

RUSSELL E. TRAIN, 
Administrator. 

Part· 60. Chaptiar I.· Title 40, ·Oode -.of 
Federal Regulations, 1s amended by !'e
vising subpart A, by adding new subparts 

· I,J,K,L,M.N, and 0, and by adding 
Methods 10 and 11 to the AppendJx, as 
follows: 

. Sec. 
60.2 
60.3 
60.4 
60.6 
G0.7 
60..8 __ 
60.12 

Subpart A--G"n"rnl 9'nlvisions· 

Defl.n1 tlons. 
Abbreviations. 
Address. 
Review .of plans. 
Notification and recordkeeplng. 
Perfor.manoe tests. 
C1rCWJ?'1ent1on. 

Subpart I-Standards of Performance for Asphalt 
<;_oncrete Plants 

6090 Appllce.bH!ty -and -O.esigna.t1on or ar-
!ected !a.c1llty. 

Subpart A-Genera.I Provlmns 
1. Section 60.2 is amended by revising 

paragraphs m and Cl> and adding para
graphs (S). (t). (U). (V). and (W) as 
follows: 
§ 60.2 Definitions. • 

• .. • • 
m "Commenced" means, with respect 

to the definition of "new source" in sec
tion lll<a) (2) of the Act, that an owner 
or operator has undertaken a continuous 
program of construction or modification 
or that an owner or operator.-has entered 
into a contractual obligation to under
take and complete, within a reasonable 
time, a continuous program <>f eon...<:trv.c
tion or modification. 

60.91 Definitions. • • o • _.. 
60.92 · Standard tor particulate matter. (1) "Standard conditions" means a 
60.93 Test methods .and procedures. temperature of 2o·c (68°F) and a pres-

Subpart J-Standarcls of P<?rfonnanee for sure of 760 mm of Hg (29.92 in.<>f Hg). 
Petroleum Refineries .. 

0 0 0 

60.1-00 Appllce.bllity and deslgne.tlon ot -at- (s) ''Reference method" means any 
fected facility. · 

60.101 Definitions. method of sampling and analyzing for an 
60.102 Standard tor _particulate m1<tter. air pollutant as described in the appendix 
60.103 Standard tor carbon monoxide. to this part. 
60.104 Standard tor sulfur dioxide. (t) "Equivalent method" means any 
60.105 Emission monitoring. method of sampling and analyzing for an 
60.106 Test methods and procedures. air pollutant which hs:i.ve been demon-
Subpart !<-Standards of Perfonnance for Stor.ige . sti:-ated to the Administartor's satisfac-

Vessels for Petroleum Liquids tion to have a consistent and quantita-
60.110 Applicability and <lestgnatlon of tively known relationship to the refer-

aft"ected fa.cll!ty. ence method, under specified conditicns. 
60.111 Definitions. (u) ''Alten1ative method" means any 
60.112 Standard tor hydrocarbons. method of sampling and .analyzing for an 
60.J 13 Monitoring of operations. air pollutant which is .not a reference or 

Subpari L-standards of PerfOt"mance for equivalent method but which has been 
Secondary Lead Smelters demonstrated to the Administratar's.sat-

60.120 Appl!cablllty and designation of isfaction t.o, bl specific cases, produce 
a.!fected facility. results adequate for his determination of 

ISO.J.21 ·· Definitions. 
60.122 Standard forpe.rtlculate matter. compliance. 
60.123 Testmetbods and procedures.- "(v) "Particulate matter" mean5 .any 
Subpart M--:Standards of Parformance for Sec
ondary 6raH ond Bronze Ingot Production Plants 

60.130 Applicability and designation o! 

60.131 
60.132 
60.133 

· affected fac!l!ty. 
Definitions. 
Standard for particulate matter. 
Test met.hods a.nd procedures. 

Subpart N-Stondonls of ~rfonnonco fM Iron 
- nnd Stoel Plontil 

60.140 ApplloabWty an<I deslgna.tlon of 

60.141 
60.142 
60.143 
60.144 

.e.trected.!a.c.Wty. 
De.ft n1 tions. 
Standard tor particUlate matter. 
(Reservedl . 
Test methods end procedures. 

Subpart 0--Standards af Performance for 
Sewage Tr<letmerrt'l"lmnts 

60.150 Appllcablllty and designation of 
affected factltty. 

60.151 Deflnltlons. 
60.162 Standard !or particulate matter. 
60.153 Monitoring o! operations. 
60.154 Test methods and procedures. 

APPZNDIX-TE:s: Mrt'BODS _ 

MethOd 10-Determin.&tlon of carbon mon
oxide eDlissions froin sta
tionary sources. 

Method 11-Petermlne.tlon of hydrogen lrul.
flde emissions from stationary 
sources. 

AtlTHOllI"rY: Secs. 111, 114, Pub. L. "91-604 
(42 U.S.C. 1857(c) (6) and {9)). 

·finely divided solid or liquid material, 
other than uncombined water, as meas
ured by method 5 of the appendix. 

<w> "Run" means the net period cif 
time during which an emission 6alllPle 
is {X)llected. Unless <itherwiSe specified, 
a run may be either intermittent or con
tinuous within the limits of good en~i
neering praetice. 

.2. Section a0-3 1s revised to read as 
follows: 
§ 60.'3 Abbreviations. 

The abbreviations -used 1n this part 
have the following meanings: 
A.S.'I' .M.-Ame:rlcan SOC1ety tor Testing and 

Mate rte.ls 
Btu-Brttlsb thermal unit 
•G-degree Celsi.Us (centlgre.de) 
ca.I~orJe 
Cds-<:adm!um sulfide 
c~ub1e feet per mlllute 
CO--Carban monoxide 
co,~srbon dioxide . 
dscm-dry cub!.c meter(s) at standard con-

. dltions 
dscf--dry cublc teet at standard oonCUUcms 
eq-equlva.Ients 
•F--degree Fahrenheit 
g-gre.m(s) 
gal-1l'l!.110D (B) 
g eq~m eqaivalents -
gr--graln(s) · 
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9314. · RULES' AND REGULATIONS 

hr-hour(s) 4. In § 60.6, paragraph Cb> ls .. revised ca.use of forced shutdown, failure of an 
HCl-hydrochlortc acid · t.o read as follows: · irreplaceable portion of the sample 
Hg-merO'Ul'Y · · train. extreme meteorological conditions, 
R.o-<wat.er § 60.6 Review of plans. - or - other circumstances, beyond the 
H:S-hydrogen suUide • • • • • owner or· apera.tor's control. compliance 
~.-aulturlc acid (b) (1) A separate request shall be sub• may, UPon the Adminlstrator's approval. 
tn.-tnch(es) mitted tor ea.ch.construction or modifica- be determined using the arithmetic mean 
'K-degree Kelvin tion project. . . · of the results of the two other runs. · 
k-1,000 tif th l 
kg-kllogram(e) <2> Ea.ch request shall iden Y e 0- 7. A new § 60.12 is added t.o subpart 
l-llter(s) . cation of such project, and bi> accom- A as follo-WS: 
ipm-Uter(s) permlnut.e panled by technical information describ-
lb-po-qnd(s) tng the proposed nature, size, design, and § 60.12 Circumvention. 
m-meter(s) . method of operation of ea.ch affected fa- · No owner or· operat.o.r subject tO the 
meq-mUliequlvallent(s) . cillty involved in such project, inclucting provisions of this part shalf build, erect, 
mtn-millurt;e{s) information on any requipment t.o be install. or use any article, machine, 
mg-mUltgram(s) used for measurement or control of emis- equipment or process, the use of which 
mI-mW111ter(s) . sions. conceals an emission which would other-
mm-m11l.lmeter(s) · f li 
mol. wt.-moleculu weight 5: In § 60.7 paragraph Cd) ls added as wise constitute a violation o an app ca-
mv-mllllvolt follows: ble standard. Such concealment in:-
N.-nltrogen d rdk • eludes, but is not llmited t.o, the use of 
nin-nanomster(s)-10--meter § 60.7 Notification an reeo eepmg. gaseous diluents t.o aeh!eve compliance 
NO-nltrlc oxide • • "' 0 "' with an opacity standard or with a-
NO,-nltrogen dioxide · (d) Any owner or operator subject to standard which is based on the concen-
NO -nitrogen oxides the provisions of this part shall main ta.in tration of a Pollutant. in the gases dis-
o,...!oxygen a :flle of all measurements. including charged t.o the atmosphere .. 
ppb-pa.rts per bllllon monitoring and performance testing arts I, J K L M 
ppm-parts per milllon · me".,urements, and all other rePorts rutd 8· In Pa.rt 60• Subp · ' · ' ' - • 
Psia-nnunds per square_lnch absolute _, N a.nd O are added '"' follows· 
c~~ Ran1Wle records required. by all applicable sub- , .. .... . 
6-6t standard conditions parts. Any such measurements, reports · Subpart I-Standards of Performance for 
sec-second · and records shaJl be retained for at least Asphalt Concre~ Plants 
so -sulfur dioxide 2 years following the date of such meas- § 60.90 Applicability and designation of 
so:-sulfUr trioxide urements, reports, and records. affected facility. 
,.g-mtcrogram(s)-lO"" gram 6. Section 60.8 is amended by revising The affected facility t.o which the pro..-

3. Section 60.4 ls revised t.o read as paragraphs <b> and (f) and by deleting visions of this subpart apply is each 
follows: in para.graph Cd> tJhe number "10" after asphalt concrete plant. For the purpose 

the word "Adm..inistrator" and sub&titut- of this subpart, an asphalt concrete plant 
§ 60.4 Address. ing the number "30." The revised para- is compriSed only of any combination of 

All requests, reports, applications, sub- graphs Cb> and Cf> read as follows: the following: Dryers; systems . for 
mittals, and other communications t.o the p ·. screemn· g, handling, st.oring, and weie-h-t t;o this a.rt shall § 60.8 erformance tests. _ 
Administrator pursua.n P ssed • • • Ing hot aggregate: systems for loading, 
be submitted 1n dUPlicate and addre • • transferring, and storing mineral filler; 
to the appropriate Regional Ofllce of.the <b> Performance tests shall be cori- systems for mixing asphalt concrete; 
Environmental Protection Agency; to the ducted and -data reduced in accordance ·and. the Joa.ding, transfer, and. storage 
attention of the Director, Enforcement 'With the test methods and . procedures systems associated with emission control 
Division. The regional omees "ate as fol"'. contained in each applicable · subpart · systems. 
lows: ' unless the Administrator Cl> specifies 

· · or approves, in c.nAl>ifl.c cases, the use of § 60.91 Definitions. Region I (Connectlcut, Maine, New Hamp- u,,...~ 
shire, Massachusetts, Rhode Island, Ver- a reference method with minor changes . As used. in this subpart, all tenns not 
mont), John P. Kennedy Federal Building, in methodology, <2> approvee the use defined herein shall have the meaning 
Boston, Massach'usetts 0220s. of an equivalent method, (3) approves given them in the Act and in '.:Ubpart A 
Reg~:>n n (New York, New Jersey, Puerto the use of an alternative method the re- of this part. . 

Rlco, Virg1n Islands). Federal Oftlce Bu1ld1Dg, sults of which he has determined t.o be . <a.> "Asphalt concrete p18.Dlt" means 
26 Federal Plaza- (Foley Square). New York, ·adequate for indicating whether a spe- any facility, ea de!iCrlbed in § 60.90, used 
N.Y. looo7• · · cific 8ource ts in compliance, or (4) t.o manufacture asphalt concrete by 

Reglon m. (Delaware, Distrlct ot Colum· waives the requirement for performance heating and drying aggregate and mixbia, Pennsylvania, Maryland, Vtrgln1a. West 
Virginia), Curtis BuUdiDg, Sixth and wamut tests because the owner or opera.tor of Ing with asphalt cements. 
Streets, Philadelphia, Pennsylvania 19106. a source has demonstrated by other § 60.92 Standard for particulate matter. 

Region IV (Alabama, Florida, Georgia, Mis• means to the Admin1strator's satlsfac-
sissippi, Kentucky, North carol.tna, south tton that the affected facility ts in com- Ca) On and after t!he date on which 
carolJna, Tennessee), SUlte 300, 1421 Pee.ch· pllance with the standard. Nothing Jn the performance test requir~ to be con-
tree street, Atlanta, Georgia 30309. this paragraph shall be construed t;o ducted by § 60.8 Js completed, no owne~ 

Region V (IDinols, Indiana,. Mlnnesota, rlt to · bj ct t;o the visi ft 
Michigan, Ohio, wtsconstn), 1 North Wacker abrogate the Administrat.or's a.utho y or opera r su e pro ons o. 
Drive, Cblcsgo, mtno1s 60606. . . . . to require testing under section. 114 of this subpart shall discharge or cause tha 

Region VI (Arkansas, Loutstana, New Mm- the Act. · . discharge into-the atmasphere from any 
co, Oklahoma, Texa.a), 1600 Patterson· Street, • • • • •. a.Jfected facility any gases which: . 
Dallas, Texas 75201. · - . <U Contain particulate matter in ex., 

Region VII (Iowa, Kansas, 1141ssourt,· Ne- . (f) Each performance test shall COD-· cess of 90 mg/dscm (0.04 gr/dscf). _ 
braaka), 1735 Baltimore Street, Kansas City, sist of· three separate ru:ils u$lng the ·· (2) Exhibit 20 percent opacity, or 
:Missouri 64108. . . . . a.ppllcable test method. Each run shall· greater. Where' the presence of uncomc 
· Regloi:i · vm (Colorado, Montana, North be conducted for the time and llllder the billed water is the only reason for failure 

Dakota. South Dakota, l1tab, Wyoming)• 918 conditions specified Jn the applicable t.o meet the requirements of this para.
Lincoln Towers, 1860 Lincoln Street, Denver, standard. For the purpose of determin-. graph, such failure shall not be a viola.-
Colorado 

80203
• · · ·. mg . compliance with . an ~Plica.ble tion of this section. 

Region :cc (Arizona, caiuorma; Hawall, ta.ndn~ th n-'""--eti . f 
Ne-.. ft Guam, American Samoa), 100 Call•. s ... ..., e ....... ~...... c means o re-· § 60 93 T t th--'- d -----' 
:ro~treel, San PraDctseo, Callfornla Ml~ suits of the three nms shall apply. In • es me OWi an · prvceuures. 

Region x (Wuhmgton, 0regon, Idaho, . the event that a. sample ls accidentally Ca.> ·The reference methods appended . 
Alaeka), 1200 S1%tll· Avenue, Seattle, Wash• lost or conditions occur Jn which one of t.o this pa.rt, except as provtded.for in 
iDgton 98101. · · · · tile three nms must be discontinued be- J 60.8<b>, shall be use.d to determine 
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compllancewftMbestandazdsorescrlbed •t60.102 Sc.ndad - • puticalale •<o··A· ~hotoelectfle. <1!111' ~,,~ 
In§ 60.92 as follows: matter. - ·cnoke-detec:tor and 'NJCO?'der to contmu-

U> Method 5 for the concentration of · <a> on and after the date on which -ously monitor 11nd 1'3COrd the <>llUlty of 
particulate matter and the associate«\ .the performance test--zeciulred to be con- gases dischs.rge(i ·lnto 'the atmosphere 
moisture content. - . ducted by § 60.8 1s ·completed, no owner from the fiuld eat.alytic <:ra.eking unit 

<2> Method 1 for sample and velocity to j t to th ...... o! catalyst-regenerator. 
traverses. · or opera; r sub ec e prono•om .. <'2> An Instrument ior cc>ntmuously 

(3) Method 2 tor velA.-.. and volu- this subpart shall discharge or ca.use the monitoring and record.Ing the concentra• 
""'~" .dJ.scbarge into the atmosphere from any 

metric flow rate. and ·fluid -ca.talyttc cracking unit cata.lyst re- 'tiollto! CO in gases discharged 1nto the 
< 4) Method 3 !or gas analysis. genera.tor or from 11.ny 1luid catalytic atmosphere from fiuid catalytic cr8.ck-
<b> For Method 5, the ·sampling time kin to te h t Ing :unit -.catalyst regenerators, eicept 

for ea.ch run shall be- at least 60 minutes =er: g unit µicinera r-was ea ·where the requirements of pll.t'9,gl'aph <a.> 
andthesamplingratesha.llbeatleast0.9 (1) Particulate matter Jn excess of <3> oftbissectionaremet. · _.. 

dsem./hrshorter sam<0.53pllngdsc=· >wi:ice~~~ 1.-0 kg/1000 kg <1.0 lb/1000 lb> of coke m~to~tnung and~~~- =:cu~u:: 
.bum-off in.the catalyst regenerator. - .........., 

tated by process variables or ()ther !ac- <2> Gases exhibiting 30 percent opac- perature and 0. concentration .m the 
tors, may be approved by the Admlnis- ity or· greater. except for ,3 minutes in exh'aust gases from any· incinerator
trator. any 1 hour. Where the presence of un- waste heat boller which combusts the 
Subpart J-Standards of Performance for combined water ls the only reason for -exhaust gases from a fluid catalytic 

Petroleum Refineries faiiure to meei ihe requirements of this 'cracking- unit cat,alyst regenerator ex-. 

§ 60.100 Applicahilitx and -designation 
o( aft' ected facility. 

-.The provisions of this subpart a.reap
plicable to the following affected facil
ities In petroleum refineries: Fluid cata
lytic cracking unit catalyst regenerators, 
fiuld catalytic cracking unit incinerator
waste heat boilers, and -fuel gas combus
tion devices. 

subparagraph, such failure shall not be a -eept ·where. the requirements of para-
violation of this section. 'graph <a> <2> of this section are met. · 

Cb> In those instances in which aux- . <4> An instl'Ulllent for continuously 
.ilia.ry liquid or solid fossll fuels' are monitoring and recording concentrations. 
burned In the fiuld catalytic cracking of H,,S in fuel gases burned in e.ny fuel 
unit incinerator-waste heat boiler, par- gas combustion device, except where the · 
ticular matter in excess of that permit- requirements of§ 60.104<b> are met. Fuel 
ted by para.graph ca> cu of this section gas-combustion devices having a common
may be emitted to the atmosphere; ex- source of ·fuel gas may be monitored at 
cept that the incremental rate of partic- one location 1f sampling at this loca-
ul te Issi shall t d 0 18 I --tion produces results representative of 

§ 60.101 Definitions. . a em ons no excee . g the H,,S concentration-tn the ft.el gas 
million cal <0.10 lb/million Btu> of heat 

de~~e~i!~b~~~~ ~e te~:n:gt input attributable to such liquid or solid · b~)edAn instrument for continuously 
fuel. given them in the Act and in subpart A. monitoring and recording concentrations 

<a> "Petroleum re.finery" means any § 60.103 Standard for carbon monoxide. of SO, in the gases discharged into the 
facility engaged in producing gasoline, ca> on and after the date on which atmosphere from the combustion of fuel 
kerosene, distillate fuel oils, residual fuel the performance test ·required to be con- gases except where the .requirements of 
oils, - lubricants, · or· other · products ducted by § 60.S· Is completed, no owner § 60.104 Ca> are met. _ 
through ·distillation of petroleum or or operator subject to the provisions -0f '(b) Instruments, and sampling s;vstems 
through redistillatlon, cracking or .re- this subpart shall discharge or cause the installed and used PUTSUant to this sec
fonnl.ng of unflnished . petroleum discharge into the atmosphere from the tion shall meet spectfications prescribed 
.derivatives. · fiuid -catalytic cracking unit cataJyst by the Administrator and each lnstru-

<b> "Petroleum" means the crude -011 ·regenerator any gases which contain car- · ment shall be calibrated Jn accordance· 
removed from the earth and the oils de- bon monoxide in excess of o.050 ·percent with the method prescribed by the manu-
rived from tar sands, shale, and coal. by volume. facturer of such Instrument. The lnstru-

<c> "Process gas" means any gas gen- menU; shall be subjected to the manu-
era.ted by a petroleum refinery process § 60.104 Standard for sulfur dioxide. facturer's recommended zero adjustment 
unit, except fuel gas and process upset <a> On and· after the date on which and calibration procedures at least once 
gas as defined in this section. _ the performance test required to be con- per 24-hour operating period Unless the 

(d) "Fuel gas" means any gas which ducted by § 60.8 is completed, no own- .manufacturer specifies. or recommends 
ls generated by .a. petroleum .re.finery er or operator subject to the provisions of calibration at shorter intervals. in 'Which 
process unit and which is combusted, in- this subpart shall burn in any fuel gas case such specifications or :recommenda- -
eluding any gaseous mixture of natural combustion device 1LDY fuel gas which tions shall be followed. 
gas and fuel gas which Is combusted. contains H..'3 in excess of 230 mg/dscm <c> . The average coke bum-ofi rate 

<e) ''Process upset gas" means any gas <0.10 gr /dscf>, except as . provided in 1thouss.nds of kllogra,m/br) and hours of 
generated by a petroleum re.finery process paragraph <b> of ~ section. The com- operation fo:r any 1luid catalytic crack
untt ws a result of start-up, shut-down, bust!on of process upset gas In a :flare, 1ng unit catalyst regenerator Snbject to 
upset or malfunction. or the combustion in a fia.re of process § 60.102 or 60.103 shall be recorded daily. 

if) "Refinery :process unft" means any ga.s or fuel gas which is released to the Cd> For any 11uld catalytic cracking 
segment of the petroleum refinery in fiare as a result of relief valve leakage, is unit ca.talyst regenerator which is subject 
which a ~c processing operation Is exempt from this paragraph. to~ 60.102 and which ut1l:izes an inclner
c0nducted.. _ _ <b> The owner <>r opera.tor may elect - ator-waste heat boner to combust the 

Cg' '"Fuel gas combustion device" to treat the gases resulting from the com- exhaust gases :from the catalyst ·regen
means any equipment, such as process bustion of fuel gas in a manner which erator. the owner or operator shall re
heaters. bollers and :flares used to com- limits the release of SO: to the atmos- cord daily the rate of combmtion of 
bu.st fuel gas, but does not include fiuid phere if it is shown to the satisfaction liquid or solid fossil fuels (liters/hr or 
coking unit and fluid catalytic as.eking of the .Administrator that this prevents kilograms/hr) and the hours of opera.
Unit incinerator-waste heat boilers or fa- so. emissions as effectively as compli- tion during which liquid or sdlid fossil 
cillties 1n which gases a.re combusted to '8.Ilce w.tth the.requirements of paragraph fuels are combusted .in the incinerator-
produce.sulfur or sulfuric acid. · <e.> of this section. waste heat boller. 

<h> "Coke bum-off" means the coke . <e> For the purpose -of l'eJM>rts-pur-
§ 60.105 Emission mo_nitoring. suant to § 60 7<c> pen'ods of x removed from ·the surface of the 11u1d · • e cess 

<a> The owner or. operator of any pe- emissions that shall be reported are de
ca.talytic CTacking unit catalyst by com- troleum refinery subject to the provisions fined as follows: 
bustion 1n the catalyst regenerator. The of this subpart shall ·install, calibrate, O> Opacity. All hourly periods in 
rate of coke burn-off is calculated by the maintain, and operate monitoring'instru- which. there are four or more 1-mtnute 
formula specified in § 60.106. menU; as follows: periods during which the average opacity 
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of the gases discharged into _the atmos
phere from any fluid catalytic cracking 
urJt catalyst regenerator subject to 
§ 60.102 exceeds 30 percent. · 

(2) Carbon monoxide. All hourly pe
riods during which the average carbon 
monoxide concentration in the gases dis
charged into the atmosphere from any 
fiuid catalytic cracking unit catalyst re
generator subject to § 60.103 exceeds 
0.050 percent by volume; or any hourlY 
period in which o. concentration and 
firebox temperature measurements indi
cate that the average concentration of 
CO in the gases discharged into the at
mosphere exceeds 0.050 percent by 

RULES AND REGULATIONS 

.(3CO . ) 
B.=0.2982 Qn (%CO:t+3COH2.088 QRA-0.099t Qa11 ~3COr+30s (Metric Unlm) 

or 

. · · (3CO . ) . 
B,=0.0186 QRB (3CO:t+3C0)+0.1303 QaA-0.00G2 Qn -

2
-+3CO:t+30s (English Unlb) 

where: 
R,=coke bum-oft rate, kg/hr (English units: lb/hr). 

0.29S-i=metric units m11teria.l bal11nce fllctor <livid$! by 100, kg·min/br·m•. 
0.01S6=Englisb units m11terial bala.nce factor divided by 100, lb-min/bf.ft'. . 

Qas=ttuld catalytic cracking unit catalyst regener11tor exhaust gas flow rate before entering I.be emission 
control system, as determined by method 2, dscm/min (English units: dscf/mln) •. 

%C01=percent carbon dioxide by volume, dry b3sis, as determined by Method 3. 
3 CO=percent carbon monoxide by volume, dry basis, as determined by Method 3. 
% 01=percent oxygen by volume, dry basis, as determined by Method 3. 
2.088=metric units material balance factor divided by 100, kg·mln/br·m•. 

0.1303=Englisb units mate.rial balance factor divided by 100, 11>-mln/br·ftl. 
QRA=air rate to fluid catalytic cracking unlt catalyst regenerator, as detennlned from fluid catalytic cracking 

unit control room lnstrumentaUon, dscm/min· (English units: cisc!/min). 
0.0994=metric units material balance factor divided by 100, kg·min/br·m•. 
0.0062=Englisb units material balance lacl-Or divided by 100, lb-mlu{hr-ft' • 

(5) Particulate emissions shall be determined by the following equation~ 
. volume-for sources which combust the 
exhaust gases .from any :fluid catalytic 
cracking unit catalyst regenerator sub
ject to § 60.103 in an incinerator-waste or 
heat boiler and for which the owner or 
operator elects to monitor in accordance 
with§ 60.105(a) (3). 

where: 

Rs= (60Xlo-<)QavC. (Metric Units) 

Rs=(8.57Xl0-1)QavC, (EngUsb Units) 

RE= particulate emission rate, kg/hr (English units: lb/hr). 
OOXIC}-l=metrlc units conversion !actor, min-kg/br-rog. 

8.67XHr•=Englisb units conversion !actor, min-lb/hf.gr. · . 
(3) -Hydrogen sulfide. All hourly pe

riods during which the average .hydrogen 
sulfide content of any fuel gas combusted 
in any ~uel gas combustion device sub
ject to § 60.104 exceeds 230 mg/dscm 
<0.10 gr/dscf> except where the require-. 
ments of § 60.104Cb) are met .. 

(4) Sulfur dioxide. All hourly periods 
during which the average sulfur dioxide 
emissions discharged into the-atmos
phere from any fuel gas combustion· de
vice subject to § 60.104 exceed the-level 
specified in § 60.104 <b>, except where the 
requirements of § 60.104<a> are met. 
§ 60.106 Teet methods and p~eduree, 

(a) For the purpose of determining · 
compliance with§ 60.102Ca> <l>, the fol
lowing .reference methods and calcula
tion procedures shall be used: 

Cl) ·For gases released to the atmos
.phere from the fluid catalytic cracking 
unit catalyst .. regenerator: 

(i) Method 5 for the concentration of 
particulate matter and moisture con-
tent, . . · 

(ti) Method 1 for sample and velocity 
traverses, and · 

<iil> Method 2 for velocity and volu-
metric flow rate. · · 

(2) For Method 5, the sampling time 
for each run shall be at least 60 minutes 
and the sampling rate shall be at least 

· 0.015 dscm/min <0.53 dscf/min>, except 
that shorter sampling times may be ap
proved by the Administrator when proc
ess variables or other factors preclude 
sampling for at least 60 minutes. 

(3) .For exhaust gases from the fluid 
catalytic cracking unit catalyst regenera
tor prior to the emission control system: 
the· integrated sample techniques . of 
Method 3 and Method 4 for gas analysis 
and moisture content, respectively; 
Method 1 for velocity traYerses; and 
Method~ for velocity and volumetric fiow 
rate. · · 

<4> Coke burn-off rate shall be deter· 
mined by the following formula: 

Qav=volumetric flow rate or gases discharged Into the atmosphere from I.be fluid catalytic cracking unit 
catalyst regenerator following the emis&on control s:irstem, as detennln~ by Method 2, dscm/mln 
(English units: <lscf/min). . · 

C,=particulate emission concentration discharged into the 11tmospbere, as detennlned by Method 6, 
mg/dscm (English units: gr/d..<eO. 

(6) For each run, emissions expressed in kg/1000 kg <English units: lb/1000 lb> 
of coke bum-off in the catalyst regenerator shall be determined by the following 
equation: · 

R,=1000::.B (Metric or English Units) . 

where: . · · · 
R,=particul"te emission rate, kg/1000 kg (English units: lb/1000 lb) ol coke bum-oft In the fluld catalytic crack· 

ing unit catalyst regenerator. · 
lOOO=conversion fact.or. kg to 1000 kg (English units: lb to 1000 lb). 
R1<=pl\rticnlate emission rate, k~/br (English units: lb/hr). 
R.=coke burn-elf rate, kg/hr (English units: lb/hr). 

(7) In those instances in which auxiliary liqUld or solid fossil fuels are'bumed 
in an incinerator-waste heat boiler, the rate of particulate matter emissions per
mitted under §.60.102<b> must be determined. Auxiliary fuel heat input, expressed 
in millions of cal/hr <English units: Millions of Btu/hr) shall be calculated fof 
each run by fuel flow rate measurement and analysis of the liquid or solid auxiliary 
fossil fuels. For each run, the rate of particulate emissions permitted· under 
§ 60.102 <b> shall be calculated from the following equation: · 

R,=1.0 I 0·1;_;1 (Metric Units). · 

or·· 

. R,=1.0 I O.JO H (English Units) 
Re 

where: . . . · . · 
R.=allowabJe. pnrticubte emission rate, kg/1000 kg (English units: lb/1000 lb) of coke bum~ft In the 

fluid catalytic cracking unit catalyst regenerator. · . - . . 
J.O=emlssion standard, 1.0 kg/1000 kg (English units: 1.0 lb/1000 lb) ol coke burn-oft In the fluid catalytic 

cracking unlt catalyst regenerator. 
0.18=metric units maximum allowable incremental rote of particulate emlsslons;g/mllllon cal. · 
O.lO=Englisb units muimum allowable Incremental rate of particulate emls.nons, lb/million Btu. 

H=beat Input from solid or llqnid fossil fuel, milllon cal/hr (English units: mllllon Btu/hr). 
B.=coke burn-oll rate, kgjbr (English unita: lbjhr). · · · . · . 

<b) For the purpose of determining · 
compliance with § 60.103, the integrated 
sample technique of Method 10 shall be 
used. The sample shall be extracted at a 
rate proportional to the gas velocity at a 
sampling point near the centroid of the . 
duct. The sampling time shall not be less 
than 60 minutes. 

-<c> For the purpose of determining 
compliance with § 60.104(a), Method 11 
shall be used. When refinery fuel gas 
lines are operating at pressures substan· 
ttally above atmospheric, the gases sam-

pied must be introduced, into the sam
pling train at approximately atmospheric 
pressure. This may be accomplished with 
a flow .control valve. If the line pressure 
is high enough to operate the sampling 
train without a vacuum pump, the pump 
may be eliminated from the samplin.g 
train. The sample shall be drawn from a 
point near the centroid of the fuel gas 
line. The minimum sampling time shall 
be 10 minutes and the minimum sam
pling volume 0.01 dscm <0.35 dscf> for 
each sample. The arithmetic average of 
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two ~ llhall CODStitute one run. or·iutermediate prod1ict.s JD&nufaciureu: 
samplea WwJJ be taken at approximately 1n a petroleum refinery but does not 
1-hour Intervals. For most fuel gases, mean Number 2 through Number 6 fuel 
sample times exceeding 20 minutes may olls as specified 1n ASTM-D-396-69, gas 
result 1n depletion of the collecting solu- turbine fuel olls Numbers 2-GT through 
~on, although fuel gases containing low 4-GT as specified in ASTM-D-2880-'11, 
concentrations of hydrogen sulfide may or diesel fuel oils Numbers 2-D and 4-D 
necessitate sampling for longer periods of as specified in ASTM-D-9'1fM!8. 
time. . . Cc> "Petroleum refinery" means . any 

Cd) Method 6 shall be". used for de- facility engaged in producing gasoline, 
termining concentration of so. in de- kerosene, distillate fuel oils, residual :fuel 
t;ermining complla.nce With § 60.104Cb>, oils, lubricants, or other products through 
except that !LS concentration of the fuel distillation of petroleum or through · 
gas may be determined instead. Method . redistillation, cracking, or reforming of 
1 shall be used for velocity traverses and unfinished petroleum derivatives. 
Method 2 for determining ·velocity and Cd> "Crude petroleum" means a nat
volumetric fiow rate. The sampling· site urally occurring mixture which consists 
for· detenn1n1ng so. concentration by. of hydror...arbons and/or s-1.1lfur. nitrogen 
Method 6 shall be· the same -as for and/or OXYgen derivatives of hydrocar
determl.n1ng volumetric fiow rate· by bons and which is a liquid at standard 
Method 2. The sampling point in the conditions. · · 
duct for determining SO. concentration Ce> "Hydrocarbon" means any organic 
by Method 6 shall be at the centroid of compotmd consisting predominantly of 
the cross section if the cross sectional Cf> "Condensate" means hydrocarbon 
area is less ·than 5 m• C54 ft'> or at a liquid separated from natural gas which 
paint no closer· to the walls than 1 m condenses due to changes in the tem
C39 inches> if the cross sectional area perature and/or pressure and remains 
ls 5 m• or more and the centroid is more liquid at standard conditions. 
than one meter from the wall. The Cg» "Custody transfer" ·means the. 
sample shall be extracted at a rate pro- transfer. of produced crude petroleum 
portional to the gas velocity at the and/or condensate, after processing and/ 
sampling point. The minimum sampling or treating in the producing operations, 
time shell be 10 minutes and the mini- from storage tanks or automatic trans
u1wn sampling volume 0.01 dscm C0.35 fer facilities to pipelines or any other 
dscf> for each sample. The arithmetic forms of transportation. 
average of two samples shall constitute Ch). "Drilling arid production facility" 
one run. Samples shall be taken at ap-· means .all drllling and servicing equip-
proximately 1-hour intervals. · ment, wells, flow lines, separators, equip-
s b ...... "'-Sta d rd f p rf f ment, gathering lines, and auxiliary non-

u pan n n 8 5 0 e ormance or transportation-related equipment used in 
Storage Vsssels for Petroleum Liquids ~he production of crude petroleum but 

§ 60.llO Applicability and designation does not include natural gasoline plants. 
· · of affected facility. · . · . m "True vapor pressure" means the 
. <a> Except as provided 1ri §1i0.110<b>, ·equilibrium partial pressure exerted by 

the aflected facility to which this sub- a petroleum liquid as determined in ac
part applies is each storage vessel for cordance with methods described in 
petroleum liquids which has a storage American Petroleum Institute Bulletin 
capacity greater than 151,412 liters 251'1,' Evaporation Loss from Floating 
<40,000 gallons>. Roof 'l'anks, 1962. · · 

Cb) This subpart does not apply to Cj) "Floating roof" means a storage 
storage vessels for the crude petroleum vessel cover consisting of a double deck. 
or condensate stored, processed, and/or pontoon single deck, internal fioating 
treated at a drilllng and production cover or covered fioattng roof, which rests 
facWty prior. to custody transfer. upon and is supparted by the petroleum 
§ 60.llll Defulitions. liquid being contained, and is equipped 

with a closure seal or seals to close the 
As used 1n this subpart, all. terms not space between the roof edge and tank 

defined herein shall have the meaning wall. 
given them in the Act and in subpart A Ck) "Vapor recovery system" means a 
of this part. . vapor gathering system capable of col-

Ca> "Storage vessel" .means any tank, lecting all hydrocarbon vapors and gases 
reservoir, or. container used for the discharged from the storage vessel and 
storage of petroleum liquids, but does a vapor disposal system capable of proc
not include: essing such hydrocarbon vapors and 

< 1> Pressure vessels which are designed gases so as to prevent their emission to 
to operat..e in excess of 15 pounds per the atmosphere. 
square inch gauge Without emissions to <1> "Reid vapor pressure" is the abso
the atmosphere except under emergency lute \'apor pressure of volatile crude oil 
.conditions, and volatile non-viscous petroleum 

<2> Subsurface caverns or porous rock liquids, except liqulfied petroleum gases, 
reservoirs, or as determined by ASTM-D-323-58 <re-

C3) Underground tanks if the total approved 1968). 
volume of petroleum liquids added to 
and taken from a tank annually does § 61.112 Standard Cor hydrocarbons. 
not exceed twice the volume .of the tank. Ca> The owner or operator of any stor-

Cb> "Petroleum liquids" means crude age vessel to which this subpart applies 
petroleum, condensate, and any finisbed shall store petroleum liquids as follows: 

(1). ·u the true vapm.- pressure of the 
petroleum liQ.uid. as stored. 1s equal to or greater than '18 mm Hg Cl.5 psia) but 
not greater than 570 mm Hg Cll.l psia>, 
th~ storage vessel shall b2 equipped with 
a fioating roof, a vapor recovery system, 
or their-equivalents. . · 

. C2> If the true vapor pre&sure -of the 
petroleum liquid as stored 1s greater than 
570 mm Hg <11.l psla), the storage ves
sel Shall be equipped with a vapor re
cove?Y system or its equivalent. · 
§ 60.113 Monitoring of oJ[Pemiions. 

Ca> The owner or operator· of any 
storage vessel .to which this subpart ap
plies shall for each such storage vessel 
maintain a file of eaeh type of petroleum 
liquid stored. of the typical Reid vapor 
pressure of each type of petroleum liquid 
stored, and of the dates of stomge. Dates 
on which the storage vessel ls empty shall 
be shown. 

Cb> The owner or operator of any stor
age vessel to which this subpart applies 
shall for each such storage vessel deter
mine and record the average monthly 
storage temperature and true vapar pres
sure of the petroleum liquid stored at 
such temperature if: 

.- Cl> The petroleum liquid has a true 
vapor pressure, as stored, greater than 
26 mm Hg C0.5 psis.) but less than '18 mm 
Hg Cl.5 psia) and ls stored in a storage 
vessel other than one equipped With a 
fioating roof, a vapor recove?Y eystem 
or their equivalents; or . 
.· C2>· The petroleum liquid has a .true 
vapor pressure, as stored, greater than 
470 mm Hg C9.1 psfa> and is stored in 
a storage vessel other than one equipped 
With a vapor recovery .syst;am OT its 
equivalent. 

Cc> The 'average monthly storage tem
perature is an arithmetic average cal
culated for each calendar month, or por
tion thereof if storage is for less than a 
month, from bulk liquid storage tem
peratures detennined at least once 
every '1 days. 

<d> The true vapor pressure shall be 
determined . by the procedures in API 
Bulletin 251'1. This procedure 1s de
pendent upon ·determination of the 
storage temperature and the Reid vapor 
pressµre, which requires sampltng of the 
petroleum liquids 1n the storage vessels; 
Unless the Administrator requires in 
specific cases ·that the stored petroleum 
liquid be· sampled, the true vapor. pres
sure may be determined by using the 
average monthly .storage temperature 
a.nd the typical Reid vapor .pressure. For 
those liquids for which certified specifi
cations limiting the Reid vapar pressure 
exist, that Reid vapor pressure may be 
used. For other liquids, .supporting ana
lytical data must· be made e.vallable on 
request to the Adm1nistrator. when typi
cal Reid vapor pressure is,used. 
Subpart L-Standards of li'er1ormance for 

Secondary D.eacll Smelters 
§ 60.120 Applicability and designation 

or atieeted f'ecility. 
The provisions of this subpart are ap

plicable to the following affected facll0 
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ities tn secondary lead smelters: Pot 
furnaces of more than 250 kg (550 lb> 
charging capacity, blast (cupola) fur
naces, and reverberatory furnaces~ 
§ 60.121 Definitions. 

. As used 1n this subpa.tt,· all terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. · · 

· <a> "Reverberat-0ry furnace" includes 
the following types of reverberatory fur
naces_: stationa.ry, rotating, rocking, 
and tilting. · · . 

(b) "Secondary lead smelter" means 
any facility producing lead from a lead
bearing scrap material by smelting to the 
metallic form. 

<c> "Lead" means elemental lead or 
allows in which the predominant com
ponent is lead. 
§ 60.122 Standard for particulate mat• 

• RULES AND REGULATIONS 

Subpart M-Standards of Performance for. 
Secondary Brass and Bronze Ingot Pro
duction Plants 

§ 60.130 Applicability and designation 
of affected facility. 

The provisians of this subpart are ap
plicable to the following affected facil- . 
ities in secondary brass or bronze ingot 
production plants: Reverberatory and 
electric furnaces of 1,000 kg (2,205 lb) or 
greater production capacity and· blast 
<cupola> furnaces of 250 kg/hr <550 lb/ 
hr) or greater production capacity. 

<4> Method 3 for gas analysts. 
. <b> For MethOd 5, the sampling time 

· for each run shall be a.t · 1east 120 
minutes and the sampling rate shall be 
at least 0.9 dscm/hr <0.53 dsc!/min) 
except that shorter sampling times, when 
necessitated by process variables or other 
factors, may be approved by the Admin
.istrator. Particulate . matter · sampling 
shall be conducted durlng representative 
periods of . charging and refining, . but 
not during pouring of the heat. 
Subpart N-Standards of Performance fn• 

Iron and Steel Plants 
§ 60.131 Definitions. 

As used in this subpart, all rerms not § 60.140 Applicability and designation 
defined herein shall have the meaning . of affected facility. . . 
given them in the Act and in subpart A The affected facility to which the pro-
of this part. . visions of this subpart apply is each basic 

<a> "Brass or bronze" means any metal oxygen process furnace. · 
alloy containing copper as its predom- § 60.141 Definitions. 
inant constituent, and lesser amounts of 

ter. · zinc, tin, lead, or other metals. As used in this subpart, ·all te~ not 
<a> On arid after the date··on which <b> "Reverberatory furnace" includes d~fined her~in shall have the meaning 

the performance test required to be con- the following types of reverberatory fur- given them m the Act and in subpart A 
ducted by § 60.8 is completed, no owner naces: Stationary, rotating rocking and of this part. · · 
or operator subject to the provisions of tilting. · . ' .' ·Ca.) ~'Ba.sic oxygen process furnace .. 
this subpart shall discharge or cause the <c> "Electric furnace" means any fur- CBOPF> means any furnace producing 
discharge into the atmosphere from a nace whicJ:l uses electricity to produce steel by charging scrap steel, hot metal 
blast <cupola.) or reverberatory furnace over· 50 percent of the heat requlred in and flux materials into a vessel and in~ 
any gases which: . · . .. · ·the production of refined brass or bronze. t:oducing a high volume . of an oxygen-

CI> Contain particulate matter in ex- <d> "Blast furnace" means•any fur- . rich gas. ···· 
cess of 50 mg/dscm <0.022 gr/dscf). nace use~ to recover metal from slag. <b> "Steel Production cycle" means 

(2) Exhibit 20 ·percent opacity or § 60 1 the operations required to produce each 
greater. . . . • 32 Standard for particulate matter. bat~h of stee_l and includes the following 

Cb> On and a.fter the date on which <a> On and after the date. ori which maJ~r functions: Scrap charging, pre--
the performance teSt required to be con- the performance-test required to be con- heatmg <when used>, hot metal charg
ducted by § 60.8 is completed, no owner ducted by § 60.8 is completed, no owner ing, Primary oxygen· blowing, additional 
or operatOr subject to the provisions of or operator subject to the provisions of o~ygen blowing <when used>, and tap
this subpart sha.11 discharge or cause the this subpart shall discharge or cause the ping. 
discharge into the atmosphere from a.ny ~scharge into the atmosphere from. a. § 60142 s ·d· d 
pot furnace a.ny gases which exhibit 10 . reverberatory furnace any gases which: . t tan ar for particulate mat· 
percent .opacity or greater. - . <I> Contain particulate matter in ex- er • 

. (c) Where the·presence of uncombined cess of 50 mg/dscm (0.022 gr/dscf). Ca> On and after the date·.on which 
water is the only reason for failure to <2> Exhibit . 20 percent opacity or · the performance test required tO be con
meet the requirements of paragraphs <a.> greater. . . . ducted by § 60.8 is completed, no owner 
(2) or (b) of this section; such failure (b) On and after the date on which or. opera.tor subject to the provisions of 
shall not be a. violation of this section. the performance test required to be con- this ~u~part shall discharge or cause 

· ducted by § 60.8 is completed, no owner the d1scn~rge int? the atmosphere from 
§ 60.123 Test melhOds and procedures. or operator subject to the provisions of ·any affevted Iacility any gases which: 

<a> The reference·methods appended this subpart shall discharge or cause the (1) Contain particulate matter in ex-
to this part, except as provided for in discharge into the atmosphere from a.ny cess ol 50 mg/dscm <0.022 gr/dscl>; 
§ 60.8 <b>, shall be· used to determine blast Ccupola) or electric furnace any <2> CReserved.J . · 
compliance with the standards prescribed gases which exhibit 10 percent opacity § 60.143 [Reserved] . 
in.§ 60.122 as follows: · or greater. · · 

. Cl) Method 5 for the concentration of (c) Where the presence o{ uncom- § 
60

•
144 

Test method
4 and proc~du.res; 

particulate matter and the associated bined water 1s the only reason !or fail- Ca> The reference methods appended 
moisture content, ure to meet the requirements of para- to . this part; except as provided for· in 

<2> Method 1 for sample and velocity graphs <a> <2> or <b> of this section § 60,S<b> • shall be used to determine 
traverses. · such failure shall not be a violation oi compliance with the standards prescribed 
· · this section,. · . in§ 60.142 as follows: 
. (3) Method 2 tor velocity and Volu- . Cl,> Method 5 for . concentration of 

metric fiow rate, a.rid § 60.133 Test methods and procedures. particulate matter and associated mois-
(4) Method 3 for gas analysis. <a> The reference methods appended ture content, · . · 

· <b> For method 5, the sampling 'time to this .part, except as provided for in- (2) Method 1 for sample and velocity 
for eaclrrun shall be a.t least 60 minutes § 50.8Cb), shall be used to determine traverses, · · · 
and the sampling rate shall. be at least compliance with the standards pre- .. <3> Method 2 for volumetric :Bow rate, 
0.9 dscm/br <0.53 dscf/min> except that scribed in § 60.132 as follows: · and · 
shorter sampling times, when necesitated. .· <1> Method 5 for the concentration. (4) ·Method 3 for gas analysis.· 
by pro~ variables or other factors, ·of particulate matter and the associated . (b) For Method 5, the sampling for 
may be approved by the Administrator. moisture content. each run shall continue for an integral 
Pa.rttcula.te sampling shall be conducted <2> Mttthod 1 for sample and velocity nutn.ber of cycles with total duration of 
during representative periods of furnace traverses, · . . at least 60 minutes. The sampling rate 
op~tlon; including charging and .tap-. (3) Method 2 'for velocity and volu- shall be at least· 0.9. dscm/hr (0.53 dsc!/ 

.. >a metric :Bow rate, and · min> except tha.t shorter sampling times, 
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when necessitated by process variables Cc> Dry sludge charging rate shall be determine for each sample the dry sludge 
)r other factors, may be approved by the determined as follows:· content <total solids residue> "in accord
/Uiministrator. A cycle shall start at the <I> Determine the mass CS,,) or vol- ance with "224 G.·Method for Solid and 
beginning of either the scrap preheat wne <Sv) of sludge charged to the in-. Semisolid Samples,"· Standard Methods 
or the mcygen blow and shall terminate cinerator during each run using a flow /or the Examination of Water and 
Lmmedia.tely prior to tapping. measuring device meeting the reqUire- Wastewater, Thirteenth E4ition. Ameri
Subpart ()-Standards of Performance for·. inents of § 60.153 <a> Cl>. If total iD.put can Public Health Association, Inc .• New 

Se T eatment Plants · during a run is measured by a flow meas- York, N.Y., 1971, pp. 539-41, except that: 
wage r . . . uring device, such readings shall be used. · (i) Evaporating dishes shall be ignited 

I! (;().ISO . Applicability and designation ·Otherwise, record the flow measuring de- to at lea.st 103°C rather tlian the 55o•c 
of affected facility. vice readings at 5-minute intervals dur- · specified in step 3<a> <ff. · 

The a.ft'ected facility to which the pro~ 1ng a run. Determine the quantity . {ii) Determination of volatile ·residue, 
visions of this subpart apply is each charged during each interval by averag- step 3<b> may·be deleted. . : 
incinerator which burns the sludge pro- ing the fl.ow rates at the beginning and (iii) The quantity of dry sludge per 
duced by municipal sewage treatment end of the interval and then multiplying unit sludge charged shall be determined 
facilities. · the average for each interv8.l by the time in terms of either Rnv <metric units: mg 

for each interval. Then add .the quantity dry sludge/liter sludge. charged or Eng-
§ 60.151 Definitio:ris~ for each interval to determine the total lish units: lb/ft•) or Rnu <metric units: 

AB used in this subpart, aii terms not quantity charged during the entire run, mg dry sludge/mg sludge charged <>r 
defined herein shall have the meaning· CSu> or CSv). English units: lb/lb). - . 
given them in the Act and in subpart A · <2> Collect samples of the sludge <S> Determine the quantiti. of dry 
o!. Ul1s part. · ·charged to the incinerator iri non-porous sludge per unit sludge charged in terms 

collecting jars at the beginning of .each of either Rnv or Rnv. 
§ 60.152 Standard for particulate mat- run and at approximately 1-hour in- m If the volume or° sludge charged is 

ler. tervais thereafter until the test ends, and · used: . 
<&> On and after the date on which the. 

performance test required to be con-· 
ducted by § 60.8 is completed, no owner 

BD=(llOXUN) ~(Metric UDits) 
T 

or operator of ariy sewage sludge incin- · or 
erator subject to the provisions of this 
subpart shall discharge or cause the dis

·.r-harge into the atmosphere of: · 
where: 

Sn= (8.a21) Rn;Sv (English Units) 

. (1) Particulate matter at a rate in ex
cess of 0.65 g/kg· dry-sludge input U.30 
lb/ton dry sludge input). · · · 

<2>·. Any gases which exihibit 20 per
cent opacity or greater. Where the pres
enrie · of uncombined water is the ·On1Y 
reason for failure to meet the require~ 
ments of this paragraph, such failure 
~.not be a violation of this SE!Ction .. 
·§ 60.153 ' Monitoring of operations • 

Sn=average dey sludge charging rate during the run, kl!/hr (English units: Ii:,~.:·);. · --- . 
RD·v=average quantity of dry sludge per unit volume of sludge charged to the Incinerator, mitll (English 

units: lb/ft•). . . . . 
1 Sv=sludge charged to the Incinerator during the run, m• (English units: gal); 

T=duration of run, min (English units: Inln). · 
llOXlo-&=metrlc units conversion factor, l·kg·minJmLmg-br. 

8.00l=English units conversion factor, ft'·min/gal·hr. 
<11> If the mass of-sludge charged is used: 

. Sn=(50) Rn;BM (Metric.or E~ UD1'8) 

. <&;:The owner or operator of any where: . . 
Sn= average ary sludge charging rate during the run, kgfbr (English units:Jb/br), 

sludge incinerator subject to the provi- Rmi=average ratio of quantity or dry sludge to quantity of sludge charged to the Incinerator, mg{mg (English 
sions of this subpart shall: · units: lb/lb). . 
· <l.> Install, calibrate·, mam· ta.in, and BM=sludge charged during the run, kg (English units: lb). 

T=duration of run, mln (Metric or English units)• 
Operate a fl.ow measuring device Which · 60=converslon factor, min/hr (Metric or English units). 
can be used to determine either the mass <d> Particulate emission rate shall be determined by: 
or volume of sludge charged to the incin-. c•w=ceQs <Metric or English Unil.s) 
erator. The fl.ow measuring device shall where:.. . 
have an accuracy of ±5 percent over its· · c ... =partieulate matter mass emissions, mg/hr (English units: lb/hr). 

· C'=partieulate matter concentration, mg/m1 (English units: lb/dscf). 
operating range. . . Q•= volumetric stack ~as llow re.te;dscm/hr (English units: dsef/hr). Q• and C' shall be detennlned ufilng Methtlda en Provide access. to the sludge. . 2 and 6, resr-ootively. 
charged so that a well-mixed represen- . . 
ta.tive grab sample of the sludge can be <e> Compliance with§ .60.152(a) shall be determined as follows: 
obtained. 
§ 60.154 Test·Methods and Procedures. 

{a.> The reference methods appended 
to this pa.rt, except as proVided for in 
t 60.SCb), shall be used to determine 
compliance with the standards pre-
scribed in§ 60.152 as follows: . 

U> Method 5 for concentration of 
Particulate matter and associated mois
ture content, 

C2) Method 1 for sample and velocity 
traverses, · 

<3> Method 2 for volumetric fiow rate, 
ll'tld 

<4> Method 3 for gas analysis; 
<b> For Method 5, the sampling time 

for each run shal! be at least 60 min
utes and. the sampling rate shall be a.t 
least 0.015 dscm/min <0.53 dscf/min>, 
except that shorter sampling times, 
when necessitated by process variables 
or other factors, may be approved by the 
Adm.ln1stra.tor. 

C<b= (1o-&\
6
c•• (Metric Units) 

"D 

or 

c •• =(2000)~~~ (English UDlts) 

wher~: · · · 
Cd,=partlciilate emission discharge, gfkg dry sludge (English units: lb/ton dry sludge); 
10--=Metric conversion factor, g/mg. · · 
2000=Engllsh .conversion faetor, lbfton.· . 

9. Methods 10 and 11 are added to the 
a.ppe~dix as follows: 
METHOD 10-DETERMINATION OF CARBON MON• 

OXIDE EMISSIONS FROM STATIONARY 6o11RCES 

1. Principle and Applicability. 
1.1 Principle. An integrated or continuous 

gas sample 1s extracted from a sampling point 
and analyzed for carbon monoxide (CO) con
tent using a Luft-type nondisperslve infra
red analyzer (NDIR) or equivalent. 

1.2 Applicability. This method 1s appli
cable for the determination or carbon ~on
oxide emissions from stationary sources only 
when specified by tbe test procedures !or 
determ!nlng compliance with new source 

performs.nee standards; The test proced\\re 
wUl indicate whether a continuous or an 
integrated sample ts to be used. 

2. Range and sensitfvtty. · 
2.1 · Range. o to 1,000 ppm. 
2·.2 Sensftfvtty. Minimum detectable con• 

centration 1s 20 ppm for a O to 1,000 ppm 
spa~ -

3. Interferences. Any substance having a 
strong absorption of Infrared· energy wm 
interfere to some extent. For example, dis· 
crtmtnatlon-ratios for water (!LO) and car

. bon dioxide (CO,) are 8.5 percent H,O per 
7 ppm CO. and IO percent co, per 10 ppm 
CO, respectively, for devices mee.surlng in the 
1,500 to 3,000 ppm range. For devices meas• 
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'IU'lng tn the C> to 100 ppm range, l.nterference 
ratios can be B8 high aa 3.5 percent H,O per 
25 ppm CO and 10 percent co, per 50 ppm 
co. The use of eW.ca gel and ascarite traps 
wUl alleviate the major l.nterterence prob
lems. The measured gas volume must be 
corrected U t.heee traps are wied1•· 

4. Preci8ion and accuracy. 
4.1 Pl'eciston. The precision of most NDIR 

a.nalyzers ts approximately. ±2 percent of 
spe.n. . 

4.2 Accuracy. The accuracy of most NDIR 
analyzers Is approximately ±5 percent of 
span after calibration. . 

5. Apparatus. 
5.1 Continuous aampl8· (Pigure 10-1). 
5.1.1 Probe. Stalnless steel or . llheathed 

fY.rex 1 gl~ equipped with a filter to remove 
particulate matter. . 
• 5.1.2 Atr-cool84 conden.!er. or equitlaZent. 

To remove any exceils JDQi&ture.. . 
5.2 lntegrate4 aampl8 (Figure 10-2). 
5.2.1 Probe. Stainless steel or Bh-thed 

Pyrex glass. equipped With a filter t.o remove 
partieulate matter, 

5.2.2 Air-coole4 condenser or eqviooZent. 
To remove any excesa moisture. 

5.2.3 Valve. Needle valve, or equivalent, to. 
to adjust flow rate. · 

5.2.4 Pump. Leak-free dlaphragm. type, or 
equivalent, to transport gas. 

5.2.5 .Bate meter. Rota.meter, or equivalent, 
to measure a ftow range from o ·to 1.0 llwr 
per mln. (0.035 cfm). 

5.2.6 Fle:rible bag. Tedlar, or equivalent, 
. with a capacity of 60 to 90 liters (2 to 3 ft•). 
Leak-test the bag in the la.boratqry before. 
'tlS1Dg by evacuating bag with a pump fol~ 
lowed by a. dry gas meter. When evacuation 
1s complete, there should be no ii.ow through 
.the meter. · 

F'91aa1N.--llal-

5.2.7 Pitot tube. Type S, or equivalent, a.t
tached . to the probe so that the sampling 
rate can )le regulated proportlonal to the 
stack gas velocity when velocity la varytng 
WI.th the time or a sample traverse ts con
ducted. 

5.3 Anaiyata (Plgure 11>-3). 

1 Mention o.: tra4e names or spec111.c prod
ucts does. not constitute endorsement by ~ 

~ Environmental Protect10ll. Agency. 

RULES AND REGULATIONS 

5.3.1 Carbola mono:tide aftalyzer. Nondlsper
sive infrared spectrometer, or equivalent. 
This instrument should be demOJlStrated, 
preferably· by the manttfacturer, to meet or 
exceed manufacturer's i:peclftcatlona and 
those described In this method. 

5.3.2 Drytng "tube. To contain approxl
. ma.tely 200 g of swca gel.· 

l!.3.3 Calibratioft g"3. Refer to paragraph 
6.1. 

62.4 · Filter. As recommended by NDIR. 
manufacturer. . . . 

5.3.5 co, removal tube. To contain approxi
ma.tely 500 g of ascarite. 

5.3.6 Ice-water bath. For a.scartte and sUlca 
gel tubes. · 
· 5.3.7 Vahle. Needle valve; or equivalent, to 
adjust ftowrate 

5.3.8 Bate meter. Rota.meter or equivalent 
to measure gas flow rate of O to 1.0 liter per 
min. (0.035 cfm) through NDIR. 

5.3.9 Recorder (optional). To provide per

7.~.t Contin1U>U8 sampling. Set up tha. 
. equipment B8 shown t.n. Ftgure lG-1 making 
sure all connections are leak tree. Place the 
probe in the stack at a saDlpling point and 
purge the sampling line. connect the ana
lyzer and begin drawing sample lnto the 
analyzer. Allgw 5 minutes for the system 
to stabilize, then record the analyzer_ read
ing as required by the test procedure. (See 
V 7.2 and 8).·CO, content ot the gas may be 
determined by using the Method 3 inte
grated sa.mple procedure (38 FR 24886), ot 
by weighing the asca.rtte CO, removal tube 
and computing co, concentration from the 
gas volume sampled and th& weight gain 
of the tube. 

7.1.2 lntevrate4 aampling • . Evacuate the 
ftexlble bag. Set up the equipment as shown. 
in Ftgure IG-2 with the bag disconnected. 
Place the probe 1n the stack and purge the 
sampling line. connect the bag, making sure 
that all connections are leak tree. Sample at 
a rate proportional to the stack velocity. manent record of NDIR readings.. 

6. Beagenta. ( co, content ot tile gas may bo determined 
by using the Method 3 lntegn.ted· sampl~ 
procedUJ'88 (36 FR 24886), or by wetghlng
the ascartte co, removal tube and comput
ing co, concentration from the gas volume 
sampled and the weight ga1:a. o! the tube. 

7.2 co ATaazyaiB. Assemble-the apparatus a& 
shown 1n. Ftgui-& 10-3. calibrat& the tnst.ru• 
ment, and perform other requlred operatlon.S 
as described 1:a. paragraph 8. Purge analyzer 
with N. prior to tntroductlon.of each sample. 
Direct th~ sample stream thJ'Ough tbc lDstrue· 
ment for the t.est period, recordtng the J"elMl
tnga. Check th& ze:ro and span again after the 
teat to assure that any drttt or malfunction. 

6.1 Calibration g"3ea. Known concentration 
.of CO tn DJ.trogen (Na) for Instrument span, 
prepurtfled grade of Na for zero; and two add.1-
tlonal concentrattons corresponding approx1-
mately to 60 percent and 30 percent span. The 
span concentration shall not exceed l.li times 
the applicable source performance standard. 
The callbratlon gases shall be certtfled by 
the · ma.nufacturer to be within ±:2 percent 
ot thespec1fled concentration. 

6.2 Siliea gel. Indicating type, 6 to 16 mesh, 
dried at 175• o !347° P) for 2 boura. 

6.3 Aacante. Commercially ava.llable. 
-.,. Procedure. 
'1.1 Sampling. 

1s detected. Record the sample data on Table 
11>-l. 

. 8. Calibration. Assemble the apparatus ac
cording to :f'lgure 10-3. Generally an lll6tru~ 
ment requires a warm-up period before sta~ 
blllty ls obtained. Follow the manutacturer'ir 
instructions for specl.tlc procedure. Allow a 
mlnJmum time of one hour for warm-up. 
During thls t1m& check the sample condi
tlontng apparatus, I.e., fllter, condenser, dry
ing tube, and CO. remova.l tube, to ensure 
that each com~onent ls in gocd operatlDg 
condition. Zero aDd calibrate the Instrument. 
acoordlng to the manutacturer's procedures 
ustng, reapect1vely, D1tz:oge». llDcl the calibl'a
tion gasee. · 

T.a.BLS lG-1.-Ffeld crat4t 

Location---------------------·------·---..;___________ .Comments: 
T-' ----~--__..;-- " ------------------------Date . -~..:..----------~----------------.:. _______ ..; ___________ . 

C>perator~~-----~-~-~ --~-----------------

Olcck time Botamet~ setting, Uters 'Pet' minute 
(cubfc feet permmuu) 

1. oazcuiatfon-ooncentrattqn of earboii ~. Calculate the concentration or" carbon. 
monoxtde m'the stack ustng equation 11>-L. · · · · 

where: 
· Cco~1 •• 11 ;,,.ceoimm(l-Fc:a.) 'equ&tlon 10-l 

Ceo., •• ~= concentration of CO hi stack, ppm by volume (dry basis). · 

Cc~i»x=concentration of-CO measured by NDIR analyser, ppm by volume (dry 
. .. . basis)~ 

Fc<>t='volume fraction of 001 ID sample-, L~, percent C01 from ona• analy1'1 
.· divided by 100. . 

:m_PAt·IEGlmlt, YOL"sC,,.No. 47~1DAY, MAICH 1,: 1974· 
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RULES AND REGULATIONS 
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ADDENDA 

.A. Per/on;•ance Specificatiom for NDIR Carbon Mtmo:dde .Analyzers. 

~ (m1n1mUJll)---------------~------- 0-~000ppm. 
Output (minlmum)------------------.;. ___ ..; 0-10mv. 
llllniinum detectable sensltivitY-------- 20 ppm. 
Rlse time, 90 percent (maximum)------ aO&eOOllds. 
F-.Wl t1.Jne1 90 percent {lrr .. -4--u:n)-~------ · 30 Seconds. 
Zero drUt (max.lmum) ________ .;.~--------
Spe.n drift (maxlmum) __ ..:....,-----------.-
PreciSion (inlnlmum) ------,.------------
.Noise (maJ!:lmUm)----------------------
Linea.tity (maximum deviation)----------~-
Interference rejection ratio_,;. _____________ ~.-

B. Deftntti.on3 of Performance Specifica-
tions. . . 

Range-The minimum and maximum 
mee.surement lllnlts. 

Output..:...Elect::ical ,;igna.I which w propor
ttone.l to the measurement; intended for con
nection to readout or de.te. processing devices. 
Usually expressed as mll11volts or mllltamps 
:rull see.le e.t a given impedance. 

Full scale-The me.x.imum measuring ltmlt 
!or e. given re.nge. 

Minimum detectable sensttivi~y-The 
sme.llest a.mount or input concentration the.t 
ce.n be detected as the concentration ap
p!'oe.ches zero. 

Accuracy-The degree ot a:greement be
tween a measured value 'find the true va.tue; 
usue.lly expressed as ± percent of full see.le. 

Time to 90 percent re11pon.se--The time in
terve.l from a step che.nge in the Input con-' 
centratlon at the Instrument Inlet· to a read ... 
ing of 90 percent of the ultlme.te recorded 
concen traUon... .. . · 

.Rise Time {90 percent)--'-The ·interval be
tween lnltle.l response time e.nd time to 90 
percent response after a step increase in the 
inlet concentration. 

Fall Ttme (90 percent)-The lnterve.l be
tween Initial response time and time to 90 
percent response after· a step decrease in the 
inlet concentration.· 

Zero Drift-'"Fbe che.nge ·1n Instrument ou_t
put over a stated tlme period, usually 24 
hours, of unadjusted continuous opere.tton 
v.•hen the Input concentration Is zero; ·usually 
expressed as percent full scale. 

Span Drift--The che.nge 1D Instrument out
put over a stated tlme period, usually 24 
hours, of una<ijusted continuous operation 
when the input concentre.tton Is a stated 
upscale value; usue.lly expre5sed as percent 
full :icale. · . · 

Prectsion--The degree of agreement be- · 
tween repeated measurements of the same 
concentre.tton, expressed as the average de
viation or the single results from the mee.n. 

Noise-Spontaneous deviations from a 
mean output not ca.used by input concen-
tration changes.. · · 

Linearity-The maximum deviation be
tween an actual lnstrument reading and the 
res.ding predicted by a Btre.tght line drawn 
between upper e.nd lowllr calibration points. 

M£THOD 11-DE'l'ERMINATION OP BYDaoGENtlVL- · 
FIDE EMISSIONS FROM 6TAT10NABY.80t1BCES 

1. Principle and appltcabUity. 
1.1 Principle. Hydrogen sulfide (H,.S) Is 

· cc.llected·from the source in e. series o! midget 

10% .in 8 hours. 
10%.m a hours. 
-± 2 % oftull scale. 
± ·1 % of .full scale. 
2 % of full Sca.Ie. 
C0,,-1000 to 1, H.0-SOO to.l. 

lmpingers and ree.cted with alke.Une cad
mium hydroxide (Cd(OH),) to form -cad
mium sulfide (CdS). The precipitated CdS 
ts then dissolved in hydrochloric acid and 
absorbed in a known volume -0! lod.1ne solu
tion. The Iodine consumed 1s a measure of 
the H/3 content of the gas . .An lmpinger con
talning hydrogen peroxide ts Included to re
move SO, as e.n interfering species. 

1.2 .Appltctlbility. This method Is e.ppllca
ble !or the determtnatton of hydrogen sul
fide emtsstons from ·ste.ttone.ry sources only 
when specified by .the test procedures .for 
determining compliance with .the new source 

· performance ste.nda.tds. 
2 • .Apparatus. 
2.1 Sampling train. 
2.1.1 Sampling line-6--to '7-mm (%-inch) 

Teflon 1 tubing to connect sampling train to 
sampling -valve, with provisions tor heating 
to prevent condensation. A pressure reduc
ing ve.lve prior to the Teflon sampling line 

·may be· required ·depending ·on· sampling 
stream p~re. 

2.1.2 Impingers-Flve midget lmpingers, 
ee.ch with 30-ml capacity, or equivalent. 

·2.i.3 Ice· bath container-To maintain ab
sorbing solution e.t a constant tempere.ture. 

2.1.4 Stiica gel drying tube-To ·protect. 
pump and dry gas meter. · 

2.1.5 Need.le valve, or equfvalent-Statnlesa 
steel or other corrOS!on resistant material, to 
adjust gas fl.ow rate. · 

2.1.6 Pump-Lee.k tree, diaphragm .type, or 
equivalent, to transport gas. (Not required 
.It sampling stream under positive pressure.) 

2.1.7 Dry gas meter-Sufficiently accurat.e 
to measure sample volume to within l per
cent •. 

2.1.8 .Rate meter-Rotameter, or equivalent, 
to measure a 11ow re.te o! O to 3 liters per 
minute (0.1 tt•/min). 

2.1.9 Graduated cylinder-25 ml. 
2.1.10 Barometer-To measure atmospherlc 

pressure within ~.5 mm (0.1 in.) Hg. 
2.2 Sample Recovery. 
2.2.1 Sample contain.er-500-ml glass-stop-

pered Iodine flask. 
2.2.2 Pipette-SO-ml volumetric tjpe, 
2.2.3 Beakers-250 ml. 
2.2.4 Wash bottle-Glass. 
2.3 .Analysis. 
2.3.1 Flask-500-ml glass-stoppered Iodine 

flask. 

1 l\/Ientton of tre.de names or spectftc prOd
ucts does not constitute endorsement by the 
EnV!ronmental Protection Agency. 

2.3.2 Burette--One 50 ml. 
2.3.2 Flask-125-ml conlce.l. 
8. Reagents. 

· · 3.1 Sampling. 
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3.1.1 .Absorbing solution-Cadmium hY· 
droxlde {Cd(OH)-)-Mix 4.3 g cadmium fl'lll· 
fat.e hydrate ·(3 CdS0,.8H,0) and 0.3 g 01 
sodium hydroxide (Ne.OH) in 1 liter of dis-

. tilled We.ter (H.0). Mlx well. · 
Note: The c&dmlum hydroxkle. formed in 

this mixture will precipitate as a.white sus
pension. Therefore, this eolutlon must be 
thoroughly mixed before using to ensure an 
even dtstrlbutton of the cadmium hydroxide. 

3.1.2 Hyt!rogen peroxide, 3 pereent--Dtlute 
30 percent hydrogen peroxide to 3 percent 
e.s needed. Prepe.re fresh de.Uy; 

8.2 .Sample recovery. . 
3.2.l Hydrochloric acid -60ZUtion "'(HCl). 'io 

9ercent by weight-MIX 230 -ml of concen
trated HCl (specific gravity 1.19) e.nd -no J;lll 
o! dtstllled B...O. · 
. 3.2.2 Iodine solution, 0.1 N-Dtssolve 24 g 
potassium iodide (KI) in 30 ml of distilled 
H.O In a 1-Uter graduated cylinder. Weigh 
12.7 g of resubllmed iodine (I.) into a welgb'
lng bottle and add to the p0te.sslum Iodide 
solution, Shake the mixture until the Iodine 
is completely dissolved. Slowly dilute the so
lution to 1 liter with dtsttlled H 20, with 
swirling. Filter the solution, If cloudy, and 
store In a brown gle.ss-stoppered bottle .. 

3.2.3 Stand.a.rd todine solution, 0.01 N-Dt
lute 100 ml of the 0.1 N ·Iodine il0Jut1on !Ii a 
volumetric flask to 1 liter with ..dJ.stilled 
water. 

Standardize de.lly as follows: Pipette 25 ml 
of. the 0.01 N Iodine solution into a 125-ml 
conical fl.ask. Titrate with standard 0.01 N 
thtosulfe.te solution (see pa.re.graph 3.3.2) un
til the solution .Is a light yellow. Add a few 
drops .of the starch solution and continue 

. titrating until the blue color just disap-
pee.rs. ·From the results of this titration, cal
cUle.te the exact normality of the Iodine 
solution (see paragraph 6.1}. 

3~2.4 Distilled, deionized water • . 
3.3 .Analysis. 
3.3.1 Sodium thi.osul/ate solution, standard 

O..l N-For' ee.ch liter of solution, dissolve 
24.8 g or sodium -thlosUltate (NA,520 1 • 51!,0) 
tn distilled water and add 0.01 go.! anhydrous 
60dtum carbone.te (Na2co1 ) 'lllld 0.4 ml of 
chloroform (CHCl,) to stabilize. Mlx thor
oughly by shaking or by sere.ting with- nitro
gen for approximately 15 minutes, and -store 
in a glass-stoppered glass bottle. 

sta.ndardJze !requen.tly as follows: Wetgh 
into a 500-ml volumetric fl.e.sk about 2 g of 
potBssium dichromate (K,Cr,O,) weighed 
to the- neareat mWigra.m and dllute to the 
500-ml mark with distilled ll,O. Use dt
chromate which he.s· been crystallized from 
dlsttlled we.ter and oven-dried e.t 1a2•c to 
199°C (360°F' to 390°F'). Dissolve approxi
mately 3 g or potasstwn Iodide (Kl) in 50 ml 
of distilled water 1D a glass-stoppered, 500-ml 
conical :fiask, then add 5 ml of 20-percent 
hydrochloric acid eolutlon. Pipette 50 ml of 
·the dlchromate solution Into tbls mixture. 
Gently sw1rl the solution once and allow tt 
to stand in .the dark far 5 minutes. Dilute 
the solution with 100 to 200 ·ml of distilled 
water, washing down the sides. of tbe fla.sk 
-with part of the water. Sw1rl the solution 
slowly and titrate with the tho!sul!ate solu
tion until the solution Is ltgM yellow. Add 
4 rill of starch solution and continue with a 
slow titration with t.b.e tbtosul!e.te until the 
bright blue color has disappeared and Only 
the pale green color of the chromic ion re
mains. Prom thl.E titration, ca.lcutate the ex
act normality of the sodium thtosul!e.te solu-
tion (see pa.ragraph 5.2). . . 

3.3.2 S()dfum thiosulfate solution, standard. 
O.D1 N-Ptpette 100 ml at the standard 0.1 N 
thlosul!at.e solution into· a volumetric 11asJt 
and dilute to one liter With distiled water. 

fEDERAL ·REGISTER, -VOL. 39, NO. 47--FRIDAY, MARCH Ii 1974 
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3.3.3 Starch. indicator sohdton-auspe11d 
10 g ot soluble starch In 100 ml of distilled 
water and add 15 g of potasslum hydroxlde 
pellets. Stlr until dlssolved, dilute with 900 
ml of dJatWed water, and let stand 1 hour. 
Ne·utr&Uz.e the a.lkall with concentrated hy• 

· drochlortc a.cld, uslng a.n lndlcator paper 
similar to Alkacld test ribbon, then add 2 ml 
of gla.clal a.cetlc a.cld a.s a. preservatlve. 

Test for decomposltion by tltra.tlng 4 ml of 
starch solutlon In 200 ml ot dJatllled water 
wtth 0.01 N iodine solution. ll more than 4 
drops of the 0.01 N iodine solutlon are re-· 
quired tO obtain the blue color, make up a. 
tresh starch solutlon. 

4. Procedure. 
4.1 Sampling. 
4.1.1 Assemble the sampling tnWl as shown 

in Figure 11-1, connecting the five midget 
tmplngers 1n series. Place 15 ml of 3 percexit 
hydrogen peroxide ln the 1lrs!'.1mptnger. Place 
16 ml ot the absorbing solution 1D ea.ch of 
the next three 1mplngers, lea.vl.ng the 1!.ttb 
dey. Pla.ce crushed lee a.round tbe lmptngers. 
Add more tee during the run to keep the 
temperature of the gases li!&vl.ng -the last 
implnger e.t about 20•c (70"F), or less.. 

4.1.2 Purge the connectlllg llne between 
the sampling valve and the 1!.rst lmptnger. 
Connect the sample line to the train. Record 
the l:nltlal rea.dlng on the dry ga.s meter as 
shown In Table 11-1. 

Ff#ln i M. lttl '""""" ltlla. 

TABLE 11-1.-Fteld ciata . 

Location ------------ Comments: 

Test ---------------- · 
Da.te -------------
Opera.tor ------------lla.rometrio pressure._ 

Clock 
time 

Oas volume 
. thro h 
meterW,.), 
liters (cublo 

fee~) 

Rotameter 
setting, Lpm 
(cubic feet 
per minute) 

Meter 
temperature, 

• C (° F) 

RULES. AND . REGULATIONS 

Into a 250-ml beaker. Add 50 ml of 10 percem 
HCl to the solutl.on. Ml:z: well. 

4.2.2 Discard the contents of the hydrogen 
peroxide lmpinger. C&.refully tra.ns!er the con- · 
tents of the remaln1ng four .lmplngers to a. 
500-ml 1od1ne 1lask. 

4.2.3 Rinse the four absorbing implngers 
a.nd connecting glassware with three portion.9 
of the acldliied Iodine solution. Use the en
tire 100 ml ot a.cidl.fl.ed iodine.tor thls pur
pose. Immedla.tely after pouring the acld.1.fl.ed 
iodine into an imp1nger, stopper it and shake 
for a. !ew moments before tra.ns!errtng the 
rinse to the iodlne Jiask. Do not tra.nsfer any 
rinse portion trom one lmplnger to another: 
transfer it dlrectly to the iod1ne flask. Once 
a.cldl.fl.ed iodlne solution has been poured into 
any glassware conta.ln1ng cadmium sulfide 
sample, the container must be tightly stop
pered a.t all times except when adding more 
solutlon, a.nd thls must be done as quJckly 
and carefully as posalble. Alter adding any 
a.ctd1fl.ed lodine solution to the lodlne tla.sk, 
allow a few minutes for a.bsorptlon of the H,S 
lnto the iodine be.tore a.ddlng a.ny turther 
r1nse8. 

5. Calculation&. 

4.3.2 Titrate the blanks in tbe same man
ner as the samples. 

4.2.4 Follow this rinse with two more rinses 
US!ng dl.stWed wa.ter. Add the dist11led water 
rinses to the lodlne fiask. Stopper the :lla.sk 
and Shake welL Allow about 30 minutes !or 
absorption of the H,S Into the iodine, then 
complete the analysts titration. 

Caution: Keep the lodlne :flask stoppered 
except when addlng sample or tttrant. 

4.2.5 Prepare a. blank ln a.n iodine" tlask 
using 45 ml of the a.bsorblng SOlut\on, 50 ml 
o! 0.01 N iodine solution, and 50 ml of 10 
percent HCJ. Stoppe<r the :fl&sk, Bhllke well 
and analyze with the samples. 

4.3 Anelysia. 
Note: This analysis titration should be 

conducted a.t the sampliDg loca.tlon In order 
to prevent loss o! fodlne :trom. the sample. 
Titration should never be ma.de In dlreet 
sunlight. 

4.3.1 ntrate the solution ln the flask with 
0.01 N sodium thklsulta.te solution until the 
solution ls light yellow. Add 4· ml of tho 
starch lndica.tor solution and continue 
tltratl.Dg until the blue color Just disap~ 

5.1 Normality of the standard iodine solulion. 

where: 

N ._N,.V,. 
r-~ 

Nr"=normality of iodine, g-eq/liter. 
Yr= volume of Iodine used, ml. 
N,.=normality of sodium thiostilfate, g-eq/llter. 
Y:r=volume of sodium thiosulfate used, ml. 

5.2 Normality of the standard thiosulf ate aulution. 
. w 

N:r=2.04V
7 

where:· 
W=welght of K,Cr20, used, g. 

V,.=volume of Na,820, used, ml. . 
N,.=normality of standard thiosulfate solution, g-eq/liter. 

2.04=conversion factor · 

(6 eq IJniole K 2Cr20,) (1,000 ml/l) 
= (294.2 g K,Cr207/mole} (10 aliquot factor). 

equation 11-1 

equation 11-2 

5.3 Dry gas volume. COirect the. sample volume measured by the dry gas meter to 
standard conditions [21°C(70°F)] and 760 mm (29.92 lnches} Hg] by using equation 11-3. 

y ,;,y (T"'d) (p""•) "'ud ,. T,. P.,d equltion 11-3 

wheret . 
Ya.,1d=volume at standard conditions of gas sample through the dry gas meter, 

standard liters (scf). 
V,.=volume of gas sample through the dry gas meter ~eter conditions), liters 

(cu. ft.). · · · . 
· Tud=absolute tempers.ture at standard conditions, 294°K (530"R). 

T,.=average dry gas meter temperature, °K ("R). . 
Pbar=baromet1'1.c pressure at the orifice meter, mm Hg (In. Hg)~ 

4.1.3 Open the flow control• valve a.nd ad• .· P ud=absolute pressure at standard conditions, 760 mm Hg (29.92 In. Hg). 
lust the sampll.ng rate to 1•13 uten per · 5.4 Concentration of H28.-Calculate the concentration of H 2S In the gas stream at 
m1Jlute (0.04 ctm). Read the meter temper-· . ~ndard conditions using equation ll-41 

a.~:n~r:~~1:gl~-~um of 10 C K[(V1N1-V,.N,.)o.m,;1.-(V1Nr-V,.N:rh1an1rl 
mlllutes. U the ~now coloT o!: cadmium !Nl· · B

28 
· · V ... ~,6 . 

1!.de IS v1alble In the third 1.mplnger, analysts · · 
should conflrm tha.t the a.ppllcable sta.ndal'd where (metric units) l - . . . . . 
ha.9 been exceeded-At the end Of the sample . CB2s=concentration of H2S a.t standard conditions, mg/dscm 
time, ·cloee the flow control valve a.nd read K=converslon factor=l7.0X1()1 · 
the 1lnal meter volume and temperature. 

4.1.5 Disconnect the lmplnger train trom (34.07 g/mol~ HiS)(l,000 l/m1)(1,000 mg/g) 
the sampling line. Purge the tratn with clean .(1,000 ml/1)(2HiS eq/mole) 
ambient a1r tor 15 minutes to ensure tha.t all 
H,,S ts removed ttom the hydrogen. peroxide. Yr= volume of standard iodine solution, uil. · 
Ca.p the open ends and move to the sample Nr=nonnolity of standard iodine solution, g-eq/liter. 
clea.n-up area. · V,.=volume of standard sodium thlosulfate solution, mL 

4.2 Semple Tecooefll. lV,.=normolity of standard sodium thiosulfa.te solution, g-eqjllter. 
4.2.1.Plpette 50 ml of 0.01 N l.odlne solutl.oll _ v .... c1=dry gas volume at standard conditions, liters. · . 
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~here ~ units): . 

K·=o 263 11.0(15.43 gr/g) 
. . = (1,000 l/m1 

v •• -,4•• .. ecf. 
Cs1s"""gr/dscf. · 

6. 1"/eren.cea. . 
· 6.1 netermination of Hydrogen Sulfide, Ammoniacal Cadmium Chloride Method, 

API Method 772-54. In: Manual on Disposal of Refinery Wastes, Vol. V: Sampling 
and Analysis of Waste Gasea and Particulate Matter_, American Petroleum Institute,, 
.Washington, D.C., 1954. 

6.2 Tentative Method for Determination of Hydrogen Sulfide and Mercaptan Sulfur 
in Natural Gas, Natural Gas Processors Association, Tulsa, Oklahoma, NGPA Pubil-
cation No. 2265-65, 1965. · 

(FR Doc.74-4784 Filed S-7-74;8:45 em] · 

FEDERAL aEGlmR, VOL 39- No. 41'.-RIDAY. MAIOI ·a. 1974 
No. t'J-Pt. II-4 

6 JlULES: AND' REGULATIONS 

Title ~tection of Environment. 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY ... 
. 5pSCHAPTER c-AIR PROGRAMS 

PART . ~TANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 
Additfons. and Miscellaneous Amendments 

Correction 
In FR. D<ic. 74-4784 appearlni· at page 

9307 as the Part-II of the isSue of Friday, 
March 8, 1974, make the following 
changes: 

1. After the last; Une of'§ 60.lll<e> .1n
sert·-"carbon and hydrogen" •. 

2. In the second column on page 9317; 
what is now designated as 'T61.112 
Standard for hydrocarbons", should read 
"§ 60.112 Standard for hydrocarbons". 

3. In the second Une of § 60.121 <.c>, the 
word "allows" should read "alloys";,. 

4. In§ 60.154: . 
.a. In the last ·line of the. formula in 

paragraph <c> (3) (1), ~·ftP> should read 
-"ft"''. . . . . 

·tt.' In· the first line· of the formula 1n 
. paragraph <c> (3) <11>. "So= <50~" should 
·read "Sn=C60)'r. . 

~--The formula In pa.iairaph· · · <d>
• should read as follows: 

01' 

· Cd~.;,,(-2000).;: (English Units) 
where: 

C.i.=·particulate emission-: discba:i-ge · 
. · · · g/kg dry. sludge (English units~ 

· lb/ton dry sludge). · · 
l0-1=Metric conversion factor g/mg. 

2000=;o English. conversion fac~r, lb/ 
ton. 

5. · dn ·page 9320, under paragraph 9. 
Calculation--Concentration of carbon 
monozfde, 1n · the second - equation 
under· "where·•· '""C0,.1na" · should . read 
""COin.1it". 

6 .. In the third coiumn on page 9321, 
1n the ninth llne from the bottom · of 
_paragraph two tinder "3.3.l Sodium thi
osul/ate solution, standard 0.1 N", ."thoi
sulfate" should read "thiosulfate". · 

'1. In the th1rd· column on p~e~ 9322, 
paragraph "4.3.2" should be transferred 
to appear below para.graph "4.3.1 ". 

8. In p&:ragraph 5.2 on Page 9322, the 
last.wo~d-. "sulution" should read. '.'solu-

·tion", · 
9. In- the .formula on page 9323,-put. a 

do5ed parenthesis aft.er "m.,• • 
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7 Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

, SUBCHAPTER c-AIR PROGRAMS 

PART 60-STANDAROS OF PERFORM· 
ANCE FOR !"IEW STATIONARY SOURCES 

Additions and .Miscellaneous Amendments 

Correction- . 
In FN. Doc. 74-4784 appearing at page ._ 

9307 as the Part II of the issue of Friday, 
.March 8, 1974, and corrected on page 
13776 1n the· issue of Wednesday,· 
Aprll 17, 1974, on page 13776,"pa.ragraph · 
c."<should read as follows: 
. c. The . formula 1n paragraph <d> 
should read as follows: 

(d) Particulate emission rate shall be· 
determined by: 
· .. c •• ::::c. Qa (Metric or English units) 
where: 

c ... =Paitlculate matter ma.sa emlsslons, 
· mg/hr (English units: lb/hr). 

cs=Partlculate matter concentra.t\on, 
mg/m" (Ecgllsh units: lb/dsc!). 

.QR=Volumetrlc stack ga3 tlow rate; 
dscm/hr (English units: dscf/hr). 
Q• and cs shall be determined using . 

Methods 2 and 5, respectively. 

IUt.ES AND REGULA llON~ 

' 
for ·new and modified facllitles within 
five categories of stationary sources: U> 
Fossil fuel-fl.red steam generators. (2) 
1nc1nerators. C3> 1>0rtla.nd cement plants, 
C4> nitric acld plants, and CS> sulfuric 
acid plants_ Cortect!:on.s t.o these standc 
ards were published on July 28, 1972 (37 
FR 14877>. and on May 23. 1973 (31f. FR 
13562). On October 15. 1973 (38 FR 
28564> , the Admlnlstra.t.or amended sub
part A. General Provisions, by adding 
provisiona to regulate complla.nce with. 
standards of performance during st.a.rtup, 
shutdown, and malfunction. On March 8, 
1974 C39 FR 9308). the AdmJnistrat.or 
promulgated Subparts I, J, K, L, M. N, 
and O which set forth standards of per
form.a.nee for new a.nd mocllfi2d facllities 

· withJn seven categories o! stationary 
sources: Cl'> Asphalt concrete plants, <2> 
petroleum refineries, (3) storage vessels 
for. petroleum llclu1ds. < 4> secondary 
lead smelters;· (5) brass and bronze ingot 
producUon plants,· (6) Iron and .steel 
plants, and m sewage treatmen~ plants. 
In the same publlcati~.the Admln1stra,.., 
tor also promulgated emendmen.t.& to 
subpart A. General Provfs1ons. Correc
t.Ions .t.o these standards were published. 
on ~ 17, 1974 <39 FR 13776). . · 
. Subpart D. E,. P, G, and H a.re revised 
below to be consistent. with the October 

FEDERAL REGISTER, VOL 39, NO. 87--fRIDAY MAY 3~ 1974 
15, 1973, and March S. 1974, aDleDdmen.ts 
t.o subpart A. At the same time, changes 
1n wording are made to clar1!y the regu-

8 . SullCHAP'l"ER'c--OAIR PROGRAMS. 

'PART 6o-S'TANDARDS · OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

lations. These amendments do not mod
lfy the control requirements of- the 
sta.nda.rds of performance. Also. to. be 
consistent with the Administrator's pol
icy of converting t.o the metric aystem. 
the standards of performance and other 
numerical entries. which were originally 
expressed 1n English untt.s, are converted 
t.o metric units. Some of the numerical 
entries are rounded a.fter conversion to 
metrlc units. It should be noted tha.t.the 
numerical entries in the reference 
methoda in the append.Ix wm be changed 
t.o metric units a.ta. later date. . 

The new source performance standards 
promulgated March 8,. 1974,. a.ppllcable 

· t.o petroleum .. stoage · vessels.. included. 
. within. their cioverage st.orage vesselil In 
the 40,000 to · 65,000 gallon s1m range. 
The preamble to tha.t- publlcatfon dls0 

cussed the fact tha.t. vessel.'I of that: si7.c 
bad not been included in the proJ)OSed 
rule, and set. forth the reasona for their 
subsequent inclusion. However, through 
oversight, not.b.lng was .. set forth in the 

. regulations. or. preamble ·prescribing the 
eJrective date of · the standards a.s to 
ves.selS wif.bfn the 4!1,000. t.o 65,000 gaDo~ 
range. ... . -·· . 
· · secttou 111Ca> C2l o:Ctli.e Act specl1lea 

. that oDlT & source for which' construc
tion.~~ commenced aner· the. date· on. 
whJ.ch & pertinent new source standard 
fs prescrlbed·.rs subject_ t.o ..... th8 standard 
unless the ·source was covered by the 
standard as proPOSecl. In this case, the 

. · MJscellaneous Al'nendnients date of ~tton or promulgation of 
On December· 2!. 1971 C38 FR 24878)'. the standard fs clear!Y the operative date 

-pursuant w sectton lll oUhe Cle.an.Air . since there was no proPoS&l date. Ac
~t, . as .amended. f.he, Adnl1ri1strator. cordingly .. §60.1 2a· amended below:- ._to 
pnmmlgated'suhpe.rt A. General Provi• conform t6 the language. of section_lll 
sf.om. and subparta D,..E,: P, a~ and B CBJW,. .and an. persona aze adviaed 
whlch setforthstan'1a.rds of pertorme,nce hereby that the pro~ons of Part 80 
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promUJg~~ ~h ia; lf.l7<1, ·O.l!>P4' · to 1xMteb' ~ ~ t!ma oo tlw ~ 
storage vessels foi' petroleum ll(!Utds an matteY ron •. To m.a.inte.ln this rele.t!Oil-> 
the 40,000 to 65,000.~l!llon G1ze i'l!Jlge fOi' ship, the sampling mW'vels ~e(! an 
which constmction is commenced on or gg 60.46 imd 00."l<I OYG ahoi'Wned ~ ~ 
aftei' that date. consist.mt with tha . 00°m1n\lta.aPa&"airmi 

OnM&i'ch 8, 1974, § 60.'7Cd> was added requtrement. 
to require ownei'S and opere.t.ors to li.'e-. The requirement prescn~ In § g 00.46. 
taln l!ll i'eeorded information, including 60.64, 30.74 a.nd 130.85 fo? 1!S1ng "sult-
montt.oring and per!orma.nce testing able flow meten;" !or measuring fuel Qlld 
measurements, required by the regu)a- product flow ?ates is deleted. Such meters 
tfons for e.t least 2 years after the date may be used U available, but other suit.
on whlch the !nlormation was recorded. eble meth008 of determin1ng the iiow 
Th1s requirement is therefore deleted rate of fuel or product during the test 
from Subpart& D, E, P, G, e.nd H speclflc ~cd may also~ used. 
to each new aouree in this group to a.void A prooadure s~i!ying how to allow i'or 
repetition. On March 8, 1974; the deflnl- carbon dioxide a.bsorptlon 1n a wet acrubo 
tions of "particulate matter" and "run" be:r and e, formula for correcting para 
were added to § 60.2: Tnerefore the defi- ·ttculatc matter emlss!oI!S to a. basis of 
nltion of ·"particular matter" is removed 12 ~rcent CO. e.re added to g 130.54. .. . 
from Subparts D, E, P, G, and H, and In anticipation of m.damg other e.:p
the t.erm "repetition, .. used 1n these subQ pendices, the present appanc:Ux to Pm 
parts 1n sections pertinent to perform- 130 is being retitled "Ap~ndix A-Refera 
a.nee t.ests, 1s changed to "run." ence Met.hods." The deflnltlons of ''refQ 

On October 15, 19'73, § 60.S<e> was li.'e- erence method" and "particulate matter"' 
vised to l"e(l.uire that performance tests are a.mended to ~ consistent with this 
ha conducted under conditions i;pec11led change. · 
by the Admlnlstrator based on represent- In the regulations in Subpart K aet
ative performance of the affected fa- ting forth the performance standard foi' 
cWty. For tha.t, reason. the sections in storage vessels for patroleum liquids, the 
Subparts D, E, F. G, and H specifying definition of .,crude paf.roleum" was to 
operating conditions to oo met during have been che.nged to be oonststRnt mth 
performance test.s are deleted. the definition of "P2troleum" 1n Subpart 

Sections .IJ0.10, S0.41Cb) s.nd 60.42<a> J. This change was inadvertently not 
<U e.re revised to clarify that the per- made in 39 FR 9308 and thus ff§ 60.110 
formance standards for steam generators and 60.111 are amended by replacing 
do not appb' when an <ilXlstlng unit the term "crude petroleum" with 
changes to a.ocommcdate the use of com- "petroleum.'° 
bustible materials ot.hrar than fofisll fuel · The remaining structural and word
as defined in g IS0.4!<b>. · 1ng changes are made tor purposes of 

clarification. 
Sections.60.4Ha> and 60.5Ha> are re- On June 29, 1973, the U.S. Court of 

Yised t.o ellm.1nate the requirement that a A a.ls f unit have a ''primary" purpose .. This ppe or, the District of Columbia. re-
change is intended to prevent circum- manded to EPA for further consideration 

the new source P2rforma.nce standards 
vention of a standard by simply defining for portland cement plants. Portland 
the primary purpose of a unit as some- Cement Association v. Ruckelshaus, 486 
thing other ~ steam production or F.2d 375. on September IO, 1973, the 
reducing the volume of solid waste. sa.me Court remanded to EPA for fur-

In 1! 60.46, A.S.T.M. Methods 02015- ther consideration the new source per-
66 <Reapproved 1972), D240-64 <Reap- formance standards for sulfuric acid 
proved 1973), and D1826-64 CReapproved plants and coal-fired steam electric gen a 
1970> are speclfled for measuring heat0 erators. Essex Chemical Co. v. Ruckels~ 
1ng value. Prior to this issue no method haus, 486 F.2d 427. The Agency has not 
was specified 1or determining heating completed Jts consideration with :respect 
·value. to the remanded standards. These 

.. The phrase "maximum 2..:hour aver- amendments are not intended to constl
age" in the standa:rds of ~rformance t~te a response to the remands. At the 
prescribed in §§ 60.42, 60.52, 60.62, 60.72, tune the Agency completes its consideraa 
and 60.82 ls deleted. Concurrently, in tion with respect to the remanded stand
§§ 60.46, 60.54, 60.64, and 60.85 the sam- a!ds, _it will publicly announce its deci
pllng time requirements for particulate s1on and at that time if. a.ny revisions of 
matter and acid mist are changed from a the standards are deemed necessary or 
minimum' of 2 hours to a minimum of 60 desirable, w1ll make such revisions · 
minutes per run. The phrase "maximum These actions are effective on Juiie 14 
2-hour average" is not consonant with 1974. The Agency finds good cause exis~ 
§ 60.8Cf> which requires that compliance .f-0r not publishing these actions as a no
be determined by averaging the results of tice of proP<>Sed rulemalting and for 
three runs. Results from performance making them effective immediately upon 
tests conducted at power plants and pul:!lication for the following reasons· 
other sources have not shown any de- 1. These actions are intended for ciara 
crease in the accuracy or precision of lfication and for maintaining consistency 
I-hour samples as compared with 2-hour throughout the regulations. They are not 
samples, and therefore the extra hour · intended to e.lter the substantive con
required to sample for 2 hours is not tent of the regulations. 
justified. The time interval between sam- 2. Immediate effectiveness of the ac
ples for &Ulfur dioxide and nitrogen tions enables the sources involved to pro
oxides was orlginl!lly established so that. ceed with certainty in conducting their 
one run would be completed at approx- affairs, and persons wishing to seek juQ 

~Jl 

~ ~ ©>f -~ eetio:ru: li:liMW' r6\o GO 
without c&ele,y. 
(<la VAC.11067 (e) {G) ~ (9)) 

)J)et,00: Jun0 XO, ll.!l"l4. 
J Ol8IN QuLllliizs, 

dlct~1'311 AtamtiUatyat-09'. 
Pm l80 of Cha.pie- X. Title <IO Of tJie 

Cede of FOOeral ~ !£1 mmended 
es follows: 

L ~n 30.1 · !s ~elf 00 read -as 
k'ollows:: 
§ GW.ll AJ!llniilliccl»iliay. · 

:nia Provisions Of this J>Ut. QWl:V to 
the ownel:' or Opai'&toi' of o;ay Bte.tiona.ry 
oourca which eonta.lns INl G.fieeted fa
dllty ihe construction or modlflea.tlon of 
<tVhich is commenced -a.i'~ tb0 <Aa.te of 
publication 1n this part of amy Gt&ndard 
<or, if isa.rller, the date of pUbllca.tlon of 
lll.XlY proposed rsta.nda.Yd> eppllcable to 
Buch f94:Wty. 

2. Section G0.2 is amended by revising 
para.graphs <s> wd <v> as follows: 
§ ~.:il . IDelllimtiona. 

0 0 0 0 0 

Cs> ·"Reference method" mea.ns any 
method Of aampUng and G.nalyztllg for 
e.n m ~lluta.nt QS deaci'ib$d In AP
penc:tix A to this part. · 

0 0 0 0 0 

cv> "Particulate matter,. means any 
finely ciivfded ~lid or llqu!d material. 
other than uncombined wa.ter, as meas
ured by Method 5 of Ap~nc:Ux A to this 
part o:r an 0<1ulve.Ient or Gltemative 
method. 

0 0 0 0 0 

3. &ctlon 60.40 is revised to read as 
follows: 
§ 60.00 ApplicabilDty ond dll!Giglllmtion or 

oll'leeUoo fac:i!ifly. . 
The provisions of this Subpart a.re a.p

plica.ble to each fossll fuel-fired steam 
genera.ting unit of more than 63 m1llion 
!teal per hour heat input C250 m1llion Btu 
per hour>, which is the a.fiected facility. 
An:v chaJ)ge to an existing fossll fuel
flred steam generating unit t.o accommo
date the use of combustible materials, 
other than fossil fuels as defined in this 
subpart, shall not bring that unit under 
the applicability of this subpart. 

4: Section 60.41 ls a.mended by deleting 
"primary" in park.graph Ca>, ·revising 
p~graph Cb>, and deleting parP,graph 
Cc). As amended, § 60.41 reads as follows: 
§ 60.41 Jll)ei!i.Dition11. 

· As used in this subpart, s.11 terms not 
defined herein shl!ll have the meaning 
given them in the Act, and in subpart A' 
of this part. _ 
· Ca> "Fossil 1uel;..flred steam generat
ing unit" means a furnace or boiler used 
in the process of burning fossil fuel !or 
the purpose of producing steam by heat' 
transfer. 

<b> "FOssil fuel" means natural gas, 
petroleum, coal, and any .form of solid, 
liquid, or gaseous fuel dertved from such 
materie.is fo:r the purpose-of creating useo 
ful heat. · 
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5. Section 60.42.-b .. nvised to read aa · (3) 1.26 g per mllllon cal heat lzlput at approximately 15-minute ·intervals.. 
Th& ·arithmetic.. ·mean- of. the· samples 
shall const.itut& the run values.. · 

follows: C0.70 lb per million Btw derived from 
· · . ·-•~ solldfossllfuel (exceptlJbllte>. 

§ 60.42 Sllnndard fOli' puttcuune ~Itel"· · Cb) When different. fossil fuels are · m Heat input, expreMed in .cai. i>er 
hr <Btu/hr>. shall .be deter.nined dur
ing each testing period by multiplying 
the heating value of. tbe fuel by -the 
rate of fuel bllrned. Beating -value shall 
be determined ·in accordanc& with 
A.S.T.M. Method 02015-66 (Reapproved 
1972>. 024()-64- <Reapproved 1973>. or 

Ca> On and aftei'· the date on wblch burned simultaneously in any combina.
tlle performance test.required to be con- tion. the applicable standard shall be 
ducted by § 60.8 is· completed. no- owner · determined by proraUon. Compliance 
or operator subject to the provisions of shall be determined bJ using the follow-
tbis subpart shall C£U&e to be discharged 1ng formula: · 
into _th& ll>tmospmre-fram any. afrected z(CUS)+y(O.M)+.z(l.2S).. 
facility a.ny gases which: . . 

C 1) Contain parliculate matter in ex
cess of 0.18 g per milllon cal heat inpu~ 
C0.10 lb per milllon Btu> derived from 
fossil fuel. . . 
. <2> .Exhibit greater than 20 percent 
.opacity except that. a maximum a! 40 
·percent opacity shall be pennW!ihl~ fo:t 
not more than a minutes m aD!'· hour •. 
'\Vhere the presence of \µlcomblned water 
is the only reason for failure to meet ~ 
requirements of this paragraph, such 
failure will not bea.Y2olation of t.b1s see-
t1on. . 

6. Section 60.43 1s revised to read as 
follows: 
§ 60.43 Standard for auHm dimideo 

<a> On and after. the date on which 
the performance test required to be con
ducted by § 60.8 1s completed. no owner 
or operator subject to the provisions of 
tl11s subpart sha.11 cause to be dlscb.arged 
into the atmosphere from any a..ffected 
facility any gases which contain sulfur 
dioxide in excess of: 

(1)-.l.~ g ~ mll11on ea.1 he\\\ m~ 
C0.8() lb- per m.lll1on Btu) derived from 
llqU1d fossil fueL . ·. 
. <2> 2.2 g per mllllon cal heat input 
Cl.2 lb per miJ.llon Btu> derived from 
solid fossil fuel. 

<b> When different fossil fuels are 
burned simultaneously in any combina.
tlon. the applicable standard sha.11 be 
determined by proration using the fol
lowing formula.: 

g(l.4) +z(2.2) 

.:+g+z Dl826-64 CReapproved 1970).· The rate 
where:· . of tuel burned during each testing period 

.: Sa the percentage ar total beat lDput de- . shall be determined by suitable methods. 
. rived. trom gaseous foos.11 ruet. · aild shall be. confirmed by a. material 

• 1a th& percentage ot total heai tnput- de- balance. over. the . steam _generation 
rived !rom U.quld !osall tuel, and system. . . 

· 11 1a the percentage ot total. hea.t 1npu• de- (g) For. each run, emlssions expressed 
rtved t:rom solid !Osilll.· fuel {escept · hi g/milllon cal shall be determined by 
Ug:nJ.te). dividing the emission rate 1n g/br by 

§ 60.45 [Amended} the. healo input .. The emission. rate shall 
be determined by the equation. gfbr= 

8. Section 60.45 Is amended by delet- Qs x c where Q.s=volumetric fiow rate 
tng and reserving paragraph (f). · f th "' d 

9. Section 60.46 1s re':'ised to . read u o e total e.wuent in dscm/hr a.s eter-
mined for each run 1n accordance with. 

follows: - - pamgraph Ca) (21 of" this section •.. 
G 60.46 Test melhoda and procedures. CU Par ])articulate ma.tter. c=partic-

. (B)· The reference methods- fn AP- ulate..concentration 1n g/4scm. as deter
pendix A to thl.s pan, except 88 providlid IDlined Jn accordance with. paragraph 

<a> < 4) o! tbJs. section:. 
for Sn.§ 60.80», shall be used to deter- <2> For so,. c=SOi concentration.In 
mine eompllance with the standards g/dscm, as determined in accordance 
prescribed in H 60.42, 60.43, a.nd 60.44 with. paragraph. ca.> CS> of this section. 
as follows: · 

U> Method 1 for sample a.nd velocity C3l For NOx, c=NOx concentration 1n 
traverses; g/dscm, M determined Jn accordance 

(2) Method 2 for velocicy and voluo with paragraph <a> <6> of ·this section. 
metric flow rate; 10. Seetton 60.50 ls revised to read as 

(3) Method 3 for gas analysts: follows: -
(4) Method 5 for the concentration ot §.60.SO Applicability and designation.of 

particulate matter a.nd the assocfatec! · affected facility& 
moisture content; . . . .· . The provisions of this subpa.ri. are· aP-

(5) Method 6 for the concentration- plicable to es.ch lncinerat.or of more than 
of SO.; and · 4~ metric tons per day charging rate 
. (6) Method. 7 for the coneentration (5() tons/day),. which 13 the. aft'ect.ed 
of NO-. · facility. 

(b) Por Method 5, the sampllDg time § 6<>.Sl . [Amended] 
for each run shaD be a.t least 60 m!n-
utes and the m1nlmum sample volwne 11. SecL1on 60.51 1s amended by stl'lk
shall be 0.85 &cm (30.0 dscf> except Jng the word. "prtmary• 1n paragraph 
tha\\ sm"\Iler sampling ttnes or sample <a> and by deletmg. paragraph Cd>. 

where~· volumes, when ·necessitated by- proceu 12. Section 60.52 .fa revised to read. 
~ ls the percentage or total heat Input de- variables or other factors, may- be aP- as follows:.. · · · 

rtved trom llqtdd toasll fuel. and proved by the· Adm1nistrator. . 
a Sa tho ps?Cen~dl total bes& mput de-<> (c) For Methods 6 and 7, the sa-..11ng § 60.Sa Standard! for particulate matter. 

rt ftd from l!!Ollci fOSBIJ tueL . · ._,, . 
site shall be the same as that fot' deter- <a> On and after the date on whtcb 

<c> Complla.nce sbB.ll be based on the mJnlng volumetric flow rate. The sam- . the performance test required to be con·· 
total heat Input frOm an fosall. tuela pllng point in the duct shall be a.t the duct.ed by § 60.3 1s completed. no owner 
burned. including gaseous fuels- .· centroid of the cross section or at a.. or operator subjeet to the provisions of 

7. section 60.44 is revised. to read u point no closer .to the walls than 1 m this part ·shall cause to be discharged 
follows: · <3.23 ft>. 1nto th& atmosphere from ~-affected. 
§ 60M ·~m'd fdl nitrogen oxide!i. ... · 'Cd) Por Method 6. the minimum sam- facillt;,; any ·gases wh.lch contain par-· 

pling time sha.11 be 20 minutes and the 
<a.> on and after· b date- on which m1n1mum sample volume .. shall be 0.02 t1culate: matter in excess of 0.18 g/dscm 

the performance teSt; required. to be con- dscm C0.71 dscf> except that ·smaller Cl>.08 gr/dscf> Corrected to _12 percent 
ducted by I &D.& 1& completed.. DO owner sampling times or sample volumes. when co .. · 
or operator subject to the provisions of necessitated by process variables or 13. Section 60.53 Js rev1sec:I to read.as 
th13 subpart shall cause to be discharged other factors, ma.Y be approved by the follows: · · · 
In.to the atmosphere from aDl' affected Admfnlstrator. The sample shall be ex- . 
facility &117 . gases wblch contain. n1tro- tracteci at. a. rate proportional to the gas § 60.53 Monitoring of opentfonil. · 
gen oxides. expressed aa NO. In excess o!: velocity at the sampling point. . The Cal The owner or operator of any Jn-

Cl) 0.33 g Pili' mllllon cal heM inp~ arithmetic a..verage of two samples shall· clnerator subJecUo the provfslom of this 
co.20 lb Pei' mUllon Btu> derived from. comtttute one run. Sampl~ shall be . _ _. shall record the dafl3' charging rates 
gaseousfossfUu.L · . . · 'taken .at appromna.teb' ·.30-minute _.. . -

. <2> o.54 s: per mllllon cal b8at. mPG· mterva..la. . . .. . . . · - . _ . and hours ~ QPel'8.tian. _ . .. .. 
cuo lb per ~n. Btu> derived from.: Ce> For Method 'T. eaqh run: shall con-. 14. 8ectfon ~.54 1s ~ to read· M 
liquld.fosdlfatill. mt .of" at 1eut ~oar. grab sample& taken tonows:-
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§:'60;54 T-est me'thodis an&=proeeduree. -
<a.i .,The. reference.· liiethodS. Jn AP

·peDdix A to thiS part, exeept ii.s ·provided 
for in § 60.8 Cb) • shall be -used to deter
mine compliance with the standard. pi:e-· 
scribed in§ 60.52 as follows: 

.(1) Method 5 for theconcentration-o! 
pa.rt.U:ulate matter and. -the· associated 
-moisture content: - · · · 

<2> Method l for sample ·and velocity 
traverses; 

- <3> Method 2 for· velocity and volu-
metric fiow rate; and · 

<4> Method 3 for gas analysis and ca.I~· 
cUlation of excess air, using the inte
grated sample technique. 
· <br For Method 5, the sampling time 
for each run·sha.ll be at lee.st 60 minutes 
and the minimum sample volume shall 
be 0.85 dscm <30.0 dscf) except that 
smaller sampling times or sample vol
umes, when necesmtated by process vari
ables or other factors,_ may be approved 
by the Administrator. 

<c> U a wet scrubber is used. the gas 
.analysis sample shall reflect fiue gas con
ditions after the scrubber, allowing for 
carbon dioxide absorption _by sampling 
the gas on the scrubber inlet and outlet 
sides according to either the procedure 
under paragraphs <c> Cl) through <c> <5> 
of this section or the. procedure under 
para.graphs -<e> (1). <c> <2> and <c> C6> 
of this section as follows: 

CU The outlet sampling site shall be 
the same e.s for th'e particulate matter 
measurement. The- inlet . site shall be 
selected according to .Method 1. or as 
specified by the Adm1nistrator. 

(2) Randomly select 9 sarilpling Points 
w:fthin the-cross-section e.t both the tnret 
and outlet sampling sites. Use the first 
set of three for the first run,. the second 
set for the second run, and the third set 
for the third nm. 

· C3> Simultaneously With each par
ticulate matter run, extract and analyze 
for co, an integra.ted gas sample accord
ing to Method 3. traversing the three 
sample points and sampling at each 
point for equal increments of time. Con
duct-the- nms at both JnJet &nd--eutJet 
sampling sttes.. 

<4> Measure the ·voltJmetric fiow rate 
at the inlet durlng each particulate mat
ter nm accord1ng to Method 2, using the 
full number of traverse Points. For the 
inlet make two full velocity traverses ap
proximately one hour apart-durlng eacn 
run and average the results. The outlet 
volumetr1c-1low rate_may be determined 
from the particUlate matter run 
CMetbod5). 

CS> Calculate the ad.Justed CO. per· 
centage using the following equa.tton: 

(% C0c)od!=('lb·CO.).i (Q.u;Q-> 
Whme: 

(CJ. C0.)..«1 Is th9 adjusted. CO. percentage 
Which removes the etrect of 
CO. a.bsorptton and dilution 
-w. 

(% CO.)dt ts the percentage er CO. -
ured before tbe·scrubber, dry 
bas1s. 

~.,. !!I the volumetric fl.ow rate -be
tora the scrubber, average of 
two runa, d.sct/mm (USinS 
Method 2), and- · 

. RUtES ·ANO ·1EGULA_Y.IONS-

•9c1otathevolumetrtcflowrateafter _ into·the·atmosphere from eny clinker· 
the scrubber, dscf/mln: (us-. cooler· any gases :which: · · 
iD8 Methods 2 and 6') - .(1) -Contahi ~..iculate matter 1n. ex• 

- .<6>_Altematively. the !allowing pro- cess-of.0;050 kg per metric ton.of feed 
cedures may be-substituted for the.pro-- (dry basis) to the kiln co.io lb per ton). 
cedures under pai:agraphs <c.> <3>, c.Oa: <2>. Exhibit _ 10 percent opaclty, or 
and <S > of this sec tum.: . · - · -.greater~ 
. <1>' SimUltaneous1Y with ea.ch particu- Cc)- On ·and after the .date on· which 

late matter run; extract and analyze .for the performance test required to be con
co •• o,,.and N~ an integrated gas sample duct.ed'by· § 60.8 is complet.ed, no owner 
according .to Method 3, traverSing the· or operator subject to -tlie provisions of 
three.. sample points and sampling for this subpart.shall cause to be.dlseharged
eqwJ. increments of time. at each point. into the atmosphere from. any .affected· 
Conduct the runs at both the inlet and facility other than the· kiln and clinker 
outlet sampling sites. · cooler any gases which exhibit 10 percent 

(ii) After completing the analyslS of. opa.city,-or grea.ter. . . · 
the gas sample. calculate the percentage . Cd> _Where the presence of uncom
of excess air ( % EA) for both the inlet b!ned we.t-er is the only rea...coon for failure 
and outlet sampling sites using equation to meet the requirements of i;>aragraphs. 
3-1 in Appendix A to this pa.rt. .. . . . Ca> <2> , <b> (2) • and <c>, such fall~ will 

<ill> CalcUlate the adjust.ed co. per- not be a violation of this section. 
centage using the following equation:. · .17. Section 60.63 is revised to read as 

follows: · 
(% CO.)a41=(% C0.)41 [lOO+(%EA)i] 

100+ (% EA).o 
where: . 

. ( % CO.) ••1 Is the adjusted outlet co. per
centage, 

( % CO.) 01 Is tlle percentage of co. mea.s
. ured before the scrubber, dry 

basis, · · . 
( % .EA) I Is the percentage of excess air 

at ~be lnlet, e.nd 
(%EA)~ Is the percentage of exceflS air 

at t~e outlet. 

(d) Particulate matter emissions, ex
. pressed in g/dscm, shall be corrected to 
12 percent co. by using the following. 
formula: 

where: 

0 

. l.2c 
Ca=-

% 90. 

Is the concentration. or parttctdate 
matter corrected to 12 percent 
co., 

ls the concentration of pBl"ticula.te 
matter as measured by Method 5 
and ' 

% CO. ts the percentage of CO. as meas
ured by Method ·s, or when ap
plicable, the adjusted Olrt1et co. 
percentage aa detennJned by 
paragraph (c) at tllbr sect1cm. 

§ 60.61 [Amended} 

. 15. Section 60.6115· amended ~ delet
ing paragraph Cb). -

§ 60.63 Monitoring of operations. 
Ca>" The owner or operator of any 

portland cement plant subject to the pro
visions -of this part shall record the dally 
production rates and kiln feed rates. 

.18. Section 60.64 1s revised to l"ead es 
follows:. 
§ 6o.M Test metl1ods and pll'OCedures. 

Ca) The reference methods in Appen
dix A to this part, except as provided for 
in § 60.B<b>, shall be used to determine 
compliance . with the standards pre
scribed in § 60.62 as follows: 

<1> Method 5 for the concentr8.tion 
. of. particulate- matter and the a.:;.c;ooiat.ed 
moisture content; 

C2> Method 1 for sample and ·velocity 
traverses; · 

C3> Method· 2 for velocity and volu
metric flow rate; and 

<4> Method 3 for gas anaiysis. 
· <b> For Method 5, the minimwn sam

pling time and minimum samp!e volume 
for each run, except when process varia
bles or other factors justify otherWise to 
the satisfaction a! the Administrator. 
shall be as follows: · -
_ m 60 minutes and 0.85 dscm <30.0. 
~> for the kiln. · 

. C2> 60 minutes and 1.15 dscm <40.6 
dscf) for the clinker cooler. 

<c> Tot::i kil.'l feed ra.te <except fuels), 
expressed m metric tons per hour on a. 

§ 6o.62 ·Standard for particulate matter. dry basis, shall be determined during 
<e.> On and after the date on which each. testing period by suitable methods; 

the performarice test required. to be con- and sha.11 be confirmed by a material bal
ducted by § 60.8 is eompleted, no awner a.nee over the production system. 

16. Section 60.62 1s revised to read as 
follows: . 

or operator subject to the provisions o! Cd) F'or eacll run. particulate matter 
this subpart shall cause to be discharged emissions, expressed in c/metrtc ton of 
into the atmosphere from any kiln a.ny kiln feed, shall be determined by divid
·ga.ses which: 1ng the emission rate in g/hr by the kiln 

(1) cOnt.ain particulate matter in ex- . feed rate. The emission rate shall be 
cess of 0.15 kg per metric ton of feed determined by the equation. g/br:::Q.x 
(dry basis> to the kiln co 30 lb ton> c, where- Q..=volwnetrte flow ra.te of the 

. · per • -total eflluent in dscm/br as determined 
C2) Exhibit greater than 10 percent in accordance with para.graph <a> (3) o! 

opac1ty. this section, and c:::particulate concen-
- Cb) On and after the date on which tration in g/dscm as determined. in ac

the performance test required to be con- corda.nce with paragraph (II,.) Cl) of this 
ducted by § 60.8 is completed. no owner sect.ion. · 
or operator subject to the provisions of 19. Sect!on 60.'12 fa revised to read as 
this subpart sha.ll cause to be dl.scharged follows: 
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§ 60.72 S!andard for nilrOjl:<'ll oxides, 

· <a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which: 

< ll Contain nitrogen oxides, ex
pressed as NO,, in excess of 1.5 kg per 
metric ton of acid produced (3.0 lb per 
ton), the production being expressed as 
100 percent nitric acid. 

<2) Exhibit 10 percent opacity, or 
. greater. Where the presence of uncom
bined water is the only reason for failure 
to meet the requirements of this para

, graph, such failure will not be a viola
tion of this section. 
§ 60.73 [Amended] 

20. Section 60.73 is amended by delet
ing and reserving paragraph <d>. 
. ,. 21. Section 60.74 1s revised to read as 
follows: 
§:60. 74. Teol metl1ods snd procedures. 

<a> The reference methods in Appen
dix A to this part, except as provided for 
fo i 60.8(b), shall be used to determine 
compliance with the standard prescribed 
in§ 60.72 as follows: 
• · <I) Method 7 for the concentration of 
NO.; 

<2> Method 1 for sample and velocity 
·traverses; 
• . <3> Method 2 for velocity and volu
metric fiow rate; and 
· (4) Method 3 for gas analysis. 

·. (b) For Method 7, the sample site shall 
be selected according to Method 1 and 
the sampling point shall be the centroid 
:of the stack or duct or at a point no 
:closer to the walls than 1 m <3.28 ft). 
Each run shall consist of at least four 
grab samples taken at approximately 15-

-.mlnutes lntervalc;. The arithmetic mean 
of the samples shall constitute the run 
value. A velocity traverse shall be per

,formed once per run. 
:· <c> Acid production rate, expressed in 
metric tons per hour of 100 percent nitric 
acid, shall be determined during each 

·testing period by suitable methods and 
shall be confirmed by. a material balance 
over the production system. 

(d) For each run, nitrogen oxides, ex
pressed in g/metric ton of 100 percent 
nitric acid, shall be determined by divid
ing the emission rate in g/hr by the acid 
production rate. The emission rate shall 
be determined by the equation, 

1 
g/hr=Q.xc 

.where Q,=volumetrlc fiow rate of the 
c;ffiuent in dscm/hr, as determined in ac
cordance with paragraph <a> (3) of this 
s-ection, and c =NO. concentration In 
g/dscm, as determined in accordance 
v.ith paragraph <a> (1) of this section. 

22. Section 60.81 is amended by revis
ing paragraph <b> as follows: 
.§ 60.81 Definitions. .. .. 0 0 0 

<b> "Acid mist" means sulfurtc acid 
·mist, as measured by Method 8 of Ap
pendix A to this part or an equivalent or 
alternative method. 

li?ULES ANO IU:GU!.AYIONS 

23. Section 60.82 is revised to read as 
follows~ 

§ 60.82 S1:111dard for sulfur dioxide. 

(a) On and after the date on which the 
periormance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
f<acility any gases which contain sulfur 
dioxide in excess of 2 kg per metric ton 
of acid produced (4 lb per ton>, the pro
duction being expressed as 100 percent 
H,so .. 

24. Section 60.83 iS revised to read. as 
follows: · 
§ 60.83 Standard for add misa. 

<a> On and after the date on which the 
performance test required to ire con
ducted by § 60.8 1s completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which: 

<I> Contain acid mist, expressed as 
H,SO., in excess of 0.075 kg per metric 
·ton of acid produced <0.15 lb per ton), 
the production being expressed as 100 
percent H,so .. 

(2) Exhibit 10 percent opacity, or 
greater. Where the presence of uncom
bined water is the only reason for failure 
to meet the requirements of this para
graph, such failure will not be a violation 
of this section. 
§ 60.84 [Amcmlcd] 

25. Section 60.84 is amended by de
leting and reserving paragraph <d>. 

26. Section 60.85 1s revised to read as 
follows: 
§ 60.85 Test melhods and procedures. 

(a) The reference methods in Appen
dix A to this part, except as provided for 
in § 60.8<b>, shall be used to determine 
compliance with the standards pre
scribed in §§ 60.82 and 60.83 as follows: 

<I> Method 8 for the concentrations of 
SO, and acid mist; 

(2) Method 1 for sample and velocity 
traverses: 

<3> Method 2 for velocity and volu
metric fiow rate; and 

(4) Method 3 for gas analysis. 
<b> The moisture content can be con

sidered to be zero. For Method 8 the sam
pling time for each run shall be at least 
60 minutes and the minimum sample vol
ume shall be 1.15 dscm (40.6 dscf) except 
that smaller sampling times or sample 
volumes, when necessitated by process 
variables or other factors, may be ap
proved by the Administrator. 

(c) Acid production rate, expressed in 
metric tons per hour of 100 percent 
H.SO., shall be determined during each 
testing period by suitable methods and 
shall be confirmed by a material bal
ance over the production system. 

(d) Acid mist and sulfur dioxide emis
sions, expressed in g/metric ton of 100 
percent H,.SO., shall be determined by 
dividing the emission rate In g/hr by the 
acid production rate. The emission rate 
shall ba determined by the equation, 
B/hr=Q.xc, where Q.=volwnetr1e :flow 

rate of the effluent in dscm/hr as deter
mined in accordance with paragraph 
(a) (3) of this section, and c=acid mist 
and so, concentrations in g/dscm as 
determined In accordance with para
graph <a> U> of this section. 
§ 60.110 [Amcn1icd] 

27. Section 60.llO(b) Is amended by 
striking the words "the crude." 

28. In § 60.111, paragraphs <b), <d>, 
(g), and <h> are revised. 

As amended § 60.111 reads as follows: 
§ '60.111 Definitions. 

0 0 0 0 

<b> "Petroleum liquids" means petro
leum, condensate, and any finished or 
intermediate products manufactured In 
a petroleum refinery but does not mean 
Number 2 through Number 6 fuel oils 
as specified In A.S.T.M. 0396-69, gas 
turbine fuel oils Numbers 2-GT through 
4--GT as specified in A.S.T.M. 02880-71, 
or diesel fuel oils Numbers 2-0 and 4-0 
as specified In A.S.T.M. 0975-68. 

0 0 0 

<d> "Petroleum" means the crude oil 
removed from the earth and the oils 
derived from tar sands, shale, and coal. 

0 0 

<g> "Custody transfer" means the 
transfer of produced petroleum and/or 
condensate, after processing e.nd/or 
treating In the producing operations, 
from storage tanks or automatic trans
fer facilities to pipelines or any other 
forms of transportation. 

<h> "Drilling and production facility" 
means all drilling and servicing equip
ment, wells, fiow lines, separa~rs, equiP
ment, gatherlng lines, and awuliary non
transportation-related equipment used 
In the production of petroleum but does 
not include natural gasoline plants. 

0 0 0 

29. The appendix to Part 60 titled 
"Appendix-Test Methods" Is retitled 
"Appendix A-Reference Methods." 

(FR Doc.74-13633 Filed 6-13-74;8:45 am) 
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9 title 40-Protection of the Environment 
(PRL U&-4] 

CHAPTER 1--ENVIRONMENTAL .. 
PROTECTION AGENCY 

SUBCHAPTER c-AIR· PROGRAMS 

PART 52--APPROVAL AND PROMULGA." 
TION OF IMPLEMENTATION PLANS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 
PART 61--NATIONAt. EMISSION STAND-

ARDS FOR HAZARDOUS AIR POUU· 
TANTS. 

R.egion V Office: New ·Address 
The Region V Office .of EPA has been 

relocated. The new address is: EPA, Re
gion V, Federal Building, 230 South Dear
born, Chicago, Dllnois 60604. This change 
revises Region V's office address appear
ing 1n H 52.16, 60.4 and 61.04 of Title 40, 
Code of Federal Regulations; 

·Dated: October 21, 197~~ 
ROGER STRELOW, 

.Assistant Administrator for 
Air and Waste Management. 

Parts 52, 60 and 61, Chapter I, Title 40 
o! the Code of Federal Regulations arc 
amended e.s follows: 
§§ 52.16, 60.4, 61.04 [Amended] 

1. The address of the Region V office fs 
revised to read: · 
Region V (Illlno1s, Indiana, .Minnesota, Ohio, 

Wlsconstn) Federal Bullcllng, ·230 South 
Dearborn, Chicago, mmols . 60606. . 

IFB Doc.'14-24919 Plled l<>-24-'14;8:45 am)· 

FEDERAL REGISTER, VOL. 39, ·NO. 208-
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RULES AND REGULATIONS 

10 · · Title 40-Protection of the Environment 

CHAPTER I-ENVIRONMENTAL 
· PROTECTION. AGENCY 

SUBCHAPTER c-AIR l'.'fWGRAMS 

(PRL 291--6) · 

PART · 6<>-STANDARDS. ·OF PERFORM· 
AllCCE FOR NEW STATIONARY SOURCES 

Opacity ProVislons 
. ~· 

On June· 29, 1973, the United States 
Court of Appeals for the District of 
Columbia 1n "Portla.nd Cement Associa
tion v:Ruckelshaus,":486 P. 2d 375 <1973> 
remanded to EPA the. standard of per· 
formance for Portland cement plants C40 
CFR 60.60 et seq.) promulgated by-EPA 
under section 111 of the Clean Air. Act. 
·In the re,.,.,""d, the Court directed EPA to 
reconsider a.mong other· thtngs the use -
of the opacity standards. EPA has pre
pared a response to the .remand. Copies 
of this response are available from the 
Emission Standards and · Engineering 
Division, Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711, Attn: Mr. Don R. Goodwin. In de
veloping the response, EPA collected and 
evaluated a substantial amoun\ of- In· 
formation which 1s summarized and ref
erenced In the· ·response. -Coples of t'hls 
Information are a.vallable :ior insj)ection 
durinll normal office hours at EPA's Office 
of Public Affairs, 401 M Street SW., 
Washington; D.C. EPA determined that 
the Portland · cement plant standards 
generally did not require revision but did 
not. find that certain revisions are ap
propriate to· the opacity provisions of 
the standards. The provisions promul
gated herein include a revision to § 60 .11, 
Compliance with Standards and Mainte
nance Requirements, a revision to the 
opacity standard for Portland cement 
plants, and revisions to Reference Meth
od 9. The bases for the revislons are dis
cussed in detail in the .Agency's response 
to the remand. They are summarized 
below. 

The revisions to § 60.11 include· the 
modification of paragraph Cb> and the 
addition of pa.regraph <el. Paragraph 
Cbl · has beeb revised to indicate that 
while Reference Method 9 remains the 
primary and accept.ed means for deter· 
mining compllance with opacity stand
ards. 1n this part, EPA wlll accept as 
·probative evidence 1n certa.1n situatfons 
and under certahi conditions the results 
of continuous monitoring by transmis_. 
someter to determine whether a violation 
has in fact occurred. The revision makes 
clear that· even ·in such situations the 
results of opacity readings by Method 9 
remain presumptively valid· and correct;. 

The provisions 1n para.graph <e> pro~ 
vide a. mechanism for an owner or op-, 
erator to petition the Administrator '.to. 
establ!sh an opacity standard for an a!'.'·. 
fected facWty whe~ such facility meets· 
all applicable standards for which a per~. 
forcance test 1s conducted under § 60.8. 
but falls to meet an applicable e>pacity 

. FEDERAL· IEGISTER;. VOL.- 39, NO. 219-
standard. This :i;:rovislon is intended prl-.: 
marlly to apply to ·cases where a source 
installs a very large diameter stack wh!ch' 
causes the opacity of the emJsslons-t.o l>e 
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great.er than U a stack ~f the ~eter made. and to take· sufficient readingS to 
ordinarily used in the industry were 1n- :iD.;'"lll'e .acceptable accuracy. · 
stalled. Although this situation .is con- . 3. More .specific uiteria . concerniug 
sidered to be very unllkely to occur, this observer position wit.h respect to the sun 
provision will a.ccommoda.t.e such a sltua- are added. Specificaui. the sun must ·be 
tion. The provision could also apply to within a 140° sector to the observer's 
other situations where !or any reason an back. 
affected fa.cillty could fall to meet opacity . 4. Criteria. ~oncerning an observer•s 
standards while meeting mass emission position with respect to the plume .are 
::;tandaids, .although no .such situations .added. Specific guidance is :also provided 
are expeeted to occur.. . · ior reading emissions from recta.ngular 

.A Tevision to the ope.city standa.rd for emission points wit.h large length. to 
Portland cement plants is promulgated width ratios, and for rea.ciing emissions 
herein. The revision changes tbe ()pa.citY from multiple stacks. In ea.ch of these 
limit for kilns from 10 percent to 20 per- t:ases, emissions a.re to be read across· 
cent. This revision is based "OI1 EP A's 'the shortest path length. ·. 
policy on opacity standards and tb.e new 5. Provisions are added to make clear 
emission data from Portland cement .that <>pa.city of contaminated water or· 
plants evaluated by EPA during its re- steam plumes is to be read at a point 
<:ansideration. The preamble to the where water does not exist in condensed 
standards of i:>erformance which were form. Two z;peclfic instructions .are pro
pro~ulgat.ed on March 8, 19'74: (39 FR vided: One for the -case where opacity 
9308> sets forth EPA's Polley on opacity can be cbsen•ed prior to the formation 
standards: Cl> Opacity 'llmlts are inde- of the condensed water ·plume, and one 
pendent enforceable standards; <2> Ior the case where opacity 1s to be ob
where . opa.cU;y and mass/concentration served after. the condensed water plume 
standards -are applicable to the same he.s diss1;;>ated. -
source, the mass/concentration stand- · 6. Spect!ications are added for the 
ards are established st a. level which smoke generator used for qua.11ficat1on 
\rlll result in the design, installation, and <>! observers so t.'1at State or local air 
operation of the best adequately demon- pollution control agencies may provide 
t>trated system of emission reduction observer qualification training consi.Stent 
Ctaki.'lg -costs into a.ccount>; and <3> t.be with EPA training. 
-Opacity standardS are established at a. In developing this :regulation we have 
level which will require proper operation .taken into account the comments re
and maintenance of such control i;ystems. ceived in response to the September 11, 
The new data h1dicate that increasing 197.f <39 FR 35852) notice of proposed 
the opae!ty limits for kilns from 1{) per- l'Ulemaking which proposed among other 
cent to 20 percent 1s Justified. because things certain minor changes to Re!er
such a. standard will still.require the rle- ence Met.bod .9. Tb.is regulation repre
sign. installation. and operation of the· .sents the rulemaking with respect t.o the· 
best adequately demonstrated system of revisions to Method i>.:. 
emission reduction (taking costs into ac- The determination of compliance with 
count) while ~limtnating or minimizing applicable ope.city ·standards will be 
the situations where it will be necessary ba.se<l ·on an average of 24 consecutive 
to promulgate a new opacity stand.a.rd: opacity readings taken at 15 second in
under § 60.ll<e>. tervals. This approach is a satlsfa.ctory 
_. In eva.luatlng the accuracy of results means of enforcing <>Pacity standards in 
from qualified observers following the cases where the violatian is a continuing 
procedures of Reference Method 9, EPA one and time exceptions are not pa.rt of· 
-determined tha.t some revl.sions to Ref- the applicable opacity standard. How-
-erence Method 9 are consistently able to ever, the opacity standards for steam 
evaluation· showed that · -Observers electric generators in 40 CFR 60.42 and 
t:-ained and cert1fled in accordance with· Huid catalytic cracking unit catalyst 
the procedures prescribed under Ref- regenerators in 40 CFR 60.102 ·and nu
erence Method 9 are consL~tently able to merous opacity standards in State im
read .<>pa.city with errors .not .exceeding plementation plans specify various time 
+ 'l.5 percent based upon single sets of ·exceptions. Maiiy State and local air pol
the aYerQge <>f 24 readings. The revisions h .. tion control agencies use a different 
to Reference Method ·ii include the · approach in enforcing opacity standards 
following: · than the six-minut.e average period 
- 1. -An Introductory section ts sdded. specified 1n th.ts revision to Method 9. 
This includes a discussion of the con- EPA recognizes t.ha.t certain types of 
cept of vislble emission reading and de- - opacity violations that are intermittent 
scribes the e1fect of variable viewing ~n- Jn.nature require a d.IJferent approach 
ditlons.. Information 1s also presented in applying the opacity standards than 
concerning the a.ccuril.cy of the method this revision to Method 9. It is'EPA's in
noting tba.t the accur&C7· of the method tent to propose an additional revision to 
must be ta.ken into account when de- Method . 9 specifying an a.lt.ernative 
t.ermJning possible violatlODS of appll- method to enforce opacity standards. n 
cable opacity standards.__ · ·is our Intent that this method specify a 
· 2. Provisions are added which specify minimum number of readings that must 

that the determin.ation -'of opacity re- be taken; such as a minimum of ten read
.qui.res averaging 24 readings ta.ken at 15.: 1ngs above the standard in any one hour 
second intervals. The.PU?Pose for taking period·prlor t.o-citin,g a.· violation. EPA 1s 
24 readinBa is both t.o extend the averag- 1n the process of analyzing avaUable data 
,m. Ume over wh1ch tbe observations are · 8l1d · determ1n1ng the ·error tnvolved tn 
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·readllig oJJllCit7 1n thJs manner and will 
·propose this revision to Method 9 as soon 
as this 1ill81Y'Sis ts completed. The Agency 
solicits comments and reC:ommendations 
1>n the need for this additional revision t.o 
~ethod :9 and would welcome any sug-
gestions particularly from air pollution 
control agencies on how we -might make 
:Method 9 more responsive to the needs of 
·these agencies. . 
· These actions -are effective on.Nove::n
ber U, 19'74. The Agencyfiiids good cause 
·exists tor not publlshing these actions 
as a notice of l)roposed rulemaldng and 
for making them. effective immediately 
12pon publication . for . the following 
reasons: 

Cl> Only minor amendments are be
ing made to the opacity standards which 
were remanded. · 

l2> The U.S. Court of Appeals for 
the District of Columbia. instructed EPA 
to complete the remand proceeding with 
respect ·to the Portland cement plant 
standards by November 5, 1974. 

i'.3) Because ope.city standards are the 
S\lPject of other litigation, it 1s necessary 
to . reach a 1inal determination with re
spect to the basic issues involving opacity 
at this time in order t.o properly respond 
to this :issue with respect to snch other 
litigation.· 

These regulations are issued under the 
authority of sections 111and114-of the 
Clean Air. Act, as a.mended (42 U.S.C. 
1851c-6 .a.nd 9). 

Dated: November .l, 1974. 
JOHN Qt7ARLES, 

Acting Administrator. 

Patt 60 .of Chapter. I. Title 40 of the 
·Code of Federal Regulations is .amended 
·as follows: 

L Section 60..11 1s amended by revjs.:. 
Jng paragraph Cb> and adding paragraph 
<e>. reading as i-0llows: · 
§ 60.11 Complian.ce with ~tandards and 

nmintenance requirements.· 

• • • .. . . 
Cb). Compliance with op&clty stand

ards in this part shall be determined by 
conducting observations in accordance 
with Reference Method 9 in Appendi..,. 
A of ·tms part. Opacity readillgs of por
.tions o! plumes which contain condensed, 
uncombined water vapor shall not be 
used for purposes -of determining com
pliance wit-Ji opacity ·standards. The re
sults of continuous monitoring by trans
missometer which .indicate that the 
ope.city at the time vtsuaI observations 
·were ma.de was not in excess of the 
standard ·are probative but ~ot con
clusive evidence of the actual opacity of 
a.n emission. _provided that the source 
shall meet the burden ofproving that the 
instrument used. meets Cat "the time of 
the alleged violat.1.on> Performance 
S~Uic&t.ion 1 Jn ·.Appendix B of tb.is 
part. .has ·been properly matntaJned and 
<at the time of the alleged violation) 
ealibra.t.ed, ·and tha.t the ·resulting data 
lmvenot'been·tam.pered 'With many way. 

.~ . . . . 
<e> (1) All owner or operator of an af

fected. .faeUttJ may nqaest the Adm.in-
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1stra.t0r, .to determ!De opadqr.Gf ~: longv emrt • lllgnUlcallt ID1lueilee .upon.: · :u.:.Poe1t1o~~ qua.Wied obaener allal1 
sions from the·. affected fadllt7 -dUrlng plume appearance Include: Angl.e. of~ ob--. lltand .. at .a d!stance· su11icient to provide· a 
the initial perform8ll(:e tests requJred by . aerver wtth respect to the plUDJO: ~e of \be clear: view. or_, the em!Sslon.s with ·the sun 
, . . · · . obaener wtt.b respect to the sun:- pol.Dt of. oriented 1n the 140" sector to h!S back. Con· 
l1 60.8'~ . . . . observatton or attached and detached steam slstent wttll ·aialnt&1nlng the above require• 

«2>· Upon receipt·from such owner or· plume; and angle of the· observer with re- ment, the observer shall, as much as po&slble, 
operator of the .written report of the re- ·spect to a plume emlttedmm:a rectangular ~ h!a.obBervatlon.s.trom a .position .such. 
sults"·of. the performance tests required stack wtth a large.length to width ratio. The that hla: Una· or vlslon ts approximately 
by i 60.8; the AdmJnistratox_will make method. lnclUdes specUlC cr1ter1a applicable perpendicular .. to tbe plume ~ltectlon, and 
a iinding concernJng complla.nce with to these variable&. when .observing .opacity of emissions. ~m 
opacity and. other applicable standards.· other. variables w~ch ·may .not be control· rectangular outlets (e.g. root monitors,. open 
If . the · AdmiDJstrator finds that an af· table 1n the field are lwnlnescence and color baghousea, noncl.rcular stacks), appro;id· 
fected facWty-1.S 1D compliance with all contrast between the plume and the back·. ma.tely perpendleular to the longer axis of 
~ hlch rf - groWld aga1nBt which the plume la viewed. . the outlet. The observer's llne of sight should 

applicable standards for W pe Orm• These va.rtables exert an lnfl.uence upon the not include more than one plume at a time 
a.nee tests are conducted 1D accordance· appearance of a plume as viewed by an ob• when multiple stacks are Involved. and 1n 
with § 60.8 of. this imrt. but during. the server, and can airect the: abWty of the oti.. any case the observer should make his ob· 
time such performance tests are being server to accurately asslgn opacity values· servations wlth his Une of sight pei'pendlcu
conducted falls to meet. a.ny ·applicable to the observed plume. Studies of the theory 1ar to the longer u1a of such a set of multi• 
opacity .standard. he shall noWy .the .of plume opacity and field.studies have.Clem- ple stacks (e.g. stub-stacks on bag.houses). 
owner or operator and advise him that he on..-trated t.bat a plume is moat V".slble and · 2.2 F:eld reccrds. Th& observer &hall ra
ms. · notttlon the Admlnlstrator within presents the greatest apparent opacity when cord the name of the plant, emlsslon loca~ 

Y "'~ . · viewed agalJl.St a contrasting background, It tlon, type facllity, obsener's .Dame and 
10 days of receipt of.notlfication to make follows from thls, and lB confl.n:i:ied by field al!WaUon. and the date on a 1leld data sheet 
appropriate adjustment to the opacity· tr1als, that the opactty of a· plume, viewed· (~e 9-1). The time, estimated d1lrt.ancc 
standard for the affected faclllty. · ·· under condlttons where a contrasting back· to· tbe emission location, approximate wind 

(3) Tbe.Adininlstrator·wm si-aht sucl1 · g:rOund ls present can be assigned wtth the- d1rect1on, estimated w1nd speed, description 
a pe· titlon upon a demonstration by the greatest degree of accuracy. However, the po. of the skj condition (presence and color of 

tenttal for a poeltlve error ls also the greatest .. clouds), and plume background are recorded 
o_wner or operator that the affected fa- . when a plume is viewed under sueb contrast- on a field data sheet at the time opacity read-
cillty and associated. air- Pollution con- 1Dg condltlon.s. Under condltlons pneentlng Inga are lnlttated· and completed. . 

. trol equipment waa operated and main- a le8a contrasting background; the apparent 2.3 Observat!oll8._ Opacity observations 
talned 1D a. manner to mln1mlze the Opacity of a plume ls less and approaches shall°be made at the potnt of greatest opacity 
opacity of emlssions during the perform· zero as the color and lumlneecenc& contrast 1n that portion of the plume where con
snce tests; that the performance tests decrease toward Zero. As a result, slgnUlcant densed water vapor Is not present. The ob· 
were performed under the conditions es. Jl8g&.t1ve bias and negative errors can be server shall not loOk eonttnuously at the 

· tabHshed by the Administrator; and that made when a plume 1s vlewed lUlder less plume, but lnstea4·ahall observe the ph1me 
~.,., ·-.,; ted facil1+... and associated air contrastt.ng·condltlons. A negative blas de· momentarny IK t&-aecond Intervals. 

, ...... e """ec •3 · ·creases rather than increases the poes1bU1ty 2.3.1 Attached steam plumes. When con-
pollution control equipment. were .in• that a plant operator w1.11 be c1ted for a vie. deil3ed water vapor 1s present wtthin the 
capable of being adjusted or operated to latlon of opacity standarda..due to obsener· plume as it emerges from the emission 011t· 
meet the applicable opacity standard. error. · . let, opacity observaUona shall be made be· 

(4) The AdmlnlStrator. will establish Studies have been undertak~n to determine yond the point 1D the plume at ·which con· 
ari opacity standard tor the affected the Dl&gl11tude of positive errors which can densed water vapor ts no longer visible. Tho 
fac. Wty meeting the above requirem. ent.s ~~gmadeplumesbyunqd~icfioendt~1!.seinngecrsonwdl~oeft~ft"!1d· observer shall record the approx1Inate dls• 

will be ... .... • ...,. ... - ~ . tanco from the emission outlet to the point 
a.t a level at which the source uslng the procedures set forth 1D thla 1n the plume at.which the observations are 
able, a.s indicated by the performance method. The results of these studies (field ina.de. . . . . · : 
and opacity tests, to meet· the opacity trials) which Involve a total of 769 sets of 2.3.2 · Detached steam pluJ:!le. When water~ 
standard at all times during which the 25 resd1ngs each are as follows: vapor 1n the plume condenses and· becomes 
source is meeting the mass or concentra- (t) For black plumes (133 sets at a smoke visible at a distinct distance from the emls· 
tion emlssion standard. The Admlnis· . generator). 100 percent of the ~ta were · sion outlet, the 1>pac1ty of emlsslons should 
trator will promulgate the· new opacity read with a positive error• of less than 7.5 be evaluated at the emiS81on outlet prior to 
"tand d 1D the· FEDERAL REGtsTER. percent_opacity; 99 percent were .read wtth the condensation of water vapor and the for-
~ a,r . a positive error of less than 5 Jlf!rcent opacity. matlon of the steam plume, · 

2. In .§ 60.62, p~agraph (a) (2) . is re• (2) For whit& plumes (170 sets at a smoke · 2.4 Recording· observatlon.s. · Opacity ob· 
vised to read as follows: generator, 168 sets at a coal-fired power plant, servations shall be recorded to the nearest 5 

· · 298 sets at·a sulfUr1c acid plant), 99 percent percent at 15:.second Intervals on an ob· 
§ 60.62 Saandard ~or particulate matter. of the sets.were read With a positive ·error of senational record sheet. (See Figure 9-2 for 

(a.) o c o less than 7.5 percent opacity; 95 percent were an example.) A Dllntmum.ot 24 o.bseryatlons 
(2) Exhibit greater than 20 percent . receadnt owtptbacttya .posit. ive er:r;or._ .. on. -. than. 5 per- . shall be recorded. Each momentary observa

tion recorded Shall~ be. deemed tci ·represent 
opacity. ~ ·poslttve observational error associated the average opacity of em1sslons for a 15· 

.,, 0 0 • • With an average of twenty:.flve readings 1s second period. . . . · 
t.herefore established. -The· accuracy Of· the 2.5 ··Data Reductton. Opacity shall be de· -
znethod,mll5t be .taken bl.to accoun~when ··term1nee1-as a.n'·aven.ge of 24 consecutive 
detennln1ng possible v1olat1ons of appU· obsenat1ons recorded at 15-second tntervals. 

3. Appancllx A-Reference Metlicids 1s 
amended by revising Reference Method 
9 as follows: 

• 0 ... ... . . 
~OD -VJSVAL DETKSKINATION OP THE 

OPACITY 01? :B:MISSIONS . J'IWH BrATIOHABT : 
50traCES 

Many atat!Oiia.ry s0urces d.l.8i:hai'ge visible 
emiss1ons into the atmosphere; these eDlls• 
s\ons are usually ·m the shape ot a plume. 
Tills method involves the determination of 
plume opacity by quall.ded observers. The 
:a::iethod includes procedures for the· tralning 
and certl.1icat1on of observers, and procedures 
to be used 111 the field !or determination of·· 
plume opacity. The appeMance of• plume as 
viewed by an obsener depends upon a num
ber of vartablea. some of wh1ch may be con• 
trollnble and aome Of wh1ch may ·not be 
controllable In the field. Variables which can 
be controlled lO an extent to which they :a.o 

cable opacity standards.·. Divide-the observations recorded on the ree-
l. Principle and appllcabil(ty. . ord sheet into sets or 24 consecutive obser-

vations. A set is composed or any 24 con
secutive observatl.On.s. Sets need not be con• 
eecutlve 1n time and .1n no case shall two 
sets·overlap. For each set or 24 observations, 
calculate the average by summing tbe opacity.• 
of the 24 observations and dividing this sum" 
by 24. If ail appUcable standard specUles an 1 

averaging ttme requiring more than 24 ob•" 
servatlons, cli.lculate the average for all ob· 
servat1ons made during the specUied time 
period. Record the average opacity on.a record 
sheet. (See Figure 9-1 for an example.) 

i.i Principle. The opacity of emlss1ona 
· trom stationary sources is determlned Vis· 
ually by a quaJUled observer. · 

. 1.2 ApplleabWty. This method ls appll· 
eable for the detenn.lnatton of the opacity · 
of em.l.sslons rrom stationary sources pur
suant to I 60.11 (b)" and for· qual.ltytng ob. 

· servers for vtaually det.erm1nlng op&City. of 
· emissions. · · · . 

.. 2. Procedures. The· observer quall.di!d Sn 
accordance wtth paragraph 8 of this method 
shall use the following procedures for vu.. 
uauy determlDlna ibe opacity of emlllldona: 

. · i For a set, 'pos1ttve error~average CJI?8City 
determined by observers• 25 observations
av:erage opacity determined .:r:rom 1mllal1l1a
eometer's 26 nc:ordiup. 

3. Qualtftcatfonsand teatin.g. · 
· 3.1 . Certl.1icat1011 requirements. To receive 

certUlcatton as a quaWled observer, a can· 
dldate must be tested and demonstrate the 
ablllty to assign opacity rea.cimgs In 5 percent 
increments to 25 dltrerent black plumes and 
24 different white Dlumea. with an error 

FEDERAL .. REGISTEl.-VOL .39, NO. 219-TUESDAY,:;Nova.,BER·:.12, 19r4. 

I.V-53 



· not to exceed 16 peroent op1lctty on any one 
.re!l.d.l.ng and an average error not to exceed 
'l.S perC'.ent opo.ctty in ea.ch category. Ca.nd.1• 
dates shall be tested according to the pro.;. 
oedures described 1D paragraph S.2. Smoke 
generators. used pursuant to· paragraph ,3.2 
&hall be equlppecl with a smoke meter which 
meets the requirements or paragraph 3.3: · 

The oertUicatlon shall be valid tor a period 
of 6 montba, at which time the ·qua1Uicat1on 
procedure· must be repeated by anr observer 
tn order to retain certUl.ca.tton. 

3.2 CertUlcatton procedure. The certitl.ca
tlon test consists of showing the candidate a 
oompiete run of 50 plume~25 black plumes 
and 25 white plumes-generated by a smoke 
generator. Plumes wtthtn each set or 25 black 
and 25 white runs shall be presented in ran-

-dom order. The candidate asslgns an opacity 
value to each plume and records h1s obser· 

. vatton on a su.ttable form. At the completion 
or each run or 50 readlDgs, the score of the 
candidate Is determined. U a candidate falls 
to qU:aury, the complete run or 50 readings 
must be repeated tn any retest. The smoke 
test may be adm1nlstered as part of o. smoke 
school or tral.nlng program, and may be pre• 

·ceded by tralnlng or familiarization runs or 
·th~ smoke generator during which candidates 
are shown black IWd white plumes or known 
opacity. 
• 3.3 Smoke genera.tor ·speclfica.tions. Any 
smoke generat.or used !or tho purpo6e6 ot 
paragraph 3.2 shall be equipped with a smoke 
meter J.ns+'6Ued to measure o;>GClty across 
the d.1.11.meter of the smoke generator st.o.ck. 
The smoke meter output &hall display in· 
stack opacity based upon a pathlen.g'oh equal 
to the st6ck exit diameter, on a. 1ull O t-0 10() 
perc&nt cha.rt recorder 8C3.ie. The smoke 
meter optical design and performance shall 
meet the specifications shown tu Table 9-l.. 
The SIXlOke meter shall be ca.l.ibrs.ted as pre• 
scribed 1n ~ph 3.a.1 prior to t.he con
duct; or aa.ch smoke reading test. At t.he 
completion. of ee.ch te.!;1;, the v.ero and spa.n 
dr1H sh&ll be checked and l! the drift ex· 
~ ±1 peroent opa.clty, the condition shs.11 
be C'orreoted. prior to conducting any subse
quent test runs. Th& smoke meter shall be 
demonstrated, a.t the time o! inr..allation, to 
meet the specifications listed 1n Ta.ble 9-1. 
Th.!.s demonstration shall be repeo.ted fol· 
lowing any subsequent repair or replacement 
ot the photocell or associated electronic clr
c-.ll.t.ry !ncludt.n.g the cha.rt recorder or output 
meter, or every 6 month.S, whichever occUrs 
.first. 

'l'ABLJI 9-l-6111101itE l\u:TEK DESIGN AND 

l'EIU'O&l.tANCE SPECIFICATIONS 

Pa.re.me tie:': Speo(fiOaffon 
&. Light eource... •••• Incandescent lamp 

operated at nominal 
nr.ted \"Ol tag&. 

RULES AND REGULATIONS 

Par~eter: · 
b. Spe-.~ J'tloSPOD.SG 

or . pnolx>cell. 

C. Angle o! VleW---· 

· cL Angle . of proJec· 
tton. 

e. Oalibrli.tlon error. 

Speclf'Catfon. 
Photoplc (daylight 

spectral response or 
the human eye-

. re!ereooe 4.3). 
15 ~· maximum total 

allgle. 
15 • m&ltlmum tot.al 

angle. 
~% opa.clty, mas!· 
.mum. 

f. Zero an4 
.drift.. 

span :±:1 % . opacity, 
minutes. 

30 

g. Response time___ . :::;5 Second&. 
3.3.l · call.bratioD... The smoke meter ts 

calibrated after allowmg a minimum or so 
minutes ·warmup by &U;erns.tely producing 
simulated opacity or o percenit and 100 per· 
cent. When stia:ble respoliee a.t · O percent or 
100 percent Is noted, the smoke meter Is ad
justed tO produce an output o! O percent or 
100 percent, BB appropriate. This caLlbraltion 
shall be repeated u.ntll sta.ble O percent and 
100 percent rea.ci:..ngs a.re produced without 
adjustment. · Simulated o percent and 100 
percent. opacity values may be produced by 
alternately sw1:tchl.ng the power to the light 
source on and of!: while tbe smoke generator 
is not prod.uc1Jlg smoke. 

3.3.2 · Smoke meter evaluation. The smoke 
meter design · and performance Me to be 
evaluated as follows: 

3.3.2.1 .Light source. ·Vert!y from manu
fs.cturer's df>t& .and from voltage m.easure-. 
ments me.de at the lamp, a:i Instr.lied. that 
the ls.mp ts operated. within :!:5 percent or 
the uomina.l re.ted '\"Oltage. 

8.3.2.2 Spe<:trnl. response o! photocell. 
VerUr from manufr..cturer's da.ta that th~ 
photocell bas a photoplc response; l.e~ the 
spectral sens!t1vity or the cell sb&ll closely 
npprox!m::.te the sta.nda.rd spectral-luminOS• 
tty curve i·or photopic vision which ls refer• 
enced in (b) o! ·ra.ble 9-1. 

3.3.2.3 All~le or vtew. Check const?-uctlon 
geometry to ensure that the t-0tal angle ~ 
view or the smoke plume, n.s seen by the 
photocell, does not exceed 15°. The total 
angle ot view may be calculated. from: 8=2 
tan~ d/24 where O=total a.:igle or vtew; 
d=tbe sum o! the photocell dlametef'+the 
diameter of the limiting aperture: and 
L=the distance from the photocell to. the 
· llmittng aperture. The l1m1tlng a.verture SS 
the point ln the path between the photooell 
and the smoke plwne Wbt!!'& tbe angle of 
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view .Is m06t restrlct.ed.. In smoke genel'Qtor 
smoke meters this 1s normally an orifice 
plate. · 

3.3.2.4 Angle of proJectlon. · Check cvn
structlon geometry. to ensure that the total 
angle or projection or the lamp on the 
amoke plume does not exceed 15•. The tot.i.l 

. angle or projection may be calculated from: 
8=2 tan-• d/2L, where 6= total angle or pro
jection: d= the sum of the length of t4e 
lamp fila.ment + the cilameter of the llm1t1ng 
aperture; and L= the distance from the lamp 
to Ule limiting aperture. · 

3.3.2.5 Ca.llbration error.· tTslng neutral
density filters of known opaclty, check the 
error between the actual response anci the 
· theoretlclll 11.il.ea.r response or the smoke 
meter. This check Is accompUshed l>r first 
calibrating the smoke m11ter a.coord!ng to 
8.S.1 and then inllert!.ng e. serlea or tbree 
neutral-density tilters of nominal opacity or 
20, 60, and 'l5 percent. in the smoke met.et 
pa.thlength. Filters ce.llbii.rted wtthJ.n ±2 per
cent ll2lall be used. Oare should be ta.ken 
when lnsertlng the .illters to prevent stray 
light from affecting the meter. Make ·a total 
or five nonconsecutive readings for each 
filter. The maximum error on any one read
ing &hall be 8 percent opaclty. · 

3.3.2.6 Zero and span d!Ut. ·Determine 
the zero and span drift by ca11brattng and 
operating the smo~ generator ln a normal 
manner over a 1-hour period. The drl1't Lq 
mes.sured liy check.Ing the zero and span at 
the end or this period. 

3.3.2.'l Response time. Determine the re
sponse time by producng the !!Bries er ftve 
simulated. 0 percent and 100 percent opi.citr 
values and observing· the· time required. to 
rea.cl:I. ·stable response. Opacity V'a.lU815 or· o 

· percent and 100 percent may be simulated. 
by alternately switching the power to the 
light source oft'. and on while 'the smoke 
generator ls not operating. 
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4.1 Air Pollution Control District Rules 

and Regulations, Los Angeles county Jl..1r 
Pollution Control District, Regulation IV, 
Prohibitions, Rule 50. 

4.2 Weisburd, Melvin L, Field Opere.tions 
r.nd Enforcement ManUal for Atr, tT.S. Envl· 
ronmental Protection Agency, Research Tri· 
angle Park. N.c .. APrD-1100, A~ 1912. 
pp. 4.1-4.36. . 

4.3 Condon. E. U., and Od!shaw, :EL, Hand· 
book or Physics, McGraw-mu eo .• N.Y .. N.Y. 
1958, Table 3.1. p. 6-52. 
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RECORD OF VISUA~ DETE~ItiATlOK OF OPACITY 

COMPANY ________ _ 

LOCATION. _________ _ 

T~ST NUMBER:........--------
DATE. __________ _ 

TYPE FACILITY. _______ _ 

. CONTROL DEVICE~-------

CLOCK TIME 
ODSERVE~ LOCATION 

Distance to Df scharge 

'Dlrect1on' from Discharge 
. . 

Hef ght of Observatf on Pofnt 
'BACKGROUND DESCRIPTION 

WEATHER CONDITiONS. 
W1niJ D1rect1on 

.. 
Wind Speed· . . 

Ambient Temperature 

SKY CONDITIONS. (cl e·a~ •. 
· Qvercast •. % clouds, etc;} 

PLUME DESCRIPTiOM 
Color 

lltstance Visible 

OTllER IflFOR:li\TJOll 

In1tf a1 Final 

-

" 

.. - ~ 

HOURS. OF OSSERVAYION. ____ _ 

OBSERVER ..... ---·-------
OSSERVER C~RTIFICAJION DATE. ___ _ 
pasERVER AFf1LJATION. ______ _ 
Poltfl" OF ~M.lSSIONS. ______ __, 

·HEIGHT OF.DISCHAH~~:POI~T ___ _ 

SUMMARY OF AVERAGE·OPAClTY 
Set T4 ..... Ooacih 

rtum~er St~rt;.·End Sum ~verage 

.. 

-
.. 

" 

.. 
I 

" 

.. " .. .. - .. 
Re~dfngs r~ng~'d from ...._·t9 ;....;_ % o'p~c1t.Y · 

The source ,,a~/was not in· eoniplianc:e w1th ·-·~t 
the time evaluation ~1as made~. 
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fIGURE 9·2. OBSERVATION.RECORD PAGE . OF ......... ~ 
OBSERVER COMPANY 

LOCATION'-------
TEST NUMBER _. _....._ __ _ 
MTE._. _____ .....__ 

TYPE FACI""'ll""'f~y ----
PO~NT Of £MISSIONS __ _. 

~IEAM PLUME 
Seconds (check ff applicable) 

Hr.· Min. 0 l !) ·.su '!:> Attacnea uetachea COMMENTS 
O· 
1 

.2 .·, 

3 
4 
5 
6 
7 

·8 
9 

. 10 
11. 
12 
13 
14 
15 
16 

·'·. .· 17' : 

18. 
'l9 ·' 

20 .. 
21 
22 ' 
23 
24 
25 
26 

.. 27 
28 
29 

FIGURE 9·2 OBSERVATION RECORD .PAGE _ Ot_ 
(Continued) 

.COMPANY------
LOCATIOH TEST NUMB ... ER__.. ____ _ 

'OBSERVER 
TYPE FACI ... ll"'Y""y------

DATE ...... .._. ______ _ POlNT Of EMISSIONS ---

STEAM PLUME . I 
Seconds (check ff applicable) · 

·Hr. Mfn. u l:l 30 45: Attached Detached · 
... 

COMMENTS 
30 
31 

,..._ 32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 ' ' 48 ' .. 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 

IFB Doc.74-28150 Flled il-11-74;8:46 am) 

FEDERAL REGISTER, VOL. 39, NO. 219-TUESDAY, NOVEMBER 12, .1974 

-
• c ,.. 
m 

"' 



RULES AND. REGULATIONS 2803 

.late matter or sulfur dioxide standards of clay,: .and . other organic and lno!'ga.nic 
·performance, since acbievement of these ma.tenaL 
standards fs .not entirelY dependent on 
furnace design. However, the investiga
tion convinced the Agency that with cur
rent technology it is not possible to burn 
significant amounts of coal Tefuse and 
acbieve the NOx standard of perform-
ance. . 

· 2. Seetton 60.44 Is amended by revising 
pa.ragra.phs Ca> (3) and Cb> a.s follows: 
60.44. . Standard Cor nitrogen oxides •. 

. (a.) ·•··• •. 

<3> 1.26 g Per mllllon cal hea.t input 
· <0.70 pound per mllllon Btu> -derived 
from solid fossil fuel <except lignite or 
a solid 'fossil fuel conta.inlng 25 percent, 
by weJght, ar more of coal refuse>. 

Combustion of coal refuse piles would 
reduce the volume ·of a solld waste that 
adverseJy affects the environment, would 
decrease the quantity of coal that needs· 
to be mined,.and would reduce acid water· -<b> When dliferent fossil fuels are 
A-•-ft~ th ll ·burned simultaneously in any combina-
.... ....._e BB . e P es are consumed. tion, · the applicable standard sh ll be 
Wblle NOx elil.l.ssions from coal.refuse- d te-•-...o a 
·fired cyclone boilers are expected to be · e .. ..........,... by proration using the fol-
up to three times the standard of per- lowing form.ula:-
formance, . the predicted maximum z (0.86) +Y (0.54) +z (1.26) 

ground-level concentration increase for 
the onlY·'currentlY planried coal refuse-
fired unit Cl 73 MW> is only two micro- where:. 

11 
grams NOx per cubic meter. This pre~· 

(PBL 306-3l dieted increase would raise the total 
PART 60-STANDARDS OF PERFORM· ground-level concentration around this 
ANCE FOR NEW STATIONARY SOURCES source to onJy five micrograms NOx per 

cubic meter, which 1s well below the na..; 
· Coal Refuse . . tional ambient standard. For ·these rea-

On December 23, 19'11 -C36 FR 24876), sons, § 60.44 fs being amended to exempt . 
pursuant to section 111 of the Clean Air steam generating units burning at least 
Act, 8<i amended, the Administrator 25 percent C?ly weight> coal refuss from 
promulgated standards of performance the NOx standard of performance .. Such 
for nitrogen oxides emissions from fossil units must compJy with the sulfur di
fuel-fired steam generators of more than oxide and particulate matter standards 
63 million kcal per hour (250 million Btu of performance. · . . 

:& is the percentage of tot.e.2 bea.t ·input de
. rived.from gaseous foss11 fuel,. 

11 ts the percentage of total hee.t input de-
. . rived from Uquid fossli fuel, 8Dd 

2 ls the pecrcentage of tatal heat 1nput de· 
rived from sol1d fossil fuel (except 
llgnit.e or a solid tossu. fuel containing 
25 percent, by weight. or more of coal 
zefuse). . . 

When lignite or a solid fossil fuel con
taining 25 percent by weight, or more of. 
coal refuse is burned in combina.tion with 
gaseous, liquid or other solid fossil fuel,· 
the stand&rd for nitrogen oxides .does 
not apply • per hour> heat input. The purpose of Sill.ce this amendment is a clarification 

this amendment is to clarify the applies.- of the existilig ste.ndard of performs.nee 
. bility of § 60.44 with regard to units and is expected to onJy appJy to one · [nt. Doc '15-16'4 Piled l&-7 ·· 
burning significant amounts of coal source, no formal impact statement is · · . l- li;S:

45 
am} 

.refuse. · · · . · ·required for this rulema.king, pursuant to 
Coal refuSe ls the low-heat value, low- section Hb) of the ''Procedures for the 

. volatile, high-ash content waste . sep- VolWltary Preparation of Environmental 
arated from coal, usually at the mine Impact Statements" <39 FR 37419) 
site. It can prevent restoration of the This action is effective on Ja.nuiry 18~ 
land and produce acid water runoff. The 1975. '.I'he Agency finds good ca.use exists 
low-heat value, high-a.sh characteristics for not publishing this action as a. notice 
of coal refuse preclude combustion ex- of proposed rulemak:l.ng and for ma.king 
cept in cyclone furnaces with current it effective immediately uPOn publication 
technology, which because of the furnace because: · 
design emit nitrogen oxides <NO.>· in 1. The action is a. clarification of an 
quantities greater than that permitted · existing regulation and iS not intended 
by the sta!ldard of performance. Prellmi- to alter the overall substantive content 
.nary test results on an experimental unit ·of that regulation. 
and emission factor calculations indi- 2. The action will affect onlY one 
cate that NO~ emissions would be two to :Planned source and is not ever expected 
three times the standard of 1.26 g per . to have wide applica.bllity. · 
million cal heat input. <0.7 potind per 3. Immed.ia.te effectiveness of the ac
ll)illion Btu>. At the time of promulga- tion enables the source involved to pro
tion of § 60.44 in 1971, EPA was unaware c~ with certainty .. in r...onductlng im. 
of. the possibility of bunJ.lng coal refuse S.118Jl'S. 
1n combination with other fossil-fuels (42 :u.s c 
and· thus the standards of performan~ · · ; lS4'1<>-4!, 

9
> 

were not designed to apply to coal refuse Da.ted: January 8, 1975. 
combustion. However, since coal refuse is JoBN QuARLES, . 
a fossil fuel, as defined under § 60.41Cb) Acting .Administrator •. 
its combustion is inclucled under the 
present standai;:ds of performance. Pa.rt 60 of Cha~ I, Title 40 of the 

Upon lea.ming of.the possible problem Code of F-ederaJ Regulations is amended 
of coal refuse combustion units mee¥tng a.s follows: · 
the stands.rd of performance for NOx, 1. Section 60.41 1S amended by adding 
the Agency investigated emission data pa.ra.grapl). Cc> as follows: 
combustion characterisUcs of the mate~ 60.41 Defi,nitiom. . 
rial, .and the poss1bll1ty o! burning it in 
other than cyclone furnaces before con- . • • .• • · • 
sideration . was given to revising the <c> "Coal refuse" means Wa.ste-prod-
standards of performance. The invest!- . ucts of Cool mining, Cleaning, and coal 
ga.tion Indicated no reason to exempt preparation operations <e.g. culm.. gob, 
coal refuse-fired units from the partlcu- etc.> conta1ning coiil. matrix· material, 
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§ 69 • .f.: Address. 
Ca> All requests. reports, applications. 

submittals, and other (!OD!mUDfcatioDB to 
t.he Adm1nlstra.tor pursuant to this pa.rt 
shall be subinitted 1n dupllcate &Dd. ad
dressed to the approprla.t.e Reg1onal Of
fice of the Environmental Protection 
Agency, to the attention of the Director. 
Enforcement D1V1sion. The regional of
flces are ss follows: 

Beglon I (Oo:anecticut, Maine, New Ha.mp. 
Bhlre, Massaehusetts; Rhode Island, Ver
mont), John P. Kennedy Pederal Building. 
Boston. vanacbusetta 02203. . 

Region II (New York. New Jersey, Puerto 
atco, Virg1Jl Iala.nds), Pecleral otfice....B_!lUcl
tug, 26 Federal Plar.a {Foley Square), New 
York, N.Y. 10007 •. 

Region m (Del&ware, D1strlot of Oolumbla. 
Peimsylvanla_ Maryland, V1rg1nla.. West Vlr• 
g1nlaJ, Curtta BuUcUng, Sixth and Walnut 
Streets, Philadelphia., Pennsyin.nla. 19106. 

Beglon IV- (Alabama; Plorlda, Georgia. 
Wssl&<!ippl. Kentucky, North carouna. South 
CU<>llna, Tennessee), Suite 800, 1421 Peach
tree Street, Atlanta, Georgla 80809. 

Reglon V (Dllnols, Incllana, Minnesota,. 
Michigan. Ohio, Wisconsin), 1 North Wacker 
Drive, ChJcago, • llllnols 60606. 

Reglon VI (Arkansas, Loulsl.an.a., New. 
Mexico, Oklahoma, Texas). 1600 Patter&oD. 
Street, Dallas, Texas '15201 •. 

Region VII (Iowa, .Kansas, Mlssourl, Ne
braska), 1'135 Balttniore Street, Kansas City, 
Wssourl 68'los. 
. ·Region VIII (Colorado, Montana, North 
Dakota, South Dakota, Utah, Wyomlng) , 196 
Ltnooln Towers, 1860 Ltncoln.Street, Denver, 
Colorado 80203. 

Reglon IX (ArlZona, California, .BawaU. 
SUBCHAPTER c-AIR PROGRAMS Nevada, Guam. American Samoa). 100 call-

F PERFORM tornia Street, San Franclsco, 0811fornla 9411L 
PART 60-STANDARDS 0 • . Region X (Washington, Oregon, . Idaho. 
ANCE FOR NEW STATIONARY SOURCES Alaska), 1200 Sixth Avenue, Seattle, Wash-

Delegation of Authority to State of 1Dgton 98101. 
Washington . O» Section llHc> directs the Admin-

Pursuant to the <releia.tlon of authority Lstrator to delegate to each State. when 
for the standards of performance for new appropriate, the authority to implement 
stationary sources <NSPS> to the Ste.te and enforce standards of performance 
of Washington on February 28. 1975, EPA for new stationary sources located la 
is today amending 40 CFR 60.4 A4d.ress. such State. All information required to 
A notice announcing this delegation was be. submitted to EPA under paragraph 
publlshed on Aprll l, 1975 (40 FR 14632> •. -<a> of this section, must also be sub
The amended § 60.4 is set forth below. . mitted tO the appropria.te State Agency 

·ot any State to which th1s authority has 
The Administrator finds good ca.use been delegated <provided,· ,that each 

for making this rulemaldng effective lm- spec11ic delegation may except sources 
mediately as the change is &n admints- from a certa.1n Federal or State report
trative change and not one of substan.- tng requirement>. The appropriate mall
tive content. It imposes no additional Jng address for those States whose dele-

ga.tion request has been approved 1s as 
substantive burdens ·.on the pa.rUes follows: 

afr.Thisectedrul. emaking 1s -""'ect.ive lmmedi- (A)-(Z) ·Ireserved]. 
cu' (AA)-(VV) (reserved]. 

a.tely, and 1s issued under the authority WW-Washington: state o! Washington. 
of section 111 of the ·Clean Air Act, as Department or Ecology; Olympla, Washing-

ton 98504. · · 
amended. 42 U.S.C. 1857c-6. (XX)-{ZZ) (reservedJ. 

Dated: ·April 2, 1975~'. (AAA)-(DDD) (reserved]: 
RoGEB SrRELOW, (FR Doc.'15-10'197 Filed 4-24-'15; 8 :45 am J 

Assistant Admin.istnitor fOr 
Air and Waste Management. 

Part 60 of Chapter·t. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

Subpart A--General Provisions 
· 1. Section 60.4 ts revised to-read ·as 

follows: · 

ROHAL HGISTER, VOL 40, NO. 81-

-RtDAY', APllL 25, 1975 

IV-58 

13 [l"J&L 8BIMJ 
PART· 60-STANOARDS OF. PERFOffM. 
ANCE fOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Idaho 
.Pursuant ·to the delegation of author

itv for the standards of performance for 
new-:-stationary sou.'"CeS <NSPS> to the 
State of Idaho on June 9, 1975, EPA is 
today amending 40 CFR 60.4, Addriss, to 
re.fiect th.ls delegation. A notice announc
ing this delegation is published today at 
40 FR 26728. nie amended § 60.4, which 
adds the address of the Sta.t.e of Ida.ho, 
Depe.rtmeiit of Health a.nd Welfare to 
which all rsports, requests, applications, 
·submitta.ls, and communlcs.tions to the 
Administrator pursuant to this pa.rt must 
also be addressed. Js set tocth below. 

The Administrator finds good cause for 
foregoing Prior public notice and for 
making this rulemaking . etrective im
mediately 1n that it is an a.dministra-· 
Uve change and no:; one of a;ubstantlve 
content. No additional substantive bur
dens are imposed on the pro-ties affected. 
The delegation which is refiected by this 
administrative amendment was effective 
on June 9, 1975, and it serves no PU.'"POSe 
to delay the· technical change of this ad
dition of the State address to the Code· 
of Federal Regulations; .· . 

This rllemaking is effective immedi
atelY. and ls issued an.der the authority. 
of section 111 of the Clean- Air Act, as 
amended. · 
(42 U.S.C.1867o-G.). 

Da~: June 18, 19'75. 
RoBERT H. BAm.i,. 

Acting Assistant Administrator 
for l!n.larcernent. 

Part 60 of Chapter I, Title 40 of the 
Code· of Federal Regulations is amended 
88 follows: . · . 

1. In § 60.4 para.graph Cb> Is amended 
by revising subparasraph CN> to read as· 
follows: · · 

§ 60.4 Adcho-. 
·• :9 

Cb) ! • " 
(A)·(M) • • • 

.. ... .. 

. (N) State ot Iduo; Depanllllent of Health 
&D4 WeltGre, Stat6house, JSotse,·Id.&Jlo, 8S'l'Ol •• 

• • • .. 0 

.. (PB Doo.'11-18583 ftscl e-a4.-:om;a:U em) . 
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Title 40-Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
(FRL 392-7) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Five Categories of Sources in the 
PhospJ!ate Fertilizer Industry 

on October 22, 1974 <39 FR ·37602>, 
under section 111 of the Clean Air Act, 
as amended, the Administrator proposed 
standards of performance for five new 
afl'ected facilities within the phosphate 
fertilizer industry as follows: Wet
prncess phosphoric acid piants, super
phosphoric acid plants, diammonium 
phosphate plants, triple superphosphate 
plants, and granular triple superphos- · 
phate storage facilities. 

Interested parties participated in the· 
rulemaking by sending comments to · 
EPA. The Freedom of Information Cen
ter, Rm 202 West Tower, 401 M...Street, 
SW., Washington, D.C. has copies ·of the. 
comment letters received and a summary 
of the issues and Agency responses avail
able for public inspection. In addition, 
copies of the issue summary and Agency 
responses may be obtained upon written 
request from the EPA Public Informa
tion Center <PM-215), 401 M Street. SW., 
Washington, D.C. 20460 <specify "Com
ment Summary: Phosphate Fertilizer 
Industry"). The comments have been 
considered and where determined by the 
Administrator to be appropriate, revi
sions have been made to the proposed 
standards, and the revised version of the 
standards of performance for five source 
categories within the phosphate fertilizer 
industn• are herein promulgated. The 
principal revisions to the proposed stand
ards and the Agency's responses to major 
comments are summarized below. 

DEFINITIONS 

The comment was made that the desig
nation of affected facilities {§§ 60.200, 
60.210, 60.220, 60.230, .and 60.210> were 
confusing as written in the proposed 
regulations. As a result of the proposed 
wording, each component of an affected 
facility could have been considered a 
separate affected facility. Since this was 
not the inte~t. the affected facility desig
nations have been reworded. In the new 
l\'ording, the listing of components of an 
:i..ffected facility is intended for identifi
cation of those emission sow·ces to which 
the standard for fluorides applies. Any 
sources not listed are not covered by the 
standard. Additionally, the definition of 
a "superphosphoric acid plant" has been 
changed to include facilities which con
centrate wet-process phosphoric acid to 
66 percent or greater P,O, content In
stead of 60 percent as specified in the 
prnposed regulations. This was the result 
of a comment stating that solvent ex
tracted acids could be evaporated to 
greater than 60 percent P,O, using con
ventional evaporators in the wet-process 
phosphoric acid plant. The revision clar
ifies the original intention of preventing 
certain wet-process phosphoric acid 
plants from being subject to the more 

RULES AND REGULATIONS 

restrictive standard for superphosphoric 
acid plants. 

One conunentator was concerned that 
a loose interpretation of the definition of 
the affected facility for diammonium 
phosphate plants might result in certain 
liquid fertilizer plants becoming subject 
to the standards. Therefor~ the word 
"granular" has been Inserted before 
"dlammonium phosphate plant" in the 
appropriate places in subpart V to clarify 
the intended meaning. 

Under the standards for triple super
phosphate plants in § 60.231 Cb)·, the 
term "by weight" has been added to the 
definition of "run-of-pile triple super
phosphate." Apparently it was not clear 
as to whether "25 percent of which 
<when not caked>. will pass through a 
16 mesh screen" referred to percent by 
weight or by particle count. 

OPACITY STANDARDS 

Many commentators challenged the 
proposed opacity standards on the 
grounds that EPA had shown no correla
tion between fluoride emissions and 
plume opacity, and that no data were 
presented which showed that a violation 
of the proposed opacity standard would 
ii;idicate simultaneous violation of the 
proposed fluoride standard For the 
opacity standard to be used· as an en
forcement tool to Indicate possible vio
lation of the fluoride standard, such a 
correlation must be established. The 
Agency has reevaluated tlie opacity test 
data and determined that the correlation 
is insufficient to support a standard. 
Therefore, standards for visible emissions 
for diammonium phosphate plants, triple 
superphosphate plants, and · granular 
triple superphosphate storage facilities 
have been deleted. This action, however, 
is not meant to set a precedent re
garding promulgation of visible emission 
standards. The situation which necessi
tatel\ this decision relates only to fluoride 
emissions. In the future, the Agency will 
continue to set opacity standards for 
affected facilities where such standards 
are desirable and warranted based on 
test data. 

In place of the opacity standard, a pro
vision has been added which requires an 
owner or operator to monitor the total 
pressure drop across an affected facility's 
scrubbing system. This requirement will 
provide an affected facility's scrubbing 
system. TI1is requirement will provide for 
a record of the operating conditions of 
the control system, and will serve as an 
effective method for monitoring compli
ance with the fluoride standards. 

REFERENCE METHODS 13A AND 13B 

Reference Metho<ls 13A and 13B, 
\Yhich prescribed testing and analysis 
procedures for fluoride emissions, were 
originally proposed along ,,·ith stand
ards of performance for the primary 
aluminum industry (39 FR 37i30l. How
ever, these methods have been includ.o.d 
with the standards of performance for 
the phosphate fertilizer industry and the 
the fertilizer standards are being prom
ulgated before the primary aluminum 
stan.dards. Comments were received from 

the phosphate fertilizer industry and the 
primary aluminum industry as the meth
ods are applicable to both industries. The 
majority of the comments discussed pos
sible changes to procedures and to equip
ment specifications. As a result of these 
comments some minor changes were 
made. Additionally, it has been deter
mined that acetone causes a positive 
interference in the analytical procedw·es. 
Although the bases for the standard are 
not affected, the acetone wash has been 
deleted in both methods to prevent po
tential errors. Reference Method 13A has 
been revised to restrict the distillation 
orocedure <Section 7.3.4l tQ l75°C in
stead of the proposed 180°C in order to 
prevent positive interferences introduced 
by sulfuric acid carryover in the distil
late at the hlgher temperatures. Some 
commentators expressed a desire to re
place the methods with totally different 
methods of analysis. They felt they 
should not be restricted to using only 
those methods published by the Agency. 
However, in response to these comments, 
an equivalent or alten1ative method may 
be used after approval by the Adminis
trator according to the provisions of 
§ 60.S<b> of the regulations <as revised 
in 39 FR 9308). 

FLUORIDE CONTROL 

Comments were received which ques
tioned the need for Federal fluoride 
control because fluoride emissions are lo
calized and ambient fluoride concentra
tions are very low. As discussed in the 
preamble to the proposed regulations, 
fluoride was the only pollutant other 
than the criteria pollutants, specifically 
named as requiring Federal action in 
the March 1970 "Report of the Secre
tary of Health, Education, and Welfare 
to the United States C9lst> Congress." 
The report concluded that "inorganic 
fluorides are highly irritant and toxic 
gases" which, even in low ambient con
centrations, have adverse effects on 
plants and animals. The United States 
Senate Committee on Public Works in 
its report on the Clean Air Amendments 
of 1970 <Senate Report No. 91-1196, Sep
tember 17, 1970, page 9) included fluo
rides on a list of contaminantc; which 
have broad national impact and require 
Federal action. 
·One commentator questioned EPA's 

use of section 111 of the Clean Air Act, as 
amended, as a means of controlling fluo
ride air pollution, Again, as was men
tioned in the preamble to the proposed 
Tegulations, the "Preferred Standards 
Path Report for Fluorides" <November 
1972> concluded that the most appro
priate control strategy is through section 
111. A copy of this report is available 
for inspection during normal business 
hours at the Preedom of Information 
Center, Environmental Protection 
Agency, 401 M Street, SW., Washington, 
D.C. • 

Another objection was voiced concern
ing the preamble statement that the 
"phosphate fertilizer industry is a major 
source of fluoride air pollution." Accord
ing to the "Engineering and Cost Effec
tiveness Study of Fluoride Emissions 
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Control" <Contract EHSD 71-14) pub- and financial status in mind, and there- anticipated utility. First of all, "weigh
lished in January 1972, the phosphate fore, the analysis should be viable at the belts" are common devices in the phos
fertilizer industry ranks near the top time of standard proposal. Third, an ob- phate fertilizer industry as raw material 
of the list of fluoride emitters in the jection was raised to the statement that feeds are routinely measured.· EPA 
U.S., accounting far nearly 14 percent "the disparity in cost between triple felt there would be no economic impact 
of the total soluble fluorides emitted superphosphate and diammonium phos- resulting from this requirement because 
every year. The Agency contends that phate will only hasten the trend toward plants would have ·normally installed 
these facts justify naming the phosphate production of diammonium phosphate." weighing devices anyway. Second, con
fertilizer industry a major source of The commentator felt that EPA should tacts with the industry led EPA to be-
fluorides. not place itself in a Position of regulating lieve that the ± 5 percent accuracy re-

DIAMMONIUM PHOSPHATE STANDARD fertilizer production. In response, the quirement would be easily met, and a 
Agency does not set standards to r.egu- search of pertinent literature showed 

One commentator contended that the late production. The standards are set to that weighing devices with ± 1 percent 
fluoride standard for diammonium phos- employ the best system of emission re- accuracy are commercially available. 
phate plants could not be met under duction considering cost. The standards PERFORMANCE TEST PROCEDURES 
certain extreme conditions. During pe- will basically require use of a packed 
riods of high air flow rates through the scrubber for compliance in each of the Finally some comments specifically 
scrubbing system, high ambient temper- five phosphate fertilizer source catego- addressed § 60.245 <now § 60.244) of the 
atures, and high fluoride content in ries. In this instance, control costs Cal- proposed granular triple superphosphate 
scrubber liquor, the commentator sug- though considered reasonable for both storage facility standards. The first two 
gested that the standard would not be source categories) are higher for triple remarks contended that it is impossible 
met even by sources utilizing best dem- superphosi:>hate plants than for diam- to tell when the storage building is filled 
onstrated control technology. This com- monium phosphate plants. The reasons to at least 10 percent of the building 
ment was refuted for two reasons: (1) for this are that Cl) larger gas volumes capacity without requiring an expensive 
The surmised extreme conditions would must be scrubbed in triple superphos- engineering survey, and that it was also 
not occur and (2) even if the conditions phate facilities and (2) triple suprephos- impossible to tell how much triple super
did occur, the performance of the control phate storage facility emissions must also phosphate in the building is fresh and 
system would be such as to meet the be scrubbed. However, the greater costs how much is over 10 days old. EPA's ex
standard anyway. Thus the fluoride can be partially offset in a plant produc- perience has been that plants typically 
standard for diammonium phosphate ing both granular triple superphosphate make surveys to determine the amount 
plants was not revised. and diammonium phosphate with the of triple superphosphate stored, and 

POND WATER STANDARDS same manufacturing facility and same typically keep good records of the move
control device. Such a facility can op- ment of triple superphosphate into and 

The question of the standards for pond timize utilization of the owner's capital out of storage so that it is possible to 
water was raised in the comments. The by operating his phosphoric acid plant at make a good estimate of the age and 
commentator felt that it would have full capacity and producing a product amount of product. In light of data 
been more logical if the Agency had past- mix that will maximize profits. The in- gathered during testing, the Agency 
poned proposal of the phosphate fer- formation gathered by the Agency indi- disagrees with the above contentions and 
tilizer regulations until standards of per- cates that all new facilities equipped to feels the requirements are reasonable. A 
fonnance for pond water had also been manufacture diammonium phosphate third comment stated that § 60.244 (pro
decided upon, instead of EPA saying that will also produce granular triple super- posed § 60.245) was too restri~tive, could 

· such pond water standards might be set phosphate to satisfy demand for direct not be met with partially filled storage 
in the future. EPA researched pond application materials and exports. facilities, and that the 10 percent re-
water standards along with the other quirement was not valid or practical. In 
fertilizer standards, but due to the com- CONTROL OF ToTAL FLUORIDES response, the requirement of § 60.244<d> 
plex nature of pond chemistry and a gen- Most of the commentators objected to Cl> is that "at least 10 percent of the 
eral lack of available information, si- EPA's control of "total fluorides'' rather building capacity" contain granular 
multaneous proposal was not feasible. than "gaseous and water soluble flu- triple superphosphate. This means that, 
Rather than delay new source fluoride orides." The rationale for deciding to set for a performance test, an owner or op-. 
control regulations, possibly for several standards for total fluorides is presented erator could have more than 10 percent 
years, the Agency decided to proceed on pages 5 and 6 of volume 1 of the back- of the building filled. In fact it is to his 
with standards for five categories of ground document. Essentially the ra- advantage to have more than 10 percent 
sources within the industry. · tionale is that some "insoluble" .. fluoride because of the likelihood of decreased 

ECONOMIC IMPACT compounds will slowly dissolve if allowed emissions Cin units of the standard) as 
to remain in the water-impinger section calculated by the equation in § 60.244(g). 

As was indicated by the comments re- of the sample train. Since EPA did not The data obtained by the Agency 
ceived, clarification of some of the closely control the time between capture show that the standard can be met with 
Agency's statements concerning the eco- and filtration of the fluoride samples, the partially filled buildings. One commenta
nomic impact of the standards is neces- change was made to insure a more ac- tor did not agree with the requirement in 
sary. First, the statement that "for three · curate data base. Additional comment.., on § 60.244<e> [proposed § 60.245<e> l to 
of the five standards there will be no this subject revealed concern that the . have at least five days maximum produc
increase in power consumption over that switch to total fluorides would bring tion of fresh granular triple superphos
wh1ch results from State and local stand., phosphate rock operations under the phate in the storage building before a 
ards" is misleading as written in the standards. EPA did not intend such op-· performance test. The commentator 
preamble to the proposed regulations. .erations to be controlled by these regula- felt this section was unreasonable 
The statement should have been qualified tions, and did not include them in the because it dictated production schedules 
in that this conclusion was based on pro- definitions of affected facilities; however, for triple superphosphate. However, 
jected construction in the industry standards for these operations are cur- this section applies only when the re
through 1980, and was not meant to be rently under development within the quirements of § 60.244Cd) (2) [proposed 
applicable past that time. Second, some Agency. § 60.245Cd> (2) l are not met. In ad-
comments suggested that the cost data in dition this requirement is not unreason-
the background document were out of MONITORING REQUIREMENTS able regarding production schedules 
date. Of course the time between the ~Several comments were received with because performance tests are not re~ 
gathering of economic de.ta and the pro- regard to the sections requiring a flow quired at regular intervals. A perform
posal of regulations may be as long as a measuring device which has an accuracy ance test is. conducted after a facility 
year or two because of necessary inter- of ± 5 percent over its operating range. begins operation; additional perform
mediate steps in the standard setting The commentators felt that this accu- ance tests are conducted oniy when the 
process, however, the economic data are racy could not be met and that the facility is suspected of violation of the 
developed with future industry growth capital and operating costs outweighed standard of performanc.e. 
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Effective date. In accordarice with sec
tion 111 of the Act, these regulations pre
scribing standards of performans:e for 
the selected stationary sources are effec
tive on August 4, 1975, and apply to 
sources at which construction or modifi
cation commenced after October 22, 1974. 

RUSSELL E. TRAIN, 
Administrator. 

JULY 25, 1975. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. The table of sections ls amended by 
adding Subparts T, U, V, W, and X and 
revising Appendix A to read as follows: 

• • • • 
Subpart T-Standards of Performance for the 

Phosphate Fertilizer Industry: Wet Process 
Phosphoric Acid Plants 

60.200 AppllcabUlty and designation of 
affected facility. 

60.201 Definitions. 
60.202 Standard for fluorides. 
60.203 Monitoring of operations. 
60.204 Test methods and procedures. 
Subpart U-Standards of Performance for the 

Phosphate Fertilizer Industry: Superphosphoric 
Acid Plants 

60.210 Applicability and designation of 
affected facility. 

60.211 Definitions. 
60.212 Standard tor fluorides. 
60.213 .Monitoring of operations. 
60.214 Test methods and procedures. 
Subpart V-Standards of Performance for the 

Phosphate Fertilizer Industry: Diammonium 
Phosphate Plants 

60.220 Appllcablllty and designation · of 
a.trected facility. 

60.221 Definitions. 
60.222 Standard for fluorides. 
60.223 Monitoring of operations. 
60.224 Test methods and procedures. 
Subpart W-Standards of Performance for the 

Phosphate Fertilizer tndustry: Triple Super
phosphate Plants 

60.230 Applicability and designation of af-
fected facility. 

60.231 Definitions. 
60.232 Standard for fluorides. 
60.233 Monitoring or operations. 
60.234 Test methods and procedures. 

Subpart X-Standards of Performance for the 
Phosphate Fertilizer Industry: Granular Trlple 
Superphosphate Storage Facilities 

60.240 Applicability and <j:eslgnatlon or af-
fected facility. 

60.241 Definitions. 
60.242 Standard for fluorides. 
60.243 Monitoring of operations. 
60.244 Test .methods and procedures. 

• • 
APPENDIX A-REFERENCE METHODS 

Method 1-Sample and velocity traverses tor 
stationary sources. 

Method 2-Determlnatlon or stack gas ve
locity and volumetric flow rate (Type S 
pl tot tube). 

Method 3-Gas analysis tor carbon dioxide, 
excess air, and dry molecular weight. 

Method 4-Determlnatlon of molsh1re In 
stack gases. 

Method 5-Determlnatlon of particulate 
emissions from stationary sources. 

Method 6-Determinatlon of sulfur dioxide 
emissions from stationary sources. 

Method 7-Determlnatlon of nitrogen oxide 
emissions from stationary sources. 

RULES ANO REGULATIONS 

Method 8-Determ!natlon of sulfuric acid 
mist· and sulfur dioxide emissions from 
stationary sources. 

Method 9-Vlsual determination or the opac
ity or emissions from st&tlonary sources. 

Method 10--Determlnatlon of carbon monox
ide emissions from stationary sources. 

Method 11-Determlnatlon of hydrogen sul
fide emissions from stationary sources. 

Method ·12-Reserved. 
Method 13A-Determlnatlon of total fluoride 

emissions from stationary sources
SPADNS Zirconium Lake Method. 

Method 13B-Determlnatlon of total fluoride 
emissions from stationary source&-Spe
clflc Ion Electrode Method. 

2. Part 60 is amended by adding sub
parts T, U, V, W, an~ X as follows: 
Subpart T-Standards of Performance for 

the Phosphate Fertilizer Industry: Wet
Process Phosphoric Acid Plants 

§ 60.200 Appli .. .ahility and designation 
of afTecled facility. 

The affected facility to which the pro
visions of this subpart apply is each wet
process phosphoric acid plant. For the 
purpose of this subpart, the affected, 
facility includes any combination of: re
actors, filters, evaporators, and hotwells. 
§ 60.201 Definitions. 

As used in this subpart, all· terms not 
defined herein shall have the meaning 
given them ih the Act and in subpart A 
of this part. 

(a) "Wet-process phosphoric acid 
plant" means any facility manufactur
ing phosphoric acid by reacting phos
phate rock and acid. 

Cb) "Total fluorides" means elemental 
fluorine and all fluoride comPOunds as 
measured by 'reference methods specified 
in § 60.204, or equivalent or alternative 
methods. 

(c) "Equivalent P,O. feed" means the 
quantity of phosphorus, expressed as 
phosphorous pentoxide, fed to the proc
ess. 
§ 60.202 Standard for fluorides. 

(a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which contain total 
fluorides in excess of 10.0 g/metric ton 
of equivalent P,O. feed <0.020 lb/ton>. 
§ 60.203 Moniloring of operations. 

(a) The owner or operator of any wet
process phosphoric acid plant subject to 
the provisions of this subpart shall in
stall, calibrate, fllainta.in, and operate a 
monitoring device which can be used to 
determine the mass flow of phosphorus
bearing feed material to the process. The 
monitoring device shall have an accu
racy of ±5 percent over its operating 
range. 

<b> The owner or operator of any wet
process phosphoric acid plant shall 
maintain a daily record of equivalent 
p,o. feed by first determining the total 
mass rate in metric ton/hr of phosphorus 
bearing feed using a monitoring device 
for measuring mass fiowrate which meets 
the requirements of paragraph <a> of 

this section and then by proceeding ac
cording to § 60.204(d) C2>. 

(c) 'Fhe owner or operator of any wet
process phosphoric acid subject to the 
provisions of this part shall install, cali
brate, maintain, and operate a monitor
ing device which continuously measures 
and permanently records the total pres
sure drop across the process scrubbing 
system. The monitoring device shall have 
an accuracy of ±5 percent over it.s op
erating range .. 
§ 60.204- Tcsl methods and procedures. 

Ca> Reference methods in Appendix A 
of this part. except as provided ln § 60.8 
Cb), shall be used to determine compli
ance with the standard prescribed !n 
§ 60.202 as follows: 

<l> Method 13A or 13B for the concen
tration of total fluorides and the asso
ciated moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

C3> Method 2 for velocity and vol
umetric flow rate, and 

( 4 > Method 3 for gas analysis. 
<b) For Method 13A or 13B, the sam

plfng time for each run shall be at least 
60 minutes and the minimum sample 
volume shall be 0.85 dscm <30 dscf) ex
cept that shorter sampling times or 
smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control system 
for the affected facUity shall be con
structed so that volumetric flow rates 
and total fluoride emissions can be ac-· 
curately determined by appllcable test 
methods and procedures. 

Cd> Equivalent P,o. feed shall be de-. 
termined as follows: 

(1) Determine the total mass rate in 
metric ton/hr of phosphorus-bearing 
feed during each run using a flow 
monitoring device meeting the .require
ments of§ 60.203(a). 

<2> Calculate the equivalent P,o. feed 
by multiplying the percentage P,o. con
tent. as· measured by the spectrophoto
metric molybdovanadophosphate method 
<AOAC Method 9>, times the total mass 
rate of phosphorus-bearing feed. AOAC 
Method 9 ls published in the Official 
Methods of Analysis of the Association 
of Official Analytical Chemists, 11th edi
tion, 1970, pp. 11-12. Other methods may 
be approved by the Administrator. 

Ce) For each run, emissions expressed 
in g/metric ton of equivalent P,O. feed 
shall be determined using the following 
equation: 

where: 

B= (C,Q,) 10-3 

AJ P 2 o5 

E =Emissions of total fluorides In g/ 
metric ton of equivalent P,01 
feed. 

c, =Concentration ot total fluorides In 
mg/dscm as determined by 
Method 13A or 13B. 

Q,=Volumetrlc ti.ow rate of the eftluen~ 
gas stream In dscm/br as deter
mined by Method 2. 

10-•=0onverslon factor for·mg tog. 
Jlfr,Q0 =Equivalent P,O, feed In metrlo 

ton/hr as determined ·by I 60.-
204 ( d). 
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Subpart LI-Standards of Performance for 
the Phosphate Fertilizer Industry: Super· 
phosphoric Acid Plants 

§ 60.210 Applicability nnd designation 
of a1Tcc1cd facility. 

The affected facility to which the pro
visions of this subpart apply is each 
superphosphoric acid plant. For the pur
pose of this subpart, the affected facility 
includes any combination of: evapora
tors, hotwells, acid sumps, and cooling 
tanks. 
§ 60.211 Dcfinilion.~. 

As used in ·this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. 

(a) "Superphosphoric acid plant" 
means any facility which concentrates 
wet-process phosphoric acid to 66 per
cent or greater P,O, content by weight 
for eventual consumption as a fertilizer. 

(b) "Total fluorides" means elemen
tal fluorine and all fluoride compounds 
as measured by reference methods spe
cified in § 60.214. or equivalent or alter
native methods.' 

<c) "Equivalent P,O, feed" means the 
quantity of phosphorus, expressed as 
phosphorous pentoxide, fed to the 
process. 
§ 60.212 Standarol for fluorides. 

(a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the ;:>rovisions of 
this subpart shall cause to Eie discharged 
into the atmosphere from any affected 
facility any gases which contain total 
fluorides in excess of 5.0 g/metric ton of 
equivalent P,O. feed <0.010 lb/ton). 
§ 60.213 l\lonitorini: of operations. 

(a) The owner or operator of any 
superphosphoric acid · plant subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate 
a flow ·monitoring device which can be 
used to determine the mass flow of 
phosphorus-bearing feed material to the 
process. The flow monitoring device shall 
have an accuracy of± 5 percent over its 
operating range. 

(b) The owner or operator of any 
superphosphoric acid plant shall main
tain a daily record of equivalent P,0.; 
feed by first determining the total mass 
rate in metric ton/hr of phosphorus
bearing feed using a flow monitoring de
vice meeting the requirements of para
graph (a) of this section and then by 
ProceMing according to § 60.214(d) <2>. 

<c> The owner or operator of any 
superphosphoric acid plant subject to the 
provisions of this part shall install, cali
brate. maintain, and operate a monitor
ing device which continuously measures 
and permanently records the total pres. 
sure drop across the process scrubbing 
system. The monitoring device shall have 
an accuracy of :t 5 percent over its 
operating range. 

§ 60.214 Test melhods nnd procedures. 

<a) Reference methods in Appendix 
A of this part, except as provJded jn 
§ 60.8<b>, shall be used to determine 

RULES AND REGULATIONS 

compliance with the standard prescribed 
in § 60.212 as follows: 

< D Method 13A or 13B for the concen
tration of total fluorides and the asso
ciated moisture content. 

<2> Method 1 for sample and velocity 
traverses, · 

<3l Method 2 for velocity and volu
metric flow rate, and 

<4> Method 3 for gas analysis. 
(b) For Method 13A or 13: :, the sam

pling time for each run shall be at least 
60 minutes and the minimum sample 
volume shall be at least 0.85 dscm <30 
dscf> except that shorter sampling times 
or smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control system 
for the affected facility· shall be con
structed so that volumetric flow rates and 
total fluoride emissions can be accurately 
determined by applicable test methods 
and procedures. 
. (dJ Equivalent P,O, feed shall be deter
mined as follows: 

(1 > Determine the total mass rate 111 
metric ton/hr of phosphorus-bearing 
feed during each run using a flow moni
toring device meeting the requirements 
of § 60.213(a). 

(2J Calculate the equivalent P,O, feed 
by multiplying the percentage P,O, con
tent, as measured by the spectrophoto
metric molybdovanadophosphate method 
<AOAC Method 9J, times the total mass 
rate of phosphorus"bearing feed. AOAC 
Method 9 is published in the Official 
Methods of Analysis of the Association of 
Official Analytical Chemists. llt.h edition, 
1970, PP. 11-'12. Other methods may be 
approved by the Administrator. 

<e> For each run, emissions expressed 
in g/metric ton of equiva~ent ,P,C.., feed, 
shall be determined using the following 
equation: 

where: 

B= (C ,Q.) IQ-3 

l\I r 2n; 

E=Emlsslons of total fluorides In g/ 
metric ton of equivalent P,,o_ 
feed. - • 

C,=Concentration of total fluorides in 
mg/dscm as determined by 
Method 13A or 13B. 

Q,=Volumetric flow rate of the effluent 
gas stream in dscm/hr as deter
mined by Method 2. 

10-•=Converslon factor for mg to g. 
Mr,o.=Equlva!ent P,0

0 
feed in metric 

ton/hr as determined by § 60.-
214 ( d). 

Subpart V-Standards of Performance for 
the Phosphate Fertilizer Industry: Diam· 
monium Phosphate Plants 

§ 60.220 Applicability and de!'ignalion 
of affected fadlity. 

The affected facility to which the pro
visions of this subpart apply is each 
granular diammonium phosphate plant. 
For the purpose of this subpart, the af
fected facility includes any combination 
of: reactors, granulators, dryers, coolers, 
screens and mills. 
§ 60.221 Defini1ions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 

33155 

given them in the Act and in subpart A 
of this part. · 

(a) "Granular diammonium phos
phate plant" means any plant manu
facturing granular diammonium phos
phate by reacting phosphoric acid with 
ammonia. 

<b) "Total fluorides" means elemental 
fluorine and all fluoride compounds as 
measured by reference methods speci
fied In § 60.224, or equivalent or alter
native methods. 

<c> "Equivalent P,O. feed"' means the 
quantity of phosphorus, expressed as 
phosphorous pentoxide, fed to the proc· 

.ess. 
§ 60.222 Slandard for fluorid('s. 

<al On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which contain total 
fluorides in excess of 30 g/metric ton of 
equivalent P,O,, feed (0,060 lb/ton>. 

§ 60.223 Monitoring of operations. 

<al The owner or operator of any 
granular diammonium phosphate plant 
subject to the provisions of this subpart 
shall install, calibrate, maintain, and 
operate a flow monitoring device which 
can be used to determine the mass ftow 
of phosphorus-bearing feed material to 
the process. The flow monitoring device 
shall have an accuracy of ±5 percent 
over its operating range. 

<b> The owner or operator of any 
granular diammonium phosphate plant 
shall maintain a daily record of equiv
alent P,O,, feed by first determining the 
total mass rate in metric ton/ht· of phos
phorus-beating feed using a flow moni
toting device meeting the requirements 
of paragraph (a) of this section and then 
by proceeding according to § 60.224(dl 
(2). 

<cl The owner or operatot· of any 
granular diammonium phosphate plant 
subject to the provisions of this part shall 
install, calibrate. maintain, and operate 
a monitoring device which continuously 
measures and permanently records the 
total pressure drop across the scrubbing 
system. The monitoring device shall have 
an accuracy of ±5 percent over its op
erating range. 
§ 60.22<l Trst methods nud (lrocc1lurt'S. 

<a> Reference methods in Appendix A 
of this part, except as provided for in 
§ 60.8(b), shall be used to determine com
pliance with the standard prescribed in 
§ 60.222 as follows: 

<I> Method 13A or 13B for the con
centration of total fluorides and the as
sociated moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric flow rate, and 

(4) Method 3 for gas analysis. 
<b> For Method 13A or 13B, the 

sampling time for each run shall be at 
least · 60 minutes and the minimum 
sample volume shall be at least 0.85 dscm 
<30 dscn except that shorter sampling 
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times or smaJler volumes ·when neces
sitated by process variables or other 
factors, may be approved by the Ad-
ministrator. -

<c> The air pollution control system 
for the affected facility shall be con
structed so that volumetric flow rates 
and totaJ fluoride emissions can be ac
curately determined by applicable test 
methods and procedures. 

<dl Equivalent P,o; feed shall be de
termined as follows: 

< 1 > Determine the total mass rate In 
metric ton/hr of phosphorus-bearing 
feed during each run using a flow moni
toring device meeting the requirements 
of § 60.223Ca>. 

(2j Caicuiate the equivalent P,O, feed 
by multiplying the percentage P,O, con
tent, as measured by the spectrophoto
metric molybdovanadophosphate method 
<AOAC Method 9), times the total mass 
rate of phosphorus-bearing feed. AOAC 
Method 9 is published In the Official 
Methods of Analysis of the Association 
of Official Analytical Chemists, 11th edi
tion, 1970, pp. 11-12. Other methods may 
be approved by the Administrator. 

<e> For each run, emissions expressed 
in g/metrlc ton of equivalent P,o, feed 
shaJl be determined using the following 
equation: 

E 

where: 

(C,Q.) 10-3 

Mr2 o5 

E=Emlsslons or total fluorides In g/ 
metric ton o! equivalent P,o •. 

C,=Concentratlon o! total fluorides In 
mg/dscm as determined by 
Method 13A or 13B. 

Q,=Volumetrlc flow rate or the emuent 
gas stream In dscm/hr as deter
mined by Method 2. 

10-•=Converslon factor for mg to g. 
Mr,o5 =Equlvalent P,o. reed In metric 

ton/hr as determined by I 60.-
224( d). 

Subpart W-Standards of Performance for 
the Phosphate Fertilizer Industry: Triple 
Superphosphate Plants 

§ 60.230 Applicabili1y and designalion 
of affected facility. · 

The affected fac!lity to which the pro
visions of this subpart apply is each 
triple superphosphate pJant .. For the 
purpose of this subpart, the affected 
facility Includes any combination of: 
Mixers, curing belts <dens>, reactors, 
granulators, dryers, cookers, screens, 
mills and facilities which store run-of
pile triple superphosphate. 

§ 60.231 Definition~. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. 

<a> "Triple superphosphate plant" 
means any facility manufacturing triple 
superphosphate by reacting phosphate 
rock with phosphoric acid. A rule-of-pile 
triple superphosphate plant includes 
curing and storing. 

<b> "Run-of-pile triple superphos
phate" means any triple superphosphate 
that has not been processed in a granu
lator and Is_ composed of particles at 

RULES AND REGULATIONS 

least 25 percent by weight of which and total fluoride em1ss1ons can be ac
<when not caked) will pass through a 16 curately determined by applicable test 
mesh screen. methods and procedures. 

<c> "Total fluorides" means ele- Cd> Equivalent P,O, feed shall be deter-
mental fiuorine and all fluoride com- mined as follows: 
pounds as measured by reference . Cl> Determine the total mass rate In 
methods specified in § 60.234, or equiva- metric ton/hr of phosphorus-bearing 
lent or alternative methods. feed during each run using a flow moni-

<d> "Equivalent P,O, feed" means the toring device meeting the requirements 
quantity of phosphorus, expressed as of § 60.233 (a). 
phosphorus pentoxide, fed to the process. <2> Calculate the equivalent P,O. feed 
§ 60.232 Standard for fluorides. by multiplying the percentage P,O, con

tent, as measured by the spectrophoto-
C a) On and after the date on which the metric molybdovanadophosphate method 

performance test required to be con- <AOAC Method 9>, times the total mass 
ducted by § 60.8 Is completed, no owner rate of phosphorus-bearing feed. AOAC 
or operator subject to the provisions of Method 9 is published in the Official 
this subpa-rt shall cause to be disclrn,rged Methods of Analysis of the Association of 
into the atmosphere from any affected Official Analytical Chemists, 11th edition, 
facility any gases which contain total 1970, pp. 11-12. Other methods may be 
fluorides in excess of 100 g/metric ton of approved by the Administrator. 
equivalent P,O, feed <0.20 lb/ton>. Ce) For each run, emissions expressed 
§ 60.233 Monitoring of oper111ions. in g/metric ton of equivalent P,O. feed 

shall be determined using the following 
Ca) The owner or operator of any triple equation: 

superphosphate plant subject to the pro-
visions of this subpart shall install, cali-
brate, maintain, and operate a flow moni
toring device which can be used to deter
mine the mass flow of phosphorus-bear
ing feed material to the process. The flow 
monitoring device shali"have an accuracy 
of ±5 percent over its operating range. 

Cb) The owner or operator of any 
triple superphosphate plant shall main
tain a daily record of equivalent P,O, feed 
by first determining the total mass rate 
in metric ton/hr of phosphorus-bearing 
feed using a flow monitoring device meet
ing the requirements of paragmph <a> 
of this_ section and then by proceeding 

. according to§ 60.234<dl <2>. 
Cc) The owner or operator of any triple 

superphosphate plant subject to the pro
visions of this part shall install, calibrate, 
maintain, and operate a monitoring de
vice which continuously measures and 
permanently records the total pressure 
drop across the process scrubbing system. 
The monitoring device shall have an ac
curacy of ±5 percent over its operating 
range. 

§ 60.234 Test methods and procedures. 
(a) Reference methods in Appendix A 

of this part, except as provided for in 
§ 60.8<b), shall be used to determine com
pliance with the standard prescribed in 
§ 60.232 as follows: 

Cl) Method 13A or 13B for the concen
tration of total fluorides and the asso
ciated moisture content, 

<2l Method 1 for sample and velocity 
traverses, 

C3) Method 2 for velocity and volu
metric flow rate, and 

<4> Method 3 for gas analysis. 
Cb) For Method 13A or 13B, the sam· 

piing time for each run shall be at least 
60 minutes and the minimum sample 
volume shall be at least 0.85 dscm C30 
dscfl except that shorter sampling times 
or smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

Cc> The air pollution control system 
for the affected facility shall be con
structed so that volumetric flow rates 

where: 
E=Emlsslons of total fluorides 1u g/ 

metric ton o! equivalent P,o. 
feed. 

C,=Concentratlon o! total fluorides In 
mg/dscm as determined by 
Method 13A or 13B. 

Q,=Volumetrlc flow rate of the effluent 
gas stream In dscm/hr as deter
mined by Method· 2. 

to·•= Conversion factor ·ror mg to g. 
MP,o5 =Equlvalent P,O, feed In metric 

ton/hr as determined by § 60.~ 
234(d). 

Subpart X-Standards of Performance for 
the Phosphate Fertilizer Industry: Gran
ular Trip!e Superptiosphate Storage Fa
cilities 

§ 60.210 Applicabilily and designalion 
of alTcclcd faeili1y. 

The affected facility to which the pro
visions of this subpart apply is each 
granular triple superphosphate storage 
facility. For the purpose of this subpart, 
the affected facility includes any com
bination of: storage or curing piles, con
veyors, elevators, screens and mills. 

§ 60.241 Dcfinilions. 
As nsed in this subpart, all terms not 

defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. 

<a> "Granular triple. superphosphate 
storage facility" means any facility cur
ing or storing granular triple superphos
phate. 

<b> "Total fluorides" mea1is elemental 
fluorine and all fluoride compounds ru: 
measured by reference methods specified 
in § 60.244, or equivalent or alternative 
methods. 

Cc) "Equivalent P,O, stored" means 
the quantity of phosphorus, expressed ru: 
phosphorus pentoxide, being cured or 
stored in the affected facility, 

Cd> "Fresh granular triple superphos
phate" means granular triple superphos
phate produced no more than 10 days 
prior to the date of the perfor~nce test. 
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§ 60.2-!2 Standard for fluoridl's. 

(a) On and after the date on which the 
performance test required to be con
ducted by § 60.8 ls completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases whlch contain total 
fluorides in· excess of 0.25 g/hr/metric 
ton of equivalent P,O, stored (5.0 x 10-• 
lb/hr/ton of equivalent P,O, stored> .. 
§ 60.243 Monitol"ing of operations. 

(a) The owner or operator of any 
5ranular triple superphosphate storage 
facility subject to the provisions of this 
mbpart shall maintain an accurate ac
:ourit of ttiple superphosphate in storage 
to permit the determination of the 
amount of equivalent P,o. stored. 

Cb) The owner or operator of any 
granular triple superphosphate storage 
facility shall maintain a daily record of 
total equivalent P,O, stored by multiply
ing the. percentage P,O, content, as 
determined by § 60.244([) <2>, times the 
total mass of granular triple superphos
phate stored. 

(c) The owner or operator of any 
granular triple superphosphate storage 
facility subject to the provisions of this 
part shall install, calibrate, maintain, 
and operate a monitoring device which 
continuously measures and permanently 
records the total pressure drop across the 
process scrubbing sytem. The monitoring 
device shall have an accuracy of ±5 per
cent over its operating range. 
§ 60.2·14 Test methods and procedures. 

(a) Reference methods in Appendix A 
of this part, except as provided for in 
§ 60.8Cb>, shall be used to determine 
compliance with the standard prescribed 
in § 60.242 as follows: 

<1> Method 13A or 13B for the con
centration of total fluorides and the as
sociated moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> Method 2 for velocity and volu
metric flow rate, and 

<4> Method 3 for gas analysis. 
(b) For Method 13A or 13B, the sam

pling time for each run shall be at least 
60 minutes and the minimum sample 
volume shall be at least 0.85 dscm (30 
dscf> except that shorter sampling times 
or smaller volumes, when necessitated 
by process variables or other factors, may 
be approved by the Administrator. 

<c> The air pollution control system 
for the affected facility shall be con
structed so that volumetric flow rates 
and total fluoride emissions can be ac
curately determined by applicable test 
methods and procedures. 

<d> Except as provided under para
graph <e> of this section, all perform
ance tests on granular triple superphos
phate storage facilities shall be con
ducted only when the following quanti
ties of product are being cured or stored 
In the facility: 

0 > Total granular triple superphos
phate-at least 10 percent o! the build
ing capacity. 
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(2) Fresh granular triple superphos
phate....,...at least 20 percent of the amount 
of triple superphosphate in the building. 

<e> If the provisions set forth In para
graph <d> (2) of this section exceed pro
duction capabilities for fresh granular 
triple superphosphate, the owner or oper
ator shall have at least five days maxi
mum production of fresh granular triple 
superphosphate in the building during 
a performance test. 

(f) Equivalent P,O, stored shall be 
determined as follows: 

(I~ Determine the total mass stored 
during each run using an accountability 
system meeting the requirements of 
§ 60.243 <a>. 

(2) Calculate the equivalent P,O, 
stored by multiplying the percentage 
P,O, content, as measured by the spec
trophotometric molybdovanadophos
pha te method <AOAC Method 9), times 
the total mass stored. AOAC Method 9 
is published in the Afficial Methods of 
Analysis of the Association of Official 
Analytical Chemists, 11th edition, 1970, 
pp. 11-12. Other methods may be .ap
proved by the Administrator. 

(g) For each run, emissions expressed 
in g/hr/metric ton of equivalent P,O, 
stored shall be determined using the fol
lowing equation: 

E = ( C,Q,) 10-·3 

MP20; 

where: 
E=Emlssions of total fluorides in g/ 

hr/metric ton of equivalent P,O, 
stored. 

C =Concentration of total fluorides In 
' mg/dscm as · determined by 

Method 13A or 13B. 
Q, =Volumetric flow rate of the effluent 

gas stream In dscm/hr as deter
mined by Method 2. 

10-'=Converslon factor for mg to g. 
llfr,o,=Equlvalent P.O, feed Jn metric 

tons as measured by § 60.244(d). 

3. Part 60 ls amended by adding Reference 
Methods 13A and 13B to Appendix· A as 
follows: 

METHOD 13-DETETMINATION OF TOThL FLUO

RIDE EMISSIONS FROM STATIONARY SOURCES

SPADNS zmcONIUM LAKE METHOD 

1. Principle and Applicability. 
1.1 Principle. Gaseous and particulate 

fluorides are withdrawn lsoklnetically from 
the source using a sampling train. The fluo
rides are collected in the lmplngcr water and 
on the filter of the sampling train. The 
weight of tcital fluorides In the train Is de
termined by the SPADNS Zirconium Lake 
colorimetric method. 

1.2 Applicability. This method Is applica
ble for the determination of fluoride emis
sions from stationary sources only when 
specified , by the test procedures for deter
mlnlng compliance wlth new source per
formance standards. Fluorocarbons. such as 
Freons, a.re not quantitatively collected or 
measured by this procedure. 

2. Range and Sensitivity. 
The SPADNS Zirconium L.-ike analytical 

method covers the range from 0-1.4 µg/ml 
fluoride. Sen~ltlvlty has not been determined. 

3. Inter /erences. 
During the laboratory analysis, e.Jumlnum 

In excess of 300 mg/liter and slllcon dioxide 
in excess of 300 µg/llter wlll prevent com
plete recovery of fluoride. Chloride will d!stlll 
over and Interfere with the SPADNS Zircon!-
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mn Lnke color rcnctlon. If chloride Ion Is 
pre~ent, use of Specific Ion Electrode (Method 
13B) ls recommended; otherwise a. chloride 
determination ls required and 5 mg or silver 
sulfate (sec section 7.3.6) must be added for 
ea.ch mg of chloride to prevent chloride In
terference. If sulfuric acid Is carried over In 
the distillation. it wlll cause a ·positive Inter
ference. To a.void sulfuric acid carryover, It 
Is Important to stop dlstlllation at 175'C. 

4. Precision, Accuracy. and Stability. 
4.1 Analysis. A relative standard devia

tion of 3 percent was obtained from twenty 
replicate In tralaboratory determina.tlons on 
stack emission samples with a concentration 
range of 39 to 360 mg/!. A phosphate rock 
standard which was analyzed by this pro
cedure contained a certified value of 3.84 
percent. The average or five determina,tions 
wns 3.88 percent fluoride. 

4.2 Stability. The color obtained when 
the sample and colorimetric reagent are 
mixed ls stable for approximately two hours. 
After formation of the color. the a.bsorbances 
of the sample and standard solutions should 
be meMured at the same temperature. A 3'C 
temperature difference between sample and 
st.a.ndard solutlnos will produce an error of 
approxlmiitely 0.005 mg F/llter. 

5. Apparatus. 
5.l San~ple train. See FigUTe 13A-1; It ls 

similar to the Method 5 train except for the 
interchangeability of the position of the fil
ter. Commercial models of this train are 
available. However, if one desires to build his 
own, complete construction details are de
scribed In APTD--0581; for changes from .the 
APTD-0581 document and for e.Jlowable 
modifications to Figure 13A-1, see the fol
lowing subsections. 

The operating and maintenance procedures 
for the sampling train are described In 
APTD-0576. Since correct usage Is Important 
In obtaining valid results, all users should 
rend the APTD-0576 document and adopt 
the operating and maintenance procedures 
ou tllned In It. unless otherwise specified 
herein. 

5.1.l Probe nozzle-Stainless steel (316) 
with sharp, tapered leading edge. The angle 
of taper shall be ;:';30' and the taper shall 
be on the outside to preserve a constant 
Internal diameter. The probe nozzle shall be 
of the button-hook or elbow design. unless 
otherwise specified by the Administrator. The 
wall thickness of the nozzle shall be less than 
or equal to that of 20 gauge tubing, I.e., 
0.165 cm (0.065 In.) and the distance from 
the tip of the nozzle to the first bend or 
point of disturbance shall be at least two 
times the outside nozzle diameter. The nozzle 
shall be constructed from seamless stainless 
steel tubing. Other configurations and con
struction material may be used with approval 
from the Administrator. 

A range of sizes suitable for lsoklnetlc 
sampling should be available, e.g., 0.32 cm 
( 1/ 8 in.) up to 1.27 cm (V. In.) (or larger if 
higher volume sampling trains are used) In· 
side diameter (ID) nozzles in Increments ot 
0.16 cm (V.n in.). Each nozzle shall be cali
brated according to the ·procedures outlined 
In the calibration section. 

5.1.2 Probe liner-Borosllicate glass or 
stainless steel (316). When the filter Is lo
cated immediately >\fter the probe, a probe 
heating system may be used to prevent filter 
plugging resulting from moisture condensa
tion. The temperature In the probe shall not 
exceed 120 + 14"C (248 + 25'F). 

5.1.3 Pitot tube-Type s, or other device 
approved by the Administrator, attached to 
probe to allow constant monitoring of the 
stack gas velocity. The face openings of the 
pltot tube and the probe nozzle shall be 
adjacent and parallel to each other, not 
necessarily on the same plane. during sam
pling. The tree space between the nozzle and 
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pl tot tube shall be at least 1.9 cm (0 .. 75 In.). 
'The free space shall be set based on a. 1.3 cm 
(0.5 In.) ID nozzle, which Is the largest 'Size 
nozzle used. 

The pltot tube must also meet the criteria. 
specified In Method 2 and be calibrated ac
cording to the procedure In the callbratlon 
section of that method. 

5.1.4 Differential pressure gauge-In
clined manometer capable of measuring ve
locity head to within 10% of the minimum 
measured value. Below a. differential pressure 
of 1.3 mm (0.05 In.) water gauge, micro
manometers with sensitivities of 0.013 mm 
(0.0005 In.) should be used. However, micro
me.nometers a.re not easily e.de.pte.ble to field 
conditions and are not easy to use with pui
satlng fiow. Thus, other methods or devices 
acceptable to the Administrator may be 
used when conditions warrant. 

5.1.6 Filter holder-Borosilicate glass with 
a glass frlt filter support and a silicone rub
ber gasket. Other materials of construction 
may be used with approval from the Ad
ministrator, e.g., If probe liner Is stainless 
steel, then filter holder may be stainless steel. 
'The holder design shall provide a. positive 
see.I against leakage from the outside or 
around the filter. 

5.1.6 Filter heating system-When mois
ture condensation Is a. problem, any heating 
system capable of maintaining a. temperature 
a.round the filter holder during sampllng of 
no greater than 120±14°C (248±25°F). 
A temperature gauge capable of measuring 
temperature to within 3°C (5.4'F) ·she.JI be 
Installed so that when the :Iii ter heater Is 
used, the temperature a.round the filter 
holder can be regulated and monitored dur
ing sampling. Heating systems other than 
the one shown In APTD-0581 may be used. 

5.1.7 Impingers-Four lmplngers con
nected e.s shown In Figure 13A-l with ground 
glass (or equivalent), vacuum tight fittings. 
The first, third, and fourth lmplngers are 
of the Greenburg-Smith design, modified by 
replacing the tip with a 1 ~{J cm ( J-2 In.) 
Inside diameter glass tube extending to 1 ~ 
cm ( '!. In.) from the bottom of the flask. 
The second lmplnger Is of the Greensburg
Sml th design with the standard tip. 

5.1.8 Metering system-Vacuum gauge, 
leak-free pump, thermometers capable of 
measuring temperature to within 3°C 
(-5•F), dry gas meter with 2% accuracy at 
the required sampling rate. and related 
equipment, or equivalent, as required to 
maintain an lsoklnetlc sampling rate· and 
to determine sample volume. When the 
metering system Is used In conjunction with 
a pltot tube, the system shall enable checks 
of lsoklnetlc rates. 

5.1.9 Barometer-Mercury, aneroid, or 
other barometers capable of measuring at
mospheric ·pressure to· within 2.5 mm Hg 
(0.1 In. Hg). In many cases, the barometric 
reading may be obtained from a nearby 
weather bureau station, In which case the 
station value shall be requested and an ad
justment for elevation differences shall be 
applied at a rate of minus 2.5 mm Hg (0.1 
In. Hg) per 30 m (100 ft) elevation Increase. 

5.2 Sample recovery. 
5.2.l Probe liner and probe nozzle 

brushes-Nylon bristles with sta.lnless steel 
wire handles. The probe brush shall have 
extensions, at least as Jong as the probe,' of 
stainless steel, teflon, or similarly Inert mate
rial. Both brushes shall be properly sized and 
shaped to brush out the probe liner and 
nozzle. 

5.2.2 Glass wash bottles-Two. 
5.2.3 Sample storage containers-Wide 

mouth, high density polyethylene · bottles, 
1 liter. 

6.2.4 Plastic storage containers-Air tight 
containers of sufficient volume to store slllce. 
gel. 
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·5.2,5 Graduated cyllnder-250 ml. 
6.2.6 Funnel and rubber policeman-to 

aid In transfer of slllca gel to container; not 
necessary If slllca gel Is weighed In the field. 

5.3 Analysis. 
5.3.l Dlstllle.tlon apparat~lass dlstll

latlon apparatus a.ssembled as shown In Fig
ure 13A-2. 

5.3.2 Hot plate-Capable of heating to 
500° c. 

5.3.3 Electric mume rurnace-Ca.pable of 
heating to 600° c. 

5.3.4 Cruclbles-Nlckel, 75 to 100 ml ca-
pacity. 

5.3.5 Beaker, 1500 ml. 
5.3.6 Volumetric fiask-50 ml. 
5.3.7 Erlenmeyer flask or plastic bottle-

500 ml. 
5.3.8 Constant temperature bath-Capa

ble of maintaining a constant temper!\t1ire of 
± 1.0° C In the range of room temperature. 

5.3.9 Be.tance-300 g capacity to measure 
to ±0.5 g. 

5.3.10 Spectrophotometer - Instrument 
capable of measuring absorbance at 570 nm 
and providing at least a 1 cm llght path. 

5.3.11 Spectrophotometer cells-1 cm. 
6. Reagents 
6.1 Sampling. 
6.1..1 Filters-Whatman No. 1 filters, or 

equivalent, sized to fit fllter holder. 
6.1.2 Slllca gel-IndJcatlng type, 6-16 

mesh. If previously used, dry at 175° C 
(350° F) for 2 hours. New silica gel may be 
used as received. 

6.1.3 Water-Dlstllled. 
6.1.4 Crushed lee. 
6.1.5 ·Stopcock grease-Acetone Insoluble, 

heat stable s111cone grease. This Is not neces
sary If screw-on connectors with teflon 
sleeves, or similar, are used. · 

6.2 Sample recovery. 
6.2.1 Water-Dlstllled from same con

tainer ii.s 6.1.3. 
6.3 Analysis. 
6.3.l Calcium oxide (CaO)-Certlfied 

grade containing 0.005 percent fluoride or 
!es.~. 

6.3.2 Phenolphthalein Indlcntor-0.1 per
cent In 1:1 ethanol-water mixture. 

6.3.3 Sliver sulfate (Ag,SO,)-ACS re
agent grade, or equivalent. 

6.3.4 Sodium hydroxide (NaOH)-Pellets, 
ACS reagent grade, or equivalent. 

6.3.5 Sulfuric acid (H,SO,)-Concen-
trated, ACS reagent grade, or equivalent. 

6.3.6 Filters-Whatman No. 541, or equiv
alent. 

6.3.7 Hydrochloric acid (HCl)-Concen
trated, ACS re~ent grade, or equivalent. 

6.3.8 Water-Dlstllled, from same con
tainer as 6.1.3. 

6.3.9 Sodium fluoride-Standard solution. 
Dissolve 0.2210 g of sodium fluoride In 1 
liter of dlst11led water. Dilute 100 ml of this 
solution to 1 liter with dlstllled water. One 
mllllllter of the solution contains 0.01 mg 
ot fluoride. 

6.3.10 SPADNS solutlon-[4,5dlhydroxy-
3-(p-sulfophenylazo)-2,7-naphthalene - dl
sulfonlc acid trisodium salt]. Dissolve 0.960 
±.010 g of SPADNS reagent In 500 ml dis
tllled water. This solution Is stable for at 
least one month, if stored In a well-sealed 
bottle protected from sunlight. 

6.3.11 Reference solution-Add 10 ml of 
SPADNS solution (6.3.10) to 100 ml dlstllled 
water and acidify with a solution prepared by 
diluting 7 ml of concentrated HCI to 10 ml 
with dlstllled water. This solution Is used to 
set the spectrophotometer ·zero point and 
should be prepared dally. 

6.3.12 SPADNS Mixed Reagent-Dissolve 
0.135 ±0.005 g of zirconyl chloride octahy
drate (ZrOCI,.8H,O), In 25 ml dlst111ed water. 
Add 350 ml of concentrated HCI and dilute to 
500 ml ~th dlstllled water. Mix equal vol
umes of this solution and SPADNS solution 

to form a single reagent. This reagent Is 
stable tor at least two months. · 

7. Procedure. 
NorE: The fµslon and distillation steps of 

this procedure wlll not be required, If It can 
be shown to the satisfaction or the Adminis
trator that the samples contain only water
soluble fluorides. 

7.1 Sampling. The sampling shall be con
ducted by competent personnel experienced 
with this test procedure. 

7.1.1 Pretest prepare.tlon. All train com· 
ponents shall be maintained and calibrated 
according to the procedure described In 
APTD--0576, unless otherwise specified herein. 

Weigh approximately 200-300 g of slllca gel 
In air tight containers to the nearest 0.5 g. 
Record the total weight, both silica gel and 
container, on the container. More silica gel 
may be used but care should he t!\ken during 
sampling that It Is not entrained and carried 
out from the lmplnger. As an alternative, the 
silica gel may be weighed directly In the Im
pinger or Its sampling holder Just prior to 
the train assembly. 

7.1.2 Preliminary determinations. Select 
the sampling site and the minimum number 
of sampling points according to Method I or 
as specified by the Administrator. Determine 
the stack pressure, temperature, and the 
range of velocity heads using Method 2 and 
moisture content using Approximation Meth
od 4 or Its alternatives for the purpose of 
making lsoklnetlc sampling rate calculations. 
Estimates may be used. However, final results 
will be based on actual measurements made 
during the test. 

Select n. nozzle size based on the range of 
velocity heads such that It Is not necessary 
to change the nozzle size In order to main
tain lsoklnetic sampling rates. During the 
run, do not change the nozzle size. Ensure 
that the dlfferen tin! pressure gauge Is capable 
of measuring the minimum velocity head 
value to within 10%, or as specified by the 
Administrator. 

Select a suitable probe liner and probe 
lengt.h such that all traverse points can be 
sampled. Consider sampling from opposite 
sides !or large stacks to reduce the length of 
probes. · 

Select a total sampling time greater than 
or equal to the minimum total sampling time 
specified In the test procedures for the spe
cific Industry such that the sampling time 
per point Is not less than 2 min. or select 
some greater time Interval as specified by the 
Administrator, and such that the sample 
volume that will be taken will exceed the re
quired minimum total gas sample volume 
speclfied In the test procedures !or the spe
cific Industry. The latter L<; based on a.n ap
proximate average sampling rate. Note also 
that the minimum total sample volume Is 
corrected to standard conditions. 

It Is recommended that a half-Integral or 
Integral number of minutes be sampled at 
each point In order to a.void timekeeping 
errors. 

In some circumstances, e.g. batch cycles, It 
may be necessary to sample for shorter times 
at the traverse points and to obtain smaller 
gas sample volumes. In these cases, the Ad· 
mlnistrator·s approval must first be obtained. 

7 .1.3 Preparation of collection train. Dur
ing preparation and assembly of the sam
pling train, keep all openings where contami
nation can occur covered until just prior to 
assembly or until sampllng Is about to begin. 

Place 100 ml of water In each of the first 
two lmplngers, leave the third lmplnger 
empty, and place approximately 200-300 g 
or more, If necessary, of prewelghed silica 
gel 1n·the fourth lmplnger. Record the weight 
of the silica gel and container on the data 
sheet. Place the empty container In a clean 
place for later use In the sample recovery. 

Place a fllter In the filter holder. Be sure 
that the filter Is .Properly centered. and the 
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gasket properly placed so as to not allow the 
sample gas stream to circumvent the filter. 
Check fl! ter for tea.rs after assembly is com• 
pleted. 

When glass liners a.re used, install selected. 
nozzle uslng a. Vlton A 0-rlng; the V!ton A 
0-rlng ls Installed as a. seal where the noozle 
ls connected to a. glass liner. See APTD--0576 
for details. When metal liners are used, In· 
stall the nozzle as above or by a leak free 
direct mechanical connection. Mark the 
probe with heat resistant tape or by some 
other method to denote the proper distance 
Into the stack or duct for each sampling 
point. 

Unless otherwise specified by the Admin
istrator, attach a. temperature probe to the 
meta.I sheath of the sampling probe so that 
the sensor extends beyond the probe tip and 
does not touch any metal. Its posl tion should 
>e a.bout 1.9 to 2.54 cm (0.75 to 1 In.) from 
;he pltot tube and probe nozzle to avoid 
.nterference with the gas flow. 

Assemble the train as shown in Figure 
13A-l with the filter between the third and 
fourth implngers. Alternatively, the filter 
may be placed between the probe and the 
first lmplnger. A filter heating system may 
be used to prevent moisture condensation, 
but the temperature around the filter holder 
shall not exceed 120±14°C (248:!:25"F). 
[(Note: Whatman No. 1 filter decomposes at 
150"C (300°F)) .) Record filter location on 
the data sheet. 

Place crushed ice around the implngers. 
7.14 Leak check procedure-Arter the 

sampling train has been assembled, turn on 
and set (If applicable) the probe and filter 
heating system (s) to reach a temperature 
sufficient to a.void condensation In the probe. 
Allow time for the temperature to stabilize. 
Leak check the train at the sampling site by 
plugging the nozzle and pulling a 380 mm Hg 
(15 In. Hg) vacuum. A leakage rate in ex
cess of 4% of the average sampling rate or 
0.00057 m•/min. (0.02 cfm), whichever Is less, 
Is unacceptable. 

The following leak check instructions for 
the sampling train described In APTD--0576 
and APTD--0581 may be helpful. Start the 
pump with by-pass valve fully open and 
coarse adjust valve completely clo.~ed. Par
tially open the coarse adjust valve and slowly 
close the by-pass valve until 380 mm Hg (15 
In. Hg) vacuum is reached. Do not reverse 
direction of by-pass valve. This will cause 
water to be.ck up Into the filter holder. If 
380 mm Hg (15 In. Hg) is exceeded, either 
leak check at this higher vacuum or end the 
leak check as described below and start over. 

When the leak check ts completed, first 
slowly remove the plug from the Inlet to the 
probe or filter holder and Immediately turn 
off the vacuum pump. This prevents the 
water In the implngers ·from being forced 
backward into the filter holder (If placed 
before the implngers) and silica gel from 
being entrained backward into the third 
Imp Inger. 

Leak checks shall be conducted as described 
whenever the train Is disengaged, e.g. ,for 
slllca gel or fllter changes during the test, 
prior to each test run, and at the completion 
of each test run. If leaks are found to be In 
excess or the acceptable rate, the test wlli be 
considered Invalid. To reduce lost time due 
to leakage occurrences, It Is recommended 
that leak checks be eonducted between port 
changes. 

7.1.5 Particulate train operation-During 
the sampling run, an lsoklnetlc sampling rate 
within 10%, or a.s specified by the Adminis
trator, of true iaoklnettc shall be maintained. 

For each run, record the data required on 
the example data. sheet shown In Figure 13A-
3. Be sure to record the Initial dry gas meter 
reading. Record the dry gas meter readings at 
the beginning and end of each sampling time 
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Increment, when changes ln flow rates are 
made, and when sampling Is halted. Take 
other data point readings at least once a.t 
each sample point during each time Incre
ment and additional readings when signifi
cant changes (20% rnrlatlon In velocity head 
readings) nec~ssltate additional adjustments 
In flow rate. Be sure to level and zero the 
manometer. 

Clean the portholes prior to the test nm to 
minimize chance of sampling deposited 
material. To begin sampling, remove the 
nozzle cap, verify (If applicable) that the 
probe heater Is working and filter heater Is 
up to temperature, and that the pltot tube 
and probe are properly positioned. Position 
the nozzle at the first traverse point with the 
tip pointing directly into the gas stream. Im
mediately start the pump· and adjust the 
fiow to lsokinetlc conditions. Nomographs are 
avnllabl~ for sampling trains using type S 
pi tot tubes with 0.85 ±0.02 coefficients (C,.). 
and when sampling In air or a stack gas with 
equivalent density (molecular weight, M.1, 
equal to 29±4), which aid in the raplct ad
justment or the lsokinetlc sampling rate 
without excessive computations. APTD--0576 
details the procedure for using these nomo
graphs. If Co and M., are outside the above 
stated ranges, do not use the nomograph 
unless a.pproplrate steps a.re taken to: com
pensate for the deviations. 

When the stack. ls under significant nega
tive pressure (height of implnger stem). take 
care to close the coarse adjust valve before 
Inserting the probe Into the stack to avoid 
water backing Into the filter holder. If neces
sary, the pump may be turned on with the 
coarse adjust valve closed. 

When the probe Is In position, block off 
the openings around the probe and porthole 
to prevent unrepresentative ctllutlon of the 
gas stream. 

Traverse the stack cross section, as required 
by Method 1 or as specified by the Adminis
trator, being careful not to bump the probe 
nozzle Into the stack walls when sampling 
near the walls.or when removing or Inserting 
the probe through the portholes to minimize 
chance of extracting depooited material. 

During the test run, make periodic adjust
ments to keep the probe and (it applicable) 
filter temperatures at their proper values. Add 
more Ice and, If necessary, salt to the Ice 
bath, to maintain a. temperature of less than 
2o·c (68"F) at the lmplnger/slllca gel outlet, 
to avoid excessive moisture losses. Also, pe· 
rlodlcnlly check the level and zero of the 
manometer. · 

If the pressure drop across the filter be
comes high enough to make lsoklnetlc sam
pling difficult to maintain, the filter may be 
replaced In the midst of a sample run. It ts 
recommended that another complete filter 
assembly be used rather than attempting to 
change the filter Itself. After the new filter or 
filter assembly Is Installed conduct a leak 
check. The fine.I emission results shall be 
based on the summation ot all filter catches. 

A single traln shall be used for the entire 
sample run, except for filter and silica gel 
changes. However, If approved by the Admin
istrator, two or more trains may be used for 
a single test run when there are two or morn 
ducts or sampling ports. The final emission 
results she.II be based on the total or all 
sampling train catches. 

At the end or the sample run, turn off the 
pump, remove the probe and nozzle from 
the stack, and record the final dry gas meter 
reading. Perform a leak check.• Calculate 
percent lsokinetlc· (see calculation section) 
to determine whether another test run 
should be made. I! ther~s difficulty In main
taining lsoklnetlc rates due to source con-

'With acceptability· of tho test run to be 
based on the same criterion aa In 7.1.4. 
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dltlons, consult with the Administrator !or, 
possible variance on the lsoklnetlc rates. 

7.2 Sample recovery. Proper cleanup pro· 
cedure begins as soon as the probe Is re
moved from the stack at the end of the 
sampling period. 

When the probe can be safely handled, 
wipe o!I all external particulate matter near 
the tip of the probe nozzle and place a cap 
over It to keep from losing part or · thE 
sample. Do not cap o!I the probe tip tight!~ 
while the sampling train ls cooling down, ru 
this would creat.e a. vacuum in the filter 
holder, thus drawing water from the lm
plngers into the. filter. 

Before moving the sample train to the 
. cleanup site, remove the probe from the 
sample train, wipe o!I the silicone grease, and 
cap the open outlet of the probe. Be careful 
not to lose any condensate, if present. Wipe 
o!I the silicone grease from the filter Inlet 
where the probe was fastened and cap lt. 
Remove the umbilical cord from the last 
lmpinger and cnp the implnger. After wlp· 
Ing off the silicone grease, cap off the filter 
holder outlet and lmplnger Inlet. Ground 
glass stoppers, plastic caps, or serum caps 
may be used to close these openings. 

Transfer the probe and filter-implnger as· 
sembly to the cleanup area. This area should 
he clean and protected from the wind so that 
the chances of contaminating or losing the 
sample will be minimized. 

Inspect the train prior to and during dis
assembly and note any abnormal conditions. 
Using a graduated cylinder, measure and re
cord the volume of the water In the first 
three lmplngers, to the nearest ml; any con
densate In the probe should be Included In 
this determination. Treat the samples as 
follows: . 

7 .2.1 Con ta.Iner No. 1. Transfer the Im
pinger water from the graduated cylinder to 
this container. Add the filter to this con
tainer. Wash all sample exposed surfaces, 
Including the probe tip, probe, first three 
lmplngers, lmplnger connectors, filter holder, 
and graduated cylinder thoroughly with dis
tilled water. wash ea.ch component three 
separate times with water and clean the 
probe and nozzle with brushes. A maximum 
wash of 500 ml Is used, and the washings are 
added to the sample container which must 
be made of polyethylene. 

7.2.2 Container No. 2. Transfer the silica 
gel from the fourth lmplnger to thia con· 
talner and seal. 

7.3 Analysis. Treat the contents of each 
sample container a.s described below. 

7.3.1 Conte.Iner No. 1. . 
7.3.1.1 Filter this container's contents, In

cluding the Whatman No. 1 filter, through 
Whatman No. 541 filter pa.per, or equivalent 
into a 1500 ml beaker. Note: If filtrate volume 
exceeds 900 ml make filtrate basic with 
Na.OH to phenolphthalein and evaporate to 
less t.ha.n 900 ml. 

7.3.1.2 Place the Whatman No. 541 filter 
containing the Insoluble matter (lncludlng 
the Whatman No. 1 filter) In a. nickel cruci
ble. add a few ml of water and macerate the 
filter with a. glass rod. . 

Add 100 mg Cao to the crucible and mix 
the contents thoroughly to form a slurry. 
Add a. couple of drops of phenolphthalein 
Indicator. The Indicator will turn red In a 
basic medium. The slurry should remall1 
basic during the evaporation of the water 
or fluoride Ion will be lost. U the Indicator 
turns colorless during the evaporation, an 
acidic condition Is indicated. It this happens 

-add cao until the color turns red· a.gain. 
Place the crucible In a hood. under Infra

red lamps or on a hot plate a.t low heat. Evap
orate the water completely. 

After evaporation of the water,.plnce the 
crucible on a. hot plate under a hood and 
slowly increase the temperature until the 
paper cha.rs. It may take several hours for 
complete charring or the filter to occur. 
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Place the crucible 1n a cold muffle furnace 
11nd gradualry (to prevent smoking) Increase 
the ·temperature to ooo·c. and maintain \\'Q.

tll the contents are reduced to an ash. Re
mo..-e the crucible from the furnace and allow 
It to cool. 

7.3.1.3 Add approximately 4 g of crushed 
NaOH to the crucible and mix. Return the 
crucible to the muffle furnace, and fuse the 
sample for 10 minutes Rt aoo•c. 

Remove the sample from the furnace and 
cool to ambient temperature. Using several 
rinslngs of warm distilled water transfer the 
contents of the crucible to the beaker con
taining the filtrate from container No. 1 
( 7.3.1). To assure complete sample removal, 
rinse finally with two 20 ml portions or 25 
percent (v/v) sulfuric acid and carefully add 
to the beaker. Mix well and transfer a one
llter volumetric flask. Dilute to volume with 
distilled water and mix thoroughly. Allow 
any undissolved solids to settle; 

7.3.2 Container No. 2. Weigh the spent 
silica gel and report to the nearest 0.6 g. 

7.3.3 Adjustment or acid/water ratio In 
distillation fiask-(Utlllze a protective shield 
when carrying out this procedure.) Place 400 
ml of dlstllled water In the distilling flask 
and add 200 ml of concentrated HfaO,. Cau
t.lon: Observe standard precautions when 
mtxlng the H,SO, by slowly adding the acl!I. 
to the flask with constant swirling. Add some 
soft glass beads and several small pieces of 
broken glass tubing and assemble the ap
paratus as shown In Figure 13A-2. Heat the 
flask until It reaches a temperature or 175°C 
to adjust the acid/water ratio for subsequent 
distillations. Olscarcl the dlstlllate. 

7.3.4 Distillation-Cool the contents or 
the dlstlllatlor:t flask to below 80"C. Pipette 
an aliquot or sample containing less than 0.6 
mg F directly Into the distilling flask and add 
distilled water to make a total volume or 220 
ml added to the distilling flask. (For an es
timate of what size aliquot does not exceed 
0.6 mg F, select an allql1ot of the solution 
and treat as described In Section 7.3.6. This 
will give an approximation or the fluoride 
content, but only a.n approximation since 
Interfering Ions have not been removed by 
the dlstlllatlon step. ( 

Place a 250 ml volumetric flask at the con
denser exit. Now begin distillation and grad
ually Increase the ~eat and collect all the 
dlstlllatlon up to l 75'C. Caution: Heating 
the solution above 176°C will cause sulfuric 
acid to distill over. 

The acid In the distilling flask can be used 
until there ls carryover of Interferences or 
poor fluoride recovery. An occasional check of 
fluoride recovery with standard solutions ls 
advised. 'Ibe acid should be changed when
ever there Is less than 90 percent recovery 
or blank values are higher than 0.1 µg/ml. 
Note: If the sample contains chloride, add 
5 mg Ag,SO, to the flask for every rug or 
chloride. Gradually Increase the heat and 
collect at the dlstlllate up to 176°C. Do not 
exceed 175°C. 

7.3.5 Determination of Concentration
Bring the distillate In the 250 ml volumetric 
flnsk to the mark with distilled water and 
mix thoroughly. Pipette a suitable aliquot 
from the distillate (containing 10 µg to 40 
µ~ fluoride) and dilute to 50 ml with dis
tilled water. Add 10 ml or SPADNS Mixed Rea
gent (see Section 6.3.12) and mix thoroughly. 

After mixing, .place the sample In a con
stant temperature bath contalnlug the stand
ard solution for thirty minutes before read
ing the absorbance with the spectropho
t01neter. 

Set the spectrophotometer to zero absorb
ance at 670 nm with reference solution 
( 6.3.11), and check the spectrophotometer 
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calibration with the standard solution. De
termine the absorbance of the samples and 
determine the concentration from the cali
bration cune. If the concentration does not 
fall within the range or the callbratlon curve, 
repeat the procedure using a different size 
aliquot. 

8. Calibration. 
Maintain a laboratory log or all callbratlons. 
8.1 Sampllng Train. 
8.1.l Probe nozzle-Using a micrometer, 

measure the Inside diameter or the nozzle 
to the nearest 0.025 mm (0.001 In.). Make 
3 separate measurements using dllJerent 
diameters each time and obtain the average 
or the measurements. The dllJerence between 
the high and low numbers shall not exceed 
0.1 mm (0.004 In.). 

When nozzles become nicked, dented, or 
corroded. they shall be reshaped, sharpened. 
and recalibrated before use. - - · 

F.ach nozzle shall be permanently and 
uniquely ldentlfled. 

8.1.2 Pltot tube-The pltot tube shall be 
·calibrated according to the procedure out
lined In Method 2. 

8.1.3 Dry gas meter and orifice meter. 
Both meters shall be calibrated according to 
the procedure outllncd In APT0-0576. When 
diaphragm pumps with by-pass valves are 
used, check for proper metering system de
sign by calibrating the dry gas meter at an 
additional flow rate of 0.0057" m•/mln. (0.2 
cfm) with the by-pass valve fully opened 
and then with It fully closed. If there Is more 
than ± 2 percent difference In flow rates 
when compared to the fully closed position 
of the by-pass valve, the system Is not de
signed properly and must be corrected. 

8.1.4 Probe heater calibration-The probe 
heating system ·shall be calibrated according 
to the procedure contained In APTD-0576. 
Probes constructed according to APTD-0581 
need not be calibrated If the calibration 
curves In APTD-0576 are used. 

8.1.5 Temperature gauges-Calibrate dial 
and liquid filled bulb thermometers against 
mercury-In-glass thermometers. Thermo
couples need not be calibrated. For other 
devices. check with the Apmlnlstrator. 

8.2 Analytical Apparntus. Spectrophotom
eter. Prepare the blank standard by adding 
10 in! or SPADNS mixed reagent to 60 my or 
distilled water. Accurately prepare a series 
of standards from the standard fluoride solu
tion (see Section 6.3.9) by diluting 2, 4. 6. 
8, 10. 12. and 14 ml volumes to 100 ml with 
distilled water. Pipette 50 ml from each solu
tion and transfer to a 100 ml beaker. Then 
add 10 ml or SPADNS mixed rengent to each. 
These standards will contain o, 10. 20, 30, 
40, 50, 60, and 70 µg of fluoride (0-1.4 µg/ml) 
respectively. 

After mixing. place the reference standards 
and reference solution In a constant tem
perature bath for thirty minutes before rC'ad
lng the absorbance with the spectrophotom
eter. All samples should be adjusted to this 
same temperature before analyzing. Since 
a 3°C temperature difference between samples 
and standards wlll produce an error or ap
proximately 0.005 mg F/llter, care must be 
taken to see that samples and standards are 
at nearly Identical temperatures when ab-
sorbances are recorded. · 

WI th the spectrophotometer at 570 nm. 
use the reference solution (see section 6.3.11) 
to set the absorbauce to zero. 

Determine the absorbance of the stand
ards. Prepare a calibration curve by plotting 
µg F/50 ml versus absorbance on linear graph 
paper. A standard curve should be prepared 
Initially and thereafter whenever the 
SPADNS mixed reagent Is newly made. Also, 
a callbratlon standard should be run with 

each 1;et.of samples and If It differs frt•m the 
calibration curve by ±2 percent, a new 
standard curve should be prepared. 

9. Calculattons. 
Carry out calculations, retaining at least 

one extra decimal figure beyond that of the 
acquired data. Round off figures after final 

· calcula tlon. 
9:1 Nomenclature. 

A•=Allquot of distillate taken for color 
development, ml. 

Ao= Cross section A.! area. of nozzle, m• (ft'). 
Ar=Allquot or total sample added to still, 

ml. 
B~·=Water vapor In the gas stream, propor

tion by volume. 
C. =Concentration of fluoride In stack gas, 

mg/m', corrected to standard conditions 
or 20• c, 760 mm Hg (68" F, 29.92 In. Hg) 
on dry basis. 

Fr =Total weight of fluoride In sample, mg. 
µ.!W=Concentratlon from the calibration 

curve, µg. 
1= Percent or lsoklnetlc sampling. 
m.==Totnl .amouni of particulate matter 

collected, rng. 
M .. =Molecular weight of water, 18 g/g-mole 

(IB lb/lb-mole). 
m.=Mass of residue of acetone after evap

oration, mg. 
Po..,= Barometric pressure at the sampllng 

site, mm Hg (In. Hg). 
P.=Absolute stack gas pressure, mm Hg (In. 

Hg). 
p..,,= Standard absolute pressure, 760 mm 

Hg (29.92 In. Hg). 
R=Idcal gas constant, 0.06236 mm Hg-m•/ 

"K-g-mole (21.83 In. Hg-ft'/°R-lb-mole). 
T•n=Absolute average dry gas meter tem

perature (see fig. 13A-3), "K ( 0 R). 
T. =Absolute average stack gas temperature 

(see fig. 13A-3), °K ( 0 R). 
To1•=Standard absolute temperature. 293° 

K (528° R). 
Vo=Volume of acetone blank, ml. 
v.~=Volume of acetone used In wash, ml. 
V•=Volume of distillate collected, ml. 
V1,=Total volume of liquid collected Ill lm-

plngers and ·smca gel, ml. Volume or water 
In silica gel equals silica gel weight In
crease 111 ·grams times 1 ml/gram. Volume 
of liquid collected In lmplnger equals final 
volume minus Initial volume. 

V m ==Volume of gas sample as measured l>y 
dry gas meter, dcm (def). 

Vm1•1J1::=Volunie Of gas sa.mple measured by 
the dry gas meter corrected to standard 
conditions, dscm (dscf). 

v.,,.,.,::=Volume of water vapor In the gas 
sample corrected to standard conditions, 
scm (scf). 

Vr=Total volume of sample, ml. 
v.=Stack gas,veloclty, calculated by Method 

2, Equation 2-7 using data obtained from 
Method 5, m/sec (ft/sec). 

W.=Welght or residue In acetone wash, mg. 
.i,.II=Average pressure di!Tercntlal across the 

orifice (see fig. 13A-3), meter, mm fuO 
(lu. !LO). 

p.=Denslty of acetone, mg/ml (see label on 
bottleb 

p~=Denslt.y of water, 1 g/ml (0.00220 lb/ 
ml). 

e=:=Total sampling time, min. 
13.6=Speclfic gravity of mercury. 
60 =Sec/min. 
lOO='=Converslon to percent. 

!l.2 Average dry gM meter temperature 
and average orifice pressure drop. See data 
sheet (fig. l 3A-3) . 

9.3 Dry gas volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions (20° C, 760 mm Hg (68' 
F, 2!1.92 lnohes Hg)) by using equation 
13A-1. 
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where: 
K=0.3855 •K;mm Hg for metric units. 

=17.65 'R/ln. Hg for English units. 
9.4 Volume of water vapor. 

where: 

p,. RT,,d KV V .. c.r.o= V1. -
111

- -p--= le 
"' atd 

K =0.00134 m•/ml for metric units. 
=0.0472 ft'/ml for English units. 

9.5 Moisture content. 

where: 

B _ V oc(ol.fl 

,.,- l' m(•ld) + V to(•ldl 

cquntion 13A-3 
IC t11e liquid droplets are present In the 

gas st1·eam assume the stream to be saturated 
and use a psychrometric chart to obtain an 
approximation of the moisture percentage. 

9.6 Concentration. 
9.6.l Calculate the amount of fluoride In 

the sample according to Equation 13A-4. 

equation 1 :JA-4 

where: 
K= 10·' mg/µ.g. . 
9.6.2 Concentration of fluoride In stack 

gas. Determine the concentration of fluoride 
In the stack gas according to Equation 13A-5. 

C,=K -P-
} m(•ld) 

equation 13A-5 

where: 
K=35.31 ft"m'. 
9.7 Isokinetlc variation. 
9.7.1 Calculations trom raw data. 

l=~_o T, [Kl',.+(l~ .. /T.,) (Pba•-l tillfl:J.fl)] 
uO Ov,P, A. · 

K=0.00346 mm Hg-m•/ml-"K for metric 
units. 

=0.00267 In. Hg-ft•/ml-"R for Engllsh 
units. 

9.7.2 Calculations from Intermediate val
ues. 

I= .. _I'_._~ .. .l:!'.'l.i~.i~-
T ,,,,v,(J A./', uO (1- LJ ... ) 

= /\. - .-2' ..... ~,,,_c~ 
P,v,A.o (1-ll,.,) 

equation 13A-l 

equation 13A-2 

cquat.ion l 3A-G 

r·quation l:JA-7 

where: 
K=4.323 for metric units. 

==0.0944 for English units. 

Fluoride Determination in Stack Emission 
Samples," Analytical Chemistry 45: 1272-
1273 ( 19731 . 

9.8 Acceptable results. TI1e following 
range sets the limlt on acceptabJe lsoklnetlc 
sampling results: 

I! 90 percent <I< 110 percent, the re
sults are acceptable. If the results are low In 
comparison to the standards and I ls beyond 
the acceptable range, the Administrator may 
option to accept the results. Use reference 
7.4 to make judgments. Otherwise, reject the 
results and repeat the test. 

10. References. 
Bella.ck, Ervin, "Simplified Fluoride Dls

tlllatlon Method," Journal of the American 
Water Works Association #50: 530-6 (1958). 

MacLeod, Kathryn E .. and Howard L. Crist. 
"Comparison of the SPADNS--Zlrconlum 
Lake and Specific Ion Electrode Methods of 

Martin, Robert M .. "Construction Details 
of Isoklnetlc Source Sampling Equipment." 
Environmental Protection Agency, Air Pollu
tion Control Office Publication No. APTD-
0581. 

1973 Annual lJook of ASTM Standards, 
Part 23, Designation: D 1179-72. 

Rom, Jerome J., "Maintenance. Calibra
tion. and Operation of Isoklnetlc Source 
Sampling Equipment," Environmental Pro
tection Agency, Air Pollution Control Office 
Publication No. APTD-0576. 

Standard Methods for the Examination of 
Water and Waste water, published jointly 
by American Public Health Association, 
American Water Works Association ·and 
Water Pollutlon Control Federation, 13th 
Edition (1971). 

FEDERAL REGISTEI, VOL. 40, NO. 152-WEDNESDAY, AUGUST 6, 1975 

IV-68 

33161 



33162 RULES AND REGULATIONS 

1.9·Z.5.<m • TEMPERATUF!E 
(0.l5·1on.l _,SENSOR 

-~~- /PROBE 

- -:::i:r._ --
1.9cm(0.15W 

PITOT TUBE 

.--------,· 
i+l 
I I 
: OPTIONAL I 
1 FILTER HOlOER I 

L_ ~OC~T~~ - _: ~ ;TACKWALL 

PROBE LY" 
r;..'--t.=_-__ -_-:.. = ==---~ 

REVERSLYPE n 
PITOTTUBE ~ 

;' 

PITOT MANOMETER 

:rnrnr.mrAETEnS 

CONrJECT!~JG TUBE 
12·mm ID 

THEAMOM~TEA TIP MUST EXTEND BELOW 
THE LIQUID LEVEL 

WITHl10/3a-

1-liter 
FLASK 

HEATING 
MANTLE 

(2q 40 

124/40 
ADAPTER 

THERMOMETER 

fv~A::J 

VAi.VF 

AIR TICl~T 
PUMP 

CONDENSER 

250ml 
VOLUMETRIC 

FLASK 

Figure 13A-2. Fluoride Distillation Apparatus 
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METHOD l 3B-DETERMINATION OF TOTAL Fl.UQ .. 

RIDE EMISSIONS FROM STATIONARY SOURCES

SPECIFIC ION ELECTRODE METHOD. 

I. Principle and ApplicabiliCy. 
1.1 Principle. Gaseous and particulate flu

orides are withdrawn lsoklnetically from the 
source using a sampling train. The fluorides 
are collected In the lmpinger we.ter and on 
the filter of the sampling train. The weight 
of total fluorides in the train is determined 
by the specific ion electrode method. 

1.2 Applicability. This method is ap
p'.h:Rble for the determination of fl11oride 
ellliss!ons from stationary sources only when 
specified by thP. test procedures for deter
mining compliRnce with new source per
formance standards. Fluorocarbons surh as 
Preons, are not quantit.ative!y collected or 
measured by this procedure. 

2. Ranoe and Sensitii•i/.y. 
The fluoride specific ion electrode analyt.i

cal method covers the range of 0.02-2,000 1tg 
F/ml; however, measurements of less than 
O.l µg F/ml require extra care. Sensltlvlt.y hM 
not been determined. · 

3. Interferences. 
During the laboratory analyslg. aluminum 

In excess of 300 mg/liter and silicon dioxide 
In excess of 300 µg :liter w!ll prevent complete 
recovery of fluoride. 

4 .. Precision, Accurcwy and Stability. 
The accuracy of fluoride electrode measure

ments has been reported by various r11-
searchers to be ln the range of 1-5 percent In 
a concentration range of 0.04 to 80 mg, I. A 
change In the temperature of the sample will 
change the electrode response; a change of 
1 •c will produce a 1.5 percent relative error 
In the measurement. Lack of stability In the 
elcctrometer used to measure E~IF can lnt.ro
duce error. An error of 1 rullllvolt iii the El\1F 
measurement produces a relative error of 4 
percent regardless of the absolute concen
trn! ion belng measured. 

5. Apparat11s. 

;; I Samplo train. See Figure 13A-l 
(Method 13A); It ls similar to the Method 5 
t.raln except for the Interchangeability of 
the position of the filter. Commercial models 
of this train are available. However, if one 
desires to build his own, complete construc
tion details are described In APT~0581; for 
changes from the APTD-0581 document and 

for allowable modifications to Figure 13A-1, 
see the following subsections. 

The operating and maintenance procedures 
for the sampling train are described In 
APTD-0576. Since correct usage Is Impor
tant In obtaining valid results. all users 
should read the APTD-0576 document and 
adopt the operating and maintenance pro
cedures ou tllned In It, unless otherwise spec. 
lfied herein. 

5.1.1 Probe nozzle-Stainless. steel (316) 
with sharp, tapered leading edge. The angle 
of taper shall be ~30' and the taper shall be 
on the outside to preserve a constant Inter
nal diameter. The probe nozzle shall be of 
the button-hook or elbow design, unless 
otherwise specified by the Administrator. 
The wall thickness of the 1107,zle shall be 
less than or equal to that of 20 gauge tub
ing, I.e .. 0.165 cm (0.065 in.) and the distance 
from the tip of the nozzle to the first bend 
or point of disturbance shall be at least two 
times the outslde nozzle diameter. The noz
zle shall be constructed from seamless stain
less steel tubing. Other configurations and 
construction materlal may be used with ap
proval from the Administrator. 

A range of sizes suitable for isokinel.ic 
sampling should be available, e.g .. 0.32 cm 
0~ in.) up to 1.27 cm ( '·1z In.) (or larger If 
higher volume sampling trains are used) 
inside diameLer (ID) nozzles In Increments 
of 0.16 cm ('.·i" In.). Each nozzle shall be 
calibrated according to the procedures out
lined in the calibration section. 

5.1.2 Probe llner--Boroslllcatc glass or 
stainless steel (316). When the filter Is lo
cated immediately after the probe, a probe 
heating system may be used to pre\'ent. filter· 
plugging resulting from moisture conden
sation. TI1e temperature In the probe shall 
not exceed 120± 14°C (248::'::25' Fl. 

5.1.3 Piiot tnbe--T~·pp S, or othn dc,·ice 
approved by the Administrator. attached to 
probe to allow constant monitoring of the 
stack gas velocity. The face openings of tho 
pitot tube and the probe noz?.lc shall be ad
jacent e.nd parallel to each othr.r, not neces
sarily on the same plane. during sampling. 
The free space between the nozzle and pltot 
tube shall be at least 1.9 cm (0.75 In.). The 
free space shall be set based on a. J .3 cm 
(0.5 In.) ID nozzle, which Is the largest size 
nozzle used. 

:~:rn;:~ 

The pltot tube must also meet the criteria 
specified In Method 2 and be callbrated ac
cording to the procedure In the calibration 
sectlon of that mP.thod. 

5.1.4 Differential pressure gauge-In
clined manometer capable of measuring 
velocity head to within 10 percent of the 
minimum measured value. Below a differen
tial pressure of J .3 mm ( 0.05 In.) wat'!r 
gauge. m!cromanomcters with sensltlvltle• 
of 0.013 mm (0.0005 In.) should be used. 
However, micromanometers are not easily 
adaptable to field conditions and are not 
easy to use with pulsating flow. Thus, other 
methods or devices acceptable to the Ad
ministrator may be used when conditions 
warrn·nt. 

5.1.5 Filter holder-Borosilicate glass 
with a glass frlt filter support and a silicone 
rubber gnsket. Other materials of construc
t.ion may be used wit.h approval from the 
Administrator, e.g. If probe liner Is stain
less steel. then filter holder may be stainless 
steel. The holder design shall provide a posi
tive seal against leakoge from the outside 
or aronnd the filter. 

5.l.6 Filter heating system-When mois
ture condensation is a problem, any heating 
system capable of maintaining a temperature 
around the filter holder during sampling of 
no greater than 120 ± 14°C (248 ± 25'F). A 
temperature gauge capable of measuring tem
perature to within 3'C (5.4'F) shall be In
stalled so that when the filter heater Is used, 
the temperature around the filter holder can 
be regulated and monitored during sampling. 
Heating systems other than the one shown 
in APTD-0581 mav be used. 

5.J .7 Impingers-Four implngers con
necled as shown in Figure 13A-l with ground 
glass (or equivalent). Yacuum tight fittings. 
The first. third, and fourth lmpingers are of 
the Greenburg-Smith design, modified by re
placing the tip with a 1 ~~ cm ( 'l2 In.) Inside 
diameter glass tube extending to 1 V. cm ( 1,2 
in.) from the bottom of the flask. The second 
impin;:er is of the Greenburg-Smith design 
with the standard tip. 

5.1.8 Metering system-Vacuum gauge. 
leal:-free pump, thermometers capable or 
mea•nrlng temperature to within 3 ° C 
(--5'F). dry gas meter with 2 percent ac
curacy at the requlred sampling re.te, and 
related equipment, or equivalent, as required 
to maintain an lsokinetlc sampling rate and 
to determine sample volume. When the 
metering system Is used In conjunction with 
a pltot tube, the system shall enable checi:s 
of lsolclnetic rates. 

5.1.9 Barometer-Mercury, aneroid, or 
ot.her barometers capable of measuring at
mospheric pressure to within 2.5 mm Hg (0.1 
in Hg). In many cases. the barometric read
ing may be obtained from a nearby weather 
bureau station, in which case the station 
value shall be requested and an adjustment 
for elevation differences she.11 be applied at a. 
rate of minus 2.5 mm Hg (0.1 In. Hg) per 30 
m (JOO ft) elevation increase. 

5.2 Sample recovery. 
5.2.1 Probe liner and probe nozzle 

brushes-N\•lon bristles with stainless ·steel 
wire handles. The probe brush shall have 
extensions. at 11.'ast as long as the probe. of 
stainless •tee!. tcflon. or similarly Inert mate
rial. Both bru~hes shall be properly sized and 
shaped to brush out the probe liner and noz
zle. 

fi.2.~ Glass wash bottles-Two. 
5.2.3 Sample storage containers-Wide 

month, high density polyethylene bottles, 1 
liter. 

5.2.4 Plastic storage containers-Air tight 
containers of sufficient volume to store slllcn 
gel. 

5.2.5 Gradunted cylinder-250 ml. 
5.2.6 Funnel and rubber policeman-To 

aid In transfer of silica gel to container; not 
necessary if slllca gel Is weighed ln the field. 
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5.3 Analysis. 
5.3.1 Dlstllla.tlon a.ppa.ra.tus-Gla.ss dlstll

la.tlon apparatus assembled as shown In Fig
ure J3A-2 (Method 13A). 

5.3.2 Hot plate-Capable or heating to 
5oo•c. 

5.3.3 Electric muffle furnace-Capable or 
heating to 6oo•c. 

5.3.4 Crucibles-Nickel, 75 to 100 ml 
ca.pa.city. 

5.3.5 Beaker-1500 ml. 
5.3.6 Volumetric flask-50 ml. 
5.3.7 Erlenmeyer flask or plastic bottle-

500 ml. 
5.3.8 Constant temperature bath-Cap. 

able of maintaining a constant temperature 
or ±1.0'C in the range of room temperature. 

5.3.9 Trip bala.nce-300 g ca.pa.city to 
measure to ±0.5 g. 

5.3.10 Fluoride ion activity sensing elec
trode. 

5.3.11 Reference electrode-Single Junc
tion; sleeve type. (A combination-type elec
trode having the references electrode and 
the fluoride-ion sensing electrode built into 
one unit may also be used). 

5.3.12 Electrometer-A pH meter with 
millivolt sea.le capable of ±0.1 mv resolu· 
tlon, or a specific ion meter ma.de specifically 
for specific ton use. 

5.3.13 Magnetic stirrer and TFE fluoro-
carbon coated stripping bars. 

6. Reagents. 
6.1 Sampling. 
6.1.1 Fllters-Wha.tma.n No. 1 filters, Ol' 

equivalent, $!zed to fit filter holder. 
6.1.2 Silica. get-Indicating type, 6-16 

mesh. It previously used, dry at 175'0 
(350'F) for: 2 hours. New silica gel may be 
used as received. 

6.1.3 Water-Dlstllled. 
6.1.4 Crushed lee. 
6.1.5 Stopcock grease-Acetone Insoluble, 

heat stable silicone grease. This Is not neces
sary if screw-on connectors . with tefion 
sleeves, or similar, a.re used. 

6.2 Sample recovery. 
6.2.1 Water-Distilled from same con• 

ta.Iner as 6.1.3. 
6.3 Analysis. 
6.3.1· Calcium oxide (Ca.0)-Certlfied 

'grade containing 0.005 percent fluoride Ol' 
~less. ' 
' 6.3.2 Phenolphthalein Indlcator-0.1 per• 
cent In 1: 1 ethanol water mixture. 

6.3.3 Sodium hydroxide (Na.OH)-Pel· 
lets, ACS reagent grade or equivalent. 

6.3.4 Sulfuric acid (H.,SO,)-Concen• 
tra.ted, ACS reagent grade or equivalent. 

6.3.' Fllters-Wl1a.tma.n No. 541, Ol' 
equivalent. 

6.3.6 Water-Distilled, from same con
tainer as 6.1.3. 

6.3.7 Tota.I Ionic Strength Adjustment 
Buffer (TISAB )-Place approximately 500 
ml of distilled water In a 1-llter beaker. Add 
57 ml glacial acetic acid. 58 g sodium chlo· 
ride, and 4 g CDTA (Cyclohexylene dlnltrllo 
tetra.acetic acid). Stir to dlssol ve. Place the 
beaker In a water bath to cool It. Slowly 
add 5 M Na.OH to the solution, measuring 
the pH continuously with a calibrated pH/ 
reference electrode pair, until the pH Is 5.3. 
Cool to room temperature. Pour Into a 1-llter 
flask and dilute to volume with distilled 
water. Commercially prepared TISAB buffer 
may be substituted for the above. 

6.3.8 Fluoride Standard Solutlon-0.1 M 
fluoride reference solution. Add 4.20 grams ot 
reagent grade sodium fluoride (Na.F) to a. 1· 
liter volumetric flask and add enough dis· 
tilled water to dissolve. Dilute to volume 
with dlstllled water. 

7. Proccdttre. 
NOTE: The fusion and dlstlllntlon steps ot 

this procedure wlll not be required, If It can 
be shown to the satisfaction of the Admln• 
Istre.tor that the samples contain only water. 
soluble .fluorides. 

'RULES AND REGULATIONS 

7.1 Sa.mpllng. The sampling shall be con
ducted by competent personnel experienced 
with this test procedure. 

7.1.1 Pretest preparation. All train com
ponents shall be maintained and ca.llbr;;.ted 
according to the procedure described in 
APTD--0576, unless otherwlse specified 
herein. 

Weigh approximately 200-300 g of silica. gel 
in a.Ir tight containers to the nearest 0.5 g. 
Record the total weight, both silica gei and 
container, on the container. More silica gel 
may be used but ca.re should be taken during 
sampling that It Is not entrained and carried 
out from the lmplnger. As an alternative, t-he 
silica gel may be weighed directly In the Im
pinger or its sampling holder Just prior to 
the train assembly. 

7.1.2 Preliminary determinations. Select 
the sampling site and the minimum numbP.l' 
of sampling points according to Method 1 or 
as specified by the Administrator. Determine 
the stack pressure, temperature, and the 
range of veloclty heads uslng Method 2 and 
moisture content using Approximation 
Method 4 or Its alternatives !or the purpose 
of ma.king lsoklnetlc sampling rate calcula
tions. Estimates may be used. However, final 
results wlll be based on actual measure
ments ma.de during the test. 

Select a nozzle size based on the range of 
velocity heads such that It Is not necessary 
to change the nozzle size in order to maintain 
lsoklnetlc sampling rates. During the run, do 
not change the nozzle size. Ensure that the 
differential pressure gauge ls capable of 
measuring the minimum velocity head value 
to wl thin 10 percent, or as specified by the 
Administrator. 

Select a suitable probe liner and probe 
length such that a.II traverse points .:an be 
sampled. Consider sampling from opposite 
sides for large stacks to reduce the length of 
probes. 

Select a total sampling time greater than 
or equal to the minimum total sampling 
time specified In the test procedures for the 
specific Industry such that the sampling time 
per point Is not less than 2 min. or select 
some greater time Interval as specified by 
the Administrator, and such that the sample 
volume that will be taken wlll exceed the re
quired minimum total gas sample volume 
specified In the test procedures for the spe
cific Industry. The latter Is based on an ap
proximate average sampling rate. Note also 
that the minimum total sample volume Is 
corrected to standard conditions. 

It Is recommended that a ha.If-Integral or 
Integral number of minutes be sampled at 
each point In order to a.void timekeeping 
errors. 

In some circumstances, e.g. batch cycles, It 
may be necessary to sample for shorter tlmr.s 
at the traverse points and to obtain smaller 
gas sample volumes. In these cases, the Ad
ministrator's approval must first be obtained. 

7.13 Preparation of collection train. Dur
ing preparation and assembly of the sampling 
train, keep all openings where contamination 
can occur covered until just prior to assembly 
or until sampling ls a.bout to begin. 

Place 100 ml of water In each of the first 
two lmpingers, leave the third lmpinger 
empty, and place approximately 20C>-300 g or 
more. If necessary. of preweighed silica gel In 
the fourth lmpinger. Record the weight of 
the silica gel and cont.ainer on the data sheet. 
Place the empty container In a clean place 
for later use In the sample recovery. 

Pince a filter In the filter holder. Be sure 
that the filter Is properly centered and the 
gasket properly placed so as to not allow the 
sample gas stream to circumvent the filter. 
Check filter !or tears after assembly Is com
pleted. 

When glass liners a.re used, Install selected 
nozzle using a Vlton A 0-rlng: the Vlto'n A 
0-rlng ls Installed as a seal where the nozzle 

Is connected to a glass liner. See APTD--0576 
for details. When meta.I liners a.re used, In
stall the nozzle as above or by a leak free 
direct mechanical connection. Mark the probe 
with heat resistant tape or by some other 
method to denote the proper distance Into 
the stack or duct for ea.ch sampling point. 

Unless otherwise specified by the Admin
istrator, attach a temperature probe to the 
meta.I sheath of the sampling probe so that 
the sensor extends beyond the probe tip and 
does not touch any meta.I. Its position should 
be about 1.9 to 2.54 cm (0.75 to 1 In.) from 
the pltot tube and probe nozzle to a.void In
terference with the gas flow. 

Assemble the train as shown In Figure 
13A-1 (Method 13A) with the filter between 
the third and fourth lmplngers. Altema.
tlvely, the filter may be placed between the 
probe and first impingcr. A niter l1e;;.tlng sys
tem may be used to prevent moisture con-· 
densa.tion, but the temperature a.round the 
filter holder shall not exceed 1200+14°C 
(248±25"F). /(Note: Whatman No. 1-lllter 
decomposes at 150"C (300°F)) .] Record 
filter loca. tlon on t11e dll. ta sheet. 

Place crushed Ice a.round the lmplngers. 
7.1.4 Leak check procedure-After the 

sampling train has been assembled, turn on 
and set (If applicable) the probe and filter 
heating system(s) to reach a temperature 
sufficient to a.void condensation In the probe. 
Allow time for the temperature to stabilize. 
Leak check the train at the sampling site by 
plugging the nozzle and pulling a 380 mm 
Hg ( 15 In. Hg) vacuum. A leakage rate In ex
cess of 4% of the average sampling rate of 
0.0057 m'/mln. (0.02 cfm), whichever Is Jess, 
Is unacceptable. 

The following leak check Instruction for 
the sampling train described In APTD--0576 
and APTD-0581 may be helpful. Start the 
pump with by-pass valve fully open and 
coarse adjust valve completely closed. Par
tially open t.he coarse adjust valve and slow
ly close the by-pass valve until 380 mm Hg 
(15 In. Hg) vacuum Is reached. Do Not re
verse direction of by-pass valve. This will 
cause water to back up Into the filter holder. 
If 380 mm Hg ( 15 In. Hg) ls exceeded, either 
leak check at this higher vacuum or e1~d the 
leak check as described below and start over. 

When the leak check Is completed, first 
slowly remove the plug from the Inlet to the 
probe or filter holder and Immediately turn 
off the vacuum pump. This prevents the 
water In the lmplngers from being forced 
backward Into the filter holder (If plnced 
before the lmpingers) and slllca. gel from 
being entrained backward Into the third 
Im pinger. 

Leak checks shall be conducted as de
scribed whenever the train Is disengaged, e.g. 
for silica gel or filler changes during the test, 
prior to each test run. and at the completion 
of each test run. If leaks a.re found to be In 
excess of the ncceptable rate, the test will be 
considered invalid. To reduce lost time due to 
leakage occurrences, It Is recommended that 
leak checks be conducted between port 
changes. 

7.1.5 Particulate train operation-During 
the sampling run, an lsoklnctlc sampling 
rate within 10%. or as specified by the Ad
ministrator, of true isokinetlc shall be main
tained. 

'f'or each run. record the dnta required on 
the example data sheet shown in Figure 
13A-3 (Method 13A). Be sure to record the 
initial dry gas meter reading. Record the 
dry gns meter readings at the beginning and 
end of each sampling time increment, when 
changes In fiow rates a.re made, and when 
sampling Is halted. Take other data point 
readings at lea.st once nt each sample point 
during each time Increment and additional 
readings when significant changes (20% 
variation ln velocity .J1ea.d rea.dfngsj neces-
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,;tale additional adjustments iu flow rate. Be 
;,ire to level and ?..ero the m·anometer. 

Clean the portholes prior to the test run 
t.o minimize cha.nee of sampling deposited 
material. To begin sampling, remove the 
noz.zle cap, verify (If applicable) that the 
;irobe heater Is working and filter heater Is 
up to temperature, and that the pi tot tube 
and probe are properly positioned. Position 
!he nozzle at the first traverse point with 
•he tip pointing directly Into the gas stream. 
Cmmedlately start the pump and adjust the 
flow to lsoklnetic conditions. Nomographs are 
available for sampling trains using type S 
pitot tubes with 0.85±0.02 (coefficients (Cp), 
and when sampling In a.Ir or a stack gas with 
equivalent density (molecular weight, M,1, 

equal to 29±4), which aid in the rapid ad
justment of the lsokinetlc sampling rate 
without excessive computations. APTD-0576 
details the procedure for using these nomo
graphs. If c. and M• are outside the above 
stated ranges, do ·not use the nomograph un
less appropriate steps are taken to compen
sate for the deviations. 

When the stack Is under significant neg
ative pressure (height of lmplnger stem), 
take care to close the coarse adjust valve 
before Inserting the probe Into the stack to 
avoid water backing Into the filter holder. It 
necessary, the pump may be turned on with 
the coarse adjust valve closed. 

When the probe is In position, block off 
the openings around the probe and porthole 
to prevent unrepresentative dilution of the 
gas stream. 

Traverse the stack cross section, as re
quired by Method 1 or as specified by the Ad
ministrator, being careful not to bump the 
probe nozzle into the stack walls when 
sampling near the walls or when removing 
or Inserting the probe through the port
holes to minimize chance of extracting de
posited material. 

During the test run, make periodic adjust
ments to keep the probe and (If applicable) 
filter temperatures at the_lr proper values. 
Add more lee and, If necessary, salt to the 
Ice bath, to maintain a temperature or less 
than 2o•c (68°F) at the implnger/slllca gel 
outlet, to avoid excessive moisture losses. 
Also, periodically check the level and zero 
ot the manometer. 

If the pressure drop across the fll ter be
comes high enough to make lsoklnetlc sam
pling difficult to maintain, the filter may be 
replaced in the midst of a sample run. It Is 
recommended that another complete filter as
sembly be used rather than attempting to 
change the filter Itself. After the new filter 
or filter assembly L~ Installed, conduct a 
leak check. The final emission results shall 
be based on the summation of all filter 
catches. 

A single train shall be used for the entire 
sample run, except for filter and silica gel 
changes. However, If approved by the Admin
istrator, two or more trains may be used for 
a single test run when there are two or more 
ducts or sampling ports. The fin.al emission 
results shall be based on the total of all 
sampling train catches. 

At the end or the sample run, turn off the · 
pump, remove the probe and nozzle from 
the stack, and record the final dry gas meter 
reading. Perform a leak check.' Calculate 
percent lsoklnetlc (see calculation section) to 
determine \\"hether another test run should 
be made. If there Is difficulty In maintaining. 
1rnklnetlc rates due to source conditions, con
sult with the Administrator for possible 
variance on the lsoklnetlc rates. -

•With acceptability of the test run to be 
based on the same criterion as in 7.1.4~ 

RULES AND REGULATIONS 

7.2 Sample recovery. Proper cleanup pro
cedure begins as soon as the probe is re
moved from the stack at the end of the 
sampling period. 

When the probe can be safely handled, 
wipe off all external particulate matter near 
the tip of the probe nozzle and place a cap 
over it to keep from losing part of the sam
ple. Do not cap off the probe tip tightly 
while the sampling train Is cooling down, 
as this would create a vacuum In the filter 
holder, thus drawing water from the lm
plngers Into the filter. 

Before moving t.he sample train to the 
cleanup site, remove the probe from the 
sample train, wipe off the silicone grease, 
and cap the open outlet of the probe. Be 
careful not to lose any condensate, If pres
ent. Wipe olf the sl!lcone grease from the 
filter Inlet where the probe was fastened 
and cap It. Remove the umbilical cord from 
the last lmplnger and cap the lmpinger. After · 
wiping off the silicone grease, cap off the 
filter holder outlet and lmpinger Inlet. 
Ground glass stoppers, plastic caps, or serum 
caps may be used to close these openings. 

Transfer the probe and fllter-lmpinger as
sembly to the cleanup area. This area should 
be clean and protected from the wind so that 
the chances of contaminating or losing the 
sample will be minimized. 

Inspect the train prior to and during dis- -
assembly and note any abnormal conditions. 
Using a graduated cylinder, measure and re
cord the volume of the water In the first 
three lmplngers, to the nearest ml; any con
densate In the probe should be Included In 
this determination. Treat the samples as 
follows: 

No. 71778, Pauley, J. E., 8-5-75 

7.2.l Container No. 1. Transfer the Im· 
pinger water from the graduated cylinder 
to this container. Add the filter to this 
container. Wash all sample exposed sur
faces, including the probe tip, probe, first 
three lmplngers, lmplnger connectors, filter 
holder, and graduated cylinder thoroughly 
with distilled water. Wash each component 
three separate times with water and clean 
the probe and nozzle with bru.shes. A max
imum wash of 500 ml Is used, and the wash
ings are. added to the sample conta-lner 
which must be made of polyethylene. 

7.2.2 Container No. 2. Transfer the sUica 
gel from the fourth lmplnger to thts con
tainer and seal. 

7.3 Analysts. Treat the contents of each 
sample container as described below. 

7.3.1 Container No. 1. 
7.3.1.l Filter this container·s contents, In

cluding the Whatman No 1 filter, through 
Whatman No. 541 filter paper, or equivalent 
into a 1500 ml beaker. NoTE: If filtrate vol
ume exceeds 900 ml make filtrate basic with 
NaQH to phenolphthalein and evaporate to 
less than 900 ml. 

7.3.1.2 Place the Wha.tman No. 541 filter 
containing the Insoluble matter (Including 
the Whatman No. 1 filter) ln a nickel cru
cible, add a few ml of water and macerate 
the filter with a glass rod. 

Add 100 mg Cao to the crucible and mix 
'Vite contents thoroughly to form a slurry. Add 
a couple of drops of phenolphthalein Indi
cator. The Indicator wm turn red In a basic 
medium. The slurry should remain basic 
during the evaporation of the water or 
fiuoride Ion will be lost. If the Indicator 
turns colorless during the evaporation, an 
acidic condition ts Indicated. II this happens 
~ Cao until the color turns red again. 

Place the crucible in a hood under In
frared lamps or on a hot plate at low heat. 
Evaporate the water completely. 

Art.er evaporat-ion of the water, place the 
crucible on a hot plate under a hood and 
slowly increase the t=perature until \.he 
pa.per chars. It may take several hours for 
complete charring of the filter to occur. 

Place the crucible in a cold muffle furnace 
and gradually (to prevent smoking) Increase 
the temperature to 600"C, and maintain until 
the contents are reduced to an ash. Remove 
the crucible from the furnace and allow It to 
cool. 

7.3.1.3 Add approximately 4 g of crushed 
NaOH to the crucible and mix. Return the 
crucible to the muffie furnace, and fuse the 
sample for 10 minutes at 600'C. 

Remove the sR.mple from the furnace and 
cool to ambient temperature. Using several 
rlnslngs of warm distilled water transfer 
the contents of the crucible to the beaker 
containing the filtrate from container No. 
1 (7 .3.1). _ To assure oomplete sample re
moval, rinse finally with two 20 ml portions 
of 25 percent (v/v) sulfuric acid and care
fully add to the beaker. Mix well and trans
fer to a one-liter volumetric flask. Dilute 
to volume with distilled water and mix 
thoroughly. Allow any undissolved solids to 
settle. · 

7.3.2 Container No. 2. Weigh the spent 
silica gel and report to the nearest 0.5 g. 

7.3.3 Adjustment of acid/water ratio In 
distillation flask-(Utlllze a protective shield 
when carrying out thts procedure). Place 400 
ml of distilled water In the distilling fiask 
and add 200 ml of concentrated H,so,. cau
tion: Observe standard precautions when 
mtxlng the H.,SO, by slowly adding the acid 
to the flask with constant swirling. Add some 
soft glass beads and several small pieces of 
broken glass tubing and assemble the ap
paratus as shown In Figure 13A-2. Heat the 
flask until It reaches a temperature of 175'C 
to adjust the acld/water ratio for subsequent 
distillations. Dtscard the distillate. 

7.3.4 Distillation-Cool the contents of 
the distillation fl.ask to below so·c. Pipette 
an aliquot of sample oon talnlng le~s 
than 0.6 mg F directly Into the distilling 
flask and add distilled water to make a total 
volume of 220 ml added to the distilling 
flask. [For an estimate of what size aliquot 
does not exceed 0.6 mg F, select an aliquot 
of the solution and treat as described In 
Sect1011 7.3.6. This will give an approxima
tion of the fluoride content, but only an ap
proximation since Interfering Ions have not 
been removed by the distillation step.] 

Place a 250 ml volumetric flask at the con
denser extst. Now begin distillation and 
gradually Increase the heat and collect all the 
distillate up to l 75'C. Caution: Heating the 
solution above 175"C will cause sulfuric acld 
to dlstlll over. 

The acid In the distilling fl.ask can be 
used until there Is carryover of lnterference1 
or poor fluoride recovery. An occasional 
check of fluoride recovery with standard 
solutions ls advised. The acid should 
be changed whenever there Is less tlmn 9C 

.Percent recovery or blank values are higher 
than 0.1 ug/ml. 

7.3.5 Determi11atlon of concentration
Bring the distillate In the 250 ml volumetric 
flask to the mark with distilled water and 
mix thoroughly. Pipette a 25 ml allquot from 
the distillate. Add an equal volume of TISAB 
and mix. The sample should be at the 
same temperature as the callbratlon stand
ards when measurements are made. I! 
ambient lab temperature fluctuates more 
than ±2°C frb{ll tho temperature at which 
the calibration standards were measured, 
condition samples and standards In a con
stant temperature bath measurement. Stlr 
the sample with a magnetic stirrer during 
measurement to minimize electrode response 
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time. I! the stirrer generates enough heat to 
change solution temperature, place a piece 
of Insulating material such as cork· 
between the stirrer and the beaker. Dllute 
samples (.below 10-• M fluoride ion content) 
should be held In polyethylene or poly
propylene beakers during measurement. 

Insert the fluoride and reference electrodes 
Into the solution. When a steady mllllvolt 
reading is obtained, record It. This may take 
several minutes. Determine concentration 
from the calibration curve. Between elec
trode measurements, soak the fluoride sens
ing electrode In distilled water for 30 seconds 
and then remove and blot dry. 

8. Calibration. 
Maintain a laboratory Jog of all 

calibrations. 
8.1 Sampling Train. 
H • .t.,.L Probe nozzle-Using a micrometer, 

measure the Inside diameter of the nozzle 
to the nearest 0.025 mm (0.001 In.). Make 
3 separate measurements using different 
diameters each time and obtain the average 
of the measurements. The difference between 
the high and low numbers shall not exceed 
0.1 mm (0.004 In.). 

When nozzles become nicked, dented, or 
corroded, they shall be reshaped, sharpened, 
and recalibrated before use. 

Each nozzle shall be permanently and 
uniquely Identified. 

8.1.2 Pltot tube-The pltot tube shall be 
calibrated according to the procedure out
lined In Method 2. 

8.1.3 Dry gas meter and orifice meter. 
Both meters shall be calibrated according to 
the procedure outlined In APTD-0576. When 
diaphragm pumps with by-pass valves are 
used, check for proper metering system 
design by calibrating the dry gas meter at an 
additional flow rate of 0.0057 m'/mln. (0.2 
cfm) with the by-pass valve fully opened 
and then with It fully closed. If there ls 
more than ± 2 percent difference In flow 
rates when compared to the fully closed posi
tion of the by-pass valve, the system Is not 
designed properly and must be corrected. 

8.1.4 Probe heater calibration-The probe 
heating system shall be calibrated according 
to the procedure contained Jn API'D-0576. 
Probes constructed according to API'D-0581 
.need. not be calibrated If the calibration 
curves in APTD-0576 are used. 

8.1.5 Temperature gauges-Calibrate dial 
and liquid filled bulb thermometers against 
mercury-In-glass thermometers. Thermo
couples need not be calibrated. For other 
devices, check with the Administrator. 

8.2 Analytical Apparatus. 
8.2.l Fluoride Electrode-Prepare fluoride 

standardizing solutions by serial dllutlon of 
the 0.1 M fluoride standard solution. Plpet 
10 ml of 0.1 M NaF Into a 100 ml volumetric 
flask a.nd make up to the mark with distilled 
water for a 10-• M standard solution. Use 10 
ml of to-2 M solution to make a 10-3 M solu
tion In the same manner. Reapt lO-• and lO-• 
M solutions. 

Pipet 50 ml of each standard Into a sep
arate beaker. Add 50 ml of TISAB to each 
beaker. Place the electrode In the most dilute 
standard solution. When a steady millivolt 
reading Is obtained, plot the value on the 
linear axis of semi-log graph paper versus 
concentration on the log axis. Plot the 
nominal value for concentration of the 
standard on the log axis, e.g., when 60 ml o! 
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10-2 M standard Is diluted with 60 ml TISAB, 
the concentration Is still designated 0 10-2 M". 

Between measurements soak the fluoride 
sensing electrode In distilled water for 30 
seconds, and then remove and blot dry. 
Analyze the standards going from dllute to 
concentrated standards. A straight-line cali
bration curve will be obtained, with nominal 
concentrations of 10!', 10f2, 10-•, 10-', l0-1 

concentrations of 10-0, lO-•, 10-3, 10-'; 10-1 

concentrations of 10->, lo-•, 10->, lOf', lOf' 
fluoride molarity on the log axis plptted 
versus electrode potential (In millivolts) on 
the Unear scale. 

Calibrate the fluoride electrode dally, and . 
check It hourly. Prepare fresh fluoride stand
ardizing solutions dally of to-• M or less. 
Store fluoride standardizing solutions In 
polyethylene or polypropylene containers. 
(Note: Ccrta.!n specific icn meters heve been 
designed specifically for fluoride electrode 
use and give a direct readout of fluoride Ion 
concentration. These meters may be used In 
lleu o! calibration curves for fluoride meas
urements over narrow concentration ranges. 
Calibrate the meter according to manufac
turer's Instructions.) . 

9. Calculations. 
Carry out calculations, retaining at least 

one extra decimal figure beyond that of the 
acquired data. Round off figures after final 
calculation. 

9.1 Nomenclature. 
An= Cross sectional area of nozzle, m' (ft'). 
A1 =Aliquot of total sample added to still, 

ml. 
B ... =Water vapor In the gas stream, propor

tion by volume. 
C.=Concentratlon of fluoride In stack gas, 

mg/m3, corrected to standard conditions 
of 20° C, 760 mm Hg (68° F, 29.92 In. Hg) 
on dry basis. 

F1 =Total weight of fluoride In sample, mg. 
/=Percent of lsoklnetlc sampling. 
M =Concentration of fluoride from calibra

tion curve, molarity. 
mn=Total amount of particulate matter 

collected, mg. · 
M"' = Molecuiar weight of water, 18 g/g-mole 

(18 lb/lb-mole). 
m.=Mass of residue ot acetone after evap

oration, mg. 
P•u=Barometrlc pressure at the sampling 

site, mm Hg (In. Hg). 
P.=Absolute stack gas pressure, mm Hg (In. 

Hg). 
Pu•=Standard absolute pressure, 760 mm 

Hg (29.92 Jn. Hg). 
R=Ideal gas constant, 0.06236 mm Hg-m'/ 

°K-g-mole (21.83 In. Hg-ft'!°R-lb-mole). 
T .. =Absolute average dry gas meter tem

perature (see fig. 13A-3), °K ('R). 
T·=Absolute average stack gas temperature 

(see fig. 13A-3), °K ('R). 
Ta1•=Standard absolute temperature, 293° 

K (528' R). 
Vo=Volume of acetone blank, ml. · 
v ... =Volume of acetone used In wash, ml. 
V•=Volume of distillate collected, ml. 
V1,=Total volume of liquid collected In lm-

plngers and silica gel, ml. Volume of water 
In slllca gel equals silica gel weight In
crease In grams times 1 ml/gram. Volume 
of liquid collected In lmpinger equals final 
volume minus Initial volume. 

Vm=Volume of gas sample as measured by 
dry gas meter, dcm (def). 

Vm<•td>=Volume of gas sample measured by 
the dry gas meter corrected to standard 
conditions, dscm (dscf). 

v .. ,.u,=Volwne of water vapor In the gas 
· sample corrected to standard conditions, 

sron (scf). 
Vi=Total volume of sample, ml. 
Vo=Stack gas velocity, calculated by Method 

2, Equation 2-7 using data obtained from 
Method 5, m/sec (ft/sec). 

,W.=Welgh.t of residue in acetone wash, mg. 
~H=Average pressure differential across the 

orifice (see fig. 13A-3), meter, mm H.O 
(In. H,O). 

p.=Denslty or acetone, mg/ml (see label on 
bottle). · 

p.,=Denslty of water, 1 g/ml (0.00220 lb/ 
ml). 

e=Total sampling time, min. 
13.6=Soecific irravltv of mercury. 
60=Sec/min. - -
lOO=Converslon to percent. 

9.2 Average dry gas meter temperature 
and average orifice pressure drop. See data 
sheet (Figure 13A-3 of Method 13A). 

9.3 Dry gas volume. Use Section 9.3 ot 
Method 13A. 

9.4 Volume of Water Vapor. Use Section 
9.4 of Method 13A. 

9.5 Moisture Content. Use Section 9.5 ot 
Method 13A. 

9.6 Concentration 
9.6.1 Calculate the amount of fluoride in 

the sample according to equation 13B-1. 

v. 
F1=K-(Vd) (M) 

A1 
where: 

K = 1!l mg/ml. 
9.6.2 Concentration of fluoride In stack 

gas. Use Section 9.6.2 of Method 13A. 
9.7 Isoklnetlc variation. Use Section 9.7 

of Method 13A. 
9.8 Acceptable results. Use Section 9.8 of 

Met.hod 13A. 
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!PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegations of Authority to State of Cali· 
fomia on Behalf of Bay Area, Monterey 
Bay ~nified, Humboldt County and Del 
Norte County Air Pollution Control Dis· 
tricts - · 

Pursuant to the delegations of author
ity for the standards of performance for 
new stationary sources <NSPS> to the 
State of California on beh8.If of the Bay 
Area and Monterey Bay Unified ·Air Pol-

,, lution Control Districts (dated May 23, 
1975), and on behalf of the Humboldt 
County and Del Norte County Air Pol
lution Control Districts <dated. July 10, 
1975), EPA is today -amending 40 CFR 
60.4, Address, to reflect these delegations. 
Notices announcing these delegations 
are published today in the Notices Sec
tion of. this issue. The amended § 60.4 
is set forth below. It adds the addresses 
of the Bay Area, Monterey Bay Un.1.fled. 
Humboldt County and Del Norte County 
Air Pollution Control Districts, to which 
must be addressed all reports, requests, 
applications, submittals, and communi
cations pursuant to this part by sources 
subject ta the NSPS located within these 

- - Air Pollution Control Districts. . 
The Administrator finds good cause 

:for foregoing prior public notice and for 
making this_ rulemaklng effective im
mediately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegations which a.re reflected by this 

-administrative amendment were effec
tive on May 23, 1975 <Bay Area. and 
Monterey Bay DiStricts) and on July 10, 
1975 <Humboldt County and Del Norte 
County Districts) and it serves no pur
pose to delay the -technical change of 
this addition of the Air Pollution Control 
District addresses to the Code cf Federal 
Regulations. 

This rulemaking is effective immedi
ately; and is issued under the authority 
of section 111 of the Clean A1r Act, as 
amended. 42 U.S.C. 1857c-6. 

Dated: September 6,.1975. 

STANLEY W. LEGRO, -
Assistant Administrator for 

Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations 1s amended 
as follows: . 

1. In § 6G.4, paragl:aph <b) is amended 
by revising subparagraph CF> ,_to read~
follows: 
§ 60.4 Address. 

-.. .. 
(1>) " ... 

{A).-(E) • • • 
(F} Ca.li!ornia 

• • • 

Bay Area Air Pollution Control District, 
939 Ellis St., San Franctsco, CA 94109. 

Del Norte County A1t' Pollution Control 
Dl.str1ct, 5600 8. .Broadway, Eureka, - CA 
95501. 

Humboldt County AJr Pollut1cm Oon.trol 
District. 5600 S. Broadway, ~ CA 96801. 

-- -Monterey Bay tl'nliied Air Pollution Control 
District, 420 Church St. (P.O. Box 487). Sa
unas, CA 93901. 

•·· . . -· . 
lf'R Doc.75-24202 Piled 9-10:-75;8:45 aml 
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16 Title 40-Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 

RULES AND REGULATIONS. 

dlttonall1. continuous monitoring of 
OJ>S,City of emissions from the control de
\'ice ls i:equired. 

Performance: Electric Arc...._~es 1n 
the Steel Industry" show wat carbon 
steel shops as well as alloY steel shops 
can reduce particulate matter emissions 

SIGNIPICANT COMMENTS AND CHA."fGES to less tl1an 12 mg/dscm by application 
MADB ro TBE PROPOSED REGlJLATION of well-designed fabric filter collectors. 

All of the coinment letters received by These data also show that combination 
EPA contained multiple comments. The direct shell evacuation-canopy hood sys
:tnost significant comments and the dlf- tems can control emission levels to less 

Electric Arc Furnaces in the Steel Industry· ferences between the proposed and pro- than 12 mg/dscm. EPA believes that re-

SUBC~APTER C-AIR PROGRAMS 

[FRL 407~1 

PART 6o-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

·0n oct.ober 21, 1974 (39 .FR 37466>, · mulga.ted regulations are disc'ussed below. vising the standard to 18 mg/dscm would 
under section 111 o!·the Clean Air Act. In addition to the discussed changes, a allow relaxation of the design require
as amended, the Environmental Protec- number of paragraphs and sections of ments of the fabric filter collectors which 
tion Agency <EPA> proposed standards the proposed regulation were reorganized: are Installed to meet the standard. Ac
of performance for new and modi.fled 1n the regulation promulgated herein. cordingly, the standard promulgated 
electric arc furnaces tn the steel industry. · (1) ApplicabUity. One commentator h~eln llmlts· particulate matter emis
Interested persons participated in the questioned whether electric arc furnaces sions from the control device t.o less than 
rulemaklng by submitting written com~ that use continuous feeding of prere- 12 mg/dscm.. 
ments t.o EPA. A total of 19 comment let- clUCed ore pellets as the pr'..ma.-y source . Two commentators requested t:hat spe
ters was received, seven of which came of iron can comply with the proposed clfic concentration and opacity .stand
from the industry, eight from State and standards of performance since the ards be established for emissions from 
local air pollution control agencies, and standards were based on data from con- scrubber controlled direct shell evacua
four from Federal agencies. The Free- Ventfon:alJY charged turnaces. Electric t!on: syst.ems. The argument tor a sep
dom of Information Center, Room 202 a.re· furnaces that use· prereduced. ore arate concentration standard was that 
West· Tower, 401 M Street, S.W .. Wash- pellets were not tnvestlgti.ted by EPA emissions from scrubber controlled direct 
jngton, D.C., has copies of the comment because this process was still being re- shell evacuation systems can be reduced 
letters received and a summary of the searched by the steel Industry during. to only about 50 mg/dscm ·C0.022 gr/ 
issues and Agency responses available for development of the standard and was · dscf) a.nd, thus, even with the proposed 
public inspection.- In addition, copies of several years from extensive use on com-.. proration provisions under · § 60.274Cb>, 
the issue summary and Agency responses mercia.l sized furnaces. Emissions from it 1s not possible to u.se scrubbers and 
may be obtained upon written request - this type of furnace are generated at comply with the proposed concentration 
from the EPA Public ·Information Cen- diiferent,rates and 1n different amounts standard. The commentat.ors also argued 
ter CPM-215), 401 M Street, S.W., Wash- _ over the steel production_ cycle .than that a s~pa.rate opacity · standard was 
ington, D.C. 20460 (speclfY"-Publlc · emissions from conventionally charged necessary for scrubber equipped systems 
Comment Summary: Electric Arc Fur· furnaces. The proposed standards were because the effluent ls more concentrated 
naces In the Steel· Industry>. The com:. structured for the emission cycle of a and, "j;hus, reflects and scatters more vis
ments have been carefully considered, conventionally charged electric arc ible light than the emuent from fabric 
and where determined by the Adminls~ . funiace. The standards, consequently, filter collectors. . 
trator t.o be appropriate, changes have a.re not suitable for application.t.o electric EPA would like" t.o emphasize that use 
been ma.de. to the proposed regulation arc furnaces that use prereduced ore of venturi scrubbers t.o control the effiu
and are incorporated in the regulation pellets. as the primary source of iron. ent from direct shell evacuation systems 
promulgated herein.- · Even with use of best available control 1s not considered to be a "best aystem of 

The bases for the proposed standards technology, em1ssions from these fur- emission reduction considering costs." 
are presented in "Background Informa- · naces may not be controllable t.o the level The promulgated standards of perform
tion for Standards of Performance: of all of the standards promulgated a.nee for electric arc furnaces reflect 
'Electric Arc' Furnaces In the Steel In- herein; however, over the entire cycle the the degree of emission reduction achiev
dustry," <EPA-450/2-74-0l 7a, b>. Coples emissions may be less than those fro~ able for systems discharging emissions 
of this document are available on request a. well-controlled conventional electric through fabric filter _collectors. EPA be
from the Emission Standards a.nd En- arc furnace. Therefore, EPA bellrves that lirves, :.iowever, that the regulation does 
gtneering Division, Environmental Pro-· standards of performance for electric arc not preclude use of control systems that 
tection Agency, Research Trtangle Park, furnaces using prereduced ore pellets . discharge direct shell evacuation system 
N.C. 27711, Attention: Mr.· Don R. require a different structure than do emissions . through venturi scrubbers. 
Goodwin. standards for conventionally charged Available information indicates that 

furnaces. An investigation Into the em1s- emuent from a direct shell evacuation 
SUMMARY OF REGULATION sion reduction achievable and best avail- .system can be controlled to·0.01 gr/dsc1 

The promulgated standards of per~ able control technology for these fur- or less· using a high energy ·venturi scrub
formance for new and modified electric naces will be conducted 1n the future and ber (pressure drop greater than 60 1n. 
~ furnaces in the steel Industry standards of performance will be estab- w.g.). If the scrubber reduces particulate 
llmit particulate matter emissions from 11shed. Consequently, electric arc fur- matter emissions to 0;01 gr/dscf, then the 
the control device, from the shop, and· naces that use continuous feeding of pre- fabric filter collector ls only required to 
from the dust-handling equipment. reduced ore pellets as the primary source reduce the _emissions from the canopy 
Emissions from the control device a.re of iron are not subject to the require- hood t.o about 0.004 gr/dscf in order for 
limited t.o less than 12 mg/dscm <0.0052 tµents of this subpart. the emission rates to be less than 0.0052 
gr/dscf>. and 3 percent opacity. Furnace. i C2> Concentration. standard for emi3~ gr/dscf. Therefore, it ls technically feasi
emlssions escaping capture by the collec- &ions from the control device. Four com- · ble for ·a faclllty to use. a high energy 
tion system and exiting from the shop mentators recommended revising the scrubber and a fabric filter to control the 
are limited to zero percent opacity, but ·concentration standard for the control combined furnace emissions to less than 
emissions greater than this level are · device emuent to 18 mg/dscm <0.008 gr/ · 0.0052 gr/dscf. A concentration standard 
allowed during charging periods and dscf> .from the proposed level of 12 mg/ of 0.022 gr/dscf for scrubbers would not 
tapping periods~ Emissions from·- the dscm C0.0052 gr/dscf>. The argument for require installation of control devices 
dust-handling equipment are limited to the higher standard was that the pro- which have a collection emctency com
less than 10 percent opacity. The regula- posed standard had not been demon- parable t.o that of best control technology 
tion requires monitoring of flow rates strated on either carbon steel shops or· on <well-designed and well-operated fabric 
through each separately ducted emission combination direct shell evacuation- :filter collector>. In addition, electric arc 
capture hood and monitoring of the canopy hood control systems. Emission furnace particulate matter emissions are 
pressure Inside the electric arc furnace measurement data presented in "Back- invlslble to the human eye at efDuent 
for direct shell evacuation systems. Ad-: ground Information for Standards oi concentrations .1e5s than· 0.01 gr/dscf 
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when emitted from average diameter· 
stacks. For the reasons discussed above, 
neither a separate concentration st.arid
ard nor a separate opacity standard will 
be established as suggested by the com
mentators. 

(3) Control device-·opa.city standaTd. 
Four commentators suggested that -the 
proposed control device opacity ·stand
ard either be revised !rom-less than five 
percent opacity to less than ten percent 
opacity based on six-minute average val
ues or the.t a time exemption be provided 
Cor visible emissions during the cleaning 
cycle of shaker-type fabric filter collec
tors. · 
' EPA's experience indicates that a time 
exemption to allow for puffing during 
the cleaning cycle of the fabric filter col
lector is nc>t necessary. For this e.ppli
cation~ a well-designed and well-main
tained fabric filter colleetor should have 
no visible emissions during all phases of 
the opera.ting cycle. The promulgated 
opacity standard, therefore, does not pro
vide a time exemption for puffing. of the 
collector du.ring the cleaning cycle. , 

The suggested revision of the proposed 
opacity standard to ten percent <based on 
six-minute average values> was con
sidered in light of recent chariges in 
Method 9 of Appendix A to this part <39 
FR 39872). The revisions to Meth:id 9 
require that compliance with opacity 
standards be determined by avera.ging 
sets of "24 consecutive obstrvations taken 
at 15-second intervals <six-minute aver
ages). All six-minute average values of. 
the opacity data. used as the basis for 
the proposed opacity standard a.re zero 
percent. EPA believes tha-t the ten per
cent standard suggested by the com
mentators would allow much less effec
tive ope1-a.tion ,and maintenance of the 
control device than is required by t.1'1e 
concentration standard. On the basis of 
ava.ila.ble data., a five percent opacity 
standard <based on -six-minute average 
values> also is unnecessa.ri.ly lenient. . 

The proposed opacity standard of zero 
percent was revised slightly upward to be 
consistent with previously established 
_opacity standards which- a.re less strin
gent than their associated· concentration 
standards without .being unduly la.x. The 
promulgated .. opacity .standard limits 
emissions from the ·control device to less 
than three percent opacity <based on 
averagiDg sets of 24 consecutive observa
tions taken at 15-second intervals). Use 
of six-minute average vaJues to deter
mine compll8.nce with applicable opacity 
standards ma.kes opacity levels of any 
\'alue possible, instead of the previous 
method's limttation of values at discrete 
int.ervals of five percent opacity. · 

· (4) Standards on emissions from the 
shop. Twelve commentators questioned 
the value of t.he shop opacity sta.rulards, 
arguing that the proposed standards 
are unenforceable, toO lenient, or too 
stringent. 

Commentators arguing for less stiin
i:;ent or more stringent standards sug
gested various alternative opacity values 
for the charging or tapping period stand-. 
ards. di1Ierent averaging periods, and a 
different llm1tat2on on emissions from'the 
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shop during t.he meltdown and refining 
period of the EAF operation. Because of 
these · comments, the basis !or these 
.standards was thoroughly reevaluated. 
including a review of all available data 
and follow-up contacts with commenta
tors who had offered suggestions. The 
fQllow-up contacts revealed tba.t. the sug
gested revision5 were opinions only and 
were not based on actual data. The re
~valuation of the da.ta bases of the Pro
posed standards reaffirmed that · the. 
standards represented levels of emission 
control achievable by application of best 
control technology considering costs. 
Hence, EPA concluded that the standards 
are reasonable <neither too stringent nor 
.too lenient) and that revision of. these 
standards is not warranted in the ab
sence of specific information indicating 
such.a need. · 

Four commentators believed .that the 
proposed standards were impractical to 
enforce for the following reasons: 

(1). Intermingling of emissions from· 
non-regulated sources with emissions 
from the electric arc furnaces would 
make ~nforcement of the standards 
impossible. 

<2> Overlap of operations at multi
furnace shops would make it cl.iflicult to 
identify the periods in which the charg, 
ing a::id· ta.;,..ping standards are applicable. 

<3> Additional manpower would be 
required in order to enforce these· 
standards. 
' (4) The standards would require ac
.cess to the shop, providing the source 
with notice of survelllance and the re
sults would riot be representative of rou-
tine emissions. , 

(5) The· standards would be unen
forceable at facilities with a mixture of 
existing and new electric arc -furnaces 
in the same shop; 

EPA considered all of the commen.ts on 
the enforceability of the proposed stand
ards and concluded that some changes 
were appropriate. The proposed regula
tion was reconsidered with the intent of 
developing more· enforcea·ble provisions 
requiring the same level of control. This 
effort resulted in several changes to the 
regulation. which are discussed below. . 

The promulgated regulation retains the 
proposed limitations on the opacity of 
emissions exiting from the shop except 
for the exemption of one m:Inute/hour 
per EAF during the refining and melt
down periods. The purpose of this ex
emption was to provide some allowance 
for puffs due to "cave-ins" or addition of 
iron ore or burnt lime through the slag 

·door. Only one suspected "cave-in" and 
no puffs due to·addltions occurred during 
15 hours of observations at a. well-con
trolled facility; therefore, it was con
cluded that these brief uncontrolled puffs 
do not occur frequently and whether or 
not a "cave-in" has occurred is best eval
uated on a case-by-case basis. This ap
proach was also necessitated by ;recent 
revisions to Method 9 <39 FR 39872) 
which reguire basing complian·ce on six
minute avera.ges of the observations. Use. 
·of six-minute averages of opacity read-· 
ings is not consistent with allowing a 
tim~ exemption. Dete~tion of 
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whether brief puffs of emissions occur
ring during refining and meltdown pe
riods &.""El due to "cave-ins" will be made 
at the time of determination of compli
ance. U such emissions ·are considered to 
be due to a "cave-in" or other uncontroll
able event, the evaluation may be ·re
pea.t.ed without any change in operating 
conditions. 

The purpose of the proposed ·opacity 
standards limiting the opacity of emis
sions from the shop was to require good 
capture f>f the furnace emissions. The 
method for ;routinely enforcing these 
capture requirements· has been revised 
in the regulation promulgated herein in 
that the owner or operator is now re
qui.red to demonstrate compliance with 
the shop opacity standards just prior to 
conducting the performance test on the 
control device. This performance evalua
tion will establish the baseline operating 
flow rates for each of the canopy hoods 
or other fume capture hoods and the 
furnace pressm·es for the electric arc fur
nace using direct shell evacuation sys
tems. Continuous monitoring of the flow 
rate through each separately ducted con
trol system is required for each electric 
arc furnace subject. to this regulation. 
Owners or operators of electric arc fur
naces that use a direct shell evacuation 
system to collect the refining and melt
down period emissions are required to 
continuously monitor the pressure inside 
the furnace free space. The flow rate and 
pressure data. will provide a continuous 
record of the operation· of the control 
systems. Facilities that use a -building 
evacuation system for capture and con
trol of emissions are not subject to the 
.flow rate and pressure monitoring re
quirements if the building roof ls never 
opened. 

The shop opacity standards promul
gated herein are applicable only during 
demonstrations of compliance of the af
fected fe.cility. At all other times the 
operating conditions must be maintained 
at the baseline values o.r better. Use of 
operating conditions that will result in 
poorer capture of emissions constitutes 
unacceptable operation and maintenance 
of the affected facility. These provisions 
of the promulgated regulation will allow 
evaluation of the performance of the col
lection system without interference from 
other emission sources because the non
regulated sources can be shut down for 
the duration of the evaluation. The moni
toring of operations requirements will 
simplify enforcement of the ;regulation 
because neither the enforcing agency 
nor the owner or operator must show 
that· any apparent violation was or was 

. not due to operation of non-regulated 
-sources. 

The promulgated regulation's monitor
ing of operation requirements will add 
negligible additional costs to the total 
cost of complying with the promulgated 
standards of performance. Flow rate 
monitoring de\ices of sufficient accuracy 
to meet the require.."nents of § 60.274Cb) 
can be installed for $600-$4000 .depend
ing on the flow profile of the area being 
monitored and the complexity of the 
monitoring device. Devices that monitor 
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.the pressure inside the free space of an. fabric filter collectors has yet to be dem- native" or "equivalent" test procedure 
electric arc furnace equipped with a di- onstrated, but if properly installed there which must be approved priOr to the de
rect shell evacuation system are installed is no reason to believe that the tran.smis- termination of ·compliance . 

. by most owners or operators in order to someter will not accurately and repre- Depending on the design of the pres
obtain better control of the furnace oper· sentat1vely monitor emissions. The best surized fabric filter collector, the per
ation. Consequently, for most owners or location for a long path transmissometer formance test may require use- of an 
operators, the -pressure monitoring re- on a fabric filter collector will depend on "alternative" method which would pro~ 
quirements will oilly result in the addi· the specific design features of both; duce results adequate . to demonstrate 
tional costs for installation and operation therefore, the best location and monitor- compliance .. An "alternative" method 
of a stnp chart recorder. A suitable strip ing procedure must be established on an does not necessarily require that the 
chart recorder can be installed for less individual basis and is subject to the eflluent be discharged through a stack. 
than $600. Administrator's approvaL A possible alternative procedure for test-

There are no data reduction require- Two commentators argued that the ing is representative sampling of emis-
ments in the flow rate monitoring pro-. proposed reporting requirements would sions from a randomly selected, repre
visions. The pressure monitoring pro- result in excessive paperwork for the sentative number of compartments: of 
visions for the direct shell evacuation owner or operator. These commentators the collector. If the flow rate of effluent 
control systems require recording of the .suggested basing the reporting require- from the compartments or other condi
pressures aa 15-minute integrated avel'.- ment-s on hourly averages of the moni- tions are not amenable to isokinetic 
ages. The pressure inside the electric arc tortng data. EPA believes that one-hour sampling, then subisokinetic sampling 
furnace above the slag and metal fluctu- averaging periods would not produce <that is, sampling at lower velocities 
ates rapidly . .Integration of the data over values that would meaningfully relate to than the gas stream velocity, thus biasing 
15-minute periods is necessary to provide the operation of the fabric ftlter collec- the sample toward collection of a greater 
a.n indication of the operation of the sys-. tor and would not be useful for com- concentration than is actually present> 
tem. Electronic a.nd mechanical integra- parison with Method 9 observations. In should be used. If a suitable "equivalent" 
tors are available at an initial cost of less light of the revision of Method 9 to.base or-"altemative" test procedure ts not de
tha.n $600 to acc.ompllsh this task. Elec- compliance on six-minute averages, all veloped by the owner or operator, then 
tronic circuits to produce .a continuous six-minute periods in which the average · total enclosure of the collector and test
lntegration of the data can be built di- opacity is three percent or greater shall 1ng by Method 5 of Appendix A to this 
reetly into the monitoring device or can be reported as periods of excess emis- part is required. · · · · 
be provided as a separate modular com- sions. EPA does not believe that this re- A new paragraph has been added to 
pcnent of the monitoring system. These quirement will r.esult in an excessive clarify that during emission testing of 
devices can pro\'.ide a continuous inte· burden for properly operated and ma.Jn- pressurized fabric· filter collectors the 
grated average on a strip chart recorder. tained facilities. dilution air vents must be blocked oft, for 

(5) Emission monitoring. Three com- (6) Test methods cina procedures. the period of testing or the amount of 
mentators suggested deletion of the pro- Two commentators questioned the pre- dilution must be determined and a cor
posed opacity monitoring requiremeritS cision and accuracy of Method 5 of Ap- rection · applied in order to accurately 
because long path lengths.and multiple pendix A to this part when applied to gas determine the emission rate of the cone 
compartments in· pressurized fabric filter streams with partJculate matter con- trol device. The need for dilution air cor
collectors make monitoring infeasible. cent;ations less than 12 mg/dscm. EPA rcction was discussed in "Backgroiind 
The proposed opacity monitoring require- has reviewed the sampling a.nd analytical Information for Standards of Perform
ments have not been deleted because error _associated with Method 5 testing ance: Electric Arc FUrnaces in.the Steel 
opacltY monitoring ts feasible on the con- . of low concentration gas streams. It was· Industry" but was not an explicit .re
trol systems of interest <closed or suction concluded that ·if the recommended quirement in the proposed regulation. 
fabric filter collectors>. This subpart also minimum sample volume <160 dscfl is <7> Miscellaneous. Some comment-a
permits use of alternative control sys- used, -then the errors should be within tors on· the proposed standards of per
tems which are not amenable to testing the acceptable range for the method. formance for ferroalloy production ra·cu
and monitoring using existing proceG Accordingly, the recommended minimum ities C39 FR -37470) .questioned the ra
dures, providing_ the owner or operator sample volumes and times of the pro- tionale for the differences between the 
can demonstrate compliance by alterna- posed regulation are being promulgated electric arc furnace reguiation and the 
ti7e methods.' If the owner or operator unchanged. · ferroalloy production facilities regulation 
plans to i.nstall a pressurized fabric filter Three commentators questioned what · with respect to methods of llmJting fugi
collector, he should submit for the Ad- methodology was to-be used in testing of tive emissions. The intent of both regu
ministrator's approval the emission test- open or pressurized fabric filter collec- lations is to require effective capture and 
ing procedures and the method of mon- tors. These commentators advocated-that control of emissions from the source. The 
itortng the emissions of the collector: The EPA develop a reference test ·method for standards of performance for electric arc 
opacity of emissions from pressurized testing of pressurized fabric filter collec- furnaces regulate collection emciency by 
fabric filter collectors can be monitored tors. From EPA's experience, develop- placing limitations on the opacity of 
using pre5ent instrumentation at a rea~ ment of a single test procedure for repre- err.Jssions from the shop. The perfonn
sonable cost. Possible alternative methods sentative sampling of all pressurized ance of the control system is evaluati!d 
for monitoring of emissions from pres• fabric filter collectors is not feasible be- at the Shop roof and/or other areas of 
surlzed fabric filter collectors include: cause of significant.variations in the de- emission to the atmosphere because it is 
< 1) monitoring of several compartments sign of these control devices. Test proce- not possible to evaluate the performance 
by a conventional path length traruimis- dures for demonstrating compliance with of the collection system inside the shop. 
someter a.nd rotation of the transmis- the standard, howev!'!r, can be developed In electric arc furnace shops, collection 
someter to other groups of collectoi'"com- on a case-by-case basis. The promulgate~ systems for capture of charging and tap-' 
partments on a scheduled basis or C2> regulation does require that the owner ping period emissions must be located at. 
monitoring with several conventional or operator design and construct the least 30 or 40 feet above the furnace to 
path length transmissometers. In addi· · control device so that representative allow free movement of the crane which 
tion to monitoring schemes based on con- measurement of the particulate matter charges raw materials to the furnace. 
ventio~al path length transmissometers. emissions is feasible. Fumes from charging, tapping; and other . 
a. long path transmissometer could be Provisions in 40 CFR 60.S<b> allow the activities rise and accumulate in the 
used to monitor emissions from a pres- - owner or operator upon approval by the up:Per areas of the building, thus obscur
surized fabric filter collector. Transmis- Administrator to show compliance with ing visibility. Because of the poor visibil
someters capable of monitoring distances the standard of performance by use of tty within the shop, the performance of 
up to 150 meters are commercialJy avail- an ~·equivalent" test method or "altema- the emission collection systeJll can only 
able and have been demonstrated to ac- tive" test method. For pressurized fabric be eval~ated at the point .where emis
cur;ltely monitor opacity .. Use of long filter collectors, the owner or operator ts sions a.re discharged to the atmosphere. 
path transmissometers on pressurized responsible for development of an "alter- Ferroalloy electric submerged arc fitr-
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aace opera.tions do not require tbiS large move particulate ma.tter generated by 
free space between the fUrnace and the an EAF<s> from.the ~uent gas stream. 

· collection deVice <hood>.. Visibility <d> "Capture syst.em" means the 

Ciii> Opacity standards under para
graph Ca> (3) of this section shall apply 
only du.ting periods when ftow rates and 
pressures are being established tmder 
§ 60.274 (C) a.nd (f). 

around the electric submerged arc fur- equipment (including ducts, hoods, fans, 
nace is good. Consequently, the perform- dampers, etc.> used to capture or trans
ance of the collection device on a. ferro- port particulate matter generated by an 
alloy furnace may be evalua.ted a.t the EAF to the air pollution control device. 
collection area. rather than at the point Ce> "Charge" means the addition of 
·or discharge to the atmosphere.· · iron and steel scrap or other materials 

<iv> Where the capture system is op
erated such t.ha.t the roof of the shop is 
closed during the charge and the tap, 
a.nd emissions to the atmosphere a.re pre
vented until the roof 1s opened after 
completion of the charge or tap, the shop 
opacity standards under para.graph Ca) 
<3> of this section shall apply ·when the 
roof is opened and shall continue to ap
ply for the lengt.h of time defined by the 
charging and/or tapping periods. 

Effective date. In accordance with sec- into the top of an electric arc furnace.· 
·. tion 111 of the Act, these regulations pre- Cf> "Charging period" means the time 

scribing standards of performance for period commencing at the moment an 
electric arc furnaces in the steel indus- EAF starts to open and ending either 
try are effective on September 23, 1975. '·three minutes after the EAF roof is 
a.ild apply to electric a.re furnaces and returned to its closed position or six 
their . associated dust-handling equip- minutes after commencement of open
ment, the construction or modification ing of the roof, whichever is longer. <b> On and after the date on which the 

performance test required to be. con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be clischa.rged 
into the atmosphere from dust-handling 
equipment any gases which exhibit 10 
percent opacity or greater. 

of which was commenced after Octo- Cg) ''.Tap" means the pouring of 
ber 31, 1974. molten steel from an EAF. . -

Ch)' "Tapping period" means the time 
··Dated: September 15, 1975. period commencing at. the moment an 

JoHN QUARLES, EAF begins to tilt to pour and ending 
Acting Administra.tor.. either-three minutes after an EAF re-• 

turns to an upright position or six 
Part 60 of Chapter I, Title 40 of -the minutes after commencing to tilt,' which-

: Code of Pederal Regula.tions is amended ever is longer. § 60.273 . Emission monitori~g. 
• 8.'3 follows: m "Meltdown and refining" means · . <a> A continuous monitoring system 

·· 1. The ta.ble of sections is amended by that phase of the steel production cycle for the measurement of the opacity of 
adding subpart AA as follows: when charge material is melted and un- emissions discharged into the atmosphere .. • • • • 
Subpart AA-Standards of Perfonnance for Steel 

. : . Plants: Electric Arc Furnaces 

60.270 Appllcablllty and designation of af

. "60.271 

. 60.272 
60.273 
60.274. 
oo..275 

• 

fected fa.c111ty. 
Definitions. 
Sta.ndard fer particulate matter . 
Emission monitonng. 
Mo:Oitorlng of operations. 
Test methods and procedures. 

• • • • 
. 2. Part 60 is amended by adding sub

. part AA as follows: 

• • • .. • 
. ·Subpart AA-Standards of Performance 

• . . for Steel Plants: Electric Arc Furnaces 

§ 60.270 Applicability and designation 
of affected facility. 

The provisions of this subpart are ap- · 
· pllcable to the following affected facili
ties 1n steel plants: electric arc furnaces 
and dust-bandl.1ng equipment. 

§ 60.271 Definitions. 
·' As used 1n this subpart, all terms not 
defined herein shall have the meaning 
given them 1n the Act and 1n subpart .A 
of this part. 

<a> "Electrlc arc furnace" CEAF> 
mea.ns any furnace that produces molten 
steel and heats· the charge materials 
with electric arcs from carbon electrodes. 
Furnaces from which the molten steel is 
cast into the shape of finished products, 
such as in a foundry, are not affected fa
cilities included within the scope of this 
definition. Furnaces which, as the pri
mary source of iron. continuously feed 
prereduced ore pellets are not affected· 
facilities within the scope of this 
definition. 

(b) ''Dust-handling equipment" means 
any equipment used to handle particu:. · 
late matter collected by the control de
vice and located at or near the control 
device for an EAF subject tQ. this sub-
part. · 

<c> "''Control device•• means the a.1r 
pollution control equipment. used .t.o re-

desirable elements are removed from the from the control devtce<s> shall be in
metal. stalled. ca.libra.ted, ma.l.ntained, and op-

(j) ·"Meltdown and refining period" erated by the owner or operator subject 
means the time period commencing at to the provisions of this subPart. 
the termination of the initial charging <b> For the purpose of reports under 
period and ending at the initiation of the § 60.7 Cc>, periods of excess emissions that 
tapping period, excluding any intermedi• shall be reported are defined as all sfx
ate charging periods. minute periods during which the a.ver-

<k> "Shop opacity" means the arith- age opacity is three percent or greater. 
metic average of 24 or more opa.c:ity ob- § 60 274 l\" 
servations of emissions from the shop · .. onitoring of operations. · 
taken in accordance with Method 9 of <a.> The owner or operator subject to 
Appendix A of this part for the appllca- the provisions of this subpart shall main
ble time. periods. taJn records dally of the following infor-

(l) "Heat time" means the pericid mation: · 
commencing when scrap is charged to ari <U Time· and duration of each 
empty EAP and terminating when the charge; 
EAF tap is completed. C2> Time and duration, of each tap;· 

<m> "Shop" means the building which (3) All :flow rate data obtained under 
houses one or more EAF's. · paragraph Cb>. of this section, or equiva-

<n> "Direct shell evacuation system" lent obtained. under paragraph Cd> of 
means any system that maintains a neg- this section; and 
ative pressure within the EAF above the · C4> All pressure ·data obtained under 
slag or met.al and ducts these emlSsions ·para.graph Ce) of this section. 
to the control device. Cb> Except as provided tm,der para-

graph Cd) of this section. the owner or 
§ 60.272 Standard for particulate mat- opera.tor subject to the provisions of this 

ter. · .subpart shall install. calibrate,· and 
<a> On and after the date on v:hJch 

the performance test required to be con
ducted by § 60.8 is completed, no owner· 
or operator subject to the provisions. of 
this subpart shall cause to be discharged 
into the atmosphere from a.n electric arc 
furnace any gases which: 

<1> Exit from a control device a.nd 
contain pa.rtlculate matter in excess of 
12 mg/dscm <0.0052 gr/dsc:f). 

<2> Exit from a control device and ex
hibit three percent opacity or greater. 

C3> Exit from a shop and, due solely 
to operations of any EAF<s>, exhibit 
grea.ter than zero percent ·shop opacity 
except: · 

(i) Shop opacity greater than zero per
cent, but less than 20 percent, may occur 
during charging periods. 

CU> ShOP opa.city greater than zero 
percent, but less than 40 percent, ma.y 
occur during tapping periods. 

maintain a monitoring device that con
tinously records the volumetric fiow rate 

.through each separately ducted hood. 
The monitorir.g device<s> ma.y.-be in
stalled 1n any appropriate loca.tlon 1n 
the exhaust duct such that reproducible 
fiow-ra.te monitoring will result. The flow 
rate monitoring device<s> shall have an 
accuracy of ± 10 percent over its normal 
opera.ting range and shall be ca.llbrated 
according to the manufacturer's instruc
tions. The Administrator may require 
the owner or operator to demonstr?. t~ 
the accuracy of the monitoring deVice<s) 
relative to Methods 1 and 2 of Appendix 
A of this pa.rt. 

<c> When the owner or operator of 
a.n EAF is required to demonstrate com
pliance with the standard under § 60.272 
Ca> C3> and at any other time the Ad
ministrator may require <under section 
114 of the Act, as a.mended>. the volu-
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metric flow rate through each separately istrator's satisfaction that the EAF op
ducted hood shall be determined during era~ing conditions upon which the pres
all periods in which the hood is operated sures were previously established are no 
for the purpose of capturing emissions longer applicable. The pressure deter• 
from the EAF uSing the monitorl.D.g de- mined during the.most recent demon
vice under paragraph Cb> of this section. str::i.tion of compliance shall be main
The owner or operator may petition the tained at all times the EAF 1s operating 
Administrator for reestablishment of in a meltdown and refining period. Op
these flow rates whenever the owner or eration at .higher pressures may be C:On
operator can demonstrate to the Admin- . sidered by the Administrator to· be un
istrator's satisfaction that the EAF. oper- .·.acceptable operation and maintenance · 
ating conditions upon which the flow of the affected facillty .. 
rates were previously established are no Cg> Where the capture system is de
longer applicable. The flow rates deter- signed and operated such that all emis
mined during the most recent demon- sions are captured and ducted to a con
stration· of compliance shall ·be main-· trol device, the owner or operator shall 
t.ained <or may be exceeded> at the ap- not be subject to the reO.uirements of this 
propriate level for each applicable period. section. 
Operation a.t lower flow rates ma.y be 
considered by the Administrator to be § 60.275 Test methods and procedur~ 
unacceptable operation and maintenance Ca> Reference methods in Appendix A 
of the affected fa.cillty. of this part, except as provided under 

<d> The owner or opera.tor may peti- · §'60.S<b>, shall be used to determine 
tion the Administrator to approve any compliance with the standards pre
alternative method that will provide a scribed under § 60.272 as follows: 
continuous .record of operation of each Cl> Method 5 for concentration of pa.r-
emission capture system. ticulate matter and associated moisture 

<e> Where emissions during any phase content; ·· 
of the heat time are controlled by use (2) Method 1 for sample and velocity 
of a. direct ·shell evacuation system, the traverses~ 
owner or opera.tor shall install, calibrate, · <3> Method 2 for veloCity and volu
and maintain a monitoring device that · metric flow rate; and 
continuously records the pressure in the· C4> Method 3 for gas analysis. 
free space inside the EAF. The pressure Cb> For Method 5, the sampling time 
shall be recorded as 15-minute inte- for each run shall be at least four hours. 
grated averages. The monitoring device. When a single EAF is sampled, the sam
may be installed in any appropriate lo- piing time for each run shall also in:. 
cation in the EAF such that reproduc- elude an integral number of heats. 
Ible ~esults will be obtained. The pres- Shorter sampling times, when necessi
sure monitoring device shall have an ac- tated by process variables or other !ac
curacy of ±5 mm of water gauge over tors, may be approved by the Admin
its normal operating range and shall be istrator. The minimum sample volume 
calibrated according to the manufac- shall be 4.5 dscm <160 dscf>. 
turer's instructions. Cc> For the purpose of this subpart, 
· <f> When the owner or operator of an the owner or operator shall conduct the 
EAF is required to demonstrate compll- demonstration of compliance with 60.
ance with the standard under § 60.272 272Ca> C3> and furnish the Adminis.;, 
Ca> <3> and at any other time the Ad- trator a written report of the results of 
rninistrator may require <under :section ·the test. · 

be determined 
equation: 

using the foll~wing 

"-where: 

N 

:Ecc.o.>. 
C n=l 

• -N=----
:ECQ.). 
n=l 

C.=concentration of parttculate matter 
1n mg/dscm (gr/dscl) as detenn.lned 
bymetbod5. · • · 

N =total number of control devices 
tested. 

Q.=volumetrlc flow rate ol the eflluent 
gns stream In dscm/hr (dsc(lhr) a.a 
detemtlned by method 2. 

(C.Q.). or (Q.).=vnlue ol the af pllcable parrunet<fr ror 
each conlro device tested. 

{f) Any control· deviCe subject tO the 
provisions of this subpart shall be de
signed and constructed to allow meas
urement of emissions using applicable 
test methods and procedures. · 

Cg) Where emissions from any EAFCs) 
are combined with emissions from facili
ties not subject to the provisions of this 
subpart but controlled by a common cap

. ture system and control device, the owner 
or operator may use any of the follow
ing procedures ·during a performance 
test: . 

<1> Base compliance on control of the 
combined emissions. . 

<2> Utillze a method acceptable to 
the Administrator which compensates 
for the emissions from the facilities not 
subject to the provisions of this. subpart. 

<3> Any combination of the criteria 
of paragraphs Cg> (1) and Cg) <2> of this 
section. 

Ch> Where emissions from any EAF<s> 
are combined with emissions from faciii
ties not subject to the provisions of 
this subpart, the owner or operator may 
use. any of the following procedures for 
demonstrating compliance with § 60.272 · 
<a> C3> : 

<1 > Base compliance on control of the 
combined emissions. . 
· <2> Shut down operation or· facilities 
not subject to the provisions of this 
su.bpart. 

(3) Any combination of the criteria 
of paragraphs <h> (1) and Ch) <2>" of ih.Ls 
section.· 

114 of the Act, as a.mended>, the pressure. Cd> During any performance test re
in the free space inside-the furnace shall· quired under§ 60.8 of this )'lart, no gase
be determined during the meltdown and ous diluents may be added to the 
refining periodCs> using the monitoring efHuent gas stream after "the fabric in 
device under paragraph Ce> of this sec- any pressurized fabric filter collector, 
tion. The owner or operator may peti~ unless the amount .of dilution is sepa.-
tion the Administrator for reestablish- rately determined and considered in the • • • • • 

t f th 
15 

min determination of emissions; (Secs. 111 and 114 of the Olean A1r Act, 118 
men ° e • ute integrated aver- <e> When more than one control de- amended· b .. ( ) of . · y sec ... a Pub. L. 91-804, 8' 
age pressure whenever the owner or vice serves the EAF<s> being tested. the Stat.· 1678 (42 u.s.o. 1ss1o-a, 1B57o-9) > 
operator can demonstrate to the Admin- concentration of particulate matter shall [FR Doc.75-25138 Plled 9-22-75;8:46 am) 
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Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-A: PROGRAMS 

[FRL 438--3) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority To State of Cali· 
fornia on Behalf of Kern County and 
Trinity County Air Pollution Control Dis· 
tricts 

Pursuant to the delegation of authority 
for the standards of performance for 
new stationary sources <NSPS> to the 
State of California on behalf of the Kern 
County Air Pollution Control District 
and the Trinity County Air Pollution 
Control District, dated August 18, 1975, 
EPA is today amending 40 CFR 60.4, 
Address, to reflect this delegation. A No
tice announcing this delegation is pub
lished today at 40 FR????. The amended 
§ 60.4 is set forth below. It adds the ad
dresses of the Kern County and Trinity 
County Air Pollution Control Districts, to 
which must be adressed all reports, re
quests, applications, submittals, . and 
communications pursuant to this part 
by sources subject to the NSPS located 
within these Air Pollution Control Dis
tricts. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective Imme
diately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
August 18, 1975, and it serves no pur
pose to delay the technical change of this . 
addition of the Air Pollution Control Dis
trict addresses to the Code of Federal 
Regulations. 

This rulemaking is effective Immedi
ately, and is issued under the authority 
of Section 111 of the Clean Air Act, as 
amended. 42 U.S.C. 1857c-6. 

Dated: September 25, 1975. 

STANLEY W. LEGRO, 
Assistant Administrator fbr 

Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph Cb) is amended 
by revising paragraph F, to read a.a 
follows: 
§ 60.4 Addre.ss. 

• 
<b> ••• 
(A)-(E) • • • 
F-ca.llforn1a-

• • 

Bay Area Air Pollution Control District, 
939 Eilts St., San Francisco, CA 94109. 

Del Norte County A1r Pollution Control 
District, Courthouse, Crescent Clty, CA 955111. 

Humboldt County Air Pollution Control 
District, 5600 8. Broadway, Eureka, CA 95501. 

Kern County Air Pollution Control Dis
trict, 1700 Flower St. (P.O. Box 997), Bakers
field, CA 93:!02. 

Monterey Bay Unlfled Air Pollution Con
trol District, 420 Church St. (P.O. Box 487). 
Salinas, CA 93901. 

RULES AND REGULATIONS 

Trinity County Air Pollution CotW!'ol DIB
trlct, Box AJ, Weavervllle, CA 96093. 

• • • • 
:FR Doo.'75-26271 Filed ~0-76;8:46 am) 

FEDERAL REGISTER, VOL. 40, NO. 19i-WEDNESDAY, OCTOBER 1, 1975 

IV-80 



18 

46250 ·RULES. AND REGULATIONS. 

(PRL 423-71 · systems· is 'rea.sOnable; When· the· four control equipment and would result ln 
PART 60-STANDARDS OF PERFORM· standards. that l'.equire ·monitoring-sys- lower costs ·to the source and allow more 

ANCE FOR NEW STATIONARY SOURCES tems.were promulgated, EPA had Unuted . effective use of EPA resources by ellmt
knowledge about the operation. of such nating the. neeci for handling and stor-

Emission Monitoring Requirements and sYstems because only a few systems had. ing · 1arge amounts of data. There.fore, 
Revisions to Performance.· Testing been. installed;. thus, the requirements ·_the regulat.ion. promulgated herein re-

· Methods were specified in general terms. EPA quires owners or operators to report only 
On September 11, 1974 C39 FR 32852>, initiated a program to develop perform- excess emissions and. t.o maintain a 

the Environmental Protection - Agency . ance specifications -and obtain informa- permanent record of all emission data 
'EPA> proposed revisions t.o 40 CFR P:irt tion on the operation of continuous for a period of _two years. · 
60, Standards of Performance for New monitoring_ systems." The program was In addition, the proposed speciflcaUon 
Stationary Sources, to establish s~iflc designed to assess the systems' accuracy, of minimum .data. reduction procedures 
requirements pertaining to continuous .reliability,· costs, and problems related has been changed.,Rather than requiring 
emission monitoring system performance to :nstallation, operation, maintenance, integrated averages as proposed, the reg
specifications, operating procedures, data. and data handling. The proposed regu- ulations promulgated herein -also spec
'reduction, and report-ing requtrements23 lations C39 FR 32852) were based on the ify a method by which a ~imum num
These ·requirements would apply to new results of this program. ber of data. points· may be used to- com
and modified facilities covered under The purpose of regulations promul- pute average emission rates. For cxam
Part 60, but would not apply to existing eta.ted hereL91 is to establish mJnL7ntun ple. average opacity em_issions over a six
facilities. performance specifications for ccintinu- minute period. may be calculated from a 

Simultaneously C39 FR 32871>, the ous monitoring sYstems, minimum data. minimum o·f 24 data- points equally 
Agency proposed revisions to 40 CFR reduction requiremep.ts, operating pro- spaced over each six-minute period. Any 
Part 51, Requirements for the Prepara- cedures, and reportirig requirements for number of equally spaced data. points in 
til)n, Adoption, and Submittal of Imple- those affected facilities required to in- excess of 24 or continuously .. integrated 
menta.tion Plans, which would require stall continuous - monitoring ·systems. ·data may also be used to compute six
States to revise their State Implementa.- . The· specifications and procedures are minute averages. This specification of 
tion Plans CSIP's) to· include legal en-· designed to assure that the data obtained nummum computation requirements 
forceable procedures requiring ~ertain from continuous monitoring system'> will combined with the requirement to report 
specified stationary sources to monitor be accurate and reliable and provide the only ·excess emissions provides source 
emissions on a continuous basis. These necessary information for determining owners and operators with maximum 
requirements would apply to existing fa- whether an owner or operat.or is follow- fiexibility to select from a wide choice of 
cilities, which are not covered under Part ing proper operation and maintenance optional data reduction procedures. 
60. procedures. Sources which monitor only opacity and 

Interested Parties participated in the SIGNIFICANT COMMENTS AND CHANGES which infrequently experience excr.ss 
rulemaking by sending comments to EPA. emissions may choose to utilize strip 
A total of 105 comment l~tters were re- MADE To· PROPOSED REGULATIONS chart recorders, with or without contin-
ceived on the proposed revisions to Part Many of the comment letters received uous six-minute integrators; whereas 
60 from monitoring equipment manufac- by EPA contained multiple comments. sources monitoring tv.ro or more pollut
turers, data processing equipment manu- The most significant comments .and the ants plus other parameters necessary to 
facturers. industrial users of monitoring differences between the proposed and convert to unit.s of the emission stand
equipment, air pollution control agencies final regulations are discussed below. ard may choose to utilize. existing com
including State, local, and EPA regional Cl) Subpart A....,.General Provisions. puters or electronic data processes in
omces. other Federal agencies, and con- The greatest number of comments re- corporated with the monitoring system. 
sultan ts. Copies of the comment letters ceived pertained to the methodology and All data must be retained for two years, 
received and a summary of the issues and expense of obtaining and reporting con- but only excess emissions need be re~ 
EPA's responses are available for insoec- tinuous monitoring system cm1,;s1on duced to units of the standard. However, 
tion and copying at the U.S. Emiron- data. Both air pollution control agencies in order to report excess emissions, ade
mental Protection Agency, Public Infor- and affected users of monitoring equip- quate procedures must be utilized to in
mation ~ference Unit, Room 2922 <EPA ment presented the view that the pro- mre that excess emissions arc identified. 
Library>, 401 M Street, S.W., Washing- posed regulations requiring that all H~re azain, certain sources with minimal 
ton, D.C. In addition, copi~s of the issue emission data be reported were exces- excess emissions can determine excess 
summary and EPA responses nmy be ob- sive, and that reports of only excess eirJssions by review of strip charts, while 
tained upon written request from the emissions and retention of all the data for sources with varying emission and cx
EPA Public Information Center <PM- two years on the affected facility's cess air rates will most likely need to 
215 l. 401 M Street,- S.W., Washington: Premises is sufficient. Twenty-five com- reduce all data to units of the standard to 
D.C. 20460 (specify Public Comment mentators suggested that the effective- identify any excess emissions. The regu
Summary: Emission Monitoring Require- ness of the operation and maintenance of Jations promulgated herein allow the use 
ments>. The comments have been care- an affected facility and its air pollution of extractive. gaseous monitoring systems 
fully considered, additional information control system could be determined by on a time sharing basis by installing sam
bas been col!ected and assessed, and reporting only excess emissions. Fifteen piing probes at several locations. provided 
where determined by the Administrator others recommended deleting the report- the minimum nu.-nber of data points 
to be appropriate, changes have been ing requirements entirely. <four per. hour> are obtained. 
made to the Proposed regulations. These EPA has reviewed these comments and Several commentators stated that t.he 
changes are incorporated in the regula- ·has contacted vendors of monitoring and averaging periods for reduction of morn:.. 
tions promulgated herein. data acquisition equipment·· for addi- taring data. especially opacity, were too 

BACKGJ!OtrnD tional information to more fully assess short and would result in an excessive 
the impact of the proposed reporting amount of data that must be reduced and 

At the time the regulations were pro- requirements. Consideration was also recorded. EPA evaluated these comments 
posed <September 11, 1974); EPA had given to the resources that would be re- and concluded that to be useful to source 
promulgated 12 standards of perform- quired of EPA to enforce the proposed owners and operators as well as enforce
ance for new stationary sources under requirement. the costs that wouid be ment agencies. the averaging time for the 
section .111 of the Clean. Air- Act, as incurred by an affected source, and the continuous monitoring data should be 
amended, four of which required the af- effectiveness of the proposed require- reasonably consistent with the averag
fected facilities to install and operate ment in comparison with a requirement ing time for the reference methods used 
systems which continuously monitor the to report only excess emissions. EPA during performance tests. The data re
levels of pollutant emissions, where the concluded that reporting· only excess duction requirements ·for- opacity have 
technical feasibility exists using cur- emissions would assure proper operation been substantially reduced because the 
rently available continuous !TIOnitoring and maintenance of the air pollution averaging period was changed from one 
technology, and where the cost of the 
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minute, which was proposeci,tO six min- Several commentators noted that the ulations will not impose additional re-
utes to be consistent with revisions made proposed reporting requirements are un- quirements upon most manufacturers. 
to Method 9 C39 FR 39872). necessary for ·affected facilities .not re- <2> ·Subpart·· ·D-Fossil-Fuel Fired 

Numerous comments were received on quired to install continuous monitoring Steam ~nerators. Eighteen comment.a.
proposed § 60.13 which resulted in several systems. Consequently, the regulations tors had questions or remarks concem
changes. The proposed section has been· promulgated herein do not contain ·the ing the proposed revisions dealing with 
reorganized and .revised ill several re- requirements> · ·· ~ fuel analysis. The evaluation of these 
spects to accommodate: the·· conunents Numerous comments were received comments and discussions with coal sup
and provide clarity, to more· specifically which indicated that some monitoring pliers and electric utility companies led 
delineate t.he equipment subject to Per- systems may not be compatible with the the Agency to conclude that the pro
formance Specifications in Appendix B, proposed test procedures and require- posed provisions for fuel analysis are not 
and to more specifically define require- ments. The comments were evaluated adequate or consistent with the current 
ments for equipment purchased prior to and, where appropriate, the proposed fuel situation. An attempt was made to 
September ·n, 1974. The ·provisions in test procedures and requirements were revise the proposed provisions; however, 
'§ 60.13 are not intended to prevent the changed. The· procedures and require- it· became apparent that an in-depth 
use of any equipment that can be demon- ments promulgated herein are.applicable study would be necessa.ry before rnean
strated to be reliable and accurate; to the majority of acceptable systems; . ingful provisions could be developed. The 
therefore, the performance of monitor- however, EPA recognizes that there may Agency has decided to promulgate all of 
ing systems is specified in general terms be some acceptable· systems available · the regulations except those dealing with 
with minimal references to specific equip- now or in the future which could not fuel analysis. The fuel analysis provi- · 
ment types. The provisions in.§ 60;13Ci> ipeet the requirements. Because of this, sions of Subpart D have been reserved 
are included to allow owners or operators the regulations promulgated herein in- in the regulations promulgated herein. 
and equipment vendors to apply to the elude a provision which allows the Ad- The Agency has initiated a study to ob
Administrator for approval to ·use .alter- ministrator to approve alternative testing tain the necessary information on the 
native equipment or procedures when . procedures .. Eleven commentators noted variability of sulfur content in fuels, and 
equipment capable of producing.accurate that adjustment of the monitoring in- the capability of fossil fuel fired steam 
results may not be comniercially avail- stru.TDents may not be necessary as a re- generators to use fuel analysis and 
able <e.g. condensed water vapor inter- suit of daily zero and span checks. Ac- blending to prevent excess sulfur dioxide 
feres with measurement of opacity>, cordingly, the regulations promulgated emissions. The results of this study will 
when.unusual circumstances may justify herein require adjustments only. when be used to determine whether fuel anal
less costly procecures, or whe~1 the owner applicable 24-hour drift limits are ex- ysis should be allowed as a means of 
or operator or equipment vendor may ceeded. Four comrnentators·stated that measuring excess emissions,. and if al
sirnply prefer to use other equipment or it is not necessary to introduce calibra- lowed, what procedure should be re
procedures that are consistent with his tion gases near the probe tips. EPA has quired. It should be pointed out that 
cu1nnt practices. demonstrated in field evaluations that this action does not affect facilities which 

·Several paragraphs . in § 80.13 have this requirement is necessary in order to use flue gas desulfurization as a means 
been changed on the basis of the com- assure accurate results; therefore, the of complying with the sulfur dioxide 
ments received. In response to comments requirement has been retained. The re- standard; these facilities a.re still" re
that the monitor operating frequency re- quirement enables detection of any dilu- quired to install continuous emission 
quirements did not consider periods when tion or absorption of pollutant gas by the monitoring systems for sulfur dioxide. 
the monitor is inoperative or undergo- plumbing and conditioning systems prior Facilities which use low sulfur fuel as a 
ing maintenance, calibration, and adjust- to the pollutant gas entering the gas means of complying with the stilfur di-· 
ment, the operating frequency require- analyzer. oxide standard may use a continuous: 
ments have been changed. Also the fre- Provisions have been added to these sulfur dioxide monitor or fuel analysis.· 
quency of cycling requirement for opacity regulations to require that the gas mix- For facilities that elect to use fuel a.nal
monitors has been changed to be con-· tures used for the daily calibration check ysis procedures, fuels are not required 
sistent with the response time require- of extractive continuous monitoring sys- to be sampled or analyzed for prepara
meut in Performance Specification 1, terns be traceable to National Bureau of tion of reports of excess emissions lllltil · 
which reflects the capability of commer- . Standards <NBS> reference gases. Cali- the Agency finalizes the procedures and 
cially available equipment. bration gases used to conduct system requirements. 

A second area that received comment evaluations under Appendix B must Three commentators recommended 
concerns maintenance performed· upon either be analyzed prior to use or shown that carbon dioxide continuous monitor
-continuous monitoring·· systems. · Six to be traceable to NBS ma·terials. This ing systems be allowed as an alternative 
commentators noted that. the proposed traceability requirement will assure the for oxygen monitoring for measurement 
regulation requiring extensive retesting· accuracy of the calibration gas mixtures of the amount of diluents in flue .gases 
of continuous monitoring systems for all and the comparability of data from sys- from· steam generators. The Agency 
minor failures would discourage. proper terns at all locations. These traceability agrees with this recommendation and has 
maintenance of· the ·systems. Two other requirements will not be applied when- included a provision which allows the use 
commentators noted the difficulty of de- ever the NBS materials are not available. of carbon dioxide monitors. This pro
termining a general list of critical com- A list of available NBS Standard Refer- vision allows the use of pollutant moni
ponents, the replacement of which would ence·Materials may be obtained from the · tors that produce data on a wet basis 
automatically require a retest of the sys- Office of Standard Reference Materials, without requiring additional equipment 
te.m. Nevertheless, it is EPA's opinion Room B311, ChemistrY Building, Na:. or proced}ll'es for correction of data to a 

·that some control must be exercised to tional Bureau of Standards, Washinliton. dry basis_ Where co. or o. data are not 
.iqsure that a suitable monitoring system D.C. 20234. collected on a consistent basis <wet or 
is.not rendered unsuitable by substantial Recertification of the continued ac- dry> With the pollutant data, or where 
alteration or a lack of needed mainte- euracy of the calibration gas mixtures is oxygen is measured ,on a wet basis, al
nance. Accordingiy, the regulations pro- also necessary and should be performed temative procedures to provide correc
muigated herein require that owners or at intervals recommended by the cali- . tions for stack moisture and .excess air 
operators submit with the quarterly re- br'a.tion gas mixture manufacturer. The must be approved by the Administrator, 
port information on any repairs or modi- NBS materials .and calibration gas mix- Similarly, use of a carbon dioxide con
fications made to the system during the tures traceable to these materials should tinuous monitoring system dow-.istream 
reporting period. Based upon this inf or- not be used after expiration of their of· a flue gas desulfurization sY'stem is not 
rruition, the Administrator may .review stated shelf-life. Manufacturers. of call~ permitted Without the Administrator's· 
the status of the monitoring system with · prior approval due to the. potential for 
the owner or operator and, if detennined- bration gas mixtures generally. use NBS abso:rption of·· co, within the control° 
to be necessary, .require retesting Of, the materials. for traceability. purposes, device. It-should be noted that when any 
continuoiis monitoring system Cs>. ·therefore, these amendments to fihe.r~g- -tuel is fired directly ·in the -stack gases 
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for reheating, the· F .. and_::~·-!> .factors cooling to ambient temperature and pres- is not;constan~from one source to. the 
promulgated hereiri- mli.st be prorated sure,. as-would occur u·pon release to the next.- Since the temperature varies, ·in· 
based upon the total heat. input of. the atmosphere. As such, an emission factor stack filtration does not necessarily pro-· 
fuels fired within the facility-·regardless obtained through use "of such a method .vide·a..consistent definition of particulate 
of the locations of ·fuel firing. Therefore, would, for example, riot necessarily be of· ·matter and does not allow for compari
:my facility using a Aue gas. desulfuriza- rise in an ~bient dispersion model_ This son. of various -systems of ·control. On 
tion system may be limited to dry basis seeming inconsistency results from the these bases, -Method 5 with a sampling 
monitoring iristrumentation due to the fact'that standards of performance are filter temperature controlled-at approxi
restrictions on use of a CO,.diluent mom-· intended to result in installation of·sys- mately 120• C was promulgated as the 
tor unless water vapor is also measured terns. of emission reduction which are ·applicable test method for new fossil-fuel 
subject to the Administrator's approval. consistent with best demonstrated tech- ·fired steam. generators. ·. ':. 

Two commentators requested that an nology, considering cost. The Adminis- .. Subsequent·to the promulgation of·the 
additional factor CF •) be developed for trator, in establishing such standards, is standards of performance !or steam 
use with oxygen ~ontinuous monitor!Jlg required to identify .best demonstrated generators, -data became available indi
systems that measure flue gas diluents on_· technology and. to· develop. standards eating thalj certain combustion products 
a wet basis. A .. factor of this type was which reflect such technology. In order which do not exist as particulate matter 
evaluated by EPA,· but is not being pro- for . these standards . to be meaningful, at the ·elevated temperatures existing in. 
mulgated with the regulations herein. and for the required control" technoiogy steam generator stacks may be <Xll!ected 
The error in the accuracy of ·the factor · to be predictable, the compliance meth- by Method 5 at lower temperatures (be
may exceed ±5 percent without addi- ods must measure emissions which are low l 60° C). Such material, existing in 
tional measurements· to correct for va- indicative of the performance of such gaseous form at . stack temperature", 
nations in flue .gas moisture content due systeins.. would ·not be controllable by emission re
to fluctuations in ambient htiliiidity or c. The method should include sufficient duction systems involving electrostatic 
fuel moisture content. However, EPA will detail as needed· to produce consistent precipitators <ESP>. Consequently, 
approve installation of wet basis oxygen and reliable test results. measurement of such condensible matter 
systems on a case-by-case· basis if the ·' EPA relies. primarily upon Method 5 would not be indicative ·of . the control 
owner or operator will proposed use of for gathering a consistent data. base for· system performance. Studies conducted 
additional measurements and pr_ocedures particulate mattet' standards. Method 5 in the past two years have confirmed that 
t-0 control the accuracy of the F w factor meets the above criteria by providing de- such condensation can occur. At sources 
within acceptable limits. Applications for tailed sampling methodology and in- where fuels containing 0.3 to 0.85 percent 
approval of such systems should .include eludes an out-of-stack filter to facilitate sulfur were burned, the incremental in
the frequency and type of additional temperature control. The latter is needed crease in particulate matter concentra
measurements proposed and the resulting to define particulate matter on a com- tion resulting· from sampling at 120• ·C 
accuracy of the Fw factor under the ex- mon basis since it is a function of tem- a<> compared to about 150° C was found 
tremes of operating conditions perature and is not an absolute quantity. to be variable, ranging from 0.001- •to 
anticipated. If temperature is not controlled, and/or 0.008 gr/scf. The variability is not neces-

One commentator stated that the pro- if the effect of temperature up0n particu- sarily predictable, since total sulfur oxide 
posed requirements for recording heat late formation is unknown, the effect on <::oncentration, boiler design and opera
input are superfluous because this infor- an emission control limitation for partic- tion, and fuel additives each appear ·to 
mation is not needed to convert monitor- ulate matte:- may be variable and un- have a potential effect. Based upon these 
ing data to units of the applicable stand- predictable. data, it is concluded that the potential 
ard. EPA has reevaluated this require- Although selection of temperature can increase in particulate concentration ·at 
ment and has determined that the con- be varied from industry to industry, EPA · sources meeting the standard of per;. 
version of excess emissions into units of specifies a nominal sampling tempera- formanco for sulfur oxides is not a seri• 
the standards will be based upon the ture of 120• C for most source categories nus problem in comparison with t.'ie par
F' factors and that measurement of the subject to standards of performance. ticulate standard which is approximately 
rates of fuel firing will not be needed ex- Reasons for selection of 120° C include 0.07 gr/scf. Nevertheless. to insure that 
cept when combinations of fuels are fired. the following: · an unusual case will not occur where: a 
Accordingly, the re~ations promulgated a. Filter temperatt:re must be held high concentration of condensible mat
herein require such· measurements only above 100• C at sources where moist gas ter, not controllable with an ESP. would 
when multiple fuels are fired. streams are present. Below. 160° c, con- prevent attainment of the particulate 

Thirteen commentators questioned the densation can occur with resultant plug- _standard. the samuling temperature al
rationale for the proposed increased op- ging of filters and possible gas/liquid re-. lowed at fossil-fuel fired steam boilers· is 
erating temperature of the Method 5 actions. A temperature of 120° callows being raised to 160° C. Since· this tern· 
sampling train for fossil-fuel-fired.steam for expected temperature variation perature is attainable at new steam gen·
generator · particulate testing and the within the train, without dropping below erator stacks, sampling at temperatures 
basis for raising -rather than lowering 100• c. above 160° C would not yield results nee· 
the temperature. A brief discussion of the b. Matter existing in particulate form essarily representative of the capabillt~e~ 
rationale behind. this revision was pro- at 120·· C is indicative of the perform- of the best systems of emission reduction. 
vided in the preamble to the proposed ance of the best particulate emission re- ·In evaluating particulate . sampling 
regulations, and a more detailed discus- duction systems for most industrial proc- techniques and the effect of samplirig 
sion is provided here. Several factors are esses. These include systems of emission temperature, particular attention has 
of primazy imp0rtance in developing the · reduction that may involve not only the also been given to the. possibility that 
data base for a standard of performance final control device, but also the process SO, may react in the front half of the 
and in specifying the reference method and stack. gas conditioning systems. · Method 5 train to form particulate mat-
for. use in conducting a performance test, c. Adherence to one established tem- ter. Based upon a series of compreheti-
including: perature <even though some variation sive tests involving both sow·ce and con· 

a. The method used for data gathering may be needed for some source categor- trolled environments, EPA has developed 
to establish !l standard must. be the ies) allows comparison of emissions from data that show such reactions do not oc· 
same as, or: must have a known relation- source category to source category. This· . i::ur to a significant degree. 
ship to, the method subsequently estab- limited standardization used in the de- Several control agencies commented on 
lished as the reference method. velopment of .standards of performance the increase in sampling temperatuif 

b. The method should measure pollut- is a benefit to equipment vendors and to and suggested that the need is for sam
ant emissions indicative of the !Perform- source owners by providing a consistent pling at lower, not higher, temperatures. 
ance_ of the best systems of em~ssion re- basis for comparing test results and pre- This is a relevant comment ancl is orie 
d';lct1on. A method meeting this criterion dieting control system performance. In · which must be considered in terms of the 
will not necessarily measure emissions· comparison, in-stack filtration takes basis. upon which standards are est.ab-

. as they would exist after dilution and place at stack temperature, which ~ually lished. -
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· ·.For extstllig boilers which are not sub-. 
ject to this standard. the existence of 
higher stack , temperatures and/or the 
use of higher sulfur fuels may result in 
significant condensation "and resultant 
high· indicated particulate concentra- . 
Lions· when- sampling is conducted at. 
120" C. At one coal fired steam generator 
burning coal containing· approximately· 
three percent sulfur, EPA measurements 
at 120" C showed an increase of 0.05 gr/ 
dscf over an average of seven runs com
pared to samples collected at approxi
mately 150" C. It is Qelieved that this in
crease resulted, in large part, if not 
totally, from so. condensation which 
would occur also when the stack emis
sions are released into the atmosphere. 
.Therefore; where standards are based 
upon emission· reduction to achieve am
bient air quality standards rather than 
on control technology <as is the case 
with the.standards promulgated herein>, 
a lower sampling temperature may. be 
appropriate. 
· . Seven . commentators questioned the 
_need for traversing for .oxygen at 12 
points within a duct during performance 
tests. This requirem,ent, which is being 
revised to apply only when particulate 
sampling is performed <no more than 12 
points are required) is included to in
sure that potential stratification result
ing from air in-leakage will not ad
vers.ely affect the accuracy of the 
particulate test. . 

Eight commentators stated that the 
requirement for continuous monitoring 
of nitrogen oxides should be-deleted be
cause only two air quality control re
gions have ambient levels of nitrogen 
dioxide that exceed the national ambient 
air quality standard for nitrogen dioxide_ 
Standards of performance issued under 
section 111 of the Act are designed to re
quire affected facilities to design and in
stall the best systems of emission reduc
tion <taking into account the cost of such 
reduction)_ Continuous emission mon
itoring systems ~re required to insure 
that the emission control systems are 
operated and maintained :properly. Be
cause of _this, the Agency does not feel 
that it is appropriate to delete the con
tinuous emission monitoring system re
quirements for nitrogen oxides; however, 
in evaluating these comments the Agency 
found that some situations may exist 
where the nitrogen oxides monitor is not 
necessary to insure proper operation 
and maint.enance. The quantity of nitro
gen oxides emitted from certain tYJ>es of 
furnaces is considerably below the nitro
gen oxides emission limitation. The low
emission level is achieved through the 
design of the furnace and does not re
quire specific operating procedures or 
mairitenance on a continuous basis to 
keep the nitrogen oxides emissions below 
the applicable standard. Therefore, ·in 
this situation, a continuous emission 
monitoring system for nitrogen oxides is 
unnecessary. The regulations promul
gated herein do. not require continuous 
emission monitoring systems for nitrogen 
oxides on facilities whose emissions ·a.re 
30 percent or more below the applicable 
standai"d. · · · · 

RULES· AND REGULATIONS 

Three commentators requested that 
owners or operators of steam generators 
be permitted to use NOx·continuous mon
itoring systems capable of measuring 
on}y nitric oxide <NO) since the a.mount 
of nitrogen dioxide <NO.> in the fiue 
gases is comparatively small_ The reg
.ulations proposed and those promulgated 
herein allow use of such .systems or any 
system meeting all of the requirements 
of Performance Specification 2 of Ap
pendix B. A i;ystem that measures only 
nitric oxide <NO) may meet these specifi
cations including the relative accuracy 

. requirement <relative to the reference 
method tests which measure NO + NO .• > 
without modification_ However, in the 
interests of maximizing the accuracy of 
the system and creating conditions favor
able to acceptance of such systems <the 
cost of systems measuring only NO is 
less> , the owner or operator may deter
mine the proportion of NO, relative to 
NO in the fiue gases and use a. factor to 
adjust the continuous monitoring system 
emission data <e.g_ 1.03 x NO = NO,> 
provided that the factor is applied :not 
only to the performance evaluation data, 
but also applied consistently to all data 
generated by the continuous monitoring 
system thereafter. This procedure is lim
ited to facilities that have less than 10 
percent NO, (greater than 90 percent 
NO> in order to not seriously.impair the 
accuracy of the system due to NO, to NO 
proportion fluctuations. 

Section 60.45(g) (.1) has been reserved 
for the future specification of the excess 
emissions for opacity that must be re
ported. On November 12, 1974 (39 FR 
39872), the Administrator promulgated · 
revisions to Subpart A, General Provi-· 
sions, pertaining to the opacity provi
sions and to Reference Method 9, Visual 
Determination of the Opacity of Emis-

. sions from Stationary Sources. On 
April 22. 1975 <40 FR 17778>, the Agency 
issued a notice soliciting comments on 
the opacity provisions and Reference 
Method 9. The Agency intends to eval
uate the comments received and make 
any appropriate revision to the opacity 
provisions and Reference Method 9. In 
addition, the Agency is evaluating the 
opacity standards for fossil-fuel fired 
steam generators under § 60.42<a> <2> to 
determine if changes are needed because 
of tl).e new Reference Method 9. The pro
visions on excess emi~ions for opacity 
will be issued after the Agency completes 
its evaluation of the opacity standard-

<3> Subpart ·~Nitric Acid Plants. 
Two commentators questioned the.long
term validity of the propased conversion 
procedures for reducing data to units of 
the standard .. They suggested that the 
conversion could be accomplished by 
monitoring the flue gas volumetric rate_ 
EPA reeyaluated the proposed procedures 
·and found that monitoring the flue gas 
volume would be the most direct method 
and·would also be an accurate method of· 
converting monitoring data, but would 
require. the installation of an additional 
continuou5 rnonitoring system. Although 
this option is available and would be ac
ceptable subject to. the Admiriistrat;or's 
approval, 'EPA ·does not believe that the 
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additional expense this method <moni
toring volumetric rate> would entail is 
warr3Jlted_ Since nitric acid plants, for 
economic and technical reasons. typi
cally operate within a fairly narrow 
range of conversion efficiencies <90-96 

·percent> and tail gas diluents <2-5 per
cent oxygen), the flue gas volumetric 
rates are reasonably propartional to the 
acid production rate_ The error that 
would be introduced into the data from 
the maximum variation of these param• 

· eters is approximately 15 percent and 
would usually be much less_ It is expected 
that the tail gas oxygen concentration 
<an indication of the degree of. tail gas 
dilution> will be rigidly controlled at fa
cilities using catalytic converter control 
equipment. · Accordingly, the proposed 
procEidures for data conversion have been 
retained due to the small benefit that 

. would result from requiring additional 
monitoring equipment. Other procedures' 
may· be approved by the Administrator 
under § 60.13(1) _ 

(4) SUbpart H~ulfuric Acid Plants_ 
Two commentators stated th111t the pro
posed procedure for conversion of moni
toring data to 'units of the standard 

·would ·result in 'large data reduction 
errors. EPA has ev~luated mor ... closel:v 
the operations of sulfuric acid plants and 
airrees that the proposed proeedtireis in
adequate_ The proposed conversion pro
cedure assumes that the operating con
ditions of the affected facility will re
main approximately the same as during 
the continuous monitoring gystem eval
UB1tion tests_ For sulfuric acid plants this 
assumption is invalid. A sulfuric . acid 
plant is typically designed to operate at 
a constant volumetric 1 throughput 
<sefm>. Acid production rates are altered 
by by-passing portions of the process air 
around the furnace or combustor to vary 
the concentration of the gas entering 
the converter . .This procedure produces 
widely varying a.mounts of tail gas dilu
tion relative to the production rate_ Ac
cordingly, EPA has developed new con
version procedures whereby the appro
prirute oonversion factor is computed 
from an analysis of the SO, concentra
tion entering :the oonve:rter_ Air injection 
plants must make additional corrections 
for the diluent air .added. Measurement 
of the inlet so. is a normal quality con
trol procedure used by most sulfuric acid 
plants and does not represent an addi
tional cost 'burden. The Reich test or 
other suitable procedures may be used. 

<5> Subpart J-Petroleuiil Refineries. 
One commentaJl:.Or stated that the re
quirements for installation of continuous 
monitoring sYS'lems for OxYgen and fireo: 
box temperature are unnecessary and 
that installation of a flame detection de
vice would be superior for process con
trol purposes. Also, EPA has obtained 
data. which show no tdentifiable rela
tionship· between furnace itemperature, 
percent oxygen in the. flue gas, and car
bon monoxide emissions when the facil
ity is operated in·compliance with :the 
aippliCalJle standard_ Since firebox tem
·perature and oXYgen measurements niay 
not be preferred 'by source owners and 
operator&. 'for· process control. and no 
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known method ·is available Jor transta- .ttn~i>uscmonitoring· system performance· -dures -for: monitors of co, awl. o, from sta
·tion of these measurements into quantt- · may be less ·accurate.· than the· systems ttonary sources 
tative repart.s of excess carbon monoxide themselves .. ·Five · other · commentators .. .. .. • • 
emissions, this requirement appears- to· questioned the need for 27 nitrogen ox- Subpart A~eneral ~isions .. 
be. of little-use to the affected facilities ides reference- method tests:. '.The· ac- . Section 60_2 is amended by. reyising 
or to EPA. Accoi-dingiy, requirements for curacy specification-for gaseous monitor-
installation of continuous monitoring tng systems was specified at 20 percent·, a paragraph .<r> and by adding paragraphs 
systems for measurementa' o!. firebox value· in excess of. the actlial · accuracy . <x>-. <y> ,..and ~z> as follows: 
temperature arui oxygen are deleted from of monitoring systems that provides tol- § · 60.2 · De~itions. 
the regulations. erance for reference method inaccuracy .. 

Since EPA has not-yet developed per- Com.merciallY" ·.·available moilitoring 
fonnance speciflc111tions for carbon mon- equipment has been evaluated using these 
oxide or hydrogen sul.tlde continuous procedures and the combined errors <i.e. 
monitoring systems, the type of equii:>- . relative accuracy> in the reference meth-

.. .. • ... . .. 
<r> "One-hour- period':.mea.ns any 60 

minute. _period. commencing on...- the 
_hour .. 

ment that niay 'be l.nsta;lled by an owner ods and the monitoring systems have .•· ... . • · • .,. 
or opera.tor in compliance w1th EPA re-· been shown not to exceed 20 percent after . <x> · "Six-minute period" meansra.ny 
quirements is undefined. Without con- the data are averaged by t.'ie specified ol".e· of the io.equaI parts of a one-hour 
ductlllg performance evalu111tions of such procedures. . pertOd. 
equipment, little reliance can be· placed Twenty commentators noted that the ·<y> "Continuous monitoring · sygtem" 
upon the :value of any da.ta such systems cost estimates contained in the·propasal means the total· ·equipment, required 
would generate. Therefore, the sections did not fuily reflect installatiOn costs, under the emission monitoring .sections 
of the regulation requiring these systems data reduction and recording costs. and in applicable._ subpsrts, used to sample 
are being reserved. until EPA· propases the costs ··o{ ·evaluating the continuous and condition ·m· applicable>, to analyze, 
performance specific8itions-applicable·to monitoring systems. As a result, EPA and to provide a permanent_-record of 
H,S and CO moni·toring systems. The reevaluated the cost analysis. For opac- emissions or process para.meters. 
provisions of§ 60.105<a.> <3> do not apply . ity monitoring alone; investment .costs · <z> "Monitoring device"· means the 
to an owner or operator electing to moni- including data reduction equipment and total equipment, required under _the 
tor H:.S. In that case, an H,S monitor performance tests are ·_approximately monitoring of operations sections in ap
should not be installed until specific H,S $20,000, and annual operating costs are . plicable- subparts, used to measure and 
monitoring reqUirements are promul- approximately $8,500. The s~me location record (if applicable) iprocess param-. 
gated. At the time specifications are pro- on the stack used for conducting per- eters. 
posed, all owners or operators who have formance tests with Reference Method 5 3 In § 60 7 paragraph ca.> (5) iS added 
not entered into binding contractual ob- (particulate> may be used by ins_tall!ng ~d para~'aphs Cb>, (C) ,. and Cd> are 
ligations to purchase continuous moni- a separate set of ports ~C?r the momtormg revised. The added and revised provisions 
toring equipment by Oct.ober 6, · 1975 23' system _so tha~ no add1t1onal expense for read as follows: 
wil! be required to install a carbon access 1s reqwred. For power plants that 
monoxide continuous monitoring system are required to install opacity, nitrogen § 60.7 .Notifi~nlion nn'l record keeping. 
and a hydrogen sulfide continuous moni- oxides, sulfur dioxide, and diluent co, <a> •• • 
taring system <unless a sulfur dioxide or CO,> monitoring systems, the invest- <S> A· notification of the date upon 
continuous monitoring system -has been ment cost is approximately $55,000, and which demonstration of the c;pntinuous 
installed> as applicable. the operating cost is approximately $30.- . monitoring system performance coni-

Section 60.lOS<a> <2>, which specifi~s ooo. These.are significant costs but are mences in accordance with § 60.13 <c>; 
the excess emissions for : opacity that not unreasonable in comparison to tbe Notification shall be postmarked not less 
must be reported, ha,s been reserved for approximately seven million dollar in- than 30 days prior to such date. 
the same reasons discussed under fossil vestment cost for the smallest steam Cb) Any owner or operator subject to 
fuel-fired steam generators. 23 g•meration facility affected by these regu- the provisions of this part shall main-

<6> Appendix B--.:..Performance Specl- lations.. _ tain records of the occurrence and dura-
fications ... A large number of comments Effective date. These regula~ions are . tion of any startup, shutdown, or mal
were received in- reference ·to specific promulgated under.the authority of sec- function in the operation of an a.1fected 
technicaLand editorial changes needed tions 111, 114 and 30I<a> of the Clean facility; any malfunction of the air pol~· 
in the specifications. Each of these com- Air Act as amended [42 U.S.C. 1857c-6, lutton control equipment; or any periods 
ments has been reviewed ·and several 1857c-9, and 1857g<a> l and become ef- during which a continuous monitoring 
changes in format and procedures have· fective October 6; 1975. system or monitoring device is inopera-

~:~ ~~~~~~:e ;~;1~~~~~;111~o~A~~ Dated: September 23, 1975. Uv<e.> E . h. . ' 
0
. r. ope.ra· tor· reqwr· ed. 

JOHN QUARLES, c ac owner. and more specific instructions for select- to install a continuous monitoring sys-
ing a location for installing the monitor- Acting Administratar · tern shall submit a written report of 
Ing equipment: Span requirements have 40 CFR Part 60 is amended by revising excess emissions <as defined in applicable 
been specified so that commercially pro- subparts A, D, F, G, H, I, J, L, M, and 0, subparts> to the Administrator for every 
duced equipment may be standardized and adding Appendix B as follows: .calendar quarter. All quarterly reports 
where possible- The format of the speci- 1. The table of sections is amended by shall be postmarked by the·30th day fol
fications was simplified by redefining the revising Subpart A ·and adding Appen- lowing the end of each cal~ndar quarter 
requirements in terms ·of percent opacity, dix B as follows: ·and shall include. the following informa-
or oxygen, or carbon dioxide, or percent Subpa·rt ~eneral Provision" tion: · 
of span. The proposed requirements were ~. . • u> The magnitude of excess emissions 
in terms of percent of the emission · co.mpu'ted m· accordance with§ 60.13Ch>; t d h · 1 · t to 60.13 Monitoring requirements". • 
s andar whic 1s ess converuen or o • • . •·· any-·conversion factor<s> used, and the 
vague since reference to the emission date arid time of commencement and 
Standards would have represented. a APPENDIX a-PERFORMANCE SPE;CIFICATIONS . completion of each time perjod of excess range of pollutant concentrations de- Performance Specification 1-Performance . 
pending upon the amount of diluents (i.e .. · speelfl.catlons and specification test proce- emissions.. · · 
excess air and water vapor) that· are dures tor transmlssometer systems tor con- <2> Specific· identification . of · each 
present in the effluent. In order to call;. tlnuous measurement or the opacity of stack. period of excess emissions that occurs 
brate gaseous monitors in terms of .a e~~~:;nnce Spect~catton 2-Performance · during startups,· shutdowns, and mal
;;pecific concentration, the requirements spectftcattons and ·speclftcatton 'test proce- functions "of the affected facility. The 
were· revised to delete reference to the -dures for monttors·of so, and No. rrom. nature and ·cause· of an·y malfunction-Ci!· 
emission standards. stationary sources .. ' · k 

Four commentators noted that the ref- - Performance Specification 3-Performance known>• the corrective 111Ction ta en or 
erence methods used to evaluate cun- speelftcatlons and -specification test proce- preventative measures adop~ 
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<3> The date and-time identifying each ance speclftcation -of -Appendix B as . monitoring systems measuring opacity of 
period during which the--eontinuous follows: · emissions,. the optical .surfaces eXP<>Sed 
monitoring system was inoperative ex- m Continuo\Js monitoring systems for to the e!Huent gases shall be cleaned prior 
cept for zero ancLspan checks and ·the measuring opacity of ~missions shall to perfonning the .zero-or span drift ad
nature of the system :repairs or adjust~ comply with Performance Specification l. justments except .that for syst.ems using 
ments. · <ii> Continuous monitoring systems for automatic zero .adjustments, the optical 

· '(4) When no excess . emissions have measuring nitrogen oxides emissions ·surfaces shall be cleaned when the cum
occurred or the continuous monitoring shall comply with Performance Specifi- ulative automatic zero compensation ex
system<s>. have not been inoperative, re- cation 2,.. · ceeds four percent opacity. Unless other
paired, of- adjusted, such information <iii> Continuous monitoring systems for wise approved by the Administrator, the 
shall be stated in the report. . measuring sulfur dioxide emissions shall following procedures, as applicable, shall 
· <d> Any owner or operator subject to comply with Performance Specification 2. be followed: · 
ihe provisions of this part shall maintain <iv> Continuous monitoring systems for (1) For extractive continuous moni
a file of all measurements; including con- measuring the oxygen content or carbon toring systems .measuring gases, mini
tinuous monitoring. system,· monitoring dioxide content of eflluent gases shall · mum procedures shall include-introduc
device, and performance· testing meas- compJy with Performance Specification ing applicable zero and span gas mixtures 
urements; all continuous monitoring sys·- 3. · into the measurement system as near the 
tern performance evaluations; all con- <2> An owner or opera.tor who, prior probe as is practical. Span and zero gases 
tinuous monitoring system or monitoring to September 11, 1974, entered into a certified by their manufacturer to be 
device calibration checks; adjustments binding contractual· obligation to pur- traceable to National Bureau of Stand
and maintenance performed on these chase -specific continuous monitoring ards reierence gases shall be used when
systems or devices; and all other infor- system components except as referenced · ever these reference gases a.re available. 
mation required by this part recorded in by paragraph (c) <2> (iii) of this section The span and zero gas mixtures shall be 
a permanent form suitable for inspec- shall comply with the following require- the same composition as specifi~ in Ap
tion. The file shall be retained for at least ments: pendix B of this part. Every six months 
two years following the date of such m Continuous monitoring systems for from date of manufacture, span a.nd zero 
measurements, majntenance. reports, and measuring opacity of emissions shall be gases shall be reanalyzed by conducting 
records. capable of measuring emission levels triplicate analyses with Reference Meth-

4. A new § 60.13 is added as follows:· within_ ±20 percent with a confidence ods 6 for so,, 7 for NO., and 3 for 02 

§ 60 level of 95 percent. The Calibration Error and CO,, respectively. The gases ma.y be 
·13 J\'foniloring requirements. Test and associated calculation proce- analyzed at less frequent intervals if 

(a) Unless otherwise approved by the dures set forth in Performance Spu:ifi- longer she:f lives are guaranteed by the 
Administrator. or specified in applicable cation 1 of Appendix B shall be used for manufacturer. · 
subparts, the requirements of this sec- demonstrating compliance with this. <2> For non-extractive continuous 
tion shall apply to all continuous Im>ni- specification. monitoring systems measuring gases, 
toring systems required under applicable (ii) Continuous monitoring systems minimum procedures shall include up-
·subparts. · · for measurement of nitrogen oxides or scale check(s) using a certified calibra-

<b> All continuous monitoring systems sulfur dioxide shall be capable of meas- tion gas cell or test .cell which is func
.and monitoring devices-shall be installed uring emission levels within ±20 percent tionally equivalent to a known· ga.s CQn
and operational prior to conducting per- ~ith a confidence level of 95 percent. The centration. The zero check may be per
formance tests under § 60.8. Verification Calibration Error Test, the Field Test formed by computing the zero value from 
of operational status shall, as a mini- for Accuracy <Relative>, and associated upscale measurements or by mechani-
mum, consist of the following: operating and calculation procedures set cally producing a zero condition. 

O> For continuous monitoring sys- forth in Performance Specification 2 of <3> For continuous monitoring systems 
terns referenced in paragraph <c> (1) of Appendix ·B ·shall be used for demon- measuring opacity of emissions, mini
this section, completion of the condi- strating compliance with this specifica- mum procedures shall include a method 

· tioning ~riod specified by applicable. tion. for producing . a simulated zero opacity 
requirements in Appendix B. (iii) Owners or operators of all con- condition and an upscale (span> opacity 

<2> For continuous monitoring sys- tinuous monitoring systems installed on condition using a certified neutral den-·· 
t.ems referenced in paragraph <c> (2) of an affected facility prior to [date of pro- sity filter or other related technique to 
this section, completion of seven days of mulgationJ are not required to conduct produce a known obscuration of the light 
operation. tests under paragraphs <c> <2> (i) and/or beam. Such' procedures shall provide- a·· 

<3> For-monitoring devices referenced <ii> of this section unless requested by system check of the analyzer internal 
·in applicable subparts, completion of the the Administrator. optical surfaces and all electronic cir
manufacturer's written requirements or . (3) All continuous monitoring systems cuitry including the lamp and photode-
recommendations for checking the op- referenced by paragraph <c> (2) of this tector a.sserribly. · 
eration or calibration of the device. section shall be upg:raded or replaced (if - <e> Except for system breakdowns, re-

<c> During any performance tests necessary> with new continuous moni- pairs, calil;>ration checks, and zero and 
required under § 60.8 or within 30 days toring systems, and such improved sys- span adjustments required under pare.
thereafter and at such other times as terns shall be demonstrated to comply graph <d> _of this section, all c·ontitluous 
may .be required by the Administrator with a.pplicable performance specifica- monitoring systems shall be in contin
under section 114 of the Act, the owner tions under paragraph· <c> (1) of this uous operation a.nd shall meet minimum 
.9r operator of any affected facility shall section by Septanber 11, 1979. frequency of operation requirements as 
conduct continuous· monitoring system ·<d) o~mers or operators of all con- follows: , 
performance evaluations and furnish the tinuous monitoring systems installed in <I> All continuous monitoring systems 
Administrator within 60 days thereof two accordance with the provisions of this referenced by para.graphs <c> <I> and 
9r, upon request, more copies of a written part shall check the zero and span drift <2> of thi.S section for measuring opacity 
report of the results of such tests. These at least once daily in accordance with of emissions shall complete a minimum of 
continuous monitoring system perform- the method prescribed by the manufac- one cycle of operation _<sampling, a.na
e.nee evaluations shall be . conducted in . turer of such systems unless the ma.nu- lYZing, and data recording> for each suc
accordance with the .following specifica- facturer . recommends adjustments e.t cessive 10-second period. 
tions and procedures: . shorter intervals,. in which- case such <2> All continuous monitoring systems 

<1-) Continuous monitoring systems recommendations shall be followed. The referenced by paragraph (C) Cl) ·of this 
listed within thiS paragraph except· a.s zero and span shall, as a. ininimum, be section for measuring oxides of nitrogen,. 
provided in paragraph <cU2> of this sec- adjusted whenever the 24-hour zero·drift sulf~r dioxide, carbon dioxide, or oxygen 
tion shall -be ·evaluated" iri accordance· or 24-hour calibration drift limits of the shall complete a minimum of one cycle -· of operation <sampling, analYZinlt, and 
:with the requi.I'ements and-procedui-es applicable performance specifications in . data recording). for:. each successive 15-
conta.ined tn -·the aPPlicablP. perform- AppP,ndi:J!: B·are exceeded. For continuous minute period. - .. 
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<3>·All continuous monitortng:Syst;ems · 
referenced. by paragraph ·Cc> <2> of this 
section; except opacity, shall complete· a 
minimum of one cycle of operation <sam
pling, analyzing, arid data recording> 
for each success.tve one-hour period. · 

Cf> All continuous monitoring systems 
or monitoring devices shall be installed 
such that representative measurements 
of emissions or process parameters from 
the affected facility are obtained. Addi
tional procedures for location of·contin
uous monitoring sYstems contained in 
the applicable Performance Specifica
tions of Appendix B of this part shall be . 
used. 

Cg> When the eflluents from a single 
affected· facility or two or more affected. 
facilities subject· to the same emission . 
standards are combined before being re
leased to the atmosphere, the owner or 
operator may install applicable contin
uous monitoring systems on each eflluent 
or on the combined eflluent. When the af
fected facilities are not subject to· the 
same emission standards, separate con
tinuous. monitoring systeins shall be· in
stalled on each effluent. When the efllu
ent from one affected facility is released 
to the atmosphere through more than 
one point, the owner or operator· shall 
install applicable continuous monitoring 

. systems on each separate effluent unless 
the installation of fewer systems is ap
proved by the Administrator. 

Ch) Owners or operators of all con~ 
'tinuous monitoring systems for measure
ment of opacity shall reduce all data to 
six-minute averages and for systems 
other than opacity to one-hour averages 
for time periods under § 60.2 <x> and Cr> 
respectively. Six-minute opacity averages 
shall be calculated from 24 or more data 
points equally spaced over each six
minute period. For systems other than · 

· opacity, one-hour averages shall be com
puted from four or more data points 
equally spaced: over each one-hour pe
riod. Data recorded during periods of sys
tem · breakdowns, repairs, calibration 
checks, and zero and span. adjustments 
shall not be included in the data averages 
computed under this paragraph. An· 
arithmetic or integrated average of all 
data may be used. The data output of all 
continuous monitoring systems may be 
recorded in reduced. or nonreduced form 
(e.g. _ppm pollutant and percent o, or 
lb/million Btu of pollutant>. All excess 
emissions shall be converted. into units 
of the standard using the applicable con
version procedures specified in subparts. 
After conversion into units of the· stand
ard, the data. may be rounded to the same 
number of significant digits used in sub
parts to specify the applicable standard 
(e.g .. rounded to the nearest one percent 
opacity). 

< 1 > Upon written application by an 
Jwner or operator, the Administrator may 
approve alternatives to any monitoring 
procedures or requirements of this part 
including, but not limited to the follow
ing: 

m Alternative monitoring require
ments when installation of a continuous 
monitoring system or monitoring device 
specified by this part would not provide 

RU1.ES ~AND'· R~ULA TIONS 

accurate meastirements.due to liquid wa-
ter or other interferences caused by-sub
stances with the eflluent gases. · 
. · (11) · Alternative · monitoring require
ments when the affected facility is infre
quently operated. 

(iii)· Alternative· monitoring'. require
ments to accommodate continuous moni
toring systems that require additional 
-measurements to correct for stack mois-
ture conditions. . 

Civ> Alternative locations for installing 
continuous monitoring gystems or moni
toring device5 when the owner or opera
tor can demonstrate that installation at 
·aiternate locations will. enable accurate 
and representative measurements.· 

<v> Alternative methods of converting 
pollutant corii::entration measurements to 
units of the standards. 

<vi> ·,Alternative procedures for per
forming daily checks ·of zero and span 
drift that do not involve use of span gases 
or test cells. 

Cvll> Alternatives to the A.S.T.M. test 
methods or sampling procedures specified 
by a.ny subpart. 

<viii> Alternative continuous monitor
ing· systems that do not meet the design 
or performance requirements in Perform
ance Specification 1, Appendix B, but 
adequately demonstrate a definite and 

·consistent relationship between its meas
urements and the· measurements of 
opacity by a system complying with the 
requirements in Performance Specifica
tion 1. The Administrator may require 
that such demonstration be performed 
.for each affected facility. 

(ix) Alternative monitoring require
ments when the eflluent from a single 
affected facility or the combined effluent 
from two or more affected facilities are 
released to the atmosphere through more 
than one point. 
Subpart 0--Standards of Performance for · 

· Fossil Fuel-Fired Steam Generators· 
§ 60.42 [Amended] 

5. Paragraph Ca> C2> of § 60.42 is 
amended by deleting the second· sen
tence. 

6. Section 60.45 is amended. by revis
ing paragraphs (a), Cb>, Cc>, Cd), Ce>. 
<f>, and Cg> as follows: · 
§ 60.45 Emission and fuel monitoring. · 

Ca> A ·continuous monitoring system 
for measuring the opacity of emissions, 
except where gaseous fuel is the only 
fuel burned, shall be installed, calibrated, 
maintained, and operated by the owner 
or-operator. The continuous monitoring 
system shall be spanned at 80 or ·90 or 
100 percent opacity. 

Cb) A continuous monitoring system 
for measuring stilfur- dioxide emissions, · 
shall be installed, calibrated, maintained 
and operated by the owner or operator 
except where gaseous fuel is the only 
fuel burned or where low sulfur fuels are 
used to achieve compliance with the 
standard under_ § 60.43 and fuel analyses 
under paragraph Cb> <2> of this section 
are conducted. The following procedures 
shall tie used for monitoring sulfur di
oxide emissions: 

cn:.Por, affeeted facllJties which use 
. continuo\IS monitoring systems, Refer
.. ence•Method .6 shall be used for conduct
ing .. monitoring· . gystem performance 
evaluations under § 60.13 Cc>. The pollut
ant gas used. to prepare calibration gas 
mixtures under paragraph 2.1, Perform
ance· Specification 2 and for calibration 
checks . under § 60.13 Cd> to this part, 
shall be sulfur dioxide CSO-). The span 
.value for the continuous monitoring sys
tem shall be determined as follows: 

m For affected facilities firing liquid 
fossil fuel the span value· sb&ll be 1000 
ppm sulfur dioxide. . 

Cil> For affected facilities firing solid 
fossil fuel the span value shall be 1500 
ppm sulfur dioxide. 

<ill> For affected facilities :f1rlng fossil 
fuels in· any combination, the span value 

· shall be determined by computation in 
accordance with the following formula 
and rounding to the nearest 500 ppm 
sulfur dioxide: 

1000y+1sooz 
where: 

y:;the fraction ot total heat input derived 
··- from llquld fossil fuel, and 

z=the .fraction o! total heat Input derived 
· from solid fossil !uel. 

<iv) For affected facilities which fire 
both fossil fuels and nonfossll fuels, the 
span value shall be subject to the Admin
istrator's approval. 

<2> [Reserved] 
(3) For affected facilities using flue gas 

desulfurization systems to achieve com
pliance with sulfur dioxide standards 
under § 60.43, the continuous monitoring 
system for measuring sulfur dioxide 
emissions shall be located downstream 
of the desulfurization system and in ac
cordance with requiremenj:.s in Perform
ance Specification 2 of Appendix B and 
the following: 

m Owners or operators shall install 
CO, continuom; monitoring systems, if 
selected under paragraph Cd> of this sec
tion, at a !,.,cation upst1eam of the desul
furization system. This option may be 
used only if the owner or operator can 
demonstrate that air is not added to the 
flue gas· between the CO: continuous 
monitoring sistem and the so, continu
ous monitoring system and each system 
measures the CO. and so, on a dry basis. 

(iij Owners or operators who install o, 
continuous monitoring systems under 
paragraph: Cd> of this section shall select 
a location downstream of the desulfuri
zation system and all measurements shall 
be made on a dry basis. · 

(iii> If fuel of a different type than is 
used in the boiler is fired directly into the 
:flue gas for any purpose <e.g., reheating> 
the F or Fe factors used shall be pro
rated under paragraph Cf> C6} of this 
section with consideration given to the 
fraction of total heat input supplied by 
the additional fuel. The pollutant, opac
ity, co,, or o, continuous monitoring 
system<$) shall be installed.downstream 
of any location at which· fuel is fired di-

. rectly into the flue gas. 
Cc> A continuous monitoring system 

for the measurement of ·nitrogen. oxides 
emissions shall be installed, calibrated, 
maintained, and operated by the owner 
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or operator except for any affected facil
ity demonstrated during performance 
tests under § 60.8 to emit nitrogen oxides 
pollutants at levels 30 percent or more 
below applicable standards under § 60.44 
of this part. The following procedures 
shall be used for determining the span 
and for calibrating nitrogen oxides con
tinuous monitoring systems: 

·Cl) The span value shall l>edetermined 
as follows: 

m For affected facilities firing gaseous · 
fossil fuel the span value shall be 500 
ppm nitrogen oxides. 

cm For affected facilities firing liquid 
fossil fuel the span value shall be 500 
ppm nitrogen oxides. 

(iii) For affected facllities firing solid 
rossil fuel the span value shall be 1000 
ppm nitrogen oxides. 

<iv> For affected facilities firing fos
sil fuels in any combination, the span 
value shall be determined by computa
tion in accordance with the following 

·formula and rounding to the nearest 500 
·ppm nitrogen oxides: 

500 (x+y) +100~ 
where: 

x=the fraction of total beat input derived 
from gaseous fossil fuel; 

y=tbe fraction of total beat Input derived 
from ll'}Uld rossu fuel, and 

z= the fraction of total heat Input derived 
from solid fossil fuel. 

<v> For affected facilities which fire 
both fossil fuels and nonfossil fuels, the 
span value shall be subject to the Ad
mirJstrator's approval. 

<2> The pollutant gas used to ·prepare 
calibration gas mixtures under para
graph 2.1, Performance. Specification 2 
and for calibration checks under § 60.13 
<d> to this part, shall be nitric oxide 
<NO>. Reference Method 7 shall be used 
for· conducUng monitoring system per
formance evaluations under § 60.13Cc>. 

<d> A continuous monitoring system 
for measuring either oxygen or carbon 
dioxide tn the·· ftue · gases shall be in
stalled, calibrated, maintained, and op
erated by the owner or operator. 

<e> An owner or operator rectuired ·to 
install continuous monitoring systems 
under paragraphs (b) and <c> of this 
section shall for each pollutant moni
tored use the applicable conversion pro
cedure for the purpose of converting con
tinuous monitoring data into units of the 
applicable standards (g/million cal, lb/ 
million Btu> as follows: 

U> When the owner or operator elects 
under paragraph (di of this section to 
measure oxygen in the flue gases, the 
measurement of the pollutant concentra:
tion arid oxygen concentration shall each 
be on a dry basts and the following con
version procedure shall be used: 

where: 

E=CF ( . 20.9 ) 
.• 20.9-%0s . 

E, C, F and %02 are deterln.tned under 
paragraph (!) -ot this section. 

<2> · When the owner or operator elects 
under paragraph <d> of this section to 
measure carbon dioxide in the flue gases; 
the measurement of the pollutant con· 
centration and the carbon ciloxjde con~ 
centration shall be on a consistent basis 
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<wet or dry) and the following conver
sion procedure shall be. used: 

[ 
,100 J 

E=CF. % C02 
where: 

E, C; F',, and %CO, are determined under 
paragraph (f) of th!~ section. 

en ·The values used in the equations 
under Paragraphs <e> Cl> and <2> of this 
section are derived as follows: · 
· Cl> E = pollutant emission, g/million 
cal <lb/million Btu>.. . · 

<2>. C = pollutant concentration; g/ 
dscm Ob/dscf>, determined by multiply
ing the average concentration (ppm> for 
each one-hour priod by 4.15 x lo·• M g/ 
dscm per ppm <2.59x10-• M lb/dscf per 
ppm> where M = pollutant molecular 
weight, g/g-mole <lb/lb-mole>. M = 
64.07 for sulfur dioxide and 46.01 for 
nitrogen oXides. 

<3> 30,, %CO•;, oxygen or· carbon 
dioxide volume <expressed as percent>. 
determined with equipment specified un
der paragraph ( d) of this sectiorr. 

(4) F, Fr= a factor representing ·a 
ratio of the volume of dry :flue gases 
generated to the calorific value of the 
fuel combusted <F> , and a factor repre
senting a ratio of the volume of carbon 
dioxide generated to the calorific value 
of of the fuel combusted (F,), respective
ly. Values of F and Fr are given as·fol
jows: 
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m ·For anthracite coal as classified ac-· 
cording to A.S.T.M. D388-68, F=l.139 
dscm/million cal . <10140 · dscf/million 
Btu) and F.=0.222 scm CO,/million cal 
<1980 scf CO,/million Btu>. 

(ii) For sub-bituminous and ·bitumi
nous coal as classified according to ASTM 
D388-66, F=l.103 dscm/million cal <9820 
dscf/million Btu> and F.=0:203 scm CO,/ 
million cal <1810 scf CO•/million Btu>. 
· <iii) For liquid fossil fuels including 

crude, residual. and distillate oils, F= 
L036 dscm/million cal (9220 dscf/million 
Btu) and Fr=0.161 scm CO,/million cal 
<1430 scf CO,/million Btu>. · 
. <iv) For gaseous fossil fuels, F=0.982 

dscm/million cal <8740 dscf/million 
Btu). For natural gas, propane, and bu
tane fuels, F,=0.117 scm C02/million cal 
<1040 scf CO,/million Btu> for natural 
gas, 0.135 scm CO,/million cal <1200 scf 
CO,/million Btu) for propane, and 0.142 
scm C02/million cal 0260 scf CO,/mil
lion Btu> for butane. 

<5> The owner or operatoc may use 
the following equation to determine an 
F factor Cdscm/million cal, or dscf/ 
million Btu> on a dry basis <if it is de
siied to calculate Fon a wet basis, con
sult with the Administrator> or F, factor 

· <scm CO•/ million cal, !lr scf CO,/million 
Btu> on either basis in lieu of the For Fr 
factors specified in paragraph (f) <4> of 

. this section: 

F' [227.0%H+95.7%C+35.4%S+8.6%N-28.5%0] ( t. ·t) = GCV. · me nc um s 

F 
100 [6.34%H+l.53%C+0.57%S+O.i4%N-0.46o/c0) 

GOV (English units) 

. Fe= 20.0%0 
GOV 

Fr= 321x103%0 
GOV 

m H, C, s, N, and o are content by 
weight of hydrogen, carbon, sulfur, ni
trogen, and oxygen <expressed as per
cent>, respectively, as determined on the 
same basis as GCV by ultimate analysis · 
of the fuel fired, using A.S.T.M. method 
03178-74 or D3176 <solid fuels>, or com
puted from results using A.S.T.M. meth
ods Dl137-53(70>, Dl945-64<73>, or 
01946-67<72> Cgaseous ftiels> a.s applica
ble. 

<ii> GCV is the gross .calorific ·value 
<cal/g, Btu/lb> of the fuel combusted; 
determined by the A.S.T .M. test methods 
D2015:...a6C72> for solid fuels and Dl826-
64C70l for gaseous fuels as applicable. 

(6) For affected faciliti~ firing com
binations of fossil fuels, the For Fr fac'
tors determined by paragraphs (f) (4) 
or <5> of this section shall be prorated 
in accordance with the applicable for
mula as follows: 

(i) F=xF1+YF2+zF1 
where: 

x, Y. z = the ·fraction of total heat 
input . derived from. gas

. eous, liquid, and solid fuel. 
respectively. . 

Fi. F., F. =the value of F for gaseous, 
liquid, and· solid fossil 
fuels : respectively --under· 
paragraphs (f) (4) or C5> 
of this section. · · 

(metric units) 

(EngUBh units) 

n 
(ii) F ,= °2:: X; (F ,); 

!=I 

where: 
xi=the fraction of total heat in

put derived from each type fuel 
(e.g., natural gas, butane, crude, 
bituminous coal, etcJ : 

<Fe> 1=the applicable Fe factor for 
each fuel type determined in 
accordance· with paragraphs 
<f> (4) and <5> of this section. 

<ill> For affected facilities which fire 
both fossil fuels and nonfossll fuels, the 
For Fe value shall be subject to the Ad
. ministrator's approval. 

· (g) For the purpose of reports required 
. under "§ 60. 7 <cl , periods of excess emis
sions that shall be reported are defined 
as follows: 

<1> CReservedl 
<2> Sulfur dioxide. Excess emissions 

for affected facilities are defined as: 
m Any three-hour period during 

which ·the average emissions <arithmetic 
average of three contiguous one-hour p~
·riods> of sulfur dioxide as measured by a 
ccntinuous monitoring system exceed the 
applicable standard.under§ 60.43. 

(ii) [Reserved] · 
(3)· Nitrogen 9xides. Excess emissions 

fo;r affected facilities using a continuous 
monitoring &Ystem for measuring nitro-
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gen .oxides are defined as any three.;hour 
i:erlod during which· the average emls- · 
sions <arithmetic average or-three con
tiguous one-hour periods> ·exceed th~ ap
plicable standards under § 60.44. 

7. Section 60.46 is revised to read as 
follows: 
§ 60.46 Test methods ai:id procedures. 

Ca> The .reference methods In Appen
dix A of this part, except as provided in 
§ 60.8Cb>, shall be used to determine com
pliance with the standards as prescribed 
in § § 60.42, 60.43, and 60.44 as follows: · 

< l> Method 1 for selection of sampling 
site and sample traverses. 

<2> Method 3 for gas analysis to be 
used when applying Reference Methods 
5, 6 and 7 .. 

<3> Method 5 for concentrjltion of par
ticulate matter and the associated mois
ture content. 

(4) Method 6 for concentration of SO!! 
and 

<5> Method 7 ·for concentration of 
NO:<. . . 

<b> For. Method 5, Method. l shall be 
used to select the sampling site and the 
number of traverse sampling points. The 
sampling time for each run shall be at 
least 60 minutes and the minimum sam
pling volume shall be 0.85 dscm <30 dscf) 
except that smaller sampling times or 
volumes, when necessitated by process 
variables or other factors, may be ap
proved by the Administrator. The probe 
and filter holder heating systems in the 
sampling train shall be set to provide a 
gas temperature no greater than 160° C 
<320° F). 

<c> For Methods 6 and 7, the sampling 
site shall be the same ·as that selected 
for Method 5." The sampling point in the 
duct shall be at the centroid of the cross 
section or at a point no closer. to the 
walls than 1 m (3.28 ft>. For Method 6, 
'the sample shall ·be extracted at a rate 
proportional to the gas velocity at the 
samplir.g point. 

Cd> For Method 6, the minimum sam
pling time shall be 20 minutes and the 
minimum sampling volume 0.02 dscm 
C0.71 dscf> for each sample. The: arith
metic mean of two samples shall con
stitute Ot1e .run. Samples shall be taken 
at approximately 30-minute intervals. 

Ce> For Method 7, each run shall con
sist of at least four grab-samples taken 
at approximately 15-minute intervals. 
The arithmetic mean of . the samples 
shall constitute the run value. 

(f) For each run using the methods 
specified by paragraphs Ca> (3) (4), and 
<5> of this section, the e~ions ex
pressed in g/million cal Ob/million Btu> 
shall be determined by the following 
procedure: 

where: 

E=CF ( 20.9 ) 
20.9-%02 

(I) E = pollutant·emlSl?lon gimllllon cal 
( lb/mllllon Btu). 

(2) C = pollutant concentratlon, g/dscm 
( lb/dscf). determined by Methods 5, 6, or 7. 

(3) 30, = oxygen content by volume 
(expressed as percent), dry basis. Percent 
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oxygen shall ·be determined by. using the Jn-· 
tegrated or grab sampling.and. analysis pro-. 
cedures or Method 3 as· applicable. The sa·m
ple shall be obtained as follows: · 

m For determination of sulfur diox
ide· and nitrogen oxides emissions, the 
oxygen sample shall be obtained simul
taneously at the same point in the duct 
as used to obtain the samples for Meth
ods 6 and 7 determinations, respectively 
[§ 60.46<c> J. For Method 7, the oxygen 
sample shall be obtained using the grab 
sampling and analysis pi:-ocedures of 
Method 3. 

(ii) For determination of particulate 
emissions, the oxygen sample shall be 
obtained simultaneously by traversing 
the duct at the same sampling location 
used for each run of Method 5 under 
paragraph C-bl of this section. Method 1 
shall be used for selection of the number 
of traverse points except that no more 
than 12 sample points are required. · 

(4) F = a factor as determined in 
paragraphs (f) (4). (5) or (6) or§ 60.45. 

Cg) When combinations of fossil fuels 
are flred, the heat input, expressed in 
cal/hr <Btu/hr). shall be determined 
during each testing period by multiply
ing the gross calorific value of each fuel 
fired by the rate of each fuel burned." 
Gross calorific value shall be determined 
in accordance with A.S.T.M. methods 
D2015-66(72> <solid fuels>, D240~4(73J 
(liquid fuels), or Dl826-64(70J (gaseous 
fuels> as applicable. The rate of fuels 
burned during each· testing period shall 
be determined by suit.ab!~ methods and 
shall be confirmed by a material balance 
over the steam generation system. 
Subpart F-Standards of Performance for 

Portland Cement Plants · 
§ 60.62 [Amended] 

8. Section 60.62 is amended by deleting 
paragraph Cd>. 

Subpart G--Standards of Performance for 
Nitric Acid Plant~ 

§ 60.72 [Amended] 

9. Paragraph .. <a> (2) of § 60.72 ls 
amended by deleting the second sentence. 
· 10. Section 60.73 is amended by revis
ing paragraphs <a>, Cb>, <c>, and Ce> 
to read as follows: 

§ 60. 73 Emission monitoring. 

Ca> A continuous monitoring system 
for the measurement of nitrogen oxides 
shall be installed, calibrated, maintained, 
and operated by the owner or operator. 
The pollutant gas used to prepare cali
bration gas mixtures under paragraph 
2.1, Performance Specification 2 and for 
calibration checks under § 60.13Cd) to 
this part, shall be nitrogen dioxide <NO,). 
The span shall be set at 500 ppm of nitro
gen dioxide. Reference Method 7 shall 
be used for conducting monitoring sys
tem performance evaluations under§ 60.-
13(c). 

<b>. The owner or operator shall estab
lish a conversion factor for the purpose 
of converting monitoring data into units 
of the applicable standard <kg/metric· 
ton, lb/short ton>. The conversion factor 
shall. be established by measuring em is-

sions·.· -with ··."the·- continuous· monJtorl.ng 
system· concurrent with measuring .emis
sions with the applicable reference meth
od. tests. Using only that portion of the 
continuous .. monitoring . emission .data 

·that reoresents emission measurements 
concurrent with· the reference method 

. test· periods, the conversion factor .shall 
be· determined by dividing the reference 
method test data averages by the moni
toring data averages to-obtain a ratio ex
pressed in units of the applicable stand
ard to units of the monitoring data, I.e., 
kg/metric ton per P'Plll Ob/short ton per 
ppmL The conversion factor shall be re

.established during any.performa11ce test 
under § 60.8 or any continuous_monitor
ing system performance evaluation·under 
§ 60.13<c>-. · 
. <cl The owner .or. operator shall record 

the daily production rate and hours of 
qp~ration. 

• •· • ·• 
<e> For the purpose of reports requfred 

under§ 60.7Cc>. periods of excess emis
sions that shall be reported are defined 
as any three-hour period 'during which 
the average nitrogen oxides emissions 
<arithmetic· average· of three contiguous 
one-hour periods) as measured by a con
tinuous monitoring system exceed the 
standard under§ 60.72<a>. 

Subpart H-Standards of Performance for 
Sulfuric Acid Plants 

§ 60.83 [Amended] 

11. Paragraph Ca> <2> of § 60.83 is 
amended by deleting the second sentence. 

12. Section 60.84 is amended by revis
ing paragraphs <a>, <b>, <c>, and "Ce) to 
read as follows: · 

· § 60.84 Emission monitoring. 

<a> A continuous monitoring system 
for the measurement of sulfur dioxide 
shall be installed, calibrated, maintained, 
and operated by the owner or operator. 
The pollutant gas used to prepai e- cali
bration gas mixtures under paragraph 
2.1, Performance Specification 2 and for 
calibration checks under § 60.13Cd> to 
this part, shall be sulfur dioxide <SO,>. 
Reference Method 8 shall be used for 
conducting monitoring system perform
ance evaluations under § 60.13Cc> ex
cept that only the sulfur dioxide partion 
of the Method 8 results shall be used. The 
soan shall pe set at 1000 ppm of sulfur 
dioxide. . · . · 

Cb> The owner or operator shall es tab.:. 
lish ·a conversion factor for the purpose 
of converting monitoring data into units 
of the anplicable standard (kg/metric 
ton, .1 b/short ton> . The conversion fac-· 
tor shall be determined, as a minimum, 
three times daily by measuring the con
centration of sulfur dioxide entering the 
converter using suitable methods Ce.e., 
·the Reich test., ··National. Air Pollution 
Control Administration Publication No. 
999-AP-13 and calculating the appro
priate conversion factor for each eight
hour period as follows: 

CF=k.·[l.000-0.015r] 
-r-s 
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where:· 
CF' =conversion factor (kg/metric ton per 

ppm, lb/short ton per.ppm). 
· k :::-constant derived from material bal

ance. For determining CF in metric 
units, k=0.0653. For determining CF 
ln English units, k=0.1306 .. 

r =percentage o! sultur dioxide by vol
ume entering the gas converter. Ap
propriate corrections must be made 
for alr injection plants subject to the 
Administrator's approval.. 

s =percentage of sulfur dfoxlde"by vol
ume ln the emissions to the atmos
phere· determined by the cont!Duous 
monltQring system required under 
paragraph {a) or this section .. 

(C) The owner or operator shall re· 
~ord all conversion factors and values un
jer paragraph <b> of this. section from· 
which they were computed <i.e., CF, r; 
and s> · · . 

• . . . • • ... 
<e> For the purpose o! rei>orts "under 

§ 60.7<c>, periods of excess emissions 
shall be all three-hour periods <or the 
arithmetic average of-three consecutive 
one-hour periods> during which the in
tegrated average sulfur dioxJde emissions 
exceed the applicable standards under 
§ 60.82. 

Subpart I-Standards of Performance for 
A.sphalt Concrete Plants 

§ 60.92 [Amended] 

13. Paragraph Ca> <2> of § 60.92 1s 
amended by deleting the second sentence. 

Subpart J-Standards· of Performance for 
Petroleum Refineries 

§ 60.102 [Amended] 

14. Paragraph <a> <2> ·or § 60.102 is 
amended by deleting the second sentence. 

15. Section 60.105 is amended by re
vising paragraphs <a>, <b> •· and (e). to 
read as follows: 

§ 60.105 Emission .monitoring. 

Ca> Continuous monitoring systems 
shnll be installed, calibrated, maintained, 
and operated by the owner or operator as 
follows: 

< 1 > A continuous monitoring system 
for the measurement of the opacity1of 
emissions discharged into the atmosphere 
from the fluld catalytic cracking unit cat
s:llYst regenerator. The continuous moni
toring s3•stem shall be spanned at 60, 70, 
or 80 percent opacity. 

<2> [Reserved] 
<3> ·A continuous monitoring system 

for the measurement of sulfur dioxide in 
the gases discharged int.O the atmosphere 
from the combustion of fuel gases <ex
cept where a continuous monitoring sys
tem for the measurement of hydrogen 
sulfide is installed under paragraph· <a> 
<4> of this section). The p0llutant gas 
used to prepare calibration gas mixtures 
under paragraph 2.1, Performance Speci'
ficatlon 2 a.nd for calibration checks un~ 
der § 60:13<d> to this part, shall be sul
fur dioxide <SO.>. The span shall b~set 
at 100 ppm. For conducting monitoring 
system performance- evaluations under 
§ 60.13<c>, Reference Method·6 sh8.Il be 
used> · 
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<4> CReservedl 
<b> [Reserved] 

• ·o • • • 
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·performance, and lnstalla.tlon para.meters. 
Tbt:'ie specifications contain test procedures, 
insta.lis.t!on requirements, and data compu
tation procedures .for eva.luatlng the accept-

(e) For the purpose of reports under ab!llty of the continuous monitoring systems 
§ 60.7(c)', periods of excess emissions that subject to appro\"al by the Administrator. 

sh&ll be reported are defined as follows: ~:1 A16a~~~d Filters. Optical filters with 
(1) [Reserved] . neutra.l spectral characteristics and known 
<2> {Reserved] optical densities to \"islble light or screens 
<3) [Reserved] known to produce specified optical densities. 
(4) Any six-hour period during which · Ca.llbrated filters with accuracies certified by 

the average emissions (arithmetic aver- -the manufacturer to within ·::3 '])ercent 
age of six contiguous one-hour periods) opacity ·shall be used. r""ilters required are 
of sulfur dioxide as measured by a con- low, mid. and high-range filters with nom
tinuous monitoring ·system exceed the Ina! optical densities as follows ·when the 
standard under § 60.104. tra.nsmJssometer Is spanned at opacity le\"els 

·Subpart L-Standards of Performance for 
Secondary Lead Smelters 

§ 60.122 [Amended] 

16. Section 60.122 is amended by de
. leting paragraph <c>. 

•· . ·- • • • 
Subpart M-Standards of Performance for 

Secondary Brass and Bronze Ingot Pro
duction Plants 

§ 60.132 [Amended]. 

17. Section 60.132 ·is amended by de
. leting paragraph <c> . 

·• • • • • 
Subpart ::>-Standards of Performance for 

Sewage Treatment Plants 

§ 60.152 [Amended] 

18. Paragraph <a> <2) of § 60.152 is 
amended by deleting the second sentence,. 

• ... • • 
19. Part 60 is amended by adding Ap

pendix Bas follows: 

APPENDIX B-PERFORMANCE SPECIFICATIONS 

Performance SpecUi.catlon 1-Performance 
specificatlons and specification test proce
dures for transmlssometer systems for con
tinuous monitoring system exceed the emis
sions. 

1. -Principle and Appllcabll!ty. 
1.1 Principle. The opacity of particulate 

matter In stack emissions Is measured by a . 
continuously operating emlss!on measure
ment system. These systems are based upon 
the principle of transmlssometry which Is a 
direct measurement of the attenuation cf 
visible radiation (opacity) by particulate 
matter In a stack effluent. Light having spe
cfic spectral characteristics Is projected from 

_a lamp across the stack of a pollutant ·source 
to a light sensor. The light ls attenuated due 
to absorption and scatter by the particulate 
ma.tter in the eflluent. The percentage of 
visible light attenuated is defined as the 
opacity of the emission. Transparent stack 
emissions that do not attenuate light wlll 
have a transmittance or 100 or a.n opacity of 
O. Opaque staek emissions that attenuate all 
ot the visible light Will have a transmtttlince 
of O or an opr.clty of 100 percent. The trans
mtssometer -Is evaluated by use of neutral 
density filters to determine the precision or 
the continuous monitoring system. Tests of 
the system are ·performed to determine zero 
drift, . ca.11 bratlon drift, and response time 
.cbaracterlStics of the system. _ · 
· 1.2 Appllcab111ty. This performs.nee spe
cification 1s ·applicable to the continuous 
monitoring systems specified in the subpartS 
for measuring opacity cf emissions. Specifl· 
cations for continuous measurement of vls
:tble emissions are given In terms of_ design,· 

specified by applicable subparts: 

Cal!bmted lillt'r optical densities 
\<1th equivalent. opacity In 

Span value parenthesis 
(percent opacitr) __ Lo_w _____ ?._U_d_---R-

1
-.g-h---

50 ................. . 
60 ................. . 
70_ - - - - - - - - - - - - - - - - -
80 ................. . 
90 ................. . 
100 ................ . 

range range range 

0.1 (20) 
. I (20) 
.1 (20) 
. I (20) 
.1 (20) 
• I (20) 

0. 2 (37) 0;3 (50) 
.2 can ... a <soi 
. 3 (50) • 4 (60) 
.3 (50) .6 (75) 
• 4 (60) • 7 (SO) 
• 4 {60) • 9 (S7!1) 

It is Tecommended that filter calibrations 
be checked with a well-collimated photopic 
transmlssometer of known linearity prior to 
use. The filterg shall be of sufficient size 
to attenuate the entire. light beam of the 
transmlssometer. 

22. Data Recorder, Analog chart recorder 
or other suitable device with Input voltage 
range compatible with the analyzer system 
output. The resolution of the recOTder's 
data output shall be sufficient to allow com
pletion of the test procedures within this 
specification. 

2.3 Opacity measurement System.. An In
stack transmissometer (folded or single 
path) with the optical design s;:>eclficatlons 
designated below, associated control units 
and apparatus 'to keep optical surfaces clean. 

3. Definitions. 
3.1 CoJl.tlnuous Monlto'rJng System. The 

total equipment required for the determina
tion of pollutant opacity In a source efi!uent. 
Continuous monitoring systems consist of 
major subsystems as follows: 

3.1.1 Sampling Interface. The portion of a 
continuous monitoring system ·for opacity 
that protects the analyzer from the emuent. 

3.1.2 Analyzer. That portion of the con· 
tinuous monitoring system which senses the 
pollutant and generates a signal output that 
1s a function of the pollutant opacity. 

3.1.3 Date. Recorder. That portion or the 
· continuous monitoring system that proces~ 
the an!L1yur output and provides a perma
nent record of the output 61gnal In ·terms of 
pollutant opacity. · 

3.2 Transmlssometer. The p<n'tlons of a 
continuous mon1torlng system for opacity 
that Include the sampltng interface and the 
analyzer. 

3.3 Span. The value of opacity at whleh 
the continuous monitoring system ls set to 
produce·the maximum data diisplay output. 
The span &Shall be set at an opacity specified 
1n ea.ch appllca.ble subpart. 

3.4 ·Calibration ErTor. The dilference be
tween the opacity ;reading Indicated by the 
continuous monitoring system and the 
known values ·Of a 'Se?'les ot test standaTds. 
For this method the test standards are a 
set'les of calibrated opticall filter.3 or screens. 
· 3.5 Zero 'Drift; Th~ change 1n continuous 

monltarl.ng system output over a stated pe
. rlod or time. of norma.l continuous operation 
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when the pollutant· concentration .at the 
time or the measurements 1s zero. 

3,6 Calibration D?!itk The change, in thtt 
continuoua monitoring ~tem output over 
a stated -period of time of norms! continuous 
operation ·when the pollutant 00111::entratlon 
at the tune of the .measurements 13 the same 
known upscale value. · 

3.7 System Response. The· time interval 
from a step change Ln opacity In the stack 
a.t the dnput to the continuous monitoring 
system to the time at. which 9S percent of 
the corresponding fl.nal V'B.lue is reached as 
displayed on the continuous monltcrlng sys
tem data 'l'ecorder •. 

3.8 Operational Test Period. A ·minimum 
pertod of time over which a contiduous 
monitoring system is expected to operate 
within· certain performance speclfl.catlons 
wtthouto unscheduled maintenance, orepa.tr: 
or adjustment. 

3.9 Transmittance. The fraction of incident 
light that ifs transmitted through an optical 
medium of Interest. 

3.10 Opacity. The fraction of incident light 
that 13 attenuated ·bY an optical medium of 
interest. Opacity (0) &lld transmittance (T) 
a.re related as follows: · 

0=1-T 
3.11 Optical Density. A logarithmic meas-

ure of the amount of light that it attenuated 
by an optical medium of Interest.· Optical 
density (D) Is related to the transmittance 
and opacity as follows: 

D=-log10T . 
D= -log10 (1--0) 
3.12 Peak Optical Response. The wa.ve

le!:!gth or maximum sensitivity of the instru
ment. 

3.13 Mean Spectral Response. The wave
length which bisects the total area · under 
the . curve obtained pursuant to paragraph 
9.2.1. . 

3.14 Angle of View. The maximum (tobl) 
angle ot radiation detection by the photo
detector assembly or the analyzer. 

3.15 Angle or Projection. The maximum 
(total) angle that contains 95 percent of 
the radiation projected from the lamp assem
bly of thP. analyzer. 

3.16 Pa.thlength. The depth of efliuent in 
the light beam between the receiver and the 
transmitter ot the single-pass transm!.ssom
eter; or the depth of efliuent between the 
transceiver and reftector or a double-pass 
transmlssometer. Two pathlengths are re!er
enced by this specification: . 

3.16.1 Monitor Pathlength. The .depth of 
effluent at the Installed location of the con•. 
tlnuous monitoring system. 

3.16.2 Emission outlet Pathlength. Tiie 
depth of effluent at the location emissions are 
released to the atmosphere. 

4. Installation Spec!flc:i.t!on. . 
4.1 Location. The transmtssometer must 

be located across a section of duct or stack 
that will provide a particulate matter fl.ow 
through the optical volume of the trans
m!ssometer that is representative or the par
ticulate matter flow through the duct or 
stack. It is recommended that the monitor 
pathlength or depth or efliuent !or the trans
missometer include the entire diameter of 
the duct or stack. In installations using a 
shorter pathlength, extra caution must be 
used In determining· the measurement loca
tion representative of the particulate matter 
flow through the duct or stack. 

4.1.l The transmtssomet.er location shall 
be downstream from all particulate control 
equipment. 

4.1.2 The transmlssomet.er shall be located 
as fa.r from bends and obstructions as prac
tical. 

4.1.3 A transmissometer that is located 
In the duct or stack !allowing a bend shall 
be installed In the plane defined by the 
bend where possible. 
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4.1.4 ,The tran.smtssOmeter should be in-
stalled In .an accessible location. · · 

4.1.5 .. When required by the Administrator, 
the· owner or ·operator or a· source must 
demonstrate that the transm!ssometer is lo
cated In a. section of duct. or stack where 
a representative particulate matter distribu
tion exists. The determination shall. be ac
complished by exam1D1ng the ·opacity profile 
of the efliuent at a series or positions across 
the duct or stack while the plant is In oper
ation. at milxlmum or reduced operating rates 
or by other tests acceptable to the Admlnls· 
trator. · · 

4.2 Slotted Tube. Installations that require 
the u5e or a slotted tube shall use ii. slotted 
tube or suflicient size and blackness so as 
not to-Interfere with the rree fl.ow or efliuent. 
through the entire optical volume. or .'the 
transmtssometer or. reftect light Into the 
·iransm1.ssometer _photodetector. Light re·- . 
fiections may be prevented by using black
ened baflies within the slotted tube to pre
vent the lamp rad~atton from impinging upon 
the tube walls, by restricting the angle of · 
projection or the light and the angle of view 
of the photodetector assembly to. less than 
the cross-sectional .area of the slotted tube, 
or by other methods. The owner. or operator 
must show that the manufacturer of the 
monitoring .system has used appropriate 
methods to. minimize light refiections !or 
systems using slotted tubes. 

4.3 Data Recorder output. The continuous 
monitoring system output shall permit ex
panded display of the spa.n opacity on a 
standard 0 to 100 percent scale. Since all 
opacity standards are based on· the opacity 
of the efHuent exhausted to the atmosphere, 
the system out1:mt shall be based upon the 
emission outiet pathlength and permanently
recorded. For affected facilities whose moni
tor pathlength is dl!Ierent from -the facility's 
emission outlet pethlength, a graph shall be 
provtded with the installation to show the 
relationships between the continuous moni
toring system. recorded opacity based upon 
the emission outlet pathlength and the opac
ity or the effluent at the analyzer location 
(monitor pathlength). ·Tests for mef\sure
ment or opacity that are required by this 
performance specification are based upon the 
monitor pathlength. The graph necessary to 
convert the data recorder output to the 
monitor pathlength basis shall be established 
as follows: · 

log (1-0,) = (1111, log (1--0,) 

where: 
O,=the opacity of the eftluent based upon 

l,. 
O,=the opacity o! the efliuent based upon 

1 •. 
1,=the· emission outlet pathlength. 
l,=the monitor pathlength. 

.5. Optical Design Specifications. 
The optical design specifications set forth 

In Section 6.1 shall be met In order for a. 
measurement system to comply With the 
requ1rements of this method. 

6. Determination of Conformance with De
sign Specifications. 

6.i The continuous monitoring system for 
measurement o! opacity shall be demon
strated to conform to the design specifica
tions set forth as follows: 

6.1.1 · Peak Spectral Response. The peak 
spectral response of the continuous moni
toring systems shall occur between 500 nm 
and 600 nm. Response at any wavelength be
low 400 nm or above 700 nm shall be less 
than 10 percent of the peak response-of the 
continuous monitoring system. 

6.1.2 Mean Spectral Response. The mean 
spectra.I response of the continuous monitor
ing system shall occur between 500 nm and 
600 nm. 

6.1.3 Angle of View. The total angle o! view 
shall be no greater than 5 degrees. 

. 6.1.4 Angie of Projection. The total angle 
of projection:shall be no greater Ulan 5 de· 
_gress. · .•. 

.. 6.2 Conformance wtth requtrements.und.er 
Section 6.1 of this specification may be dem· 
onstrated by the owner or operator _of the 

·affected facll!ty or by the manufacturer of 
the opacity measurement system. Where con· 
rorma.nce· ts demonstrated by the manufac· 
turer,. certification that the tests were per
rormed, a description of the test procedures, 
and the test l:esults shall be provided by the 
manutacturer: Ii the source owner or opera. 
tor demonstrates . conformance, the proce
dures used and results obta1ned shall be re-
ported. ,•' . .-

6.3 The general test procedures to be fol· 
lowed to demonstrate conformance wtth ,sec.. 

· tlon .6 requirements are given as follows: 
.{ThP.se procedures Will not be applicable to 
all designs and. :wm require modification In 

· some cases. Where analyzer and optical de· 
sign Is certified by the manufadurer ·to con· 
!arm with the angle of view or angle of pro

. ject!on specifications, the . respective pro-
cedures may be omitted.) . 

6.3.1 Spectral Response.· Obtain spectral 
data for detector, la.mp, and filter componenta 
·used in the measurement system rrom their 
res;iecttve manufacturers. 

6.3.2 Angle of View. Set the received up 
as specified by the manufacturer. Draw an 
arc wtth radius of 3 meters. Measure the re
ceiver response to a small (less than 3 
centimeter;) non-dtre::t!onal light source at. 
5-centtmeter intervals on the arc !or 26 centi
meters on either side of the detector center
line. Repeat the test in the vertical direction. 

6.3.3 Angle of Projection. Set the projector 
up as specified by the manufacturer. Draw 

·an arc with radius of 3 meters. Using a. small 
photoelectric light detector (less than 3 
centimeters), measure the IJght lntens.ity at 
5-centimeter intervals on the arc !or 26 
centimeters on either side of the light source 
c!mtcrllne of projection. Repeat the test ii) 
the vertical direction. 

7. Continuous Monitoring System Per
formance Specifications. 

The continuous monitoring system shall 
meet the perrormance.speclfl.catlons In Table 
1-1 to be considered acceptable unde1· this 
method. 

TABLE 1-1.-P.erfnrnu:ince specification.~ 

Parcmdtr SpteijiClltilYIU 

a .. Calibmtlon error................. <3 pet opacity.1 
b Zero drift (24 hl. .. ~---······-··-· $2 pct opsclty.1 

c.Cailbratlon drift (24 h) .••.•..•..• !>2 pet opacity.I 
d. Response time .•••••.•.••••. -.••• 10 s (maximum). 
e. Operational test p~rlod........... 168 h. 

1 Expressed as slim ol absolu ta mean .-slue and the 
9S pet confidence interval of a series of tests. 

8. Performance S;:iec!flcatlon Test Proce
dures. The followtng test procedures shall be 
used to.determine contormance with the re-
quirements of paragraph 7: · 

8.1 Callbraiion Error and Response Time 
·Test. These tests are to be perfonned prior to 
installation of the system on the stack and 
may be performed at the alfected facility or 
at other locations provided that proper notlfi· 
cation is given .. S~t up and calibrate the 
measurement system as specified by the 
manufacturer's written lnstruciions for·the 
moot.tor pathlength to be used In the In
stallation. Span the analyzer as· specified In 
applicable .subparts. 

8.1.1 Ca.Ubratlon Error Test. Insert a series 
of calibration filters In the. transmtssometer 
pa.th at the midpoint. A minimum of three 
calibration filters (low, mid. and high· 
range) selected In accordance with the ta.ble 
under para.graph 2.1 and calibrated within 
3 percent must be used. Make a total or five 
nonconsecutive rei>.dlngs for each filter. 
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Record the measurement system output 
readings 1n percent opacity. (See Figure 1-1.) 

8.1.2 System Response Test. Inse.rt the · 
high-range filter In the transmtssometer 
path five Umes lllld record the·tlme required 
for the system to respond to 95 percent of 
final zero and high-range filter:values. (See 
F1gure 1-2.) 

RULES AND REGULATIONS 

Ugn optics, and make any necessary a.dJust
ments to the calibration of t.he system de.Uy. · 
These zero and calibration e.dj'astments and 
optical realignments are allowed only at 24-
hour intervals or at such shorter Intervals as 
the manufacturer's written Instructions spec
ify. Automatic .corrections made by tbe 
measurement system without operator Inter
vention a.re allowable a.t any time. The mag
_nitude of any zero or span drift adjustments 
shall be recorded. During this 168-hour op-

8.2 Field"" Test for Zero Ori.ft e.nd calibra
tion Drift. Install the continuous monitoring 
system on the affected facility and perform 
the following alignments: 

8.2.1 Preliminary Alignments. As soon a.s 
possible atter Installation and once a year 
thereafter when the facility 1s not in opera
tion, ·perform the folloWing optical and zero 
alignments: 

8.2.1.1 Optical Alignment. Align the light 
beam from the transmlssometer upon the op-_ 
tlcal surfaces located across the eftluent· (I.e., 
the retroflector or photodetector as applica
ble) in accordance With the manufacturer's 

. eratlonal test period, record the !ollowlng at 
24-hour Intervals~ (a) the zero readlng·and 
span readings after the system ls calibrated 
(these readings ·should be, set at the same 
value at the beginning of each 24~hour pe
riod);. (b) the zero res.ding after each 24 
hours of operation, but before cleaning and 
adjustment; a.nd (c) t°l'e span readin~ after 
cleaning· and zero ad.!ustment, but before 
span ad.1ustment. (See Fl~ure 1-3.) . 

Instructions.· . · 
· 8.2.1.2 Zero Allgninent. After the transmls

someter has been optically aligned and the 
transmlssometer mounting 1s mechanically. 
stable (I.e., no movement of the mounting 
due to thermal contraction of the stack, 
duct, etc.) and a clean stack condition has 
been determined by a steady zero opacity 
condition, perform the zero a.llgnment. This 
alignment Is performed by balancing the cou
tinuous:monltor system response so that any 
simulated zero check couictdes with an ac
tual zero cheek _performed across the moni
tor pathlength of the clean 11tacl-'.. · 

8.2.l.3 Span. Span the continuous xponltor
lng system at the opacity speclfied ln sub- · 
parts and offset the zero setting at least 10 
percent of span so tl:iat negative drift can be 
·quantified. 

8.2.2. Final Alignments. After the prelimi
nary alignments have been completed and the 
affected faclllty has been· started up and 
reaches normal operating temperature, re
check the optical alignment in accordance 
with 8.2.1.1 of this specification-. If the align
ment has shifted. realign the optics, record 
any·detecte.ble shift In the opacity measured 
by the system that can be attributed to the 
optical realignment. and notify t.he Admin
istrator. This con_dlt!on may not be objec
tions ble If the affected taclllty-0perates with
in a f&lrly constant and adequately narrow 
range o! operating temperature·s that does · 
not produce significant shtftS in optical 
alignment during normal operation of the 
facUlty. Under circumstances where the facil
ity operations produee fiuctuatlons in the. 
effluent ·gas temperature that result in sig
nificant mi.sa.llgnmenta, the .Administrator 
may require Improved mounting structures or 
another location for 1nstallat1on o! the.trans
mlssometer. ;..;:;_:_., ·. . . · _ 

9. Calculation, Data Analysis, and Report-
ing. . . . . 

9.1 Procedure for Determination of Mean 
Values and Confidence Intervals. 

9.1.1 The mean value of the data set is cal
cUlated according to equation 1-1. 

. 1 n 
i=:- Z:x1 

n l=l Equation 1-1 
where x,= absolute value of the Individual 
measurements,. 

. I= sum of the Individual values. 
x=mean va.Jue, and 
n=number of data pointS. 

9.1.2 The 95 percent confidence Interval 
(two-sided)· ts calculated according to equa
tion 1-2: 

t 9"5 ~~-~~----C.I.1s= 
1
:_:__ -VnC:E~12 )- ( :Ex1)2 

n"n-1 
Equation 1-2 

where 
:Ex1=sum of all data points, 
t.v;s=ti-a/2, and 

C.I.1s=95 percent confidence intervnl 
estimate of the average mean 
value. 

Values for t.975 

n 

2_ - - • ·--.: ____ -- -
3_ - • -- ---- - - --'·. ·---- --- .. --. -- --
5· - ·• • -- · · - · ----· 
6 •• ----- •• -- - -·-· 
7 ____ ·--·-----·-· 
8. "-~--' - ·- ·- ·- .• g ______ ; _________ . 

•.975 

12. i06 
4.303 
3.182 
2. 776 
2.5il 
2. 447 
2.36.5 
2.306 

n 

10 ___ ---· -· --- ---
11- - • ---- •• • ---· -
12-------··---··-
13. ---- -•. - -• --- -
14. -- •• - -- - ---- -• 
15. -· - -- ---- .. -· -
16-----···-··--·-

1.975 

2.262 
2.228 
2. 201 
2. li9 
2.100 
2. 145 
2.131 

8.2.3 Conditioning Period. After. complet-
ing the post-startup alignments, operate the The values In this table e.re already cor
system for an Initial 168-hour conditioning rected for n-1 degrees of freedom. Use n equal 
perlOd 1n a. normal operational manner. . - to t~e number of samples as data points. 

8.2.4 Operational Test Period. After com- 9.2 Data Analysts and Reporting. 
pleting the conditioning period, operate tbe 9.2:1 -Spectral Response. Combine the 
system far a.n a.ddltlone.l 168-hour period re- spectral . data .obtained In .. a.ccordance With 
ta\nlng the zero offset. The system shall mon- 'paragraph 6.3.l to develop the effective spec
ttor the source e~uent at all times except tral response curve or the transmlssometer. 
when being xeroed or calibrated. At 24-hour Report the wavelength at which the peak 
Intervals the zero and span shall be checked response occurs, the wavelength at. which the 
according to the manufacturer's instructions. ·mean response occurs, and the maximum 
Mlntmum p~ures used. shall provide a · response at: any wavelength below 400 nm 
system check of ~e analyzer internal m1rrors and above 700 run expressed as a. percentage 
a.nd all electronic circuitry including the of the peak response as required under para
lamp and pbotodetector assembly and 6h811. · gi'aph 6.2. 
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9.2.3 Angle of Projection. Using the data 
obtained In accordance with paragraph 6.3.3, 
calculate the response of the photoelectric 
detector as a function of projection angle In 
tbe horizontal and verucal directions. Report 
relative angle of projection curves as required 
under paragraph 6.2. 

9.2.4 Calibration Error. Using tbe data from 
paragraph. 8.1 (Figure 1-l), subtract the 
known filter opacity value from the value 
shown by the measurement system !or each 

. of the 15 readlt?gs. Calculate the mean and 
95 percent confidence interval of the five dif
ferent values at each test filter value accord
ing to equatl::ms 1-1 and 1-2. Report the sum 
of the absolute mean difference and the 95 
percent confidence Interval for each of the 
three test filters. . 

9.2.5 Zero ·Drift. Uslng the zero opacity 
values measured every 24 hours during the 
field test (paragraph 8.2), calculate the dif
ferences between the zero point after clean

.1ng, aligning, and adjustment, and the zero 
value 24 hours later just prior to cleaning, 
aligning, and adjustment. Calculate the 
mean value of these points and the confi
dence interval using equations 1-1 and 1-2. 
Report the sum of the absolute mean value 
and the 95 percent confidence Interval. 

9.2.6 Calibration Drift. Using the span 
value· measured every 24 hours during the 
field test, calculate the differences between 
the span value after cleaning, aligning, and 
adjustment or zero and span, and the span 

. value 24 hours later just after clearung, 
aligning, and adjustment of zero and before 
adjustment of span. Calculate the mean 
value of these points and the confidence 
Interval using equations 1-1 and 1-2. Report 
the sum of the absolute mean value and the 
confidence interval. 

9.2.7 Response Time. Using the data from 
paragra.ph 8.1, calculate the time Interval 
from filter insertion to 95 percent of the final 
stable value for all upscale and downscale 
traverses. Report the mean of the 10 upscale 
and downscale test times. 

9.2.8 Operational Test Period. During th~ 
168-hour operational test period, the con
tinuous monitoring system shall not require 
any corrective maintenance, repair, replace
ment, or adjustment other than that clearly 
specified as required in the me.nufacturer's 
operation and maintenance manuals as rou
tine and expected during a one-week period. 
If the continuous monitoring system Is oper
ated within the specified performance pa
rameters and does not require corrective 
malntenance, repair, replacement, or adjust
ment other than as specified above during 
the 168-hour test period, the operational 
test period shall have been successfully con
cluded. Fa11ure of the continuous monitor-

. ing system tO meet these requirements shall 
call for a repetition of the 168-hour test 
period. Portions of the tests which were sat
lsfa.ctorlly completed need not be repeated. 
Fa!lure to meet any performance specifica
tion (s) shall call for a. repetition of the 
one-week oneratlcinal . test period and that 
specific portion o! _the tests required by 
paragraph 8 related to demonstrating com
pliance . with the failed specification. All 
maintenance and a.djustments required shall 
be recorded. Output readings shall be re
corded before and 1lfter all a.dJustments. 
10. References. · 

Include a procedure for prod.us:lng a slmu- 9.2.2 Angle of View. Using the data obtained 
lated zero opacity condition and a simulated In accordance with parai;raph 6.3.2, calcUlate_ 
upscale (span) opacity condition .as.viewed the response of tbe receiver a'S a function 11f 
by the receiver. The manufacturer's written·." viewing 11.ngle in the horizontal and vertical . 
Instructions may be used providing that they directions (28' centimeters of a.re with a 
equal or -exceed these minimum procedures. .radius of 3 meters equal 5· degrees) .. Report. · 
Zero and span the transml&sOmeter, clean all . relative 11.ngle of view curves as .required un
opUcal SUJ'facea eicpmecl ·io the .etftuent, iea- .·_. der J?ar~graph_-6.2.' 

10.1 "Exnerlmente.l Statistics," Department 
of Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
s-3.1.4 .. 

10.2 "Performance Specifications for Sta• 
tlonary-Source Monitoring Systems for Gases 
and Visible Emis81ons," EnvlrOnmental Pro-
1'eetlon ·Agency, Research Triangle Plµ'k, 
N.C., EPA~/~7t--01S;January 1974. 
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Calibrated Neutral· Dens1 ty Fflter Data 
(See paragraph 8.-1-. 1 )· 

low Hid 
Range __ %.opacity 
Span Value ___ % opacity 

Range.-.. _l opacity 

Date of Test· . location. of Test 

'Analyzer Reading .. 

Calibrated: Ftl ter1 · S Opacity 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14. 

15 

low 
!Mean difference --
Confidence interval --

. 3 
Calibration error '"l~ean Difference + c.1. -
1Low, mid or hfgh range 
2ca11bration fift.ar opacity - analyzP.r reading 
3Absolute value 

figure 1-1.· Cal~brat1o~ E~ror Test 

:Kigh. 
.Range ~.,opacity 

... 

Oifferen~esz 
% Opacity 

. 

Hid Hf gh 

-- -
- --
-- -

Dita·~ Test.,, ... -----

·-.1~1-------...-' -flr 
Ml.rzar - Sett!ot•_,,.;...;._ __ _,. -ttr. 
._.,. ' .,. ___ ,__~ 

z. -· ·----·-.. __ ..;.... __ _ 
S• ........ 

-----2';...·-----z"" .. _ _.;... __ _ 

4' -

------
~.-~--·-.---
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Zero Setting (5:ee paragraph_S.Z.1) !>.:te of Test 

Span Setting 

Date Zero Rc~~ln9 Span P.c~dl ng Calibration 
and· (Before c1Pan1ng Zero Drift · (Aftr.r tle~nfng and zero_ adjustment Orf ft 

but before span _adjustment) . (t.Span) Time and adjust~nt) · 't.Zero) 
... 

lero Drift !'"Mean Zero Ori ft• _ + Cl . (Zero) ,; 

Calibration llrlft •·Hean Span Drift• + Cl (Span) . 
• Absolute .Ya1ue. 

ffgure 1-3. Zero ar>d Calibration Drift Test 

PE:RFORMANCJ!: SP!lCU'lCATION 2-PF.llFORMANCE 
SP£CU'ICATrON8 AND SPECIFICATION TEST PRO• 
CEDv'"llES FO!t "MONITORS OF so. AND NOx 
PROM STAnONAKY SOURCES 

1. Principle.and Appllce.blllty. 
1.1 Principle. The concentrnt!on of sulfur 

dioxide or oxides or nl trogen poll utt1.nts in 
stack emissions Is measured ·by e. r,onunu
ously opera.ting emission measurement sys
tem. Concurrent wltb operation of the con
tinuous monitoring system, 'the poilute.nt 
concentrations are also measured with refer
ence methods (Appendix A). An average of 
the continuous monitoring system data Is 
computed for ·each reference method testing 
period and compared to dete1-mine the rele.
ti\•e accuracy o! the continuous monitoring 
system. Other· tests of the contlnuous mon
itoring system are also performed_ to deter
mine calibration error, drift,. e.nd response 
che.ra.cterlstlcs o! -the system". 

1.2 Ap.plicab1!lty. This performe.uce spec
lflce.tlon Is applicable to eve.lue.tlou of con
tinuous monitoring systems !or measurement 
of nitrogen oxides or sulfur dioxide pollu
tants. These specifications conte.ln test pro
cedures, Installation requirements, and data 
computation procedures for eve.Jue.ting the 
acceptablllty of the continuous monitoring 
systems.· 

2. Appa.ratus. . 
· 2.1 Calibration Oas Mixtures.· Mixtures of 

known concentrations o! pollutant gas ln a 
diluent gas she.II be prepared. The pollutant 
gas shall be sulfur dioxide or the a.pproprie. te 
oxlde(s) of nitrogen specified by paragraph 
6 e.nd within subparts. For sulfur dloXide gas 
mtxtures, the diluent gas may be air or nltro-
gen. For nitric oxide (NO) gas mixtures, the 
diluent gas shall be oxygen-free (<10 ppm) 
nitrogen, and for nitrogen dioxide (NO.) gas 
ml.Xtures the diluent gas shall be air. Concen
trations· o! approximately 50 percent and 90 
percent of span are required. The 90 percent 
gas mixture Is used to set and to check the 
span and-ls referred to as"the span gas. 

2.2 Ze1-o Gas. A gas certified by the .nie.nu
ra.cturer to contain !en tban l ppm of the 
pollutant iras or .. ambient a.tr ma:v be ·used. 

2.3 Equipment for measurement of the pol· 
lutant ge.s concentration using the reference 
method spec!tied In the appl!cable standard. 

2.4 Data. Recorder. Analog chart recorder 
or other suitable device with input voltage 
range compatible with analyzer system out-

. put. The resolution of the recorder's data 
output shall be sufficient to a!low completion 
of the "test procedures within this specifi
cation. 

2.5 Continuous monitoring system !or SO, 
or NO. pollute.nts as appl!cable. 

3. Definitions. 
3.1 Continuous Monitoring System. The 

.total equipment required for the determina
tion of a polluta.Dt gas concentration In a. 
source effluent. Continuous monitoring sys
tems consist of major subsystems as follows:. 

3.1.l Se.mpl!ng Interfe.ce--'I'hat portion of 
an extractive continuous monitoring system 
that performs· one or more of the following 
operations: acquisition, transportation, and 
conditioning of a sample of the source efflu
ent or that portion of an in-situ ·continuous 
monitoring system that protects the analyzer 
from the ellluent. 

3.1.2 :Analyzer-That portion of the con
tinuous monltorlng -system which senses "the 
pollutant gas and generates a signal output 
that is a !unction of the pollutant concen
tration. 

3.1.3 Data Recorder-That portion of the 
continuous moq.ttorlng system that provides 
a permanent recorc;:l of .the output signal In 
terms of concentration uni is. 

3.2 ·Span. The· value or pollutant concen
tration at which the continuous monitor
ing system lS set to produce the maximum 
data display output. The span shall be set 
at the concentration specified In each appli
cable subpart .. 

3.3 Accuracy (Relative) · The ·degree o! 
correctness wltb . which the continuous 
monitoring system yields the value of gas 
concentration o! .a sample i:~lative to the 
value. given by a defined re~erence method. 
This accuracy Is expressed in terms of error, 
which Is tbe difference between the paired 
concentration. measurements expressed as a 
percentage_ of the .mean reference value._ 

3.4 Calibration Error. The dl.fference be· 
tween the pollutant concentration indi
cated bv the continuous monitoring system 
a.nd th~ known concentration of the test 
gas mixture. . 

3.5 Zero Drift. The change in the continu
ous monitoring system output over a stated 
period of time of. normal con tlnuous opera
tion v.-ben the pollutant concentration at 
the time·tor the measurements is zero . 

3.6 Calibration Drift. The change In the 
continuous monitoring system- output over 
a stated time period of normal continuous 
operations when the pollutant concentra
tion at the time of the measurements ts the 
same known upscale value. 

3.7 Response Tlme. The time interval 
from a. step change in pollutant concentra
tion at the input to the continuous monl
to:-ing system to the time e.t -which 95 per
cent o! the corresponding final value Is 
reaclied as displayed on the continuous 
monitoring system data. recorder.· 

3.8 Operational Period. A minimum period 
of time over which a mea..o;urement system 
1s expected .to opernte within certain per
formance specifications without unsched
uled maintenance, repair, or adjustment. 

3.9 Strat1ftcatlon. A condition identified 
by a difference in excess of 10 percent be
tween the average concentration In the duct 
or stack and the concentration at any point 
more than 1.0 meter from the duct or sta.ck 
wall. . 

4. Installation Specifications. Pollutant 
continuous monitoring systems (SO, e.nd 
NO.) shall be Installed e.t a. sampling loca
tion where measurement& can be made which 
are .directly representative (4.1), or· which 
ce.n be corrected so e..o; to be representative 
( 4.2) of the tote.I emissions from the affected 
facility. Conformance with this requh'ement 
shall be accomplished as follows: 

4.1 Ef!luent gases may he as~umed to be 
nonstratlfied I! e. sampling location eight or 
more stack die.meters (equivalent die.meters) 
downstr~am of any air In-leakage Is se
lected. This assumption and de.ta correction 
procedures under· pa.re.graph 4.2.1 ma.y not 
be applied to sampling locations upstream 
of an air preheater In a. stream generating 
fe.ctlltv under Subpart D or this part. For 
sampling locations where effluent gases are 
either demonstrated (4.3) or may be as
sumed to be nonstrattiied (eight diameters), 
a point (extractive systems) or path (in-situ 
systems) of average· concentration ma.y be 
monitored. . 

4.2 For se.mpllng locations where eflluent 
gases cannot be assumed to be nonstrati
fi'ld (less the.n eight diameters) or have been 
shown under paragraph 4.3 to be stratified, 
result.s obtained must be consistently repre
sentative (e.g. a point of e.verage concentra
tion may shift with load changes) or the 
data ·generated by sampling at a point (ex
tractive syi;tems) or a.cross a. path (In-situ 
systems) must be corrected (4.2.1 e.nd 4.2.2) 
so as to be representative ct the total emis
sions from the affected fe.clllty. Conform
ance with this requirement may be accom
plished In either of tbe following ways: 

4.2.1 Installation or a d!luent continuous 
monitoring system (00 or co. as applicable) 
In accordance with the procedures under 
pare.graph 4.2 of Performance Specification 
3. of this a.ppendlx. If the pollutant e.nd 
diluent monitoring systems are not of the 
sa.me type (both extractive or both in-situ), 
the extractive system must use a multipoint 
probe. · 

4.2.2 Installation of extractive pollutant 
monitoring 11ystems using multipoint ·sam
pling probes or,in-slt'u pollutant monitoring 
system!! that sample or view emissions wh!ch 
are con~l.!;tently representative of the total 
emissions for the entire C1'08ll r;ectlon. 'Ibe 
Admlnlstra~ may require date. to be sub-
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mitted to: demonstrate that., the ·e!DiSSlons 
sampled or. viewed are consistently repre
sentatl ve for several typical faclllty -process 
operating conditions. · . · · _ . _ 

4.3 The owner or operator ·may. perform· a 
traverse to characterize any stratification or 
etnuelit gases that m.ight. exlSt In a stack or 
duct. U no stratlftcatton is.present, sampling 
procedures under paragraph 4.1 may be ap· 
plied even though the eight diameter criteria 
Is not met. 

stack or duct· under paragraphs 4.1· and _4.2.l, Er.:1:2.3 AdJustments. zero an4 callbratton 
·_the sample may· not be extracted at any point . correcttohs.ancl.adjustments·are allowed only 
less than 1.0 meter trom the stack or duct ·at 24-hour Intervals or at such shorter- ln
wall.: Multipoint sampling probes Installed_ tervals a.s -the ·manufacturer's wrttten In
under paragraph 4.2.2 ma.y be located a.t any 'structtona. spectty. Automattc correctlona 
points necessary to.obtain consistently rep- made by· the ·measurement.system without 
resentative samples. ·operator Intervention or Initiation are allow-

·able·at e.ny tlme. During. the entire 168-hour 
5. contuiuous Monltortnf. Syi;iem ·perform· ·operational . test period, record on the- ex• 
a.nee Speclftcatlons._ .ample sheet shown In Plgure -2-a the values 

4.4 When single point sampl.lpg probes tor. 
ext~actlve systems are l.DBtalled Within tbe 

The continuous monltortng system. shall _given by zero and span gas 'pollutant con
mMt·the per!orma.nce specUicatlons In Table centrattons. before· and. after adjustment at 
2..:1 to be considered acceptable under ·this 24_b.our tntervals. 
method. . 6.3 Field Test for BespOnse T1Jn8, 

· _~ABU: 2-1.-Performan.ce speciftcaUom 

1. Accaracy '·---········-·······-··:-····-··'.·"'-··········· 

2. Calibration error'·-·····--······--··"·-··~---·······-··· 

t fe~ ~g g.b~)i::::::::::.:::::::::::::::::::::::::::::: 
s. Calibration drift (2 b) • •••••• ~•------~---····;; • .-•••••••• _ 
6. Calibration drift (24 b).l ••••• "······-····-·············--

~: g=~n!F~od'.:.::::;::::::::::::-::-::::::::::::::.:::: 

Szo pit cf the mean vs;\lne oi the reference me~od tesi. 
.. data. . . 
-S 5 pct or each (50 pct, 90 pct) calibration gas i:n.tsture 
. value. 
2pct or span 

Do. 
· Do. . 

2.5 pct. ol span 
15 min .m.aiimum. 
168 b i:n.lnlmum. 

1 Expressed as sum or absolute mean vaiue plus' 95 pct con.lldence Interval o( a series or.tests. 

6 Performance Specl.fl.catton ·Teat Proce- tlonal 168-hour pertod· retalnJng the zero 
.du;es. The following test procedures shall be offset. The system shall monitor the source 
used to determine conformance with the emuent at all times except when being 
requirements o! paragra.ph 5. For NO, an- zeroed, calibrated, or backpurged. 
requirements of paragraph 5. For NOx an- 6.2.2.l Field Test for Accuracy (Relative) 
alyzers that oxidize nitric oxide (NO) to For continuous monitoring systems employ
nltrogen dloxtde (NO,), the response ttJne Ing extractive sampling, the probe tip for the 
test under paragraph 6.3 of this method shall continuous monltortng system and the probe 
be performed using nltrlc oxide (NO) span tip tor the Reference Method sampling train 
gas. Other tests tor NO. continuoU3 monitor- should be placed at adjacent locations Jn the 
Ing systems under paragraphs 6.1 and 6.2 and duct. For NOx continuous monitoring sys
all tests tor sul!ur dioxide systems shall be tems, make 27 NOx concentration measure· 
performed using the pollutant span gas spe- ments, divided into nine sets, using the ap• 
cified. by each subpart. · pllcable reference method. No more than one 

· 6 1 Callbratlon Error Test Procedure. Set set of tests, consisting of three individual 
up ·and callbrate the complete continuous measurements, shall be performed In any 
monitoring system according to the ma.nu- one hour. All Individual measurements o! 
racturer's wrtten Instructions. This may be each set shall be performed concurrently, 
nccompllshed ·either tn the laboratory or In or within a. three-minute Interval and the 
the field. results averaged. For SO, continuous monl· 

6.1.1 calibration Gas Analyses. Triplicate torlng systems, make nine SO, concentration 
analyses of the gas mixtures shall be per- measurements usJng the appllcable reference 
formed within two weeks prior to use using method. No more than one measurement 
Reference Methods 6 for SO. and 7 for NO.. shall ·be performed In any one hour. Record 
Analyze each callbration gaa mtxture (50%, the reference method test data and the con
!l0%) and record the results on the example tlnuous monltortng system concentrations 
sheet shown In Figure 2-1. Each. sample test on the example data sheet shown in Figure 
result must be within 20 percent of the aver-- 2-3. 
aged result or the tests shall be repeated. 6.2.2.2 Field Test for Zero DrUt· and Call• 
Thls step may be omitted for non-extractive bratlon Drtft. For extractive systems, deter
monltors where dynamic calibration· gas mix- mtne the values given by zero and span gas 
tures are not used (6.1.2). pollutant concentrations at two-hour Jnter-· 

6.1.2 Calibration Error Test 'Procedure. va.ls until 15- sets of data are obtained. For 
Make a total of 15 nonconsecutive measure- nonextractlve measurement system3, the zero 
ments by alternately using zero gas and each · value may be determined by mechanically 
callberatlon gas mixture concentration (e.g., producing a zero conditton that provides a 
0%, 50%, 0%, 90%, 50%. 90%, 50%, 03, system check o! the analyzer Internal min'Ors 
etc.). For nonextracttve continuous monitor- and all electronic circuitry tncludlng the 
Ing systems, this test procedure may be per• radbtlon source and detector assembly or 
formed by using two or more calibration gas_ by tnserting three or more callbration gas 
cells whose concentrations are certified by cells and computing the zero point from the 
the manufacturer to be functionally equlva- upscale measurements . .If thts latter tech· 
lent to these gas concentrations. Convert the ntque ts used, a graph(s) must be retained 
continuous monltortng system output read- by the owner or operator for each measure
·lngs to ppm and record the results on the . ment system that shows the relatlonshlp be· 
example sheet shown 1n Figure 2-2. tween the upscale measurements and the 

6.2 F'le!d Test !or Accuracy (Relative). zero point. The span of the system shall be 
Zero Drift, and Calibration Drift. Install and checked by using a calibration gas cell cer· 
operate the continuous monitoring system In tUied by the manufacturer to be !unction
accordance wtth the manufacturer's written ally equivalent to 50 percent of span concen
tnstructtons and drawings-as follows: tration. Record the zero and span measure-

6.2.1 conditioning Period. Offset the zero ments (or the computed zero drt!t) on the 
setting at least 10 percent of the span so. example ·data sheet shown In Figure 2-4. 
that nega.ttve zero drift can be quantified.. The two-hour periods over which measure
Operate the system tor an Initial 168-hour ments are conducted need not be consecutive 
conditioning pertod tn normal operating but may not overlap. AU measurements re
manner. · quired under this paragraph may be con-

6.2.2 Operational. Test Period. Ope1"Sote the ducted concurrent wtth tests under para
conttnuous monitoring system for an t>ddt- graph 6.2.2.1. 

: 6.3.1 Scope Ot Test. Use the enttre continu
ous monitoring system as Installed, lncludJng 
sample transport lines _if used. Plow rates, 
line diameters, pumpl.Iig rates, pressures (do 
not aJ]J)w the pressurized. calibration gas to 
change the·normal operating pressure in the. 
sample. iinej ,~-·etc:, shall be n.t the· nom.lut;L~ 
values tor normal operation a.s speclfted in 
the' manufac.turer's written instructions. I! 
the analyzer 1S used to sample more than one 
pollutant source (stack), repeat this test for 
each sampling polnt. 

.6.3.2 Besponae Time ·Test Procedure. In
troduce zero gas Into the continuous moni
toring system sampllng Interlace or a.s close 
to the sampling interface as possible. When 
the system output reading has stabUJzed, 
switch quickly to a known concentration or 
pollutant g1111. Record the time trom concen· 
tratlon switching to 95 percent ot final stable 
response. For non-extractive monitors, the 
highest available calibration gas _concentra
tion shall be switched. Into and out or the 
sample path and response times recorded. 
Perform this test sequence three (3) times. 

. Record the results of each test on the 
example sheet shown In Ftgure 2~. _ 

7. Calculations, Data Analysis and Report-
ing. - . 

7.1 Procedure tor determJnatlon of mean 
values and confidence intervals. 

7.1.l The mean ·value of a data set ts 
calculated according to equation 2-1. _. 

I n· 
i==~ :Exi 

n l=I __ Equation 2-1 
where: 

x1=absolute value o! the measurements, 
l:=sum of the indlv1dual values, 
x::::mean value, and 
n::::number of data points. 

7.1.2 The 95. percent confidence Jnterval 
(two-sided)· Is calculated according to equa.-
tlon 2-2: · 

where: 
. l:x;=sum or all data points, 

t.1175=t1-a/2, and 
C.I.9~=95 percent confidence interval 

estimate or the ·average mean 
value.· . . 

· Values for •.975-
··.97~ 

! ... ____________ 12. 706 
2 •••••• ~......... 4.303 
3 •• -............. 3.182 
4n..--······-···~ 2. T/6 
5 ____ ·---········- 2. 571 
& • .:.._;........... 2.447 
1-"-··;.......... 2.385 
8---~---·-······· 2.306 
9----·~----····· 2.262 
10.-............. 2. 228 
12 •• :............ 2.201 
13............... 2.179 
14 •••••••• ______ 2. 160 
15............... 2.14S 
16 ••••••••• ·-···· 2.131 

The values In this table are already cor·. 
rected !or n-1 degrees o! freedom. Use n 
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·equal to the number ot samples .1111 data 
polnta. . 

7 .2 Data Analysis and Reporting. 
7.2.1 Accuracy (Relative). For each of the 

lllne re!erence method test points, determine · 
the average pollutant concentration reported 
by the continuous monitoring system. These 
average concentrations shall be determined 
·from the continuous monitoring systein de.ta. 
recorded under 7.2.2 by integrating or aver
aging the pollutant.concentrations over ea.ch 
ot the time lnterva.ls concurrent with each 
reference method testing period. Before pro
ceeding to the next step, determine tbe basis 
(wet or dry) of the contl.nuous monitoring 
system date. and reference method test data 
concentrations. If the bases are not con
sistent, apply a moisture correction to either 
reference method concentrations or the con
tinuous monJtorlng system concentrations 
as appropriate. Determine the correction 
factor by moisture tests concurrent With the 
reference method testing periods. Report the 
moisture test method a.nd the correction pro
cedure employed. For each ot the nine test 
runs determine the difference for each test 
run by subtracting the respectt ve ·reference 
m9thod test concentrations (use average of 
each set of three measurementa for NO..) 
from the continuous monitoring system Inte
grated or average:!. concentrations. Using 
these de.ta, compute the mean dl1ference and 
the 95 percent confiden~ tnterval o! the dlt
rerences (equations 2-1 and 2-2). Accuracy 
ls reported as the sumo! the absolute value 
or the mean dl.fference and the 95 percent 
confidence Interval of the dUl'erences eit
pressed a.a a percentage or the mean refer
ence method value. Use the example sheet 
shown lD Figure 2-3. 

7.2.2 Cal1bratlon Error. U&ing the data 
from paragraph 6.1, subtract the measured 
pollutant concentration determlned under 
paragraph 6.1.1 (Figure 2-1) from the value 
s.hown by the contLnuow; mon.ttorlng system 
!or each of the ftve readings at each con
centration me!LSured under 6.1.2 (Figure 2-2). · 
Calcuiate t.be mean of these dUl'erence values 
and the 95 percent confidence Intervals ac
cording to equatlollS 2-1 and 2-2. Report the 
ca.lib:-at1on error (the sum of the absolute 
value or the mean dUTerence a.nd the 95 per
cent conftdence interval) as a percentage of 
each respective calibration gas concentra
tion. Use emmple sheet shown 1n Flgure 2-2. 

7.2.3 Zero Drift (2-hour). Using the zero 
concentra.tton values measured each two 
hours during the field test, calculate the dif
ferences between consecutive two-hour read
ings expressed in pptll. Calculate tbe melln 
differeDCe and the con1idence Interval using 
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equations 2-1 and 2-2. Report the zero drift 
as the sum o! the absolute mean value and 
the confidence interval as a percentage ot 
span. Use example Eheet shown in Figure 
2-4. 

7.2.4 Zero DrUt (24-hour). Using the zero 
concentration values measured every 24 
hours during the field test. calculate the dlf• 
ferences between the zerci potnt after .zero 
adjustment and tbe zero value 24 hours later 
Just prior to zero adjustment. ·Calculate the 
mean value of these points and the confi
dence interval u51ng equations 2-1 and 2-2. 
Report the zero drttt (the sum ot the Abso
lute mean and confidence interval) as a per-. 
centage of span. use example sheet shown ln 
Figure 2-8. 

7.2.5 Calibration Drift (2-hour). Using 
the calibration values obtalne:I at two-hour 
Intervals during the field test, calculate the 
dl.fferences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero drift during that two-hour period. Cal
culate the ·mean and confidence interval of 
these corrected dUference \re.lues ustng equa
tions 2-1 and 2-2. Do not use the differences 
between non-consecutive ·readings. Report 
the calibration drttt B.!I the sum of the abso
lute mean and confidence Interval as a per
centage of span. Use the example Bheet6hown · 
in Figure 2-4. . · 

7.2.6 C'-11bratlon Drltt (24-hour). .Using 
the calibration values measured every 24 
hours during the field test, calculate the dif
ferences between the calibration concentra
tion reading after zero and c6.llbratlon ad-

. justment, and the cal1bratlon concentration 
reading 24 hours later a!ter zero adjustment 
but before calibration adjustment. Cal.Culate 
the mean value of these differences and the 
confidence lllterval using equations 2-1 and 
2-2. Report the calibration drift (the sum or 
the absolute mean and con1!dence interval) 
as a percentage of span. Use the example 
sheet shown ln Figure 2-5. 

7.2.7 Response Time. Using the Charts 
!rom paragraph 6.3, calculate the time inter
val !rom concentration swttchlng to 95 per
cent to the fiDal stable value !or all upscale 
and downscale tests. Report the mean of the 
three upscale test times and tbe mean of the 
three downscale test times. The two aver
age tlmes should not di.trer by more than 15 
percent of the slower time. Report the slower 
tlme as the system response time. Use the ex
ample sheet shown in Figure 2-6. 

7 .2.8 Operational Test Period. During the 
168-hour .performance and operational test 
period, the continuous monJtorlng system 
shall not require any corrective ma.lntenance. 
repair, replacement, or adjustment other than 
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that clearly specified as required 1D >the op
eration and maintenance manuals as routine 
and expected during a one-week period. I! 
the continuous monltortng system operates 
wtth1D the speclfted performance parameters 
and does not require corrective maintenance, 
repair. replacement or adjustment other than 
as speclfted a.bove during the 168-bour test 
period, the operational period w1ll be success

·tully coneluded. Fallure of the continuous 
mo!l1tor1ng system to meet thls requirement 

· shall call tor a repetition of the 168-hour test 
period. Portions of tbe test whlch were.satis
factorily completed need not be repeated. 
Failure to meet any performance speclftca
tlons shall call for a. repetition of the one
week performance test period e.nd that ·por
tion or the testing which ls related to the 
!ailed specification. All maintenance and sd
Justmenta required shall be recorded. out
put readl.ngs shall be recorded before and 
after all adjustments. 
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8.1 "Monitoring Instrumentation for the 
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tion of Nitrogen Oxides Content of Station
ary -source Emlsslons," Environmental Pro
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Volume 1, APTD--0847, October 197'1; Vol-

. ume 2, APTD--0942, January 1972. 
8.3 "Expert..iental Statistics," Department 
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8.4 "Performance Specl.tlcations tor Sta
tionary-Source Monitoring Systems tor Gases 
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:calibration, Gas ·Mixture· Data· (From Figure· 2-U· 

·High·(90%) ~pm· 
- . . . . --

Run 1 
Ca 1 ibratiorrr.as 

Concentra tion.;pcm 
('leasureme"rif System> 

Readi nq, DDl!I Differences ·l ·com 

l'· 

2 

3 

4 
.. 

s 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

Hid High 

Mean difference· 

Confidence interval + +· 

Calibration ~~ean Oifference
2 

+ C. t. 
error =Average Calibration Gas Concentration x 100_. _% __ . %, 

1calibration gas concentration - measurement· system reading 
2Absolute value 

Figure 2-2. Calib.·ation Error Oetennination 

ttererence "ethoa ::M "" es ....... 

Dato sol NG 1;0 
Sa~?fe 2 

~o 
SaD?f•· J 

• f!O Sa'"!> le 
A~era1e 

Analyur 1-Maul'I » Difference 
est and Samp1e· l Sa:npfe T ~erage (PPllll° . • (ppm) 
flo. Time (ppm) (ppm) (PP") (ppm) . {ppn SOz NO, S02 r;o. 

1 .. 
2 1 ... 

3 I 
4 

I 
~ 

6 .. 
7 

8 

9 

~an reference method Mean r!ference method Average of · 
est value (SOzl tost value (HO,) · Use differences 

~ean d!Jf~rtftCes- • ppm (SOz~• • .. . ppm (NOx). 

~S'l CGnftdence intervals • • ! ppo (SOzl. • .! ·ppm <rii>.>. 
~Curacies • Mean difference !absolute value I • 951 confidence interval •· lOO ~ · f (SO ) • s (KO·} 

He.an rererence metnod value·. . -- . 2 ' -- 1 

E•platft ~nd report method used to detemlne Integrated averages. 
.. 

- Hean differences • the AYerage of the dlfferertees minus the mean reference method ~st Yalue. 

·Figure 2·3. AccurJcy DelenolnaUon (SDz and HOx) . _ 
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i)ata 
.... 

Im>. Span Ca11brotlon 
~.t . Time 

Dlte 
Zero Drift sP.n· Drift. Drift 

1>0. Begin . End Reodln~ (oZero) Reeding (6Span) ( Span- Zero) 

I. 

2 

3 

4· 

5 

6 

7 

8 

.9 

10 

hl 

12 

13 

16 

·hs · 
- Zero Or1ft • LMe•n zero Drift* + Cl (Zerol I • ~SpA~j x 100 • • 

CAHbratton Drift • [!lean Span Drift• ~•Cl (Sp>n/ •[Span] x 10~ 
*A~solute Value. 

tlgure '""'• . Lero and CAllbrattcn !:rift (2 liau,rl 

Date Zero Span CaHbration 
and Zero Drift Reading Drift 
Time Reading (.~Zero) (After zero adjustment) (t:.Span) 

Zero Drift = [Mean Zero Drift* + C.I. (zero) ] 

-t [Instrument Span] x 100 = . 
talibration Drift " [Mean Span Drift*. + C.1. (Span) ) 

t [Instrument Span] x 100 ~ . 
'*' Absolute value 

. Figure 2-5. Zero and Cal ibratiori Drift (24-hour:J 
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Date of Test -----,..-
: ~· 

Span Gas Concentration .. ;.. ___ __.ppa. 

Anal,Yze~ Spa~· setting ·ppm 

· l· ____ ._,seconds 

Upiicale 2 ,. ·· ..... · ···· second·s 

3. -----'seconds 

Average upscale response -----'seconds 

___ __.seconds 

Downscale 2 ____ seconds 

- 3-·· seconds 

·Average.downscale response ___ seconds 

System average response ·time (s_10~1er time) " ____ s.econds 

%deviation from slower = fa'veraQe upscale minus aver~ge downscale] x 100., 
system average response [ slower tir.ie J '" .... __ 

Figure 2-6. Response Time 

.fng Anal value Iii displayed on tbe eonttnuoua 
monitoring system data recorder. 

4. Installation Specl.fication. . _ 
·Oxygen· or carbon dioxide continuous mon

itoring systems! shall· be Installed at. a loca
tion where measurements are dlrectlY repre
.sentative of -the total efDuent from the 
affected faclllty or representative of the same 
emue:Ot sampled by a so. or NO. continuous 
·monitoring :system. ThtS requirement. shall 
be complied with by use of applicable rjl
qulreinents in Performance SpectAcation 2 of 
this appendl.x as follows:. . . 

4.1. Installation of Oxygen or Carbon Di· 
onde continuous Monltortng Systems Not.. 
Used to Convert Pollutant Data. A sampling 
Iocatlon shall be selected 1n accordance with 
the procedures under- paragraphs 4.2.1 or 
4.2.2, .or. Performance Speclftcatton 2 of this 
app.endi:. . . 

·. · 4.:l·Installation of Oxygen· or Carbon Di· 
oxide Continuous Monitoring Systems·Used. 
to Convert Pollutant Continuous Monltorlng 
System- Data to Units ot _Applicable Stand.· 
ards. The diluent continuous monitoring sys
tem (oxygen or carbon dioxide) ·shall be In
stalled at a. sampling location where measure
ments that can be made are representative of 
the emuent gases sampled by the pollutant 
continuous monitoring system(s). Conform
ance with this requirement may be accom~ 
pllshed In. any. of the following ways: 

4.2.l The sampling location for the diluent 
system shalt"be near the sampllng location for 

Performance Speclftcatl'on 3-Perfcrmance source effluen:t. The system consists o! three the pollutant continuous monitoring system 
specifications and specification test proce- major subsystems: · such that the same approximate point(s) 
dure·s !or monitors of co, and 0 2 from sta- 3.1.1 Sampling Interface. That portion of . (extractiv~ systems) or path (ln·sltu sys· 
tionary sources. the coD:tinuous monitoring system that per- terns) In the cross sectlon ls sampled or 

1. Principle and Applicability·. forms one· or more of the ·following opera- viewed. 
1.1 Principle. Effluent gases are continu- t!ons: delineation, acquisition, transporta- 4.2.2 The diluent and pollutant continuous 

ously sampled and are analyzed for carbon . tlon,. and condrtlonlng of a sample o! the monitoring systems may be installed at dJ!· 
dloKlde or oitygen by a continuous monitor- s::mrce effluent or protection of. the analyze.r f·?rent locations u the effluent gases e.t both 
ing system. Test3 of the system a.re performed . from the hostile aspects of the sample or sampling locations are nonstratifled as deter- · 
during a minimum opera.ting period to deter- source environment. mined under paragraphs 4.1 or 4.3, Perfonn-
mine zero drift, calibration drift, and re- 3.1.2 Analyzer. That portion of the con- ance Specification 2 of this appendix and 
s;>onse time characteristics. tlnuous mon!torlng system which senses the there Is no ln·l!!akage occurring between the 

1.2 Applicability. This performance spec!- pollutant gas .and generates a signal output two sampling locatlons. It the eJDuent gases 
fication ls appllcable to evaluation o! con- tha't Is a !unction of the pcUutant concen- are stratified at either location, the proce
tlnuous monrtorlng sy3tems for measurement tration. dures under paragraph 4.2.2, Performarice 
of c:i.rbon dioxide or oxygen. These speclflca- 3.1.3 Data Recorder. That .portion of the Specification 2 or this appe_ndlX shall be used 
tions con ta.Jn test procedure3, ·lnstanatton re- contlnuous monitoring system that provides for installing continuous monitoring systems 
qulrements, and data computation proce- a permanent record of ·the output signal Jn at that location. 
dures !or evaluating the acceptability of the terms of c::mcen:tratlon units. 5. Continuous Monitoring System Perform· 
continuous monitoring systems subject to 3.2 Span. The value of oxygen or carb::>n di- · ance Specifications. 
approvi..l by the A~mln·lstrator. Sampling oxide concentra"tlon at which the continuous The continuous monitoring system sbs.11 
may Include either extractive or non-extrac- monitoring system Is set that prodtice.s the meet the performance specl.fications In Table 
tlve (in-situ) procedures. · maximum data dlsp~ay output. For the pur-. 3-1 to be considered acceptable under this 

2. Apparatus. . poses of this method, the span shall be set method. · 
2.1 Continuous Monltortng System for no less than 1.5 to 2.5 times the normal car- 6. Performance Speclftcatlon Te5t Proce• 

Carbon DtoxJde or Oxygen. . bon dioxide or normal oxygen ooncen tration dures. . . 
2,2 Calibration Gas Mixtures. Mixture of In the stack gas of the atrected facility. The following test procedures shall be used 

known concentrations of carbon dioxide or 3.3 Midrange. The value of oxygen or car- to determine conformance with the require
oxygen In nitrogen or air. Midrange and 90 : bon.dtoxlde concentr;i;tion that ·IS representa- mepts of paragraph 4; Due to the wide varia
percent of span carbon dioxide. or oxygen tlve or the normal conditlcns In the stack tion existing In analyzer designs and prtncl
concentratlons are required. The 90 percent gas of. the affected !actllty at typica.l operat- ples of operation, these- procedures are not 
of span gas mixture Is .to be used to set and Ing rates. . applicable to all analyzers. Where this occurs, 
check the analyzer span and Is re!8'1'red to 3.4 Zero Drift. The change In the contln- alternative procedures, subject to the ap· 
as span gas. For oxygen analyzers, It the uous monitoring system outpu·t over a stated . proval. o! ·the Administrator, may he em, 
span ls higher than 21 percent O., ambient. per-lod a! time o! n-ormal continuous opera- ployed. Any·such alternative procedures must 
air may be used .in place of the 90 percent of tlon when the carbon dioxide or ox_nen con- fulfill the same . purposes (vert!y response, 
span calibration gas mixture. Triplicate centratlon at the time for the measurements drift, and accuracy) as the followtng proce- · 
analyses of the gas mixture (except ambient Is zero. : ·' ' dures,. and. must clearly demonstrate con
air) shall be performed wt thin two weeks 3.5 Calibration Drift. The· change in the ·.tonne.nee wt th specifications in Table 3-1. 
prior to use using Reference Method 3 of ··continuous monitoring system output over a 
this part. . stated ttme period of normal continuous op- · 6.1 Calibration Check .. Establish a cali-

2.3 Zero Gas. A gas containing less than 100 eration when. the carbon dioxide or oxygen bration curve for the continuous moni-
ppm qt carbon d·ioxlde or oxygen. continuous. monitoring system: Is measuring · toring system· using. zero, midrange, and 

2.4 Data Recorder. Anal'Og chart recorder the concentration o! span gas. span concentration gas mixtures. Verify 
or other suitable device wlt.h Input voltage 3.6 Operational Test Perl.od. A minimum that the resultant curve of analyzer read
range compatible wtth analyzer system out- period of time over which the continuous ing compared with the ·calibration ga.s 
put. The resolution o! the recorder·s da'ta monitoring system Is expected to· operate . 
output shall ·be sufficient to allow completion within ~ertaln performance specl.ficatlons value is consistent with the expected re
ef the test procedures within this speciftca- without unscheduled maintenance, repair, or sponse curve as described by the analyzer 
tlon. adjustment. . . manufacturer. If the expected resp0nse 

3. Deflnl"tl-ons. 3.7 Response time. The time interval irom · curve· is not ·produced, additional cali-
3.1 Continuous Monitoring sys·tem. The a step change in concentration at the Input 

tota.1 equipment required !or the determlna- to the continuous monitoring system to the · bration gas measurements shall be made, 
tion of carbon dioxide or o~ygen ln a given t.tme at which 95 percent of the correspond-· or additional steps undertaken to verify 
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the accuracy of the response curve of the 
analyzer. · 

6.2 Field Test !or Zero Drift and Cali
bration Drift. Install and operate the 
continuous monit-Oring system in ·accord
ance with the manufacturer's written in
structions and drawings as follows: 

'l'ABLE 3-1.-Perfo1'1m:mce specifications 

I. Zero drift (2 h) '·········· S0.4 pct Os or C01. 
2. Zero drift (24 h) '········· :S0.5 pet o, or co,. 
3. C&.llbratlon drift CZ h) '·. :;;o.4 pct o, or co .. 
4. Calibration drlft (24 b) 1. · $0.5 pct 01 or co .. 
.;. Operational period ••••••• 16S b mlnl'lllum._ 
6. Response time........... 10 min. 

'· Expressed as = of absolute mean yaJ.ue plus '95 J>Ct 
confidence Intern! o1 a series of iesta. 

6.2.l Con:11tlonlng Period.· Otrset 1:he zero 
setting at least 10 percent of span so that 
negative zero drift may be quantified. Oper
ate the ·continuous monitoring system for 
an Initial 168-hour ccndltlonlng ·period In a 
normal_opere.ttonal manner: · · · · · · 

6.2.2. Operational Test Period. Operate the 
continuous monitoring system for an addi
tional 168-hour per1od·ma1nte.inlng the zero 
offset. The system shall montt.s>r the source 
e!Huent at all tll:les except when - belng 
zeroed, calibrated, or ba.ckpurged. 
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112:ed, swttcli ·qulck1y to a-known concentra
tion of gas at 90 percent of span. Record the 
time from concentration switching to 95 
percent of final stable response. After the 
system reSt>onse has stabU!zed at the upper 
level, switch quickly to a zero gas. Record 
the·ttme from concentration swttchlng to 95 
percent of final stable respon~e. Alterna
tively, !or nonextracttve continuous monitor
ing systems, the hlghe~t avallable calibration 
gas concentration shall be switched Into and 
out of the eample path and response times 
recorded. Perform this test sequence three 
(3) times. For each test, record the results 
on the data sheet shown In F!gure 3-3. 

7. Calculations, Data Analysis, and Report-
ing. · · 

7.1 ·Procedure for determination of mean 
values and confidence Intervals. 
· ·7.1.1 The mean value of a data set ls cal

culated accorcllng to equation 3--1. 

1 n 
i=-~x· 

. Il i=l I Equation 3-1 
where:·· 

x1=absolute value of the measurements, 
:&=sum of the 1nc11vldual values, 
x=mean value, and -
.n=number of.data points. 

7.2.1 The 95 percent confidence Interval 
(tv:o-slded) ls calculated according to equa-
tion 3-2: · 

C.l.95=_!.~ ,In( :Ex;Z)-( :Ex;)2. 
nvn-1 

Equation· 3-2 
where: 

!X=sum of all data points, 
t.975=t1 -a/2, and 
C.I .. ,=95 percent confidence inter\"al es

timated o! the average mean value. 
. value. 

Values }or t.975 
n 
2 
3 

'.975 
12.706 
4.303 
3.182 
2.776 
2. 571 
2.447 
2.365 
2.306 
2.262 
2.228 
2.201 
2. 179 
2.160 
2. 145 
2.131 

·4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

------:----:-------------------·---

6.2.3' Field Test for Zero Dr!ft and CaUbra
t\on Drift. Determine the values given by 
zero and midrange gas concentrations at two
hour Intervals untU Ut sets of ·data. a:?:c ob .. 
talned. For non-extractive continuous moni
toring systems, determine the zero value 
gi\·en by a mechanically produced zero con
dltion er by computing the zero value from 
upscale measurements using callb~ated gas 
cells certified by the manufacturer. The mid
range checks shall be performed by using 
certified calibration gas cells functionally 
equivalent to less than 50 percent of span. 
Record these readings on the example sheet 
shown In Figure 3-1. These two·hour periods 
need not be consecutive but may not overlap. 
In·sltu CO, or o, analyzers which cannot be 
fitt.ed with a callbni.tlon gas cell may be caU
brated by alternative procedures acceptable 
to the Administrator. Zero and calibration 
corrections and adjustments .are allowed 
only at 24-hour Intervals or at such shorter 
Intervals as the manufacturer's written In
structions specify .. Automatic corrections 
made by the continuous inonltorlng system 
without operator dnterventlot\' or \nltie.tion 
a:?:e allowable at any time. During the en
tire 168-hour test period, record the values 
given by zero and span gas concentrations 
before and alter adjustment at. 24-hour In- The values In this table are already corrected 
tervals In the example &beet shown In Figure for n-1 degrees of freedom; Use n equal to 
3-2. _ the number -Of samples as data points. 

6.3 Field Test for Response Tb:ne. 7.2 Data Analysis and Reporting. . 
6.3.1 Scope of Test. · 7.2.1 Zero Drlft (2-hour). Using the zero 
This test shall be ac:compllshed ·using the- .concentration values measured each two 

continuous monitoring system as Installed, hours during the field test, calculate the dlf
lncludlng sample transport Unes If used. ferences between the consecutive two-hour 
Flow rates, line diameters. pumping rates, readings expressed In ppm. Calculate ·the 
pressures (·do not allow the pressw1zed call- mean difference and the confidence Interval 
bratlon gas to change the normal operating using jlquatlons 3-1 and 3-2. Record the sum 
pressure In the sample line), etc., shall be of the absolute mean· value· and the confi
at the nominal values for .normal operation dence ·Interval· on the data sheet shown In 
as specified In ~he manufacturer's Written Figure 3-1. 
Instructions. It-the analyzer ls used to sample 7.2.2 Zero Dr!ft (24-hour). Using .the zero 
more than one source (stack), this test &bAll concentratlan values measured every 24. 
be repeated tor each sampling point. 'hours during the field test, calculate the dlf-

6.3.2 Response Ttme Test Procedure. ferences between the zero .point after zero. 
Introduce zero gas Into the continuous adjustme.nt and the zero value 24 hours 

monitoring system sampling Interface or as · later just prior to zero adjustment. Calculate 
close to the aampllilg mterface as possible,· the mee.n value of these points and the con
When tbe system outpui reading h88 llt&bl-. · · fidence Interval using equations 3-1 and S-2. 
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Record the zero drift (the sum of the ab
solute mean and confidence Interval) on the 
data sheet shown In FJgure 3-2. 

7.2.3 Calibration Drift (2-hour). Using the 
ca!lbrat1cn values obtained at two-hour In
tervals during the field test, calculate the 
dllferences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero drift during that two-hour period. Cal
culate the mean and confidence !nterve.l of 

. these corrected difference values using equa·, 
tlons 3-1 and 3-2. Do not use the differences 
between non-consecutive readings .. Record 
the sum of the absolute mean and confi
dence l:iterval upon the data sheet shown 
in Firure 3-1. 

7.l!.4 Calibration Drift (24-hour). Using the 
calibration values measured every 24 hours 
during the field test, calculate the dlffer
.ences between the calibration concentration 
reading after zero and calibration adjust
ment and the calibration concentration read
ing 24 hours later after zero adjustment but 
before calibration adjustment. Calculate the 
mean value of these differences and the con
fidence interval ui;lng equations 3-1 and 3-2. 
Record the sum of the absol1,1te mean and 
confidence interval on the data sheet shown 
ln Flgtlre 3--2. 

7.2.5 Operational Test Period. Durlug the 
168•hour. performance and operational test 
period, the. continuous monitoring system 
shall not receive any corrective m.alntenance, 
repair, replacement, or ad3ustment other 
than that clearly specified as req-qlred in the 
manufacturer's written operation and main
tenance manual~ as routine and expei:ted 
during a one-week period. If the continuous 
monitoring system operates within the speci
fied performance parameters and does not re
quire corrective maintenance, repair, replace
ment or adjustment other.- than as specl~<:d 
above during the 168-hour test period, the 
operational period will be successfully con
cluded. Fallure of the continuous monitoring 
system to meet this requirement shall can 
for a repetition of the 168 hour test period. 
Portions of the test which were satlsfactorlly 
completed need not be repeated. Failure. to 
meet any performance speclf!.catlons shnll 
call for a repetition of the one-week perform
ance test period and that portion of the test
ing Which ls related to the failed specifica
tion. All maintenance and adjustments re
quired shall be recorded. Output readinge 
shall be recorded before and after all ad
justments. 

7.2.6 Response Time. Using the data devel· 
oped under paragraph 5.3, calculate the time 

·Interval from concentration swttchlng to 9E 
percent to the final ste.ble value !or all up· 
scale and downscale tests. Report the mean of 
the three upscale test times and the mean of 
the three downscale test times. The two av
erage times should not differ by more than 

. 15 percent of the slower time. Report the 
slower time as the system response ttine. Re· 
cord the reSUlts on Figure 3-3. 

8. References: 
8.1 ·"Performance Specif!. cations for Sta

tionary Source Monitoring Systems for Gases 
and Visible Emissions," Environmental Pro
tection Agency, Research Triangle Park, N.C., 
EP~--650/2-74--013, January 1974. 

8.2 "Experimental Statistics," Department 
of Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
3-3.1.4. 

(Bees. 111 and 114 of the Clean Air Act, e.s 
amended by sec. 4(a) of Pub. L, 91-604, 84 
stat. 1678 (42 U.s.c. ls&7c-6, by eec. U(c) (2) 
of Pub. L. 91-«14, 85 St&t. 1'713 (42 lJ.S.C .. 
1857g)). 
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Data ·re..o: Span · Calibration· 
~· :Tf•· .'Zero· Drift« --s~ Drift l)rfft 
rio. . . Begfn · [nd. · Date: Reading (.I.Zero)• Reading (4Span) (ASpan°AZ8ro) 

1 

z 
3 . 
4 

5 

6 

7 

8 

9 

no 
1 

hZ 

hl 

h4 

5 
Lero Drift • .L~.ean I.ero or1n• + •• 1urolr,an J • . 
tallbrat1on Drift • [~.ean Span Crtft* _. __ +Cl(~an ~ •. 

· •Ab.olute Value. 

Figure l•l. Zero and tallbratlon Drift (Z Hour) •. 

Pate Zero Span Calibration 
land Zero Drift Reading . Drift 
!Time Reading Ct.Zero) (After zero adjustment) (6Span) 
>-

:Zero Ori ft = [Hean Zero Drift* ·+ C. I. (Zero) ) 

.. . 
¢a11brat1on Drift = [Mean Span Drift*" + c.r . {Span) ) 

.. . 
., Absolute value 

Figure J-2. Zero and Calibration Drift (24-hour) 
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Date of Test 

Span Gas tnncentration ppm 

Ana lyz~r Span Setting ppm 

1._ seconds 

Upscal_e z: . seconds 

3: seconds 

Average _upscale response seconds 

1. ---- seconds. 

Downscale 2. ----seconds 

3. ·---- seconds 

Average dbwriscale response ---- seconds 

,!System a-verage response time (slower time) = ___ -..,;;seconds 

b. J.a>1~foit ·from slower _ 
l;;·stem average response -

averacie uosc·a 1 e mir.us averacie downsca 1 e 
s1ower time x 100~ 

1 9 Title 40-Protcction of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-JllR PROGRAMS 

[FRL 442-31 

PAl1T 6'.>-STANDARDS OF PEl1FORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation ·of Authority to State of 
New York 

Pursu'.lnt to the delegaUon of auU1or
lty for the standards of performance for 
new stationary sources CNSPS> to the 
State of New York on Augu~t 6, 1975, 
EPA is today amending 40 CFR 60.4, Ad
dre.;s, to reflect this delegati9n. A Notice 
announcing this delegation Is published 
elsewhere in today's FEDERAL REGISTER. 
The amended § 60.4, which adds the ad
dress of the New York State Department 
of Environmental Conservation, to which 
reports, requests, applications. submit
tals, and communications to the Admln
istrntor pursuant to this part must also 
be addressed, is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaklng effective Imme
diately in that It is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are lmpo3ed on the parties affected. The 
delegatlpn which Is reflected by this ad
minl<;trative amendment was effective on 
August 6, 1975, anc it serves no purpose 
to clelay the technical change of this 
addition of the State address to the Code 
of Federal Regulaltons. This rulemaklng 
ls effective immediately, and ls Issued 
under U1e authority of Section 111 of U1e 
Clean Air. Act, as amended. 42 U.S.C. 
1857c-6. 

Figure 3-3. Response 

(FR Doc.75-26565 Filed lD-3-75;8:45 am) 

Dated: October 4. 1975. 
STANLEY W. LEGRO, 

Assistant Administrator 
for Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amended 
as follows: 

1. In § 60.4 paragraph Cb) Is amended 
by revising subparagraph CHH> to read 
as follows: 

§ 60.4 Address. 
• • • 

(b) •••. 

(HHJ-New York: New York Stl\te De
partment or Environmental Conservl\tlon, 60 
Wolf Road, New York 12233, attention: Divi
sion or Air Resources. 

(FR Doc.75-27682 Filed 1()-14-76;8:46 am) 
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PAR"r 60-STANDARDS OF PERFORM 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to State of Coloradc 

Pursuant to the delegation of auU1orll.; 
for the standards of performance fo: 
ele\'en categories of new stationary 
sources CNSPS> to U1e State of Colorado 
on August 27, 1975, EPA Is today amend
ing 40 CFR 60.4, Address, to reflect. this 
delegation. A Notice. nnnoul!Cing this 
delegation ls published today In the FED
ERAL REGISTER. The amended § 60.4, 
which adds the address of the Colorado 
Air Pollution Control Division to .which 

· all reports. requests. applications, sub-

rv~102 

mittnls, and communications to U1e Ad
ministrator pursuant to t.hls part must 
also be addressed. Is set forth below. 

The Administrator finds r.ood cause for 
foregoing prior public notice and for 
making this rulemaking e!Tective Im
mediately in that It Is an administrative 
change and not one of substantive con
tent. No additional s11bstnnt.lve burdens 
are Imposed on the parties affected. The 
delegation which ls reflected by this ad
ministrative amendment was effective on 
August 27, 1975. and It serves no purpose 
to delay the technical change of this ad
dition of the State address to the Code 
of Federal Regulations. 

This rulemaklng ls efTective lm
medlately, and Is Issued under the au
thority of Section 111 of the Clean Air 
Act, as amend~d, 42 u.s.c. 1857c-6. 

Dated: October 22. 1975. 
STANLEY W. LEC:RO, 

Assistant Administrator 
for Enforceme1lt. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amended 
as follows: 

1. In § 60.4 paragraph· <bl is amended 
by revlslug subparagraph CG> to read as 
follows: 
§ 60.4 Adtlrc~~. 

• • 
Cb) • • • 
cm -St.ate of Colorado, Colorado AJr 

Pollution Control Division. 4210 East 
11th Avenue, Denver, Colorado 80220. 

• • • • 
(FR Doc.75-29334 Flied 10-30-76;8:45 am) 
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21 Tltlia 40--Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
$UBCHAPTER C-AIR PROGRAMS 

[FRL437-4] 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

State Plans for the Control of Certain 
Pollutants From Existing Facilities 

On October 7, 1974 <39 FR 36102), 
EPA proposed to add a new Subpart B to 
Part 60 to establish procedures and re
quirements for submittal of State plans 
for control of certain pollutants from 
existing facilities under section 111 (di 
of the Clean Air Act, as amended < 42 
U.S.C. 1857c-6Cd> >. Interested persons 
participated in the rulemaking by send-. 
ing comments to EPA. A total of 45 com
ment letters was received, 19 of which 
came from industry, 16 from State and 
local agencies, 5 from Federal agencies, 
and 5 from other interested parties. All 
::omments have been carefully consid
ered, and the proposed regulations have 
been reassessed. A number of changes 
suggested in comments have been made, 
as well a.a changes developed within the 
Agency. 

One significant change, discussed more 
fully below, is that different procedures 
and criteria will apply to submittal and 
approval of State plans where the Ad
ministrator determines that a particular 
pollutant may cause or contribute to the 
endangerment of public welfare, but 
that adverse effects on public health 
have not been demonstrated. Such a de
termination might be made, for example, 
in the case of a pollutant that damages 
crops but has no known adverse effect on 
public health. This change is intended 
to allow States more flexibility in estab
lishing plans for the control of such 
pollutants than iS provided for plans in
volving pollutants that may affect public 
health. 

Most other changes were of a relatively 
minor nature and, aside from the change 
just mentioned, the basic concept of the 
regulations is unchanged. A number o! 
provisions have been reworded to resolve 
ambiguities or otherwise clarify their 
meaning, and some were combined or 
otherwise reorganized to clarify and 
simplify the ove,rall organization of Sub
part B. 

BACKGROUND 

When Congress enacted the Clean Air 
Amendments of 1970. it addressed three 
general categories of pollutants emitted 
from stationary sources. See Senate Re
port No. 91-1196, 9lst Cong .. 2d Sess. 
18-19 <1970). The first category consists 
of pollutants <often referred to as "cri
teria pollutants"> for which air quality 
criteria and national ambient air quality 
standards al'.e established under sections 
108 and 109 of the Act. Under the 1970 
amendmentS, criteria pollutants are con
trolled by State implementation plans 
<SIP's) approved or promulgated under 
section 110 and, in some cases. by stand
ards of performance for new sources es-
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tablished under section 111. The second 
category consists of pollutants listed as 
hazardous pollutants under sect!oli na 
and controlled under that section. 

The third category consists of pol
lutants that are <or may be> harmful to 
public health or welfare but are not or 
cannot be controlled under sections 
108-110 or 112. Section 111 (d) requires 
control of existing sources of such pol
lutants whenever standards of perform
ance (for those pollutants> are estab
lished under section 111 Cb) for new 
sources of the same type. 

In determining which statutory ap
proach is appropriate for regulation of a 
particular pollutant, EPA considers the 
nature and severity of ·the pollutant's 
effects on public health or welfare, the 
number and nature of its sources, and 
similar factors prescribed by the Act. 
Where a choice o! approaches is pre
sented, the regulatory advantages and 
disadvantages of the various options are 
also considered. As indicated above, sec
tion lll<d> requires control of existing 
sources of a pollutant if a standard of 
performance is established for new 
sources under section 11 l<b> and the pol
lutant is not controlled under sections 
108-110 or 112. In general, this means 
that control under section lllCdl is ap
propriate when the pollutant may cause 
or contribute to endangerment of public 
health or welfare but is not known to be 
"hazardous" within the meaning of sec
tion 112 and is not controlled under sec
tions 108-110 because, for example, it is 
not emitted from "numerous or diverse" 
sources as required by section 103. 

For ease of reference, pollutants to 
which section lll<d l applies as a result 
of the establishment of standards of per
formance for new sources are defined in 
§ 60.21(al of the new Subpart B as 
"designated pollutants." Existing facil
ities which emit designated pollutants 
and which would be subject to the stand
ards of performance for those pollutants, 
if new, are defined in § 60.2l<b) as 
"designated facilities." 

As indicated previously, the propo,<;ed 
regulations have been revised to allow 
States more flexibility in establishing 
plans where the Administrator deter
mines that a designated pollutant may 
cause or contribute to endangerment of 
public welfare. but that adverse effects 
on public health have not been demon
strated. For convenience of discussion, 
designated pollutants for which the Ad
ministrator makes such a determination 
are referred to in this preamble as "wel
fare-related pollutants" <i.e .. those re
quiring control solely because of their 
effects on public welfare\. All other 
designated pollutants are referred to as 
"health-related pollutants." 

To date, standards of performance have 
been established under section 111 of the 
Act for two designat.ed pollutants-fluo
rides emitted from five categories of 
sources in the phosphate fertilizer indu:;
try C40 FR 33152, Augu.'lt 6, 1975> and 
sulfuric acid mist emitted from sulfuric 
acid production units <36 FR 24877. De
cember 23, 1971). In addition, standards 

of perfor:mance have been proposed for 
fiuorldes emitted from primary alumi
num plants C39 FR 37730, October 23, 
1974>, and final action on these stand
ards will occur shortly. EPA will publish 
draft guideline documents <see next sec
tion) for these pollutants in the near 
future. Although a final decision has not 
been made, it is expected that sulfuric 
acid mist will be determined to be a 
health-related pollutant and that fluo
rides will be determined to be welfare
related. 

SUMMARY OF REGULATIONS 

Subpart B provides that after a stand
ard of performance applicable to emis
sions of a designated pollutant from new 
sources is promulgated, the Administra
tor will publish guideline documents con
taining information pertinent to control 
of the same pollutant from designated 
(I.e .. existing) facilities[§ 60.22(a) J. The 
guideline documents wlll include "emis
sion guidelines" <discussed below) and 
compliance times based on factors speci
fied in § 60.22Cbl (5) and will be made 
available for public comment in draft 
form before being published in final 
form. For health-related pollutants, the 
Administrator will concurrently propose 
and subsequently promulgate the emis
sion guidelines and compliance times 
referred to above [§ 60.22<c> J. For wel
fare-related pollutants, emission guide
lines and compliance times will appear 
only in the applicable guideline docu
ments f§ 60.22<dl (1) J. 

The Administrator's determination 
that a designated pollutant is heath
related, welfare-related, or both and the 
rationale for the determination will. be 
provided in the draft guideline document 
for that pollutant. In making this de
termination, the Administrator will con
sider such factors as: (1) Known and 
suspected effects of the pollutant on pub
lic health and welfare; <2> potential am
bient concentrations of the pollutant; 
<3> generation of any secondary pol
lutants for which the designated pollut
ant may be a precursor; <4> any syn
ergistic effect with other pollutants; and 
C5l potential effects from accumulation 
in the environment <e.g., soil, water and 
food chains>. After consideration of 
comments and other information a final 
determination and rationale will be pub
lished in the final guidelines document. 

For both health-related and welfare
related pollutants, emission guidelines 
will reflect the degree of control attain
able with the application of the best sys
tems of emission reduction which <con
sidering the cost of such reduction) have 
been adequately demonstrated for desig
nated facilities [ § 60.21Ce> J. As discussed 
more fully below, the degree of control 
reflected in EPA's emission guidelines 
will take into account the costs of retro
fitting existing facilities and thus will 
probably be less stringent than corre
sponding standards of performance for 
new sources. -

After publication of a final guideline 
document for a designated pollutant, the 
States will have nine months to deve.lop 
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and submit plans containing em1ss1on 
standards for control of that pollutant 
from designated facilities [ § 60.23<a> J. 
For. health-related pollutants. State 
emission standards must ordinarily be at 
least as stringent as the corresponding 
EPA guidelines to be approvable [ § 60.24 
<cl J. However, States may apply le&o:1 
stringent standards to particular sources 
tor classes of sources> when economic 
factors or physical limitations specific to 
particular sources <or classes of sources) 
make such application significantly more 
reasonable [§ 60.24<fl ]. For welfare-re
lated pollutants, States may balance the 
emission guidelines and other informa
tion provided in EPA's guideline docu
ments against other factors of public 
concern in establishing their emission 
standards, provided that appropriate 
consideration is given to the information 
presented in the guideline documents 
and at public hearings and that other 
requirements of Subpart B are ·met 
[§60.24(d)]. 

Within four months after the date re
quired for submission of a plan, the Ad
ministrator will approve or disapprove 
the plan or portions thereof[§ 60.27<b>]. 
If a State plan Cor portion thereof> is 
disapproved, the Administrator will pro
mulgate a plan Cor portion thereon 
within 6 months after the date required 
for plan submission [§ ()0.27(d)]. The 
plan subrnlttal, approval/disapproval, 
and promulgation procedures are basi
cally patterned after section 110 of the 
Act and 40 CFR Part 51 <concerning 
adoption and submittal of State imple
mentation plans under section 110). 

For health-related pollutants, the 
emission guidelines and compliance times 
referred to above will appear In a new 
Subpart C of Part 60. As indicated previ
ously, emission guidelines and compli
ance times for welfare-related pollutants 
will appear only in the guideline docu
ments published under § 60.22(a). Ap
provals and disapprovals of State plans 
and · any plans C or portions thereof> 
promulgated by the Administrator will 
appear in a new Part 62. 
COMMENTS RECEIVED ON PROPOSED REGU

LATIONS AND CHANGES MADE IN FINAL 
REGULATIONS 

Many of the comment letters received 
by EPA contained m·ultiple comments. 
The most significant comments and dif
ferences between the proposed and final 
regulations are discussed below. Copies 
of the comment letters and a summary 
or the comments with EPA's responses 
<entitled "Public Comment Summary: 
Section 111 Cd> Regulations") are avail
able for public inspection and copying at 
the EPA Public Information Reference 
Unit, Room 2922 <EPA Library), 401 M 
Street, SW., Washington, D.C. 20460. In 
addition, copies of the comment sum
mary may be obtained upon written re
quest from the EPA Public Information 
Center CPM-215>, 401 M Street, SW., 
Washington, D.C. 20460 <specify "Public 
Comment Summary: Section lll<d> 
Regulations"> . 

(1) Detlnitions ·and basic concepts. 
The term "emission limitation" as de-: 
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fined In proposed § 60.21 <e> has appar- sections other than 108, 109, and 110. Sec
ently caused some confusion. As used in tions 112 and 303 as well as lll(d) Itself 
the proposal, the term was not Intended provide for control of existing facilities. 
to mean a legally enforceable national Moreover, action under section 111 Cd l is 
emission standard as some comments subject to a number of significant safe
suggested. Indeed, the term was chosen guards: ( 1) Before acting under section 
in an attempt to avoid such confusion. lllCd) the Administrator must have 
EPA's rationale for using the emission found under section lllCbl that a source 
limitation concept is presented below in category may significantly contribute to 
the discussion of the basis for approval or air pollution which causes "Ill' contributes 
disapproval of State plans. However, to to the endangerment of public health or 
emphasize that a legally enforceable welfare, and this finding must be tech
standa.rd is not intended, the term "emis- nically supportable; <2> EPA's emission 
sion limitation" has been replaced with guidelines will be developed in consulta.;. 
the term "emission guideline" !see tion with industrial groups and the Na
§ 60.21Ce> J. In addition, proposed § 60.27 tional Air Pollution Control Techniques 
<concerning publication of guideline Advisory Committee, and they will be 
documents and so forth) has been moved subject to public comment before they 
forward in the regulations (becoming are adopted; (3) emission standards and 
§ 60.22> to emphasize that publication of other plan provisions must be subjected 
a final guideline document is the to public hearings prior to adoption; (4) 
"trigger" for State action under subse- relief is available under § 60.24(f) or 
quent sections of Subpart B Csee § 60.27 (e) (2 > where application of emis
§ 60.23 (a>]. sion standards to particular sources 

Many commentators apparently con~ would be unreasonable; and (5) judicial 
fused the degree of control to be reflected review of the Administrator's action in 
in EPA's emission guidelines under sec- approving or promulgating plans (or 
tlon 111 Cd> with that to be required by portions thereof) is available under sec• 
corresponding standards of performance tion 307 of the Act. 
for new sources under section lll(b). Al- A number of commentators suggested 
though the general principle <application that special provisions for plans sub
of best adequately demonstrated control mitted under section lllCd) are un
technology, considering costs> will be the necesssary since existing facilities are 
same in both cases, the degrees of con- covered by State implementation plans 
trol · represented by EPA's emission <SIPs) approved or promulgated under 
guidelines will ordinarily be less stringent section 110 of the Act. By Its own terms, 
than those required by standards of per- however, section lllCd) requires the Ad
formance for new sources because the minlstrator to prescribe regulations for 
costs of controlling existing facilities will. section llHd> plans. In addition, the 
ordinarily be greater than those for con- . pollutants to which section lllCd) ap
trol of new sources. In addition, the reg- plies <i.e., designated pollutants) are not 
ulations have been amended to make controlled as such under the SIPs. Under 
clear that the Administrator will specify section 110, the SIPs only regulate cri
different emission guidelines for differ- teria pollutants; i.e., those for which na
ent sizes, types, and classes of designated tlonal ambient air quality standards 
facilities when costs of control, physical have been established under section 109 
limitations, geographical location, and of the Act. By definition, designated 
similar factors make subcategorization pollutants are non-criteria pollutants 
approprate [§ 60.22<b> <5> l. Thus, while [§ 60.21Ca>]. Although some designated 
there may be only one standard of per- pollutants may occur In particulate as 
formance for new sources of designated 
pollutants, there may be several emission well as gaseous forms and thus may be 
guidelines specified for designated facil- controlled to some degree under SIP 
ities based on plant configuration, size, provisions requiring control of partlcu
and other factors peculiar to exlstina late matter, specific rather than 1nc1• 
facilities. dental control of such pollutants Is re· 

Some comments evidenced confusion quired by section lllCd>. For these rea
regarding the relationship of affected sons, separate regulations are necessary 
facilities and designated facilities. An to establish the framework for specific 
affected facility, as defined in § 60.2ce>, control of designated pollutants under 
is a new or modified facility subject to a section lll<d> · 
standard of performance for new sta- Comments of a similar nature argued 
tionary sources. An existing facility that if there are demonstrable health 
l § 60.2(aa)] is a facility of the same type and welfare effects from designated pol
es an affected facility, but one the con- lutants, either air quality criteria should 
struction of which commenced before be established and SIPs submitted under 
the date of proposal of applicable stand- sections 108-110 of the Act. or the pro
ards of .performance. A designated facil- visions of section 112 of the Act should 
ity [§ 60.21Cd> l is an existing facility be applied. Section 111Cd> of the Act 
which emits a designated pollutant. was specifically designed to require con-

A few industry comments argued that trol of pollutants which are not presently 
the proposed regulations would permit considered "hazardous" within the 
EPA to circumvent the legal and tech- meaning of section 112 and for which 
ni.cal safeguards required under sections ambient air quality standards have not 
108, 109, ~nd 110 of the Act, sections been promulgated. Health and welfare 
which the commentators characterized effects from these designated pollutants 
as the basic statutory process· for control often cannot be quantified or are of such 
of existing facilities. Congress clearly in- a nature that the effects are cumulative 
tended control of existing facilities under and not associated with any particular 
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ambient level. Quite often, health and · 
welfare problems caused by such pol
lutants are highly localized and thus an 
extensive procedure, such as the SIPS 
require, is not Justified. As previously 
indicated, Congress specifically recog
nized the need for control of a third 
category of pollutants; 1t also recognized 
that as additional information be
comes available. these pollutants might 
later be reclassified as hazardous or cri
teria pollutants. 

Other commentators reasoned that 
since designated pollutants are de~ned 
as non-criteria and non-hazardous pol
lutants, only harmless substances would 
fall within this category. These com
mentators argued that the Administra
tor should establish that a pollutant has 
adverse effects on public health or wel
fare before it could be regulated under 
section lll(dL Before acting under sec
tion llHd>, however, the Administrator 
must establish a standard of perform
ance under section Ill (b). In so doing, 
the Administrator must find under sec
tion ll}(b) that the source category cov
ered by such standards may contribute 
significantly to air pollution which causes 
or contributes to the endangerment of 
public health or welfare. 

(2) BMis tor approval or disapproval 
of State plans. A number of industry 
comments questioned EPA's authority to 
require, as a basis for approval of State 
plans, that the States establish emission 
standards that <except in cases of eco
nomic hardship) are equivalent to or 
more stringent than EPA's emission 
guideUnes. In general, these comments 
argued that EPA has authority only to 
prescribe procedural requirements for 
adoption and submittal of State plans, 
leaving the States free to establish emis
sion standards on any basis they deem 
necessary or appropriate. Most State 
comments expressed no objection to 
E:PA's interpretation on this point, and 
a few explicitly endorsed It. 

After careful consideration of these 
comments, EPA continues to believe, for 
reasons summarized below, that its in
terpretation of section 111 < d) is legally 
correct. Moreover, EPA believes that its 
interpretation is essential to the effective 
Implementation of section lll(d), par
ticularly where health-related pollutants 
are involved. As discussed more fully 
below, however, EPA has decided that It 
is appropriate to allow States somewhat 
more flexibility in establishing plans for 
the control of welfare-related pollutants 
and has revised the proposed regulations 
accordingly. 

Although section 111 < d) does not spec
ify explicit criteria for approval or disap
proval of State plans, the Administrator 
must disapprove plans that are not "sat
isfactory" [Section llHd) <2) CA) J. Ap
propriate criteria must therefore be 
inferred from the language and context 
of section 111 (d) and from its legislative 
history. It seems clear, for example, that 
the Administrator must disapprove plans 
not adopted and submitted in accord
ance with the procedural requirements 
he prescribes under section lll(d), and 
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none of the commentators questioned 
this concept. The principal questions, 
therefore, are whether Congress in
tended that the Administrator base ap
provals and disapprovals on substantive 
as well as procedural criteria and, if so, 
on what types of substantive criteria. 

A brief summary of the legislative his~ 
tory of section 111 (d) will facilitate dis
cussion of these questions. Section I 11 
<d> was enacted as part of the Clean Air 
Amendments of 1970. No comparable pro
vision appeared in the House bill. The 
Senate bill, however, contained a sec
tion 114 that would have required the 
establishment of national emission 
standards for "selected air pollution 
agents." Although the term "selected air 
pollution agent" did not include pollu
tants that might affect public welfare 
[which· are subject to control under sec
tion lll(d) J, its definition otherwise cor
responded to the descrlpt~on of pollu
tants to be controlled under section 
111 <d>. Section 114 of the Senate bill 
was rewritten in conference to become 
section 111 <d>. Although the Senate re
port and debates include references to 
the intent of section 114, neither the con
ference report nor subsequent debates in
clude any discussion of section 111 <d> as 
finally enacted. In the absence of such 
discussion, EPA believes Inferences con-

. cerning the legislative lnterit of section 
llI<d> may be drawn from the general 
purpose of section 114 of the Senate bill 
and from the manner in which it was 
rewritten in conference. 

After a careful examination of section 
llI<d>, its statutory context, and its 
legislative history, EPA believes the fol
lowing conclusions may be drawn: 
· <I> As appears from the Senate report 

and debates, section 114 of the Senate 
bill was designed to address a specific 
problem. That problem was how to reduce 
emissions of pollutants which are <or 
may be) harmful to health but which, 
on the basis of Information likely to be 
available in the near term, cannot be 
controlled under other sections of the 
Act as criteria pollutants or as hazardous 
pollutants. <It was made clear that such 
pollutants might be controlled as criteria 
or hazardous pollutants as more defini
tive information became ·available.) The 
approach taken in section 114 of the 
Senate bill was to require national emis
sion standards designed t.) assure that 
emissions of such pollutants would not 
endanger health. 

(2) The Committee of Conference 
chose to rewrite the Senate provision as 
part of section llI, which in effect re-. 
quires maximum feasible control of pol
lutants from new stationary sources 
through technology-based standards <as 
opposed to standards designed to assure 
protection of health or welfare or both>. 
For reasons summa1;zed below, EPA be
lieves this choice reflected a decision in 
conference that a similar approach <mak
ing allowances for the costs of controlling 
existing sources> was appropriate for the 
pollutants to be controlled under section 
ll}(d). 

(3). As reflected in the Senate report 
and debates, the pollutants to be con-

trolled ·under section 114 of the Senate 
bill were considered a category distinct 
from the pollutants for which criteria 
documents had been written or might 
soon be written. In part, these pollutants 
differed from the criteria pollutants in 
that much less information was avail
able concerning their effects on public 
health and welfare. For that reason, it 
woUld have been difficult-if not im
possible-to prescribe legally defensible 
standards designed to protect public 
health or welfare for these pollutants 
until more definitive information became 
available. Yet the pollutants, by defini
tion, were those which <although not cri,
teria pollutants and not known to be 
hazardous> had or might be expecte~ 
to have adverse effects on health. 

<4> Under the circumstances, EPA be
lieves, the conferees decided Ca) that 
control of such pollutants on some basis 
was necessary; Cb) that, given the r~la
tive lack of information on their health 
and welfare effects, a technology-based 
approach (similar to that for new 
sources> would be more feasible than one 
involving an attempt to set standards 
tied specifically to protection of health; 
and <c> that the technology-based ap
proach <making allowances for the costs 
of controlling existing sources> was a. 
reasonable means of attacking the prob-· 
lem until more definitive information be
came known, particularly because the 
States would be free under section 116 
of the Act to adopt more stringent stand
ardse if they believed additional control 
was desirable. In short, EPA believes the 
conferees chose to rewrite section 114 as· 
part of section 111 largely because they 
intended the technology-based approach 
of that section to extend <making allow
ances for the costs of controlling existing 
sources) to action under section 11 I<d>. 
In this view. it was unnecessary <al
though it might have been desirable) to 
specify explicit substantive criteria in 
section lll<d> because the intent to re
quire a technology-based approach could 
be inferred from placement of the pro
vision In section 111. 

Related considerations support this in
terpretation of section Ill <d>. For ex
ample, section llHd> requires the Ad
ministrator to prescribe a plan for a 
State that fails to submit a satisfactory 
plan. It is obvious that he could only pre
scribe standards on some substantive 
basis. The references to section 110 of the 
Act suggest that <as in section 110) he 
was intended to do generally what the 
States In such cases should have done, 
which in turn suggests that <as in section 
110) Congress intended the States to pre
scribe standards on some substantive 
basis. Thus, it seems clear that some sub
stantive criterion was intended to govern 
not only the Administrator's promulga
tion of standards but also his review of 
State plans. 

Still other considerations support 
EPA's interpretation of section UI<d>. 
Even a cursory examination of the legis
lative history of the 1970 amendments re
veals that Congress was dissatisfied with 
air· pollution control efforts at all levels 
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or government and was convinced that 
relatively drastic measures were neces
sary to protect public health and welfare. 
The result \Vas a series of far-reaching 
amendments which, coupled with virtu
ally unprecedented statutory deadlines, 
required EPA and the Statee to take 
swift and aggressive action. Although 
Congress left initial responsibility with 
the States for control of criteria pollut
ants under section 110, it set tough mini
mum criteria for such action and re
quired Federal assumption of responsi
bility where State action was inadequate. 
It also required direct Federal action for 
control of new stationary sources. haz
ardous pollutants, and mobile sources. 
Finally, in an extraordinary departure 
from its practice of delegating rulemak
ing authority to administrative agencies 
<a departure intented to force the pace 
of pollution control efforts in the auto
mobile industry>, Congress itself enacted 
what amounted to statutory emission 
standards for the principal automotive 
pollutants~ 

Against this background of Congres
sional firmness, the oven·iding purpose of 
which was to protect public health and 
welfare, it would make no sense to inter
pret section lll<d> as requiring the Ad
ministrator to base approval or disap
proval of State plans solely on procedural 
criteria. Under that interpretation, 
States could set extremely lenient stand
ards-even standards permitting greatly 
increased emissions-so long as EPA's 
procedural requirements were met. Given 
that the pollutants in question are <or 
may be> harmful to public health and 
welfare, and that section 11 l<d > is the 
only provision of the Act requiring their 
control, it is difficult to believe that Con
gress meant to leave such a gaping loop
hole in a statutory scheme otherwise de
signed to force meaningful action. 

Some of the comments on the pro
posed regulations assume that the States 
were intended to set emission standards 
based directly on protection of public 
health and welfare. EPA believes this 
view is consistent with its own view that 
the Administrator was intended to base 
approval or disapproval of State plans on 
substantive as well as procedural criteria 
bat believes Congress intended a technol
ogy-based approach rather than one 
based directly on protection of health 
and welfare. The principal factors lead
ing EPA to this conclusion are sum
marized above. Another is that if Con
gress had intended an approach based 
directly on protection of health and wel
fare, it could have rewritten section 114 
of the Senate bill as part of section 110, 
which epitomizes that approach, rather 
than as part of section 111. Indeed, with 
relatively minor changes in language, 
Congress could simply have retained sec
tion 114 as a separate section requiring 
action based direct!~· on protection of 
health and welfare. 

Still another factor is that asking each 
of the States, many of which had limited 
resources and expertise in air po11utlon 
control. to set standards protective of 
health and welfare in the absence of a.de-
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quate information would have made even 
less sen.se than requiring the Administra
tor to do so with the various resources at 
his command. Requiring a technology
based approach, on the other hand, would 
not onlY shift the criteria for decision
making to more solid ground <the avail
ability and costs of control technology) 
but would also tate advantage of the in
formation and expertise available to EPA 
from its assessment of techniques for the 
control of the same pollutants from the 
same types of sources under section ~ 11 
Cb), as well as its power to compel sub
mission of information about such tech
niques under section 114 of the Act <42 
U.S.C. 1857c-9>. Indeed, section 114 was 
made specifically applicable for the pur
pose (among others> of assisting in the 
development of State plans under section 
11 Hd>. For all of these reasons, EPA be
lieves Congress intended a technology
based approach rather than one based 
directly on protection of health and 
welfare. 

Some of the comments argued that 
EPA's emission guidelines under section 
111 Cd> will, in effect, be national emis
sion standards for existing sources, a con
cept they argue was rejected in section 
lll(d). In general, the comments rely on 
the fact that although section 114 of the 
Senate bill specifically provided for na
tional emission standards, section lll<d) 
calls for establishment of emission stand
ards by States. EPA believes that the re-

. writing of section 114 in conference is 
consistent with the establishment of na
tional criteria by which to judge the ade
quacy of State plans, and that the ap
proach taken in section lll(d) may be 
viewed as largely the result of two deci
sions: Cl) To adopt a technology-based 
approach similar to that for new sources; 
and (2) to give States a greater role than 
was provided in section 114. Thus, States 
will have primary responsibility for de
veloping and enforcing control plans 
under section 111Cd>; under section 114, 
they would only have been invited to seek 
a delegation of authority to enforce Fed
erally developed standards. Under EPA's 
interpretation of section lll(d), States 
wiU- also have authority to grant vari
ances in cases of economic hardship; un
der section 114, only the Administrator 
would have had authority to grant such 
relief. As with section 110, assigning pri
mary responsibility to U1e States in these 
areas is perfectly consistent with review 
of their plans on some substantive basis. 
If there is to be substantive review, there 
must be criteria for the review. and EPA 
believes It Is desirable <If not legally re
quired) that the criteria be made known 
in advance to the States, to industry, and 
to the general public. The emission guide
lines, each of which will be subjected to 
public comment before final adoption, 
will serve this function. 

In any event, whether or not Congress 
"rejected" the concept of national emis
sion standards for existing sources, EPA's 
emission guidelines will not have the pur
pose or effect of national emission stand
ards. As emphasized elsewhere in this 
pr~mble, they will not be requirements 

enforceable against any source. Like the 
national ambient air quality standards 
prescribed · under section 109 and the 
items set forth In section llO<a> <2> <A>
<H>, they will only be criteria for Judging 
the adequacy of State plans. 

Moreover, It Is inaccurate to argue <as 
did one comment> that, because EPA's 
emission guidelines will reflect best avall
able technology considering cost. States 
will be unable to set more stringent 
standards. EPA's emission guidelines will 
reflect Its judgment of the degree .. of con
trol that can be attained by various 
classes of existing sources without unrea
sonable costs. Particular sources within 
a class may be able to achieve greater 
control without unreasonable costs. 
Moreover, States that believe additional 
control is necessary or desirable will be 
free under section 116 of the Act to 
require more expensive controls, which 
might have the effect of closing other
wise marginal facilities, or to ban par
ticular categories of sources outright. 
Section 60.24<g> has been added to clar
ify this point. On the other hand, States 
will be free to set more lenient standards, 
subject to EPA review, as provided In 
§§ 60.24(d> and <f> in the case of wel
fare-related pollutants and in cases of 
economic hardship. 

Finally, as discussed elsewhere in this 
preamble, EPA's emission guidelines will 
reflect subcategorization within source 
categories where appropriate, taking 
into account differences in sizes and 
types of facilities and similar con
H 60.24 <d> and <f> in the case of wel
sideratlons, including differences in con
trol costs that may be Involved for 
sources located in different parts of the 
country. Thus, EPA"s emission guidelines 
will in effect be tailored to what L'> rea
sonably achievable by particular classes 
of existing sources, and States will be 
free to vary from the levels of control 
represented by the emission guidelines In 
the ways mentioned above. In most If 
not all cases, the result is likely to be sub
stantial variation in the degree of control 
reqlJired for particular sources, rather 
than identical standards for all sources. 

In summary,· EPA believes section 
lllCd> is a hybrid provision, intended to 
combine primary State responsibility for 
plan development and enforcement <as In 
section 110> with the technology-based 
approach <making allowances for the 
costs of controlling existing sources) 
taken in section 111 generally. As indi
cated above, EPA believes its interpreta· 
ti on of section 111 < d > is lega11y correct In 
view of the language, statutory context. 
and legislative history of the provision. 

Evert assuming some other interpreta
tion were permissible, however, EPA 
believes its interpretation Is essential 
to the effective Implementation of 
section lll<d>, particularly where 
health-related pollutants are Involved. 
Most of the reasons for this con
clusion are discussed above, but it may be 
useful to summarize them here. Given 
the relative lack of information concern
ing the effects of designated pollutants on 
public health and welfare, it would '.le 
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difficult-if not impossible-for· the 
States or EPA to prescribe legally defen
sible standards based directly on prp
tection of health and welfare. By con
trast, a technology-based approach takes 
advantage of the Information and ex
pertise available to EPA from its assess
ment of techniques for the control of the 
same pollutants from the same types of 
sources under section I 11 <b), as well as 
EPA's power to compel submission of In
formation about such techniques under 
section 114 of the Act. Given the variety 
of circumstances that may be encount
ered In controlling existing as opposed to 
new sources, it makes sense to have the 
States develop plans based on technical 
information provided by EPA and make 
judgments, subject to EPA review, con
cerning the extent to which less stringent 
requirements are appropriate. Finally, 
EPA review of such plans for their sub
stantive adequacy is essential Cpartlc
Ularly for health-related pollutants) to 
assure that meaningfuI controls will be 
Imposed. For these reasons, given a choice 
of permissible Interpretations of section 
lll(d), EPA would choose the interpre
tation on which Subpart B is based on 
the ground that it is essential to the 
effective implementation of the provision, 
particularly where health-related pol
lutani:.s are involved. 

As indicated previously, however, EPA 
has decided that it is appropriate to 
allow the States more flexibility in es
tablishing plans for the control of 
welfare-related pollutants than is pro
vided for plans involving health-related 

·pollutants. Accordingly, the proposed 
regulations have been revised to provide 
that States may balance the emission 
guidelines, compliance times and other 
information in ·EPA's guideline docu
ments against other factors in establish
ing em1ss1on standards, compliance 
schedules, and variances for welfare
related pollutants, provided that appro
priate consideration ls given to the In
formation presented in the guideline 
documents and at public hearings, and 

. that all other requirements of Subpart B 
are met [ § 60.24 < d) J. Where sources of 
pollutants that cause only adverse effects 
to crops are located In nonagricultural 
areas, for example, or where residents 
of a local community depend on an eco
nomically marginal plant for their llveli
hood, such factors could be taken Into 
account. Consistent with section 116 of 
the Act, of course, States will remain 
free to adopt requirements as stringent 
as <or more stringent than) the corre
sponding emission guidelines and com
pliance times specified In EPA's guide
line documents if U1ey wish Csee 
§ 60.24(g) J. 

A number of factors influenced EPA's 
decision to .allow States more flexibility 
in establishing plans for control of 
welfare-related pollutants than is pro
vided for plans involving health-related 
pollutants. The dominant factor, of 
course, is that effects on public health 
woUld not be expected to occur in such 
cases, even if State plans required no 
greater controls than are presently in 
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effect. In a sense, allowing the States 
greater· latitude in such cases simply 
reflects EPA's view <stated In the pre
amble to the proposed regulations> that 
requiring maximum feasible control of 
designated pollutants may be unreason
able in some situations. Although pol
lutants that cause only damage to vege
tation, for example, ~re subject to con
trol under section lllCd), few would 
argue that requiring maximum feasible 
control is as important for such pollut
ants as It is for pollutants that endanger 
public health. 

This fundamental distinction-be
tween effects on public health and effects 
on public welfare-is ref!ect~d in section 
110 of the Act, which requires attain
ment of national air quality standards 
that protect. public health within a cer
tain time <regardless of economic and 
social consequences) but requires attain
ment of national standards that protect 
public welfare only within "a reasonable 
time." The significance of this distinc
tion Is reflected in the legislative history 
of section 110; and the legislative history 
of section lllCd), although inconclusive, 
suggests that its primary purpose was to 
require control of pollutants that en
danger public healtll. For these reasons, 
EP.4 believes it is both permissible under 
section 111 (d) and appropriate as a 
matter of policy to approve state plans 
requiring less than maximum feasible 
control of welfare-related pollutants 
where the States wish to take into ac
count considerations other than tech
nology and cost. 

On the otller hand, EPA believes sec
tion lll<d> requires maximum feasible 
control of welfare-related pollutants in 
the absence of such considerations arid 
will disapprove plans that require less 
stringent control without some reasoned 
explanation. For similar reasons, EPA 
will promulgate plans requiring maxi
mum feasible control if States fail to sub
mit satisfactory plans for welfare-related 
pollutants[§ 60.27<e> (l).J Under§ 60.27 
Ce) (2), however, relief will still be avail
able for particular sources where eco-
nomic hardship can be shown. . 

(3) Variances. One comment asserted 
that neither the letter nor the intent of 
section 111 allows variances from plan 
requirements based on application of 
best adequately demonstrated control 
systems. Although section lH<d> does 
not explicitly provide for variances, it 
does require consideration of the cost of 
applying standards to existing facilities. 
Such a consideration is Inherently dif
ferent than for new sources. because 
controls cannot be included in the de
sign of an existing facility and because 
physieal limitations may make installa
tion of particular control systems impos
sible or unreasonably expensive In some 
cases. For these reasons, EPA believes the 
provision C § 60.24<f) J allowing States to 
grant relief in cases of economic hard
ship <where health-related pollutants are 
involved> is permissible under section 
lll<dl. For the same reasons. language 
has been included in ~ 60.24<d> to make 
clear that variances are also permissible 

where wellare-related pollutants are in
volved, although the flexibility provided 
by that provision may make variances 
unnecessary. 

Several commentators urged that pro· 
posed § 60.23<e> Cnow § 60.24(f) 1 be 
amended to indicate that States are not 
required to consider applications for var
iances if they do not feel it appropriate 
to do so. The commentators contended 
that the proposed wording would invite 
applications for variances, would allow. 
sources to delay compliance by submit
ting such applications, might conflict 
with existing State laws, and would prob
ably impose significant burdens on State 
imd local agencies. In addition, ihere Is 
some question whether the mandatory 
review provision as proposed would 'De 
consistent with section 116 of the Act, 
which makes clear that States are free 
to adopt and enforce standards more 
stringent than Federal standards. Ac
cordingly, the proposed wording has been 
amended to permit, but not require, 
State review of facilities for the purpose 
of applying less stringent standards. To 
give the States more flexibility, § 60.24 
<fl has also been amended to permit 
variances for particular classes of sources 
as well as for particular sources. 

Other comments requested that EPA 
make clear whetller proposed § 60.23 <e) 
rnow § 60.24(f) J would allow permanent 
variances or whether EPA intends ulti~ 
mate compliance with the emission 
standards that would apply in the ab
sence of variances. Section 60.24<f) Is 
intended to utilize existing State vari
ance procedures as much as possible. 
Thus it is up to the States to decide, 
whether less stringent standards are to 
be applied permanently or whether ult!-: 
mate compliance will be required. · 

Another commentator suggested Ulat 
compliance with or satisfactory progress 
toward compliance with an existing State 
emission standard should be a sufficient 
reason for applying a less stringent. 
standard under § 60.24(!). Such compll, 
ance is not necessarily sufficient because 
existing standards have not always been 
developed with the intention of requiring 
maximum feasible control. As Indicated 
in the preamble to the proposed regula
tions. however, if an existing State emis
sion standard is relatively close to the 
degree of control that would otherwise 
be required. and the cost of additional 
control would be relatively great, there 
may be justification to apply a less strln· 
gent standard under § 60.24 (f). 

One thoughtful comment suggested 
that consideration of variances under 
Subpart B could in effect undermine re
latecl SIP requirements; e.g., where des
ignated pollutants occur in particulate 
forms and are thus controlled to some 
extent under SIP requirements appli
cable to particulate matter. Nothing In 
section 111 Cdl or Subpart B, however, 
will preempt SIP· requirements. In the 
event of a conflict, protection of health 
and welfare under section 110 must con
trol. 

<4 l Public hearing requirement. Based 
on comments that the requirement for a 
public hearing.on the plan In each AQCR 
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contatn1ng a designated facility Is tJX> because, under section 110, SIPs, appJy 
burdensome, the proposed regulation has only to crtteria pollutants. 
been amended to require only one hear- <7> Emission inventory data and re
ing per State per plan. While the Agency ports. Section 60.24 of the proposed reg
advocates public participation in en- ulations Cnow § 60.251 required emission 
vironmental rulemaking, it also recog- inventory data to be submitted on data 
nizes the expense and effort involved forms which the Administrator was to 
in holding multiple hearings. States are specify in the future. It was expected 
urged to hold as many hearings as prac- that a computerized subsystem to the Na
ticable to assure adequate opportunity tional Emission Data System <NEDS> 
for public participation. The hearing re- would be available that would accom
quirements have also been amended to modate emission inventory information 
provide that a public hearing is not re- on the deslgnat.ed pollutants. However, 
quired in those States which have an since this subsystem and concomitant 
existing emission standard that was data form will probably not be developed 

, adopted after a public hearing and ts at and approved in time for plan develop
: least as stringent as the corresponding ment, the designated pollutant informa

EPA emission guidelines, and to permit tion called for will not be required in 
. approval of State notice and hearing computerized data format. Instead, the 
procedures different than those specified States will be permitted to submit this 
in Subpart Bin some cases. information in a non-computerized 

<5> Compliance schedules. The pro- format as outlined in a new Appendix D 
posed regulation required that all com- along with the basic facility information 
pliance schedules be submitted with the on NEDS forms <OMB #158-R0095> ac
plan. Several commentators suggested cording to procedures in APTD 1135, 
that this requirement would not allow "Guide for Compiling a Comprehensive 
sufficient time for negotiation of sched- Emission Inventory" ava.llable from the 
ules and could cause duplicative work Air Pollution Technical Information 
ff the emission standards were not ap- Center, Environmental P r o t e c t i o n 
proved. For this reason a new § 60.24 Agency, Research Triangle Park, North 
<e> <2> has been added to allow submis- Carolina 27711. In addition,§ 60.25(f) <5> 
sion of compliance schedules after plan has been amended to require submission 
submission but no later than the date of additional information with the semi
of the first semiannual report required annual reports in order to provide a bet
by § 60.25<e>. ter tracking mechanism for emission in-

(6) Existing regulat!ons. Several com- ventory and compliance monitoring pur
ments dealt with States which have ex- poses. 
isting emission standards for designated <8> Timing. Proposed § 60.27(a) re
pollutants. One commentator urged that quired proposal of emission guidelines 
such States be exempted from the re- for designated pollutants simultaneously 
quirements of adopting and submitting with proposal of corresponding standards 
plans. However. the Act requires EPA to of performance for new <affected> facil
evaluate both the adequacy of a State's ities. Thi:; section, redesignated § 60.22, 
emission standards and the procedural has been amended to require proposal <or 
aspects of the plan. Thus, States with publication for public comment> of an 
existing regulations must submit plans. emission guideline after promulgation of 

Another commentator suggested that the corresponding standard of perform
the Administrator should approve exist- . ance. Two written comments and several 
Ing emission standards which, because Informal comments from industrial rep.
they are established on a different basis resentatlves Indicated that more time 
<e.g .. concentratlon standards vs. proc- was needed to evaluate a standard of 
ess-weight-rate type standards>, a.re performance and the corresponding 
more stringent than the corresponding emission guideline than would be allowed 
EPA emission guideline for some facil- ~simultaneous proposal and promulga
itles and less stringent for others. The · tion. Also, by proposing <or publishing) 
Agency cannot grant blanket approval an emission guideline after promulgation 
for such emission standards; however, of the corresponding standard of per
ihe Administrator may approve that pa.rt formance, the Agency can benefit from 
of an emission standard which fs equal the comments on the standard of per
to or more strtngent than the EPA emfs- formance in developing the emission 
sion guldellne and disapprove that por- guideline. 
tion which is less strtngent. Also, the less Proposed § 60.27(a) required proposal 
stringent portions may be approvable in of sulfuric acid mist emission guidelines 
some cases under § 60.24 Cd> or en. Fi- within 30 days after promulgation of 
nally, subcategorization by size of source Subpart B. This provision was Included 
under § 60.22<b> (5) will probably limit as an exception to the proposed general 
the number of cases in which tWs sltua- rule <requiring simultaneous proposal of 
tion will arise. emission guidelines and standards of 

Other commentators apparently as- performance> because it was impossible 
to propose the acid mist emission gulde

sumed that some regulations for desig- ll1;1e simultaneously with the correspond
nated pollutants were approved 1n the i t d d f State implementation plans <SIPs>. Al- ng s an ar o performance, which had 
though some States may have submitted been pi;omulgated previously. The change in the general rule, · discussed above, 
regulations limiting emissions of desig- makes the proposed exception unneces
na.ted pollutants with the SIPs, such reg- sary, so It has been deleted. As previously 
ulations were not considered in the ap- stated, the Agency intends to establish 
proval or disapproval of those plans and emission guidelines for sulfurtc acid mist 
are not considered pa.rt of approved plans C&nd for fluorides, for which new source 
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standards ·were promulgated <40 FR 
33152> after proposal of Subpart BJ as 
soon as possible. 

. (9) Miscellaneous. Several commenta
tors argued that the nine months pro
vided for development of State plans 
after promulgation of an emission 
guideline by EPA would be insufficient. In 
most cases, much of the work involved In 
plan development, such as emission in
ventories, can be begun when an emis
sion guideline is proposed <or published 
for comment> by EPA; thus, several 
additional months will be gained. Exten• 
sive control strategies are not l<!QUired, 
and after the first plan is submitted, sub
mitted, subsequent plans will mainly 
consist of adopted emission standards . 
Section 111 <d> plans will be much less 
complex than the SIPs, and Congress 
provided only nine months for SIP de
velopment. Also, States may already have 
a.pprovable procedures and legal author
ity Csee §§ 60.25(d) and 60.26(b)], and 
the number of designated facilities per 
State should be few. For these reasons, 
the nine-month provision bas been 
retained.. 

Some comments recommended that 
the requirements for adoption and sub
mittal of section lll<d) plans appear in 
40 CFR Part 51 or in some part of 40 
CFR other than Part 60, to allow differ
entiation among such requirements 
emission guidelines, new source stand~ 
ards and plans promulgated by EPA. The 
Agency believes that the section lll<d> 
requirements neither warrant a separate 
pa.rt nor should appear in Part 51, since 
Part 51 concerns control nnder section 
110 of the Act. For clarity, however, sub
part B of Part 60 will contain the re
quirements for adoption and submittal 
of section lll(d) plans; Subpart c of 
Part 60 will contain emission guidelines 
and times for compliance promulgated 
under§ 60.22 <c>; and a new Part 62 will 
be used for approval or disapproval of 
section lll<d> and for plans <or portions 
thereon promulgated by EPA where 
State plans are disapproved in whole or 
in part. · 

Two comments suggested that the 
plans should specify test methods and 
procedures to be used in demonstrating 
compliance with the emission standards. 
Only when such procedures and methods 
are known can the stringency of the 
emission standard be determined. Ac• 
cordingly, this change has been included 
in§ 60.24(b). 

A new § 60.29 has been added to make 
clear that the Administrator may revise 
plan provisions he has promulgated un
der § 60.27Cd>. and § 60.27<e> has been 
revised to make clear that he will con
sider applications for variances from 
emission standards promulgated by EPA. 

Effective Date. These regulations be
come effective on Decemb~r 17, 1975. 
(Sections 111, 114, and 301 of the Clea.n Alt 
Act, e.s amended by sec. 4(a.) of PUb. L. 91-
604, 84 Stat. 1678, a.nd by sec. 15(c) (2) of 
Pub. L. 91-604. 84 Stat. 1713 (42 U.S.C. 
1857c-6. and 1857c-9, 1857g). 

Dated: November 5, 1975. 
JOHN QUARLES, 

Acting Administrator. 
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Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 
· 1. The table of sections for Part 60 Is 
amended by adding a list of sections for 
Subpart B and by adding Appendix D to 
the list of appendixes as follows: 

• • • 
Subpart B-Adoption and Submittal of Slate 

Plans for Designated Facilities 

Sec. 
60.20 Appllcablllty. 
60.21 Definitions. 
50.22 Publication of guideline documents, 

emission guidelines, and. final com-
pliance times. . 

50.23 Adoption and submittal or State 
p!e.ns: pub!!c hcar!ngs. 

50.24 ·Emission standards and compliance 
schedules. 

60.26 Emission Inventories. source sur-
veillance, reports. 

60.26 Legal authority. 
60.27 Actions by the Administrator. 
60.28 Plan revisions by the State. 
60.29 Plan revisions by the Admlnlstrator. 

• • 
APPENDIX D-REQUIRED EMISSION INVENTORY 

INFORMATION 
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would be subject to a standard of per
formance for that pollutant if the exist
ing facility were an affected facility <see 
.§ 60.2<e> >: 

<c> "Plan" means a plan under sec
tion lll(d) of the Act which establishes 
emission standards for designated pol
lutants from designated facilities and 
provides for the implementation and 
enforcement of such emission standards. 

<d> "Applicable plan" means the plan. 
or most recent revision thereof. which 
has been approved under § 60.27<b> or 
promulgated under § 60.27 ( d). 

<el "Emission guideline" means· a 
guideline set forth in subpart C of this 
part. or in a finnl guideline document 
published under § 60.22(a). which re
flects the degree of emission reduction 
achievable through the application of the 
best system of emission reduction which 
<taking into account the cost of such 
reduction> the Administrator has de
termined has been ·adequately demon
strated for designated facilities. 

(f) "Emission slandard" means a 
legally enforceable regulation setting 
forth an allowable rate of emissions into 
the atmosphere, or prescribing equip-

2. The authority citation at the·end of ment specifications for control of air pol
the table of sections for Part 60 Is re- lutlon emL~sions. 
vised to read as follows: (g) "Compliance schedule" means a 

AUTHORrrv: Secs. 111 and 114 or the .Clean legally enforceable schedule specifying 
Air Act. as amended by sec. 4(n) of Pub. L. a date or dates by which a source or cate-
91-604, 84 stat. 1678 (42 u.s.c. 1857c-6, gory or sources must comply with specific 
1B57c-9). Subpart B also Issued under sec. emission standards contained in a plan 
30l(a) of the Clean Air Act, as amended by or with any increments of progress to 
sec. 16(cl (2). of Pub. L. 91-604, 84 Stat. achieve such compliance. 
1713 (42 u.s.c. 1857g) · <h> "Increments of progress" means 

3. Section 60.l is revised to read as steps to achieve compliance which must 
follows: be taken by an owner or operator of a 

· designated facility, Including: 
§ 60. l . Applicaliility · <I) Submittal of a final conlrnl plan 

Except as provided in Subparts B and for the designated facility to the appro
C, the provisions of this part apply to priate air pollution control agency; 
the owner or operator of any stationary <2) Awarding of contracts for emis
source which contains an affected facil- sion control systems or for process modi
ity, the construction or modification of fications, or issuance of orders for the 
which is commenced after the date of purchase of component part.~ to accom
publication in this part of any standard plish emission control or process modi
<or, if earlier, the date of publication of 1ication. 
any proposed standard) applicable to <3) Initiation of on-site construction 
that facility. · or installation of emission control equip-

ment or process change: 
4. Part 60 is amended by adding Sub- \4) Completion of on-site construc-

part B as follows: tion or Installation of emission control 
Subpart 8-Adoption and Submittal of equipment or process change; and 

State Plans for Designated Facilities <5> Final compliance. 
<D "Region" means an air quality con-

§ 60.20 Applicability. trol region designated under section 107 
The provisions of this subpart apply of the Act and described in Part 81 of 

to States upon publication of a final this chapter. 
guideline document under § 60.22Ca). (j} "Local agency" means any local 

:governmental agency. 
§ 60.21 Definitions. '§ 60.22 Puhlir.otion of ~nitlelinr docu· 

Terms used but not defined in this mcnls, emission ~uiddincs, uml final 
subpart shall have the meaning given compliuncc time,;. 
them in the Act and In subpart A: <a> After promulgation of a standard 

<a> "Designated pollutant" means any of performance for the control of a dcs
air pollutant, emissions of which a.re igne.ted pollutant from affected facilities, 
subject to a standard of Performance for the Administrator will publish a draft 
new stationary sources but for which air guideline document containing informa
quallty criteria have not been issued, tion pertinent to control of the deslg
and which Is not included on r.. list pub- nated pollutant from designated facil
lished under section 108(a) or ·section ities. Notice of the availability of the 
112<b> (1) <A) of the Act. draft gliideline document will be pub-

Cb) "Designated facility" means any lished in the FEDERAL REGISTER, and pub
existlng facility <see § 60.2Caa)) which lie comments on Its contents will be in
emit.s a. designated pollutant and which vJted .. After considerntion of public com-

ments, a final guideline document will be 
published and notice of its availability 
will be published In the FEDERAL REGISTER. 

<bl . Guideline documents published 
w1der this section will provide informa
tion for the development of State plans, 
such as: 

<l> Information concerning known or 
suspected endangerment of public health 
or welfare caused, or contributed to, by 
the designated pollutant. 

< 2 l A ·description of systems of emis
sion reduction which, in the judgment 
of the Administrator, have been ade
quately demonstrated. 

<3) Information on the degree of emis.: 
sion reduction which is achievable with 
each system, together with Information 
on the costs and environmental effects of 
applying each system to designated fa-
cilities. · 

< 4) Inc rem en tal periods of time nor
mally expected to be necessary for the 
design, installation, and startup of iden
tified control systems. 

(5) An emission guideline that reflects 
the application of the best system of 
emission reduction (considering the cost 
of such reduction> that has been ade
quately demonstrated for designated fa
cilities, and the time within which com-· 
pliance with emission standards of equiv
alent stringency can be achieved. The 
Administrator will specify different emis
sion guidelines or compliance times or 
both for different sizes, types, and classes 
of designated facilities when costs of 
control, physical limitations, geographi
cal location. or similar fnctors make sub• 
categorization appropriate. 

• 6> Such other available inform a tlon 
as the Administrator determines may 
contribute to the formulation of State 
plans. 

< c 1 Except as provided in paragraph 
< d l '1) of this sect.ion, the emission guide~ 
lines and compliance times referred to 
In paragraph 1bJ <5> of this section wlll 
be proposed for comment upon publica-. 
tion of the draft guideline document, 
and after consideration of comments will 
be promulgated in Subpart C of this part 
with such modifications as may be .ap
propriate. 

'd l Ill If the Administrator determines 
t.lrnt a designated pollutant may cause 
or contribute to endangerment of public 
\'\·elfnre, but that adverse effects on pub
lic health have not been demonstrated, 
he \~:ill include the determination in the 
draft guideline document and in the FED
ERAL REGISTER notice of its availability. 
Except as provided in paragraph. (d) (2) 
o: this section. paragraph <c> of this 
section shall be Inapplicable In such 
cases. 

<2> If the Administrator determines at 
any time on the basis of new information 
that a prior determination under para
graph (d) (1) of this section Is incorrect 
or no longer correct, he will publish 
notice of the determination ln the FED
ERAL REGISTER, revise the guideline docu
ment as necessary under paragraph Ca) 
of this section, and propose and promul
gate emission guidelines and compliance 
times under paragraph (C) Of tbJs 
sectlon. 
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§ 60.23 Adoption and submillal of Stale 
plans; public hearings. 

, <a) <l') Within nine months after no
t!C:e of the availability of a final guide
line document 1s published under § 60.22 
<a>, each State shall adopt and submit 
to the Administrator, in accordance with 
§ 60.4, a plan for the control of the desig
nated pollutant to which the guideline 
document applies. 

(2) Within nine months after notice of 
the availability of a final revised guide
line document is published as provided 
in § 60.22(d) <2>, each State shall adopt 
and submit to the Administrator any 
plan revision necessary to meet the re
qUlrements of this subpart. 

<b> If no designated facility is located 
wfthin a State, the State shall submit 
a letter of certification to that effect to 
the Administrator within the time spe
cified in paragraph <a> of this section. 
Such certification shall exempt the State 
fiom the requirements of this subpart 
for that designated pollutant. 

(c) (1) Except as provided in para
graphs <c> <2> and <c> (3) of this section, 
the State shall, prior to the adoption of 
ariy plan or revision thereof, conduct 
one or more public hearings within the 
State on such plan or plan revision. 

·:(2) No hearing shall be required for 
any change to an increment of progress 
in an approved compliance schedule un
less the change is likely to cause the 
facility to be unable to comply with the 
final compliance date in the schedule. 

· (3) No hearing shall be required on 
an emission standard in effect prior to 
the effective date of this subpart if it was 
adopted after a public hearing and is 
afleast as stringent as the corresponding 
emission guideline specified in the appli
cable guideline document published 
under § 60.22<a>. 

<d> Any hearing required by para
graph <c> of this section shall be held 
only after reasonable notice. Notice shall 
be given at least 30 days· prior to the 
date of such hearing and shall include: 

O> Notification to the public by 
prominently advertising the date, time, 
and place of such hearing in each region 
affected; 

(2) Availability, at the time of public 
announcement, of each proposed plan or 
revision thereof for public inspection in 
at least one location in each region to 
which It will apply; 

:'<3> Notification to the Administrator~ 
"<4> Notification to each local air pol

lution control agency In each region to 
which the plan or revision will apply; and 

(5). In the case of an interstate re-
gion, notification to any other State in
cluded in the region. 

(e> The State shall prepare and retain, 
for a minimum of 2 years, a record of 
each hearing for inspection by any inter
ested party. The record shall contain as 
a minimum, a list of witnesses together 
with the text of each presentation. 
~(f) The State shall submit with the 

plan or revision: 
<1> Certification that each hearing re

quired by paragraph (c) of this section 
was held 1n accordance with the notice 
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required by paragraph <d> of this sec
tion; and 

(2) A list of witnesses and their orga
nizational affiliations, if :any, appearing 
at the hearing and a brief written sum
mary of each presentation or written 
submission. 

other factors of public concern 1n estab
lishing emission standards, compliance 
schedules, and variances. Appropriate 
consideration shall be given to the fac
tors specified in § 6o.22<b> and to infor
mation presented at the public hear
ing <s> conducted under § 60.23 <c>. 

<g> Upon written application by a 
State agency <through the appropriate 
Regional Office>, the Administrator may 
approve State procedures designed to in
sure public participation In the matters 
for which hearings are required and pub
lic notification of the opportunity to par
ticipate if, in the judgment of the Ad
ministrator, the procedures, although 
different from the requirements of this 
subpart, .in fact provide for adequate 
notice to and participation o( the public. 
The Administrator may impose such con
ditions on his approval as he deems 
necessary. Procedures approved under 
this section shall be deemed to satisfy the 
requirements of this subpart regarding 
procedures for public hearings. 
§ 60.24 Emission standards and compli· 

ancc schedules. , 

<a> Each plan shall include emission 
standards and compliance schedules. 

<b> (1) Emission standards shall pre
scribe allowable rates of emissions except 
when it is clearly impracticable. Such 
cases will be identified in the guideline 
documents issued under § 60.22. Where 
emission standards prescribing equip
ment specifications are established, the 
plan shall, to the degree possible, set 
forth the emission reductions achievable 
by implementation of such specifications, 
and may permit compliance by the use. 
of equipment determined by the State 
to be equivalent to that prescribed. 

<2> Test methods and procedures for 
determining compliance with the emiS
sion standards shall be specified in the 
plan. Methods other than those specified 
in Appendix A to this part may be speci
fied in the plan if shown to be equivalent 
or alternative methods as defined in 
§ 60.2 (t) and <u>. · 

(3) ~mission standards shall apply to 
all designated facilities within the State. 
A plan may contain emission standards 
adopted by local jurisdictions provided 
that the standards are enforceable by 
the State. 

Cc> Except as provided in paragraph 
(f) of this section, where the Adminis
trator has determined that a designated 
pollutant may cause or contribute to en
dangerment of public health, emission 
standards shall be no less stringent than 
the corresponding emission guideline<s> 
specified in subpart C of this part, and 
final compliance shall be required as ex- · 
peditiouslY as practicable but no later 
than the compliance times specified in 
Subpart C. 

<d> Where the Administrator has de
termined that a designated pollutant 
may cause or contribute to endangerment 
of public wellare but that adverse ef
fects on public health have not been 
demonstrated, States may balance . the 
emission guidelines, compliance times, 
and other information provided in the 
applicable guideline document against 

(e) (1) Any compliance schedule ex
tending more than 12 months from the 
date required for submittal of the plan 
shall include legally enforceable incre
ments of progress to achieve compliance 
for each designated facility or ..:ategory 
of facilities. Increments of progress shall 
include, where practicable, each Incre
ment of progress specified in § 60.21 Ch> 
and shall include such additional in
crements of progress as may be necessary 
to permit close and effective supervision 
of progress toward final compliance. 

(2) A plan may provide that compli
ance schedules for individual sources or 
categories of sources will be formulated 
after plan submittal. Any such schedule 
shall be the subject of a public hearing 
held according to § 60.23 and shall be 
submitted to the Administrator within 60 
days after the date of adoption of the 
schedule but in no case later than the 
date prescribed for submittal of the first 
semiannual report required by§ 60.25<e>. 

<fl On a case-by-case basis for par
ticular designated facilities, or classes of 
facilities, States may provide for the ap
plication of less stringent emission 
standards or longer compliance schedules 
than those otherwise required by para
graph (c) of this section, provided that 
the State demonstrates with respect to 
each such facility <or class of facilities) : 

0 > Unreasonable cost of control re
sulting from plant age, location, or basic 
process design; . 

<2> Physical impossibility of installing 
necessary control equipment; or 

(3) Other factors specific to the facility 
<or class of facilities) that make applica
tion of a less stringent standard or final 
compliance time significantly more rea
sonable. 

<g> Nothing in this subpart shall be 
construed to preclude any State or po
litical subdivision thereof from adopting 
or enforcing (1) emission standards 
more stringent than emission guidelines 
specified in subpart C of this part or in 
applicable guideline documents or (2) 
compliance schedules requiring final 
compliance. at earlier times than those 
specfied in subpart C or in applicable 
guideline documents. 

§' 60.25 Emission inventories, source 
surveillance, reports. 

<al Each plan shall include an inven-
tory of all designated facilities, including 
emission data for the designated pollut
ants and information related to emissions 
as specified in Appendix D to this part. 
Such data shall be summarized in the 
plan, and emission rates of designated 
Pollutants from designated facilities shall 
be correlated with applicable emission 
standards. As used in this subpart, "cor
related" means presented In such a man
ner as to show the relationship between 
measured or estimated amounts of emis
sions and the amounts of such emissions 
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allowable under applicable emission 
standards. 

<b> Each plan shall provide for moni
toring the status of compliance with ap
plicable emission standards. Each plan 
shall, as a minimum, provide for: 

<I> Legally enforceable procedures for 
requiring owners or operators of desig
nated facilities to maintain records and 
periodically report to the State informa
tion on the nature and amount of emis
sions from such facilities, and/or such 
other Information .as may be necessary 
to enable the State to determine whether 
such facilities are In compliance with ap
plicable portions of the plan. 

(2) Periodic inspection and, when ap
plicable, testing of designated facilities. 

<c> Each plan shall provide that In
formation obtained by the State under 
paragraph <bl of this section shall be 
correlated with applicable emission 
standards <see § 60.25<a>) and made 
available to the general public. 

<d> The provisions referred to In par
agraphs (bl and <c> of this section intall 
be specifically identified. Coples of such 
provisions shall be submitted with the 
plan unless: 

<1) They have been .approved as por
tions of a preceding plan submitted un
der this subpart or as portions of an 
implementation plan submitted under 
section 110 of the Act, and 

<2) The State demonstrates: 
m That the provisions are applicable 

to the designated pollutan~<s> for which 
the plan is submitted, and 

<11> That the requir.ements of § 60.26 
are met. 

<e> The State shall submit reports on 
progress in plan enforcement to the Ad
ministrator on a semiannual basis, com
mencing with the first fun report period 
after approval of a plan or after promul
gation of a plan by the Administrator. 
The semiannual periods are January 1-
June 30 and July I-December 31. Infor
mation required under this paragraph 
shall be included in the semiannual re
ports required by § 51.7 of this chapter. 

(fl Each progress report shall include: 
(1 > Enforcement actions initiated 

against designated facilities during the 
reporting period, under any emission 
stan"dard or compliance schedule of the 
plan. 

. (2) Identification of the achievement 
of any increment of progress required by 
the applicable plan during the reporting 
period. 

<3> Identification of designated facili
ties that have ceased operation during 
the reporting period. 

(4> Submission of emission l11ve11tory 
data as described in paragraph <a> of 
this section for designated facilities that 
were not in operation at the time of plan 
development but began operation during 
the reporting period. 

<5> SuQmission of additional data as 
necessary to update the information sub
mitted under paragraph <a> of this sec
tion or in previous progress reports. 

(6) Submission of copies of technical 
reports on all performance testing on 
designated facilities conduc~ed under 
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paragraph <b> <2> of this section, com
plete with concurrently recorded process 

·data. 
·§ 60.26 Legal authority. 

<a> Each plan shall show that the 
State has legal authority to carry out 
the plan, including authority to: 

(1) Adopt emission standards and 
compliance schedules applicable to des
ignated facilities. · 

<2) Enforce applicable laws, regula
tions, standards, and compliance sched
ules, and seek injunctive relief. 

<3> Obtain information necessary to 
determine whether designated facll!ties 
are in compliance with applicable laws, 
regulations, standards, and compliance 
schedules, including authority to require 
recordkeeping and to make Inspections 
and conduct tests of designated facilities. 

<4> Require owners or operators of 
designated facilities to install; maintain, 
and use emission monitoring devices and 
to make periodic reports to the State on 
the nature and amounts of emissions 
from such facilities; also authority for 
the State to make such data available to 
the public as reported and as correlated 
with applicable emission standards. 

(b) The provisions of law or regula
tions which the State determines provide 
the authorities required by this section 
shall be specifically identified. Copies of 
such laws or regulations shall be sub
mitted with the plan unless: 

<l) They have been approved as por
tions of a preceding plan submitted 
under this subpart or as portions .of an 
Implementation plan submitted under 
section 110 of the Act, and 

· (2) The State demonstrates that the 
laws or regulations are applicable to the 
designated pollutantCs> for which the 
·plan is submitted. 

<c) The plan shall show that the legal 
authorities specified In this section are 
available to the State at the time of sub
mission of the plan. Legal authority ade
quate to meet the requirements of para
graphs <a> (3) and (4) of this section 
may be delegated to the State under sec
tion 114 of the Act. 

Cd) A State governmental agency 
other than the State air pollution con
trol agency may be assigned responsibil
ity for .:arrying out a portion of a plan 
if the plan demonstrates to the Admin
istrator's satisfaction that the State gov
ernmental agency has the legal authority 
necessary to carry out that portion of the 
plan. 

Ce) The State may authorize a local 
agency to carry out a plan, or portion 
thereof, within the local agency's juris
diction If the plan demonstrates to the 
Administrator's satisfaction that the 
1ocal agency has the legal authority nec
essary to implement the plan or portion 
thereof. and that the authorization does 
not relieve the State of responsibility 
under the Act for carrying out the plan 
or portion thereof. 

§ 60.27 Actions by thr A<lmi11i>lralor. 

<a> The Administrator may, whenever 
he determines necessary, extend the pe-

riod for submission of any plan or plan 
revision or portion thereof. 

<b> After receipt of a plan or plan re
vision, the Administrator w111 propose the 
plan or revision for approval or dis
approval. The Administrator will, within 
four months after the date required for 
submission of a plan or plan revision, 
approve or disapprove such plan or revi
sion or each portion thereof. 

<c> The Administrator will, after con
sideration of any State hearing record, 
promptly prepare and publish proposed 
regulations setting forth a plan, or por:
tion thereof. for a State if: · 

(1) The State fails to submit a piai? 
within the time prescribed: 

(2) The State fails to submit a plan 
revision required by § 60.23<a> <2> within 
the time prescribed: or 

<3> The Administrator disapproves the 
State plan or plan revision or any por
tion thereof, as unsatisfactory ·because 
the requirements of this subpart have not 
been met. · 

< d > The Administrator will, within six 
months after the date required for sub
mission of a plan or plan revision, 
promulgate the regulations proposed un
der paragraph <c> of this section with 
such modifications as may be appropriate 
unless, prior to such promulgation, the 
State has adopted and submitted a plan 
or ·plan revision which the Administra
tor determines to be approvable. 

<el <ll Excent as provided in para
graph <el (2) of this section, regulations 
proposed and promulgated by the Admin,. 
istrator under this section will prescribe 
emission standards of the same strin
gency as the corresponding emission 
guideline<s> specified in the final guide
line document oublished under§ 60.22<a 1 

and wlll require final compliance with 
such standards as expeditiously as prac
ticable but no later than the l;imes speci
fied in the guideline document. 

<2> Upon application by the owner ol· 
operator of a designated facility to which 
regulations proposed and promulgated 
under this section will apply, the Ad
ministrator may provide for the appli
cation of less stringent emission stand
ards or longer compliance schedules than 
those otherwise required by this section 
In accordance with the criteria specified 
in~ 60.24(f). 

(f) If a State failed to hold a public 
hearing as required by § 60.23(c), the 
Administrator wlll provide opportunity 
for a hearing within the State prior to 
promulgation of a plan under paragraph 
< d l of this section. · 

§ 60.28 Plan rc.·,·isions hy 11,., Slalr. 

1 a) Plan revisions which have the 
effect of delaying compliance with ap
plicable emission standards or incre
ments of progress or of establishing les~ 
stringent emission standards shall be 
submitted to the Administrator within 
60 days after adoption in accordance with 
the procedures and requirements appli
cable to development and submission ·of 
the original plan. 

<b> More stringent emission standards, 
or orders which have· the effect Qf ac-
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celerating compliance, may be submitted 
to the Administrator as plan revisions 
in accordance with the procedures; and 
requirements applicable to development 
and submission of the original plan. 

<cl A revision of a plan, or any portion 
thereof, shall not be considered part of 
an applicable plan until approved by the 
Administrator in accordance with this 
subpart. 

§ 60.29 Plan rc .. isions hy lhc Adminis
lralor. 

After notice and opportunity for pub
lic hearing in each affected State, the 
Admil'l.istrator may revise any provision 
of an applicable plan if: 

<a> The provision was promulgated by 
the Administrator, and 

<b> The plan, as revised, will be con
sistent with the Act and \\'ith the require
ments of this subpart, 

5. Part 60 is amended by adding Ap
pendix D as follows: 
APPENDIX D--REQUIRED EMISSION .INVENTORY 

INFORMATION 

(a) Completed NEDS point source form(s) 
for the entire plant contalnln~ the desig-
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nated facility, Including Information on the 
applicable criteria pollutants. It data con
cerning ·the plant are already In NEDS, only 
that Information must be submitted which 
ls necessary to update the existing NEDS 
record for that plant. Plant and point ldentl
fica tlon codes for NEDS records shall cor
respond to those previously assigned In 
NEDS; for plants not In NEDS, these codes 
shall be obtained from the appropriate 
Regional Office. 

(b) Accompanying the basic NEDS lnfor" 
matlon shall be the following information 
on each designated facility: 

(l) The state and county Identification 
codes, as well as the complete plant and 
point Identification codes of the designated 
facility In NEDS. (The codes are needed to 
match these data with the NEDS data.) 

(2)A description of the designated facility 
Including. where appropriate: 

(I) Process name. 
(II) Description and quantity of each 

product (maximum per hour and average per 
year). 

(Ill) Description and quantity of raw ma
terials handled for each product (maximum 
per hour and average per year). 

(Iv) Types of fuels burned, quantities and 
characteristics (maximum and average 
quantities per hour. average per year). 

53349 

(v) Description and quantity of solid 
wastes generated (per year) and method ot 
disposal. 

(3) A description ot the air pollution con
trol equipment In use or proposed to control 
the designated pollutant, Including: 

(I) Verbal description of equipment. 
(ll) Optimum control efficiency, In percent. 

This shall be a combined efficiency when 
more than one device operate In series. The 
method of control efficiency determination 
shall be Indicated (e.g., design efficiency, 
measured efficiency, estimated efficiency). 

(Ill) Annual average control efficiency, In 
percent, taking Into account control equip
ment down time. This shall be a combined 
efficiency when more than one device operate 

· In series. 
(4) An estimate of the designated pollu

tant emissions from the designated facility 
(maximum per hour and average per year). 
The method of emission determination shall 
also be specified (e.g., stack test, material 
balance, emission factor). 

(Secs. in. 114, and 301 o! the Clean Air Act, 
as amended by sec. 4(a) of Pub. L. 91-604, 
84 stat. 1678, and by sec. 15(c) (2) of Pub. L. 
91-604, 84 Stat. 1713 (42 U.S.C. 1857c-6, 
1857c-9, 1857g)) 

JFR Doc.75-30611Flied11-14-75;8:45 am) 
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2 2 Title 4C>-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

IFRL 402-8) 

PART 6C>-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Modification, Notification, and 
Reconstruction 

On October 15, 1974 (39 FR 36946>, 
under section 111 of the Clean Air Act, as 
amended (42 U.S.C. 1857>, the Environ
mental Protection Agency <EPA> pro
posed amendments to the general provi
sions of 40 CFR Part 60. These amend
ments included additions and revisions 
to clarify the definition of the tenn 
"modification" appearing in the Act, to 
require notification of construction or 
potential modification, and to clarify 
when standards of performance are ap
plicable to reconstructed sources. These 
regulations apply to all stationary 
sources constructed or modified after the 
proposal date of an applicable standard 
of performance. 

Interested parties participated in the 
rulemaking by sending comments to EPA. 
Fifty-three comment letters were re
ceived, 43 of which came from industry, 
with the remainder coming from State 
and Federal agencies. Copies of the com
ment letters received and a summary of 
the comments with EPA's responses are 
available for public inspection and copy
ing at the EPA Public Information Re
ference Unit, Room 2922 <EPA Library), 
401 M Street SW., Washington, D.C. In 
addition, copies of the comment summary 
and Agency responses may be obtained 
upon written request from U1e EPA Pub
lic Infonnation Center <PM-215), 401 M 
Street SW., Washington, D.C. 20460 <spe
cify Public Comment Summary-Modi
fication, Notification. and Reconstruc
tion). The comments have been care
fully considered, and where determined 
by the Administrator to be appropriate, 
changes have been made to the proposed 
regulations and are incorporated in the 
regulations promulgated herein. The 
most significant comments and the differ
ences between the proposed and promul
gated regulations are discussed below. 

TERMINOLOGY 

Understandably there has been some 
confusion as to the difference between 
the varlous types of "sources" and "facil
ities" defined in § 60.2 of these regula
tions. Generally speaking, "sources" are 
entire plants, while "facilities" are iden
tifiable pieces of process equipment or 
incilvldual components which when taken 
together would comprise a source. "Af
fected facilities" are facilities subject to 
standards of performance, and are spe
cifically identified in the first section of 
each subpa1t of Part 60. An "existing 
facility" is generally a piece of equipment 
or component of the same type as an 
affected facility, but which differs in that 
it was constructed prior to the date of 
proposal of an applicable standard of 
performance. This distinction is some
what complicated because an existing 
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facility which undergoes a modification 
within the meaning of the Act and these 
regulations becomes an affected facility. 
However, generally speaking, the distinc
tion between "affected fac111ties" and 
"existing facilities" depends on the date 
of construction. The terms are intended 
to be the direct regulatory counterparts 
of the statutory definitions of "new 
source" and "existing source" appearing 
in section 111 of the Act. 

"Designated facilities" form a sub
category of "existing facilities." A "des
ignr.ted facility" is an existing facility 
which emits a "designated pollutant," 
1.e., a pollutant which is neither a haz
ardous pollutant, a.~ defined by section 
112 of the Act, nor a pollutant subject to 
national ambient air quality standards. 

·The term "designated facilities," how
ever, has no special relevance to the issue 
of modification. 

DEFINITION OF "CAPITAL EXPENDITURE"' 

Several commentators argued that the 
proposed definition of "capital expendi
ture," as applicable to the exemption for 
increasing the production rate of an ex
isting facility in § 60.14<e> <2>, was too 
vague. The regulations promulgated 
herein correct this deficiency by incorpo
rating by reference and by requiring the 
application of the procedure contained 
in Internal Revenue Service Publication 
534, which is available from any IRS of
fice. The pro·cedure set forth in IRS Pub
lication 534 Is relatively straightfor
ward. First, the total· cost of increasing 
the production or operating rate must be 
determined. All expenditures necessary to. 
increasing the facility·s operating rate 
must be included in this total. However, 
for purposes of§ 60.14<e> <2> this amount 
must not be reduced by any "excluded 
additions," as defined in IRS Publication 
534, as would be done for tax purposes. 
Next, the facility's basis <usually its 
cost>, as defined by Section 1012 of the 
Internal Revenue Code, must be deter
mined. If the product of the appropriate 
"annual asset guideline repair allowance 
percentage•' tabulated in Publication 534 
and the facility's basis exceeds the cost 
of increasing the operating rate, the 
change will not be treated as a modifica
tion. Conversely, if the cost of making 
the change is more than the above prod
uct and the emissions have increased, the 
change will be treated as a modification. 

The advantage of adopting the proce
dure in IRS Publication 534 is that firm 
and precise guidance ls provided as to 
what constitutes a capital expenditure. 
The procedure involves concepts and in
formation which are available to all own
ers and operators and with which they 
are familiar, and it is the Administrator's 
opinion that it adequately responds to 
the complaints of vagueness made in 
comments. 

NOTIFICATION OF CONSTRUCTION 

The regulations promulgated herein 
contain a requirement that owners or op
erators notify EPA within 30 days of 

· the commencement of construction of 
an affected facility. Some commentators, 
however, questioned the Agency·s legal 

authority to require such a notification 
and questioned the need for such infor
mation. 

Section 301 (a) of the Act provides the 
·Administrator authorlty to issue reguh
tions "necessary to carry out his func
tions under Cthel Act." The Agency has 
learned through experience with admin
istering the new source performance 
standards that knowledge of the sources 
which may become subject to the stand
ards is important to the effective imple
mentation of section 111. This notifica
tion will not be used for approval or 
disapproval of the planned construction; 
the purpose is to allow the Administrator 
to locate sources which wm be subject to 
the regulations appearing in this part, 
and to enable the Administrator to in
form the sources about applicable regu
lations in an effort to minimize future 
problems. In the case of ma.!;s produced 
facilities, which are purchased by the 
.ultimate user when construction is com
pleted, the construction notification re
quirement will not apply. Notification 
prior to startup, however will still be 
required. 

USE OF EMISSION FACTORS 

The proposed regulations listed emis
sion factors as one possible method to 
be used in determining whether a facility 
has increased its emissions. Emission 
factors have two major advantages. 
First, they are inexpensive to use. Second, 
they may be applied prospectively, i.e., 
they can be used in some cases to deter
mine whether a particular change wi!(in
crease a facility's emissions before the 
change isimplemented. This is important 
to owners or operators since they can 
thereby obtain advance notice of the 
consequences of proposed changes they 
are planning prior to commitment to a 
particular course of action. Emission fac
tors do not, however, provide .results as 
precise as other methods, such as actual 
stack testing. Nevertheless, in many 
cases the emission consequences of a pro
posed change can be reliably predicted 
by the use of emission factors. In such 
cases, where emissions will clearly in
crease or will clearly not increase, the 
Agency will rely primarily on emission 
factors. Only where the resulting change 
in emission rate is ambiguous, or where 
a dispute arises as to the result ob
tained by the use of emission factors, will 
other methods be used. Section 60.14<b> 
has been revised to reflect this policy. 

THE "BUllBLE CONCEPT" 

The phrase "bubble concept" has been 
used to refer to the trading off of emis
sion increases from one facility under
going a physical or operat.ional change 
with emission reductions from another 
facility, in order to achieve no net in
crease in the amount of any air pollut
ant <to which a standard applies> emit
ted into the atmospherP. by the stationary 
source taken as a whole. 

Several commentators suggested that 
the "bubble concept" be extended to cover 
"new construction." Under the proposed 
regulations, the "bubble concept" could 
be utilized to offset emission increases 
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from a facility undergoing a physical or 
operational change <as distinguished 
from a "new facility"> at a lower eco
nomic cost than would arise if the facil
ity undergoing the change were to be 
considered by EPA as being modified 
within the meaning of section 111 of the 
Act and consequently required to meet 
standards of performance. Under the 
suggested approach a new facility could 
be added to an existing source without 
having to meet otherwise applicable 
standards of performance, provided the 
amount of any air pollutant <to which a 
standard applies> emitted into the · 
atmosphere by the stationary source 
taken as a whole did not increase. If 
adopted, this suggestion could exempt 
inost new construction at existing sources 
from having to comply with otherwise 
applicable standards of performance. 
Such an interpretation of the section 111 
Provisions of the Act would grant a sig
nificant and unfair economic advantage 
to owners or operators of existing sources 
replacing facllitles with new construc
tion as compared to someone wishing to 
construct an entirely new source .. 

If the bubble concept were extended to 
cover new construction, large sources of 
air pollution could avoid the application 
of new source performance standards in
definitely. Such sources could continu
ally replace obsolete or worn out faclli
ties with new facilities of the same type. 
If the same emissfon controls were 
adopted, no overall emission increase 
would result. In this manner, the source 
could continue indefinitely without ever 

. being required to upgrade air pollution 
control systems to meet standards of per
formance for new facilities. The Admin
istrator interprets section 111 to require 
that new producers of emissions be sub
ject to the standards whether con
structed at a new plant site or an exist
ing one. Therefore, where a new facility 
is constructed, new source performance 
standards must be met. In situations in
volving physical or operational changes 
to an existing facility which Increase 
emissions from that facility, greater 
ftexibilty Is permitted to avoid the im
position of large control costs if the pro
jected increase can be offset by con
trolling other plant facillties. 

Several commentators argued that 1f 
the Administrator adopted the proposed 
interpretation of the term "modifica
tion", which would consider a modifica
tion to have occurred even if there was 
only a relatively minor detectable emis
sion rate increase <thus requiring appli
cation of standards of performance>, the 
Administrator would in effect prevent 
owners or operators from implementing 
physical or operational changes neces
sary to switch from gas and oil to coal in 
comport with the President's policy of 
reducing gas and oil consumption. The 
Administrator has concluded that if such 
situations exist, they will be relatively 
rare and, in any event, will be peculiar 
to the group of facilities covered by a 
particular standard of performance 
rather than to all facilities in general. 
Therefore, the Administrator has further 
concluded that it would be more appro
priate to consider such circumstances 
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and possible avenues of relief in connec
tion with the promulgation of or amend
ment to pa·rticular standards of perform
ance rather than through the amend
ment of the general provisions of 40 
CFR Part 60. 

Where the use of the bubble concept 
Is elected by an owner or operator, some 
guarantee is necessary to insure that 
emissions do not subsequently increase 
above the level present before the physi
cal or operational change in question. 
For example, reducing a facility's oper
ating rate is a permissible means of off
setting emission increases from another 
facility undergoing a physical or opera
tional change. If the exemption provided 
by § 60.14<e> (2) as promulgated herein 
were subsequently used to increase the 
first facility's operating rate back to the 
prior level, the intent of the Act would 
be cu·cumvented and the compliance 
measures previously adopted would be 
nullified. Therefore, in those cases where 
utilization of the exemptions under 
§ 60.14<e> <2>, <3>, or (4) as promulgated 
herein Would effectively negate the com
pliance measures originally adopted, use 
of those exemptions will not be permitted. 

One limitation placed on utilization of 
the "bubble concept" by the proposed 
regulation was that emission reductions 
could be credited only if achieved at an 
"existing" or "affected" facility. The pur
pose of this requirement was to limit the 
"bubble concept" to those facilities which 
could be source tested by EPA reference 
methods. One commentator pointed out 
that some facilities other than "existing" 
or "affected" facilities U.e., facilities of 
the type for which no standards have 
been promulgated) lend themselves to 
accurate emission measurement. There
fore, § 60.14(d) has been revised to per
mit emission reductions to be credited 
from an facilities whose emissions can 
be measured by reference, equivalent, or 

· alternative methods, as defined in § 60.2 
<s> , <t> , and <u> . In addition, when a 
facility which cannot be tested by any 
of these methods is permanently closed, 
the regu}ations have been revised to per
mit emission rate reductions from such 
closures to be used to offset emission rate 
increases if methods such as emission 
factors clearly show, to the Administra
tor's satisfaction that the reduction off
sets any increase. The regulation does 
not allow facilities which cannot be tested 
by any of these methods to reduce their 
production as a means of reducing emis
sions to offset emission rate increases be
cause establishing allowable emissions for 
such facilities and monitoring compli
ance to insure that the allowable emis
sions are ·not exceeded would be very 
difficult and even impossible in many 
cases. 

Also. under the proposed regulations 
applicable to the "bubble concept," ac
tual emission testing was the only per
missible method for demonstrating that 
there has been no increase in the total 
emission rate of any pollutant to which 
a standard applies from all facilities 
within the stationary source. Several 
commentators correctly argued that if 
methods such as emission factors are 
sufficiently accm·ate to determjne emis-
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slon rates· under other sections of the 
regulation [i.e. § 6-0.14<b> 1, they should 
be adequate for the purposes of utlliza
tion of the bubble concept. Thus, the 
regulations have been revised to permit 
the use of emission factors in those cases 
where it can be demonstrated to the Ad
ministrator's satisfaction that they will 
clearly show that total emissions will 
or will not increase. Where the Admin
istrator is not convinced of the reliability 
of emission factors in a particular case, 
other methods will be required. 

OWNERSHIP CHANGE 

The regulation has been amended by 
.adding § 60.14<e> (6) which states that a 
change in ownership or relocating a 
source does not by itself bring a source 
under these modification regulations. 

RECONSTRUCTION 

Several commentators questioned the 
Agency's legal authority to propose 
standards of performance on recon
structed sources. Many commentators 
further believed that the Agency is at
tempting to delete the emission increase 
requirement from the definition of modi
fication. The Agency's actual intent is to 
prevent circumvention of the law. Sec
tion 111 of the Act requires compliance 
with standards of performance in two 
cases, new construction and modifica
tion. The reconstruction provision is in
tended to apply where an existing facil
ity's components are replaced to such an 
extent that it is technologically and 
economically feasible for the recon
structed facility to comply with the ap
plicable standards of performance. In 
the case of an entirely new facility the 
proper time to apply the best adequately 
demonstrated control technology is when 
the facility is originally constructed. As 
explained in the preamble to the pro
posed regulation, the purpose of the re-· 
construction provision ls to recognize 
that replacement. of many of the com
ponents of a facility can be substantially 
equivalent to totally replacing it at the 
end of its useful life with a newly con
structed affected fadlity, For existing 
facilities which substantially retain their 
character as existing facillties, applica
tion of best adequately demonstrated· 
control technology is considered appro
priate when any physical or operational 
change is made which causes an increase 
jn emissions to the atmosphere <this is 
modification). Thus, the criteria for "re
construction" are independent from the 
criteria for "modification." 

Sections 60.14 and 60.15 set up the pro
cedures and criteria to be used in making 
the determination to apply best ade
quately demonstrated control technology 
to existing facilities to which some 
changes have been made. 

Under the proposed regulations, the 
replacement of a substantial portion of 
an exlsting facility's components con
stituted reconstruction. Many commen
tators questioned the meaning of "sub
stantial portion." After considering the 
comments and the vagueness of this 
term. the Agency decided to revise the 
proposed reconst1·uctlon pz:ovlslons t.o 
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better clarify to owners or operators what 
acUons they must take and wqat action 
the Admlnistrator will take. Section 60.15 
of the regulations as revised specifies 
that reconstruction occurs upon replace
ment of components lf the fixed capital 
cost of the new components exceeds 50 
percent of the fixed capital cost that 
would be required to construct a com"'.' 
parable entirely new facility and it is 
technologically and economically feasi
ble for the facility after the replace
ments to comply with the applicable 
standards of performance. The 50 per
cent replacement criteria is designed 
merely to key the notification to the 
Administrator: it ic; not ti,n independent 
basis for the Admiriistrator's de~mina
tion. The term "fixed capital cost" is de
fined as the capital needed to provide all 
the depreciable components and is in
tended to Include such things as the costs 
of engineering, purchase, and installa
tion of major process equipment, con
tractors' fees, instrumentation, auxiliary 
facilities, buildings, and structures. Costs 
associated with the purchase and instal
lation of air pollution control equipment 
<e.g., baghouses, electrostati<; precipita- · 
tors, scrubbers, etc.> are not considered 
In estimating the fixed capital cost of a 
comparable entirely new facility unless 
that control equipment Is required as 
part of the process <e.g., product re
covery). 

The revised § 60.15 leaves the final de
termination with the Administrator as 
to when tt ls technologically and eco
nomically feasible to comply with the 
applicable standards of performance. 
Further clarification and definition is 
not possible because the spectrum of re
placement projects that will take place 
In the future at existing facilities is so 
broad that it ls not possible to be any 
more specific. Section 60.15 sets forth 
the criteria which the Administrator will 
use in making his determination. For 
example, if the estimated life of the 
facility after the replacements is slg
nUUcantly less than the estimated life 
of a new facility, the replacement may 
not be considered reconstruction. If the 
equipment being replaced does not emit 
or cause e.n emission of an air pollutant, 
It may be determined that controlling 
the components that do emit air pol
lutants 1s not reasonable considering 
cost, and standards of performance for 
new sources should not be applied. If 
there ts Insufficient space after the re
placements at an existing facility to In
stall the necessary air pollution control 
system to comply with the standards of 
performance, then reconstruction would 
not be determined to have occurred. 
Finally, the Administrator will consider 
e.ll technical and economic limitations 
the facility may have in complying with 
the applicable standards of performance 
after the proposed replacements. 

While t 60.15 expresses the basic 
Agency JX>ucy and Interpretation regard
ing reconstruction, Individual subparts 
may refine and delimit the concept as 
applied to individual categories ot 
facWttes. 

RULES AND REGULATIONS 

REsPON3E TO REQUESTS FOR 
DETERMINATION 

Section 60.5 has been revised to In
dicate that the Administrator will make 
a determination of whether an action 
by an owner or operator constitutes re
construction within the meaning of 
§ 60.15. Also, In response to a public com
ment, a new § 60.5<b> has been added to 
indicate the Admlnistrator·s intention to 
respond to requests for determinations 
within 30 days of receipt of the request. 

STATISTICAL TEST 

Appendix C 9f the regulation incorpo
rates a statistical procedure for deter
mining whether an emission increase has 
occurred. Several Individuals commented 
on the procedure as proposed. After con
sidering all these comments and con
ducting further study Into the subject, 
the Administrator has determined that 
a statistical procedure is substantially 
superior to a method comparing average 
emissions, and that no other statistical 
procedure Is clearly superior to th~ one 
adopted <Student's t test>. A more de
tailed analysis of this Issue can be found 
in EPA's responses to the comments 
men tloned previously. 

EOecti1'e date. These regulations are 
effective on December 16, 1975. Since 
they represent a clarl.ncation of the 
Agency's existing enforcement policy, 
good cause is found for not delaying the 
effective date, as required by 5 U.S.C. 
553Cd> (3). However, the regulations will, 
In effect, apply retroactively to any en
forcement activity now in progress since 
they do reflect present Agency policy. 
(Sections 111, 114, and 301 of the Clean Air 
Act, as amendi!d ( 42 U.S.C. 1857c-{l, I857c-9, 
and 1857g)) 

Dated: December 8, 1975. 
RUSSELL E. TRAIN, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. The table of sections is amended by 
adding §§ 60.14 and 60.15 and Appendix 
C as follows: 

Subpart A-General Provisions 

• 0 

Sec. 
60.14 Modification. 
60.15 Reconstruction. 

• 

• 

Appendix C-Deternitnatlon of Emission 
Rate Change. 

2. In § 60.2, paragraphs <d> and <h> 
are revised and paragraphs <aa> and 
Cbb) are added as follows: 
§ 60.2 Definitions. 

• • • • • 
<d> "Stationary source" means any 

building, structure, faclllty, or installa
tion which emits or may emit any air 
pallutant and which contains any one or 
combination of the following: 

< 1 > Affected facllltles. 
(2) Existing facilities. 
<3> Facllltles of the type for which no 

standards have been promulgated in this 
part. 

• • 

Ch) "Modification" means any physi
cal ·change in, or change in the method 
of operation of, an existing facility which 
increases the amount of any air pollutant 
Cto which a standard applies> ·emitted 
into the atmosphere by that facllity 9r 
which results in the emission of any air 
pollutant <to which a standard applies> 
Into the atmosphere not previous}y 
emitted. 

• • • 
caa> "Existing facility" means, with 

reference to a stationary source, any ap
paratus of the type for which a standard 
Is promulgated In this part, and the con
struction or modification of which was 
commenced before the date of proposal 
of that standard; or any apparatij.s 
which could be altered In sv.ch a way as 
to be .of that type. • 

Cbb> "Capital expenditure" means an 
expenditure for a physical or operational 
change to an existing faclllty which ex
ceeds the product of the applicable "an
nual asset guideline repair allowance 
percentage" specilled in the latest edi
tion of Internal Revenue Service Publi
cation 534 and the existing facllity's 
basis, as defined by section 10~2 of tµe 
Internal Revenue Code. 

3. Sectt.on 60.5 is revised to read as 
follows: · 

§ 60.5 Determination of eonstruction ~r 
RlOd i fi I.lat ion. 

<a> When requested to do so by !in 
owner or operator, the Administrator 
will make a determination of whether 
action taken or Intended to be taken by 
such owner or operator constitutes con
struction <Including reconstruction> or 
modification or the commencement 
thereof within the meaning of this part. 

(b) The Administrator will respond 'to 
any request for a determination under 
paragraph Cal of this section within ?O 
days of receipt of such request. . 

4. In § 60.7, paragraphs <a> (1) and 
<a> <2> are revised, and paragraphs 
(a) <3>, <a> (4), and Ce) are added as 
follows: 

§ 60. 7 Notifieation and recordkccping.'. 

<a> Any owner or operator subject !.o 
the provisions of this part shall furnish 
the Administrator written notification 
as follows : . 

< 1 > A notification of the date construc
tion <or reconstruction as defined under 
§ 60.15> of an affected facility Is com
menced postmarked no later than 30 
days after such date. This requirement 
shall not apply in the case of mass-pf9-
duced facilities which are purchased in 
completed form. 1. 

<2> A notification of the anticipated 
date of Initial startup of an affected 
facility postmarked not more than 60 
days nor less than 30 days prior to such 
date. 

C3) A notification of the actual date 
of Initial startup of an affected facility 
postmarked within 15 days after such 
date. 

c 4 l A notiflca tion of any physical or 
operational change to an existing facil
ity which may increase the emission rate 
of apy air pollutant to whJch a stand
ard applies, unless that change ts spe-
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:ifically exempted under an applicable 
mbpart or in § 60.11tel and the exemp
tion is not denied under § 60.14<d> <4). 
This notice shall be postmarked 60 days 
or as soon as practicable before the 
~hange is commenced and shall include 
information describing the precise na
ture of the change, present and proposed 
emission control systems, productive 
capacity of the facility before :rnd after 
the change, ai1d the expected comple
tion elate of the change. The Administra
tor may request additional relevant in
formation subsequent to this notice. 

(el If notification substantially similar 
to that in paragraph <al of this section 
is required by any other State or local 
agency, sending the Administrator a 
copy of that notincation will satisfy the 
requirements of paragraph <a> of this 
section. 

5. Subpart A is -amended by adding 
§§ 60.14 and 60.15 as follows: 

§ 60.14 Modification. 
(al Except as provided under para

graphs (d), <e> and <f> of this section, 
·any physical or operational change to 
an existing facility which results in an 
increase in the emission rate to the 
atmosphere of any pollutant to which a 
standard applies shall be considered a 
·modification within the meaning of sec
tion 111 of the Act. Upon modification, 
an existing facility shall become an af
fected facility for each pollutant to 
v.·hich a standard applies and for which 
there is an increase in the emission rate 
to the atmosphere. 

<b> Emission rate shall be expressed as 
kg/hr of any pollutant discharged into 
the atmosphere for which a standard is 
applicable. The Administrator shaU use 
the following to determine emission rate: 

<1> Emission factors as specified in 
the latest issue of "Compilation of Air 
Pollutant Emission Factors," EPA Pub
lication No. AP-42, or other emission 
factors determined by the Administrator 
to be superior to AP-42 emission factors, 
in cases where utilization of emission 
factors demonstrate that the emission 
level resulting from the physical or op
erational change will either clearly in
crease or clearly not increase. 

<2> Material balances, continuous 
monitor data, or manual emission tests 
In cases where utilization of emission 
factors as referenced in paragraph (bl 
< 1) of this section does not demonstrate 
to the Administrator's satisfaction 
whether the emission level resulting from 
the physical or operation.al change will 
either clearly increase or clearly not in
crease, or where an owner or operator 
demonstrates to the Administrator's 
satisfaction that there are reasonable 
grounds to dispute the result obtained by 
the Administrator utilizing emission fac
tors as referenced in paragraph <b> (1) 
of this section. When the emission rate 
Is based on results from manual emission 
tests or continuous monitoring systems, 
the procedures specified in Appendix c 
of this part shall be used to determine 
whether an increase In emission rate has 
occurred. Test.s shall be conducted under 
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such conditions as the Adminis.trator changes to such facilities to reduce emis
shall specify to the owner or operator sion rate. 
based on representative performance of (vii) A complete description of the 
the facility. At least three valid test procedures and methods used to deter
runs must be conducted before and at mine the emission rates. 
least three after the physical or opera- <2> Compliance with paragraph <dl 
tional change. All operating parameters of this section may be demonstrated by 
which may affect emissions must be held the methods listed in paragraph (b) of 
constant to the maximum feasible degree this section, where appropriate. Decr~as
for all test runs. es in emissions resulting from requ1re-

<c> The addition of an affected facility ments of a State implementation plan 
to a stationary source as an expansion approved or promulgated under Part 52 
to that source or as a replacement for of this chapter. will not be acceptable. 
an existing facility shall not by itself The required reduction in emission rate 
bring within the applicability of this may be accomplished through the instal
part any other facility within that lation 0 1· improvement of a control sys
source. · tem or through physical or operational 

< d > A modification shall not be deemed · changes to faci~ities including reducing 
to occur if an existing facility undergoes the production of a facility or closing a 
a physical or operational change where facility. 
the owner or operator demonstrates to (3l Emission rates established for the 
the Administrator's satisfaction <by any existing facility which is undergoing a 
of the procedures prescribed under para- physical or operational change resulting 
graph <b'I of this section> that the tot.al in an increase in the emission rate, and 
emission rate of any pollutant has not established for the facilities described 
increased from all facilities within the under paragraph <d) (1) <v> of this sec
stationary source to which appropriate ti.on shall become the baseline for deter
reference, equivalent, or alternative mining whether such facilities undergo 
methods, as defined in ~ 60.2 <s>. <tl and a modification or are in compliance with 
<u>, can be applied. An owner or operator standards. 
may completely and permanently close (4) Any emission rate in excess of that 
any facility within a stationary source · rate established under paragraph, <d 1 

to prevent an increase in the total emis- <3> of this section shall be a violation of 
sion rate regardless of whether such these regulations except as otherwise 
reference, equivalent or alternative provided in paragraph <e> of this sec
method can be applied, if the decrease tion. However, any owner or operator 
in emission rate from such closure can electing to demonstrate compliance un
be adequately determined by any of the der this paragraph (d) must apply to 
procedures prescribed under paragraph the Administrator to obtain the use of 

· (bl of this section. The owner or oper- · any exemptions under paragraphs (e'I 
ator of the source shall have the burden <2>, <e> (3), and <e> (4) of this section. 
of demonstrating compliance with this The Administrator will grant such ex
section. emption only if, in his judgment, the 

< 1 > Such demonstration shall be in compliance originally demonstrated un
writing and shall include: W The name der this paragraph will not be circum
and address of the owner or operator. vented or nullified by the utilization of 

<ii> 'I'he location of the stationary the exemption. 
source. (5 l The Administrator may require 

mi> A complete description of the ex- the use of continuous monitoring devices 
isting facility undergoing the physical and compliance with necessary reporting 
or operational change resulting in an in- procedures for each facility described in 
crease in emission rate, any applicable paragraph (dl (1) (iii) and (d) (1) <v> of 
control system, and the physical or op- this section. 
erational change to such facility. <ei The following shall not, by them-

< iv> The emission rates into the at- selves, be considered modifications under 
mosphere from the existing facility of this part: 
each pollutant to which a standard ap. < l> Maintenance, repair, and replace
plies determined before and after the ment which the Administrator deter
physical or operational change takes mines to be routine for a source category, 
place, to the extent such information is subject to the provisions of paragraph 
known or can be predicted. (c) of this section and§ 60.15. 

<vl A complete description of each (2) An increase in production rate of 
facility and the control systems, if any, an existing facility, if that increase can 
for those facilities within the stationary be accomplished without a capital ex
source where the emission rate of each penditure on the stationary source con
pollutant in question will be decreased taining that facility. 
to compensate for the increase in emis- <3l An increase in the hours of opera-
sion rate .from the existing facility un- tion. 
dergoing the physical or operational <4 l Use of an alternative fuel or raw 
change. material if, prior to the date any stand-

<vi> The emission rates into the at- ard under this part becomes applicable 
mosphere of the pollutants in question to that source type, as provided by § 60.l, 
from each facility described under para- the existing facility was designed to ac
graph <<1> (1) <v> of this section both be- commodate that alternative use. A 
fore an<l alter the improvement or in- facility shall be considered to be designed 

to accommodate an alternative fuel or 
stallatfon of any applicable control raw material JI that use could be accom-
system or. any physical or operational plished under the facility's construction 
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speclftcatlons, a,, amended, prior to the 
change. Conversion to coal required· for 
energy considerations, as speclfled In sec
tion 119<d> <5> of the Act, shall not be 
considered a modlflcation. 

<5> The addition or use of any system 
or device whose primary function ls the 
reduction of a.Ir pollutants, excep\ when 
an emission control system ls removed 
or Is replaced by a system which the Ad
mln!Strator · determines to be less en
vironmentally beneficial. 

<6> The relocation or change 1n 
ownership of an existing faclllty. 

<fl Special provisions set forth under 
an appllcable subpart of this part shall 
supersede any confllcting provisions of 
this section. 

<g> Within 180 days of the comple
tion of any physical or operational 
change subject to the control measures 
specified fn paragraphs (a) or <d> of 
this section, compliance with all appli
cable standards must be achieved. 

§ 60.IS Reconstruction. 

<a> An existing facnity, upon recon
struction, becomes an affected faclllty, 
Irrespective of any change in emission 
rate. 

Cb> "Reconstruction" means the re
placement of components of an existing 
fac111ty to such an extent that: 

< 1 > The fixed capital cost of the new 
components exceeds 50 percent of the 
fixed capital cost that would be required 
to construct a comparable entirely new 
fac111ty. and . 

<2> It Is technologically and econom
icall~· feasible to meet the appllcable 
standards set forth In this part. 

<c> "Fixed capital cost" means the 
capital needed to provide all the de
preciable components. 

<d> U an owner or operator of an 
existing facility proposes to replace com
ponents, and the fixed capital cost of the 
new components exceeds 50 percent of 
the fixed capital cost that would be re
quired to con5truct a comparable en
tirely new facility, he shall notify the 
Administrator of the proposed replace
ments. The notice must be postmarked 
60 days <or as soon as practicable> be
fore construction of the replacements ls 
commenced and must include the fol
lowing informatipn: 

<U Name ai:J.d address of the owner 
or operator. 

<2> The location of the existing facil
ity. 

<3> A brief description of the existing 
facility and the components which are to 
be replaced. 

<4> A description of the existing air 
pollution control equipment and the 
proposed air pollution control equip
ment. 

<5> An est.imate of the fixed capital 
cost of the replacements and of con
structing a comparable entirely new 
faclllty. 
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_CS> The estimated We of the existing 
facllity after the replacements. 

<7> A discussion of any economic or 
technical limltations the facllity may 
have in complying with the appllcable 
standards of performance after the pro
Posed replacements. 

<el The Administrator will deter
Inine, within 30 days of the receipt of the 
notice required by paragraph <d> of this 
section and any additional Information 
he may reasonably require, whether the 
proposed replacement constitutes re
construction. 

Cf> The Administrator's determination 
under paragraph <e> shall be based on: 

<U The fixed capital CO$t of the re
placements ln comparison to the fixed 
capital cost that would be required to 
construct a comparable entirely new 
facility; 

<Z> The estimated life of the facillty 
after the replacements compared to the 
life of a comparable entirely new faclllty; 

<3> The extent to which the compo
nents being replaced cause or contribute 
to the emissions from the fac1lity; and 

<4> Ariy economic or technical limita
tions on ·compliance with applicable 
standards of performance which are in
herent In the proposed replacements. 

Cg) Individual subparts of this part 
rnay Include speclflc provisions which 
refine and delimit the concept of recon
struction set forth ln this section. 

6. Part 60 is amended by adding Ap
pendix C as follows: 
APPENDIX C-Dl!:TEBMl'IA110N 01' E&1188ION RATE 

·. CBANGB 

L hltrodudlML 
I.I The lollowlng method shall be used to determine 

Whnther a physical or olJ(ll"BUonal chango to an exlstlng 
l'aclllty result..<! lo an Increase In the emission rato lo the 
atmrsphr.re. The m•lhod o.'<ed Is the Student's I tcst, 
commonly used lo mnko Inferences from small sample& 

2. Data. 
2.1 Each emls.•lon test shall comlst of n run.• (usonDy 

thrM) which produce n emission rates. Thus two ""Is of 
•mission rat.es are ge ncmt..d. one btolore and one alt.er the 
change tho two sets hnlng of equal size. 

2.2 Whr.n u•ing mnnunl r.rnls,lon tests, except as pr«>
V!rled In I 00.R(h) ol this pm.I, the re!er•nee methods o! 
Appendix A lo this pMI shall be used In accordance with 
the proc<1dures spl'Clfie1I in the nppllcnhle subpart both 
belorP. and alter the chnngc to obtain the data. 

. 2.3 When o.<tngconlinuous monlt.ors, the facility shall be 
Oporated BS II a runnuol emission test wore being pP.r· 
f()m)cr!. Valid data oslnit the nvr.rnglng time which would 
~;~n!;::Ji lf:,.,a u':J'.ual emission test were llfllng COD-

3. Procedure. 
3.1 Suhsrrtpts a and h donoto prechange and post.. 

change rc.<pecli vely. 
3.2 Calculate tho arithmctfo mean emission rat.e, E, for 

each sot of data o.•log EquaUoo I. 

JiJ=± E, E 1+E1 ••• +·E. 
1~1 n (1) 

n 
•he.re: 

E;=Emlsslon rat.e for the I tb run.; 
a-= number of runs 

8.3 Caleulato the sample vaz14nce, SI, for each sot· al 
data oslng Equation a. 

± (B,-B)I ±Bl-(:~ B,)' • 
81=1-1 =:..•_-.:.I __ _.:.;;..•-.,,:l:__.:....1-_ 

n-1 n-1 
(2) 

ll.4 Calculate the pooled esUmate, S.. aslJll Bqw
Uon 3. 

B.=[(n.-1) B.1+ (n,-1) s,1]111 
n.+n,-2 

(3) 

Ui Calculate tbe test statlsilc, I, using EquaUon '

"E, - "E. 
(4) SP [.!..+.!.]Ill 

n. nb 
4. Rt1uU1. 
4.1 II Ro>;::. and t>r. where r Is tho cr!Ucal value of 

I obtained lrom Tahle 1. thnn with 953 confidence the 
dlfJerence between /::, and/:;. Is slgnlllcant, and an In.. 
crease lo emission rate lo the atmosphere bas occuned, 

r cos 
percml 
ttmfi
dmu 

Degree of lleedom (n.+n,-2): koel) 

2. ------ - - - - -·-----------· -------·----··-----· 2. 920 
3. --- ·-- ------------ --------·--·-·-·-··----·- 2. 353 
4. ------------- -- - - ----·--··------------·-·--· :z. 132 
6. ----------- ---- -- --------- ----------------- a. 015 
6 •••• ---- ••••• -----. --·····-····-········--·· L 943 
7. --···-··---------- --··-·-·-···-············· L 8115 
8. ---- ----· ------ ---------------·····-······-· L 8llO 

For greater than 8 degrees of freedOm,- any standard 
statistical handbook or toxt. 

6.1 Assume the two performance tests produoed the 
following set of data: . 

Test a: Testb 
Run I. 100 ----------·--····-------------·--- 115 
Run 2. 95. -----·----·--------···-············ 120 
Run 3. 110. -·-----·-·····-········-········~ 125 

6.2 Using Equatlon 1-

1oo+on+110 
3 

102 

11. 115 t-1;0+125=120 

6.3 UStng Equation 2-

s.1 
= (100-102)1 + (95-102)'+ (110-102)' 

. 3-1 
=58.5 

s.• 
(115-120)1+ (120-120)'+ (125-120)1 

3-1 
=25 

6.4 Using Equation 3-

S = [<3-1) (58.5)+ (3-1) (25)]111 = 6· 46 
p 3+3-2 . 

6.5 Using.Equation 4-

120-102 
3.412 

[
l 1]111 

6.46 3+3 

6.6 Sioe'! (n1+11,-2) =4, r-2.132 (from Table I). Thus 
lllnce t>r tbe dlfJr.rcnce In the values of E. and !;, b 
llgnJncaot, and thr.re bas been an Increase In emission 
mto lo the atmospbcro. 

8. Cbllllnuoua Mtmilorlng DaltJ. 
8.1 Tloorly aw.rages lrom eonUoonus monitoring d&- E 

vlces
1 

where avallahlc. •hould be used as data points and 
the aoove procedure followed. , 

(Bees. 111 and 114 of the Clean Air Aet1 as amended by 
-· 4(a) ol Pnb. L. 91-eo-I, st Stat 1678 \~ U.8.C. 18570-
1, 1857c-4)) 

[FR Doc.75-33612 Filed 12-16-75;8:45 am) 
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23 IFRL471-6) 

'PART 60-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Emission Monitoring Requirements and Re· 
visions to Performance Testing Methods; 
Correction 

In FR Doc. 75-26565 appearing at page. 
46250 !n U1e FEDERAL REGISTER of October 
6, 1975, the following changes should be 
made in Appendix B: 

1. On page 46260, paragraph 4.3, line· 
2·1 ls corrected to read as follows: 

log <1-0,> =<1,/1,> !oz <1-0,) 
2. On page 46263, paragraph 4.1, line 8 

is corrected to read as follows: 

of an air preheate1· In a steam generating 
3. On page 46269, paragraph 7.2.1, the 

definition of c.r ... is corrected to read 
as follows: 

C.I. .. ,=95 percent confidence interval 
estimates of U1e average mean value. 

Dated: December 16, 1975. 

ROGER STRELOW, 
Assistant Administrator for 
Air and Waste Management. 

I F'R Doc.75-34514 Flied 12-19-75; 8: 45 am I 

[FRL 423-7] 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Emission Monitoring Requirements and Re· 
visions to Performance Testing Methods 

Correction 

In FR Doc. 75-26565, appearing at page 
46250 !n tile issue for Monday, October 6, 
1975, the following changes should be 
made: 

l. In tile first paragraph on page 
46250, the worciS ''reduction, and report
ing requirements" should be inserted im
mediately following the eighth line. 

2. In the seventh from last line of the 
first full paragraph on page 46254, the 
parenthetical phrase should read, "Oct-0-
ber 6, 1975". 

3. In tile second I!ne of tile second full 
paragraph on page 46254, tile next t-0 
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last word, now reading "capacity", should 
read "opacity". 

4. In paragraph Cc> 12) (iii) of § 60.13 
on page 46255, the parenthetical phrase 
"<date of promulgation" should read, 
"October 6, 1975". 

5. In § 60.13, tile paragraphs desig
nat!,!d (gJ <ll and <gl (1) <i> through 
< ixl on page 46256 should be designated 
paragraph m and (il 1 through <9>. 

6. In the second line of the formula 
In paragraph (fl <4 l of § 60.4.5 on pn~c 
46257, tile figure now reading ".6.34" 
should read "3.64". 
. 7. 'I11e last line of the first parar;rnph 
m Appendix B on page 4.6259 should te 
changed to read "tinuous measurement 
of the opacity of stack emissions". 

8. The paragraph now numbered "22" 
in Appendix B on page 46259 should be 
numbered "2.2". 

9. In the next to last line of para
graphs 9.1.1 and 7.1.1 on pages 46261 
and 46264 respectively "x" should read 
"x". 

10. TI1e first column in the table in 
paragraph 7.1.2 on page 46264. the first 
column should be headed by the letter 
"n" and figures 1 through 10 should read 
2 through 11. 
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[FRL 474-3) 

PART 60-STANDARDS OF PERFORM· 
ANCE-FOR NEW STATIONARY SOURCE 

Dcl~gatio11 of Authority to State of Maine 
Pursuant to the delegation of autilority 

for the standards of performance for new 
stationary sources <NSPS> to the State 
of Ma!ne on November 3, 1975, EPA is 
today a.mending 40 CFR 60.4, Address, 
to refiect this delegation. A Notice an
nouncing this delegation is published to
day in the FEDERAL REGISTER.1 The 
amend¢ § 60.4, which adds the address 
o! the Maine Department of Environ
mental Protection to \\'hich all reparts; 
:requests, applications, submittals, · and 
communications to the Adtninistrator 
pursuant to this part must &!so be ad-. 
dressed, is set forth below. · 

The Administrator finds good cause for 
:foregoing prior public notice and for 
ma.king th!s rulemaking effective fmme
dla.tely 1n that tt is . e.u administrative 
change and not. one of substantive con
tent. No additional· substantive ~burdens · 
are imposed on the parties affected. The 
delegation which is refiected by this ad
minl.strative amendment was' e!fective .on 
October 7, 1975, and it serves.no purpose 
to delay the technical change of thJs ad
dition to the State address to the Code of 
F-ederal Regulations. 

Th.ls .rulemaking 1s effective immedi
ately, a.nd·ts ~ed under the authority 
of Section 111 of the Clean Air Act, as 
amended. 
"(42 u.s.c. 1857~) 

Dat.ed: December 22, 1975. 

STANLEY W. LEGRO, 
Assistant Administrator 

for Enfo/cement. 

1 Bee FR Doc. '75--85063 appearing elsewhere 
In the Notices aectlon of today's FEDERAL REG· 
JllTEa. 

Part 60 of Chapter I. Tltle 40 of aie 
Code of Federal Regulations 1s amended 
as follows: 

1. Ic § 60.4 paragraph <b> ls amended 
by revising subparagraph cm to read as 
follows: 

§ 60.4. Addreea. 
• • ·• ... 

Cb> • • • 
(U) S~t.e of Maine, Department of Envi

ronmental ProWction, State Bouse, Augusta, 
·:Mame 04330 • 

• • • • • 
(PB Doc.75-35065 Piled ~416;11:45 am] 
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(FRL 477-'-7) 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of 
Michigan 

Pursuant to the delegation of au-. 
thority to implement and enforce the 
standards of performance for new sta
tionary sources <NSPS) to the State of 
Michigan on Nqvember 5, 1975. EPA is 
today amending 40 CFR 60.4 Address, to 
reflect this delegation.' The amended 
~ 60.4, which adds the address of the Air 
Pollution Control Division, Michigan De
partment of Natural Resources to that 
list of addresses to which all reports, 
requests, applications, submittals, and 
communications to the Administrator 
pursuant to this part must be sent, is 
set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective im
mediately in that It is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected by this ad~ 
ministrative amendment was effective on 
November 5, 1975, and it serves no pur
pose to delay the technical change of this 
addition of the State address to the Code 
o.f Federal Regulations. 

1 A Notice announcing this delegation Is 
published 1n the Notices section of thls tssue. 

This rulei:naki.ng is effective immedi· 
ately, and is issued under the authority 
of section 111 of the Clean Air Act, as 
amended. 42 U.S.C. 1857c-6. 

Dated: December 31, 1975. 
STANLEY \V. LEGRO, 

Assistant Administrator 
for Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulation is amended 
as follows: 

1. In § 60.4, paragraph (b) is amended 
by revising paragraph <b> X, to read as 
follows: 

60.4 Address. 
• 

JFRL 447-8) 
<b> .••• 
(A)-(W) • • • 
(X)-State o! Michigan, Air Pollution 

Control Division, Michigan Department of 
Natural Resources, Stevens T. Mason Build
ing, 8th Floor, Lansing, Michigan 48926 

.. 
(FR Doc.76-847 Filed 1-12-76;8:45 amJ 
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(FRL 482-71 

PART 60' -STANDARD"S oF"l>ERrORM
ANCE FOR NEW STATIONARY SOURCES 

Coal Preparation Plants 
On October 24, 1974 <39 FR 3792.2), . 

under section 111 of the Clean Air Act. 
a.s amended, the Environmental Protec
tion Agency <EPA> proposed standards 
of performance for new and modified 
coal preparation plants. Interested par
ties were afforded an opportunity to par
ticipate In the rulemaking by submitting 
written comments. Twenty-seven com
ment letters were received; six from coal 
companies, four from Federal agencies, 
four from steel companies, four from 
electric utility companies, three from 
State and local agencies, three from coal 
industry associations and three from 
other interested parties. 

Coples of the comment letters and a 
supplemental volume of background In
formation which contains a summary 
of the comments with EPA's responses 
are available for public Inspection and 
copying at the U.S. Environmental Pro
tection Agency, Public Information Ref
erence Unit, Room 2922, 401 M Street, 
S.W., Washington, D.C. 20460. In addi
tion, the supplemental volume of back
ground Information which contains cop
ies of the comment summary with EPA's 
responses may be obtained upon written 
request from the EPA Public Informa
tion Center <PM-215>, 401 M Street 
S.W., Washington, D.C. 20460 (specify 

Background Information for Standards 
of Performance: Coal Preparation 
Plants, Volume 3: Supplemental Infor
mation). The comments have been care
fully considered, and where determined 
by the Administrator to be appropriate, 
changes have been made to the propos~ 
regulations and are incorporated in the 
regulations promulgated herein. · 

The bases for the proposed standards 
are presented in "Background Infonna
Uon for Standards of Performance: coal 
Preparation Plants" <EPA 450/2-74-02la 
b). Copies of this document are avallabl~ 
on request from the Emission Standards 
Protection Agency, Research Triangle 
and Engineering Division, Environmental 
Park, North Carolina ~7711, Attention: 
Mr. Don R. Goodwin. 

Summary of Regulation. The promul
gate? standards of performance regulate 
particulate matter emissions from coal 
preparation and handling facilities proc
es~mg more than 200 tons/day of bltu
mmous coal <regardless of their location> 
as follows: <I) emissions from thermal 
dryers may not exceed 0.070 g/dscin 
<0.031_ gr/dscO and 20% opacity, <2> 
em1:551ons from pneumatic coal cleaning 
equipment may not exceed 0.040 g/dscin 
<0.018 gr/ dscf> and 10% opacity, and 
<3> emissions from coal handling and 
storage· equipment (processing non
bituminous as well as bituminous coal> 
may not. exceed 20% opactity. 

Significant Comments and Revisions to 
the Pro11osed Regulations. Many of the 
comment letters received by EPA con
tained multiple comments. These are 
summarized as follows with discussions of 
any significant differences between the 
proposed and promulgated regulations. 

1. 4.pplicability.-Comments were re
ceived noting that the proposed stand
ards would apply to any coal handling 
opttation regardless of size and would 
require even small tipple operations and 
domestic coal distributors to comply with 
the proposed standards for fugitive 
emissions. In addition, underground 
mining activities may have been inad
vertently included under the proposed 
~tandards. EPA did not intend to regu
late either these small sources or under
ground mining activities. Only sources 
which break, crush, screen, clean, or dry 
large amounts of coal were intended to be 
covered. Sources ·which handle large 
rurn;iunts of coal would include coal han
dling operations at sources such as barge 
loading facilities, power plants, coke 
ovens, etc. !"IS well as plants that pri
marily clean and/or dry coal. EPA con
cluded that sources not intended to be 
covered by the regulation handle less 
than 200 tons/day; therefore, the regv
lation promulgated herein exempts such 
sources. 

Comments were received questioning 
the application of the standards to 
facilities processing nonbituminous coals 
<including lignite). As was stated In the 
preamble to the proposed regulation, it 
is intended for the standards to have 
broad applicability when appropriate. At 
the time the regulation was proposed, 
EPA considered the parameters relating 
to the control of emissions from thermal 
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dryers to be sufficiently similar, whether 
bituminous or nonbltumlnous coal was 
being dried. Since the time of proposal. 
EPA has reconsidered the application of 
standards to the thermal drying of non
bituminous coal. It has concluded that 
such application i~ not prudent In the 
absence of specific data demonstrating 
the similarity of the drying character
istics and emission control character
Jst.ics to those of bituminous coal. There 
::ue currently very few thermal dryers or 
pneumatic air cleaners processing non
bituminous fuels. The facilities tested 
by EPA to demonstrate control equip
ment representative of best control tech
nology were processing bituminous coal. 
Since the majority of the EPA test data 
.and other Information used to develop 
the standards are based upon bituminous 
coal processing, the particulate matter 
standards for thermal dryers and pneu
matic coal cleaning equipment have been 
revised to apply only to those facilities 
processing bituminous coal. 

The opacity standard for control of 
fugitive emissions is applicable to non
bituminous as well as bituminous coal 
since nonbitumlnous processing facili
ties will utilize similar equipment for 
transporting, screening, storing, and 
loading coal, and the control techniques 
applicable for minimizing fugitive par
ticulate matter emissions will be the 
same regardless of the type of coal proc
essed. Typically enclosures with some 
type of low energy collectors are utilized. 
The opacity of emissions can also be re
duced by effectively covering or sealing 
the process from the atmosphere so-that 
any avenues for escaping emissions are 
small. By minimizing the number and 
the dimensions of the openings through 
which fugitive emissions can escape, the 
opacity and the total mass rate of emis
sions can be reduced Independently of 
the air pollution control devices. Also, 
water sprays have been demonstrated to 
be very effective for suppressing fugitive 
emissions and can be used to control even 
the most difficult fugitive emission prob
lems. Therefore, the control of fugitive 
emissions at all facilities will be required 
since there are several control techniques 
that can be applied regardless of the 
type of coal processed. 

2. Thermal dryer standard.-One com
mentator presented data and calcula
tions which lndica.ted that because of the 
large amount of fine particles in the coal 
his company processes, compliance with 
the proposed standard would require the 
application of a venturi scrubber with 
a pressure drop of 50 to 52 Inches of water 
gage. The proposed standard was based 
on the application of a venturi scrubber 
with a pressure drop of 25 to 35 inches. 
EPA thoroughly evaluated this comment 
and concluded that the commentator's 
calculations and extrapolations could 
have represented the actual situation. 
Rather than revise the standard on the 
basis of the commentator's estimates, 
EPA decided to perform emission tests at 
a plant which processes the coal under 
question. The plant tested Is controlled 
w1th a venturi scrubber and was operated 
M a pressure drop of 29 Inches during 
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the emission tests. These tests showed ticulate matter regulation proposed for 
emissions of 0.080 t.o 0.134 g/dscm <0.035 thermal dryers, EPA finds no reason su!
to 0.058 gr/dscfl. These results are ficient to alter the proposed standard of 
numerically greater than the proposed 70 mg/dscm except to restrict Its ap· 
standard; however, calculations indicate plicability to thermal dryers processing 
that if the pressure drop were increased bituminous coal. 
from 29 inches to 41 inches, the proposed 3. Location of thermal drying sys
standard would be achieved. Supplemen- tems.-Comments were received on the 
ta! Information regarding estimates of applicability of the standard for power 
emission control needed to achieve the plants with closed thermal drying sys
mass standard is contained in Section II, terns where the air used to dry the coal is 
Volume 3 of the supplemental back- also used in the combustion process. As 
ground information document. indicated in § 60.252(a), the standard is 

Since the cost analysis of the proposed concerned only with effluents which are 
standard was based on a venturi scrubber discharged into the atmosphere from the 
operating at 25 to 35 inches venturi pres- drying equipment. Since the pulveri1,ed 
sure loss, the costs of operating at higher coal transported by heated air is charged 
pressure losses were evaluated. These re- to the steam generator in a closed system, 
sults Indicated that the added cost of there is no discharge from the dryer di
controlJing pollutants to the level of the rectly to the atmosphere, therefore, these 
proposed standard is only 14 cents per standards for thermal dryers are not ap
ton of plant product even if a 50 inch plicable. Effluents from steam generators 
pressure loss were used, and only five are regulated by standards previously 
cents per ton In excess of the average promulgated <40 CPR Part 60 subpart 
control level required by state regulations D>. However, these standards do a.pply 
in the major coal producing states. In to all bituminous coal drying operations 
comparison to the $18.95 per ton dellv- that discharge effluent to the atmosphere 
ered price of U.S. coal in 1974 and even regardless of their physical or geograph
higher prices today, a maximum five ical location. In addltlona to thermal 
cents per ton economic impact attribut- dryers located In coal preparation plants, 
able to these regulations appears almost · usually in the vicinity of the mines, dry
negligible. The total Impact of 14 cents ers used to preheat coal at coke ovens are 
per ton for controlling particulate matter alsoregulated by these standards. These 
emissions can easily be passed along to coke oven thermal dryers used for pre
the customer since the demand for heating are similar in all respects, in
thermal drying due to freight rate sav- eluding the air pollution control equip
ings, the elimination of handling prob- ment. to those used in coal preparation 
!ems due to freezing, and the needs of plants. 
the customer's process (coke ovens must 4. Opacity standards.-The opacity 
control bulk density and power plants standards for thermal dryer and pneu
must control plugging of pulverizers) will matic coal cleaners were reevaluated as 
remain unaffected by these regulations. a result of revisions to Method g for con
Therefore, the economic impact of the ducting opacity observations <39 FR 
standard upon thermal drying will not 39872>. The opacity stndards were pro
be large and the Inflationary impact of posed prior to the revisions of Method 9 
the standard on the price of coal will be and were not based upon the concept of 
insignificant <one percent or less). From averaging sets of 24 observations for six
the standpoint of energy consumption, minute periods. As a result, the proposed 
the power requirements of the air pollu- standards were developed In relation to 
tion control equipment are exponentially the peak emissions of the facility rather 
related to the control level such that a· than the average emissions of six-minute 
level of diminishing return is reached. periods. The opacity data collected by 
Because the highest pressure loss that EPA have been reevaluated in accordance 
has been demonstrated by operation of with the revised Method 9 procedures, 
a venturi scrubber on a coal dryer is and opacity standards for thermal dry-
41 inches water gage, which is also the ers and pneumatic coal cleaners have 
pressure loss estimated by a scrubber been adjusted to levels consistent with 
vendor to be needed to achieve the 70 these new procedures. The opacity stand
mg/dscm standard, and because energy ards for thermal dryers and pneumatic 
consumption increases dramatically at coal cleaners have been adjusted from 30 
lower control levels ( <70 mg/dscm). a and 20 percent to 20 and 10 percent 
particulate matter standard lower than opacity, respectively. Since the proposed 
70 mg/dscm was not selected. At the 70 standards were based upon peak rather 
mg/dsem control level, the trade-off be- than average opacity, the revised stand:. 
tween control of emissions at the thermal ards are numerically lower. Each of these 
dryer versus the increase In emissions at levels Is justified based primarilY upon 
the power plant supplying the energy !.'!I six-minute averages of EPA opacity ob
favorable even though the mass quantity servatlons. These data are contained in 
of all air pollutants emitted by the power Section III, Volume 3 of the supplemental 
plant <SO., NO., and particulate matter) background Information document. 
are compared only to the reduction In 5. Fugitive emission monitoring.
thermal dryer particulate matter emls- Several commentators Identified some 
sions. At lower than 70 mg/dscm, this difficulties with the proposed procedures 
trade-off is not as favorable due to the for monitoring the surface moisture of 
energy requirements of venturi scrubbers thermally dried coal. The purpose of the 
at higher pressure drops. For this source, 
alternative means of air pollution control proposed requirement was to determine 
have not been fully demonstrated. Rav- the probability of fugitive emissions oc
lng considered all comment.son the par- curing ·from coal handl.Jng operations 
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and to estimate their extent. The com
mentators noted that the proposed 
A.S.T.M. measurement methods are diffi
cult and cumbersome procedures not 
typically used by operating facilities. 
Also, It was noted that there Is too little 
uniformity of techniques within Industry 
for measuring surface moisture to spe
cify a general method. Secondly, esti
mation of fugitive emissions from such 
data may not be consistent due to differ
ent coal characteristics. Since the opac
ity standard promulgated herein can 
readily be utllized by enforcement per
sonnel, the moisture monitoring require
ment ls relatively unimportant. EPA has 
therefore elimL11ated t.liis requirement 
from the regulation. 

6. Open storage piles.-The proposed 
regulation applied the fugitive emission 
standard to coal storage systems, which 
were defined as any facility used to store 
coal. It was EPA's Intention that this 
definition refer to some type of structure 
such as a bin, silo, etc. Several com
mentators objected to the potential ap
plication of the fugitive emission stand
ard to open storage piles. Since the 
fugitive emission standard was not de
veloped for application to open storage 
piles, the regulations promulgated here
in clarifies that open storage piles of coal 
are not regulated by these standards. 

7. Thermal dryer monitoring equip
ment.-A number of commentators felt 
that impartant variables were not being 
considered for monitoring venturi scrub
ber operation on thermal dryers. The 
proJ>OSed standards required monitoring 
the temperature of the gas from the 
thermal dryer and monitoring the 
venturi scrubber pressure loss. The 
promulgated standard requires, in addi
tion to the above parameters, monitor
ing of the water supply pressure to the 
venturi scrubber. Direct measurement 
of the water flow rate was considered 
but rejected due to potential plugging 
problems as a result of solids typically 
found in recycled scrubber water. Also, 
the higher cost of a flow rate meter In 
comparison to a simpler pressure moni
toring device was a factor in the selec
tion of a water pressure monitor for 
verifying that the scrubber receives ade
quate water for proper operation. This 
revision to the regulations will insure 
monitoring of major air pollution control 
device parameters subject to variation 
which could go undetected and unnoticed 
and could grossly affect proper opera
tion of the control equipment. A pressure 
sensor, two transmitters. and a two pen 
chart recorder for monitoring scrubber 
venturi pressure drop and water supply 
pressure, which are commercially avail
able, will cost approximately two to three 
thousand dollars installed for each 
thermal dryer. This cost -is only one
tenth of one percent of the total Invest
ment cost of a 500-ton-per-hour the1mal 
dryer. The regulatio:~ also require moni
toring of the the1mal dryer exit tem
perature, but no added cost will result 
because this measurement system ls 
normally supplied with the thermal dry
ing equipment and ls used as a control 
point for the process control system. 

RULES AND REGULATIONS 

Effective date.-In accord.a.nee with 
section 111 of the Act, as amended, these 
regulations prescribing standards of 
performance for coal preparation plants 
are effective on January 15, 1976, and 
apply to thermal dryers, pneumatic coal 
cleaners, coal processing and conveying 
equipment, coa.l storage systems, and 
coal transfer and loading systems, the 
construction or modification of which 
was commenced after October 24, 1974. 

Dated: January 8, 1976. 
RUSSELL E. TRAIN, 

Administrator. 

Part 60 of Chapter I of Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. The table of contents is amended by 
adding subpart Y as follows : 

Subpart Y-Standards of Performance for Coal 

Sec. 
60.250 

60.251 
60.252 
60.253 
60.254 

Preparation Plants 

Appllcablllty and designation or 
affected tacUlty. 

Definitions. 
Standards tor particulate matter. 
Monitoring or operations. 
Test methods and procedures. 

AUTllORITY: Secs. 111 and 114 or the Cloon 
Air Aot, as a.mended by sec. 4(a) of Pub. L. 
91-{104, 84 Stat. 1678 (42 U.S.C. 1857c-{I, 1857 
c-9). 

2. Part 60 is amended by adding sub
part Y as follows: 

· Subpart Y-Standards of Performance for 
Coal Preparation Plants 

§ 60.250 Applicability and designation 
of affected facility. 

The provisions of this subpart are 
applicable to any of the following af
fected facilities in coal preparation plants 
which process more than 200 tons per 
day: thermal dryers, pneumatic coal
cleaning equipment <air tables), coal 
processing and conveying equipment <in
cluding breakers and crushers), coal 
storage :;ystems, and coal transfer and 
loading systems. 
§ 60.251 Definitions. 

As used in this subpart. all t.erms not 
defined herein have the meaning given 
them in the Act and in subpart A of this 
part. 

<a> "Coal preparation plant" means 
any facllity <excluding underground 
mining operations> which prepares coal 
by one or more of the following proc
esses: breaking, crushing, screening, wet 
or dry cleaning, and thermal drying. 

(b) "Brtuminous coal" means solid fos
sil fuel classified as bituminous coal by 
A.S.T.M. Designation D-388-66. 

<c> "Coal" means all solid fossil fuels 
classified as anthracite, bituminous, sub
bituminous, or llgnJte by A.S.T.M. Des
ignation D-388-66. 

Cd) "Cyclonic flow" means a spiraling 
movement of exhaust gases within a duct 
or stack. 

<e> "Thermal dryer" means any fa
clllty 1n which the moisture content of 
bituminous coal ls reduced by contact 

with a heated gas stream which Is ex
hausted to the atmosphere. 

<f> "Pneumatic coal-cleaning equip
ment" means any facllJty which classifies 
bituminous coal by size or separates bi
tuminous coal from refuse by application 
of air stream<s>. 

Cg> "Coal processing a.nd conveying 
equlpmen t" means any machinery used 
to reduce the size of coal or to separate 
coal from .refuse, and the equipment used 
to convey coal to or remove coal and 
refuse from the machinery. This In
cludes, but ts not limited to, breakers, 
crushers, screens,· and conveyor belts. 

Ch> "Coal storage system" mea."lS any 
facility used to store coal except for open 
storage piles. 

<D "Transfer and loading system" 
means any facility used to transfer and 
load coal for shipment. 
§ 60.2!'i2 Standards for particulate mai

ler. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, an owner 
or operator subject to the provisions of 
this subpart shall not cause to be dis
charged Into the atmosphere from a.ny 
thermal dryer gases which: 

(1) Contain particulate matter in ·ex
cess of 0.070 g/dscm (0.031 gr/dscf>. 

<2> Exhibit 20 percent opacity or 
greater. 

<b> On and after the date on which the 
performance test required to be con
ducted by § 60.8 ls completed, an owner 
or operator subject to the provisions of 
this subpart shall not cause to be dis
charged Into the atmosphere from a.ny 
pneumatic coal cleaning equipment, 
gases which: 

<1) Contain particulate matter In ex
cess of 0.040 g/dscm <0.018 gr/dscf). 

<2> Exhibit 10 percent opacity or 
greater. 

<c> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, a.n owner 
or operator subject to the provisions of 
this subpart shall not cause to be dis
charged Into the atmosphere from any 
coal processing and conveying equip
ment. coal storage system, or coal trans
fer and loading system processing coal, 
gases which exhibit 20 percent opacity 
or greater. 
§ 60.253 l\lonilorini:; of operations. 

<a> TI1e owner or operator of any ther
mal dryer shall Install, calibrate, main
tain, and continuously operate monitor
ing devices as follows: 

(1) A monitoring device for the meas
urement of the temperature of the gas 
stream at the exit of the thermal dryer 
on a continuous basis. The monitoring 
device Is to be certified by the manu
facturer to be accurate within ±3° Fahr
enheit. 

<2> For affected facilities that use ven
turi scrubber emission control equip
ment: 

<D A monitoring device for the con
tinuous measurement of the pressure loss 
through the venturi constriction of the 

FEDERAL REGISTER, VOL. 41, NO. 10-THURSDAY, JANUARY 15, 1976 

IV-121 



control equipment. The monitoring de
vice is to be certified by the manufac
turer to be accurate within ± 1 inch' 
water gage. 

<ii> A monitoring device for the con
tinuous measurement of the water sup
ply pressure to the control equipment. 
The monitoring device is to be certified 
by the manufacturer to be accurate with
in ± 5 percent of design water supply 
pressure. The pressure sensor or tap must 
be located close t.o the water discharge 
point. The Administrator may be con
sulted for approval of alternative loca
tions. 

(b) All monitoring devices under para
graph <a> of this sect.ion are to be recali
brated annually in accordance with pro
cedures under § 60.13(b) (3) of this part. 

§ 60.254 Tcsr m<'llwds and procedures. 

Ca) The reference methods in Ap
pendix A of this part, except as provided 
in§ 60.S<b>, are used to determine com
pliance with the standards prescribed In 
§ 60.252 as follows: 

(1 > Method 5 for the concentration of 
particulate matter and associated .mois
ture content, 

(2) Method 1 for sample and velocity 
traverses, 

(3) Method 2 for velocity and volu
metric flow rate, and 

(4) Method 3 for gas analysis. 
Cb> For Method 5, the sampling time 

for each run is at least 60 minutes and 
the minimum sample volume is 0.85 dscm 
(30 dscf) except that shorter sampling 
times. or smaller volumes, when necessi
tated by process variables or other fac
tors, may be approved by the Adminis
trator. Sampling is not to be started until 
30 minutes after start-up and Is to be 
terminated before shutdown procedures 
commence. The owner or opera tor of the 
affected facility sh:i.!l eliminate cyclonic 
flow during performance tests in a man
ner acceptaible to the Administrator. 

Cc) The owner or operator shall con
struct the facility so that particulate 
emissions from thermal dryers or pneu
matic coal cleaning equipment can be 
accurately determined by applicable test 
methods and procedures under para
graph Ca) of this section. 

[FR Doc.76-1240 Flied 1-14-76;8:45 am] 
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2332 RULES AND REGULATIONS 

Title 40--Protection of Environment 0.065 percent by volwne (650 parts per and slntering machine discharge ends to 
CHAPTER I-ENVIRONMENTAL million> averaged over a six-hour period. - 50 mg/dscm <0.022 gr/dscf>. The opacity 

PROTECTION AGENCY Reverberatory smelting furnaces at pri- of these gases ls limited to 20 percent. 
mary ·copper smelters which process an Emissions of sulfur dioxide contained 

SUBCH.'\PTER C-AIR PROGRAMS average smelter charge containing a high In the gases discharged Into the atmos-
f FRL 452--3} level of volatile impurities, however, are phere from sintering machines, electric 

PART 60-STANDARDS OF PERFORMANCE exempt from this standard during those smelting furnaces and converters are 
FOR NEW STATIONARY SOURCES periods when such a charge i'> processed. limited to 0.065 percent by volwne (650 

A high level of volatile impurities is de- parts per million> averaged over a two-
Primary Copper, Zinc, and Lead Smelters fined to be more than 0.2 weight percent hour period. Where a sulfuric acid plant 
On October 16, 1974 (39 FR 37040), arsenic, 0.1 weight percent antimony, 4.5 ls used to comply with this standard, the 

pursuant to section 111 of the Clean Air weight percent lead or 5.5 weight percent opacity of the gases discharged into the 
Act, as amended, the Administrator pro- zinc. In addition, where a sulfuric acid atmosphere is limited to 20 percent. 
posed standards of performance for new plant is used to comply with this stand- The regulations also require con
and modified sources within three ~ate- ard, the opacity of the gases discharged tinuous monitoring systems to monitor 
gories of stationary sources: (1) primary· tnt.o the atmosphere !s limited to 20 per- and record the opacity of emissions di'i
copper smelters, (2) primary zinc smelt- cent. charged into the atmosphere from any 
ers, and <3> primary lead smelters. The The regulations also require any pri- blast furnace, dross reverberatory fur
Administrator also proposed amrnd- mary copper smelter that makes use of nace. or slntering machine discharge 
ments to Appendix A. Reference the exemption provided for reverbera- end subject tO the standards, and the 
Methods, of 40 CFR Part 60. tory smelting furnaces processing a concentration of sulfur dioxide in tl1e 

Interested persons representing in- charge of high volatile impurity content gases discharged into the atmosphere 
dustry, trade associations, environmental to keep a mont.hly record of the weight from any slnterlng machine, electric 
groups, and Federal and State govern- percent of arsenic, antimony, lead and furnace or converter subject to the 
ments participated In the rulemaking by zinc contained in this charge. In add!- standards. 
Sendl·ng comments to the Agency. com- tion, the regulations require continuous M AJOR COMM!>NTS AND CHANGES MADE TO 
mentators submitted 14 letters contain- monitoring systems to monitol' and re- THE PROPOSED STANDARDS 
1ng eighty-five comments. Each of these cord the opacity of emissions discharged 
comments has been carefully considered into the atmosphere from any dryer sub- rnrMARY COPPER SMELTERS 
and where determined by the Adminis- ject to the standards and the concentra- Most of the comments submitted to the 
trator to be appropriate, changes have tion of sulfur dioxide In the gases di5- Agency concerned the proposed stand
been made to the proposed regulations charged into the atmosphere from any ards of performance for primary copper 
which are promulgated herein. roaster, smelting furnace, or copper con- smelters. As noted in the preamble to the 

The comment letters received, a stun- verter subject to the standa.rd. While proposed standardii, the domestic copper 
mary of the comments contained in these these regulations pertain primarily t.o smelting industry expressed strong ob
letters, and the Agency's responses to sulfur dioxide emissions, the Agency rec- jections to these standards during their 
these comments are available for public ognizes the potential problems posed by development. Most of the comments sub
lnspection at the Freedom of Information arsenic emissions and ls conducting stud- mitted by the industry following pro
Center, Room 202 West Tower, iOl M 1es to assess these problems. Appropriate posal of these standards reiterated these 
Str t. SW W hi to DC C i action will be taken at the conclusion of objections. In addition, a number of 

ec · ., as ng n, · · op es these studlef'. - -of the comment summary and the ., comments were submitted by State agen--
Agency's resnonses may be obtained b:v The promulgated standardc; of per- c:ics, environmental organizations and 
writing to the EPA Public Information formance for new and modified primary private individuals, also expressing ob
Center <PM-215)' 401 M Street; S.W., zinc smelters limit emlc;slons of partlcu- jections to various aspects of the pro
Washington. D.C. 20460, and requesting late matter contained in the gases dis- posed standards. Consequently, it is ap
the Public Comment Summary-Primary charged into the atmosphere from sinter- propriate to review the basis of the pro
Copper, Zinc and Lead Smelters. ing machines to 50 mg/dscm <0.022 gr/ posed standards before discussing the 

dscf). The opacity of W1esc gases is comments received, the responses to these 
The bases for the proposed standards 11n11·ted to 20 perce11t. 

ted i "B k nf comments and the changes made to the 
are presen n ac ground I orma- Emissions of sulfur dioxide contained standards for promulgation. 
tion for New Source Performance Stand- in the gases discharged Into the atn1os-
ards . Prun· ar Cop z· d L d The propo~ed standards would have · Y per, me an ea phere from roasters and from ailY sint"r-
smelters Volltm I Pro d St d .... limited the concentration of sulfur dl-

, e • pose an - Ing machine which eliminates more than ards" <EPA 4"0/2 ~,4 002a> and "Eco oxide contained in gases discharged into - a - - - 10 percent of the sulfur initially con-
nomlc Impact Of Ne So P f the atmosphere from all new and modi-

w urce er orm- tained In the zinc sulfide concentrates 
ance Standal ..... s on the P1·1· c ficd roaster.c;; reverberatory, flash and "' mary opper processed are limited to 0.065 percent b.v 
Industry . An As~ess1nent" 1EPA c electric smelting furnaces·, and copper · '" on- volume <650 parts per million> averaged 
tract No 68 02 134!) Task 2) c · converters at primary copper smelters to · - - - · op1es over a two-hour period. In addition, 
Of these docun ts II bl 650 part.'> per million. Uncontrolled roast-

1en are ava a e on re- where a sul!uric acid plant is used to 
quest from the Emission Stru da ds and ers. flash and electric smelting furnaces. 1 r comply with this standard, the opacity 
En · ee . n· isi E · •-1 and copper converters discharo-e n-a.• ' gm rmg lV on, IlVlfOTimen..., Of the gases discharged inlo the atmos- "' 0 

Protection Ag Y R h Tr. 1 streams containing- more than 31,~. per-
enc , esearc mng e phere is limited to 20 percent. ~ 

Park, North Carolina 27711, Attention: cent sulfur dioxide. The cost of control-
Mr. Don R. Goodwin. The regulations also require continu- ling these i;as streams with sulfuric acid 

ous monitoring systems to monitor and plants was considered reasonable. Re-
SuMMARY OF REGULATIONS record the opacity of emissions dis- verberatory smelting furnaces, however. 

The promulgated standards of per- charged Into the atmosphere from any normally dii:charge gas streams contain
formance for new and modmed primary slntering machine subject tot.he stand- ing less than 3~2 percent sulfur dioxide. 
copP,er smelters limit emissions of par- ards, and the concentration of suHur di- and the cost of controlling these gas 
tlculate matter contained in the gases oxide In the gaH·s dischaq:ed into the ,<;treams through the use of various sul
discharged into the atmosphere from - atmosphere from any roasters or sinter- fur dioxide scrubbing systems currentlr 
dryers tq 50 mg_ldscm rn.022 gr/dscf). In Ing machine subject to the standard Jim- available was considered unreasonable 
addition, the opacity of these gases is iting emissions of sulfur dioxide. in most cases. It was the Administrator's 
llmlted to 20 percent. The promulgated standards of per- conclusion, however, that flash and elec-

Emisslons of sulfur dioxide contained formance for new and modified primary tric smelting considered together were 
lead smelters limit emissions of partlcu- applicable to essentially the full range 

ln the gases discharged into the atmos- late matter contained in the gases dis- of domestic primary copper smelting op
phere from roasters, smelting furnaces charged into the atmosphere from blast erat.ions. Consequently, standards were 
and copper converters are limited to furnaces, dross reverberatory furnaces proposed which applied equally to new 
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f\a~h. electric and revcrberatory smelting 
furnaces. The result was standards which 
favored construction of new flash and 

. electric s1'neltlng furnaces over new 
re.verbe1·atory smelting furnaces. 

1\:Iost of the Increase Jn cower produc
tion over the next few years wlll probably 
1·esult front expansion of existing copper. 
51r'leltel'S. or the sixteen domestic pri
mary copper smelters, only one employs 
flash smelting and only two employ elec
tric smelting. The remaining thirteen 
employ revel'beratory smelting, although 

·one of these thirteen has initiated con
struction to convert to electric smelting 
and. another has initiated construction to 
convert to a new smelting process re
ferred to as Nornnda smelting .. <The No
randa smelting process discharges a gas 
stream of high sulfur dioxide concentra· 
tion which is easily controlled at reason
able costs. By virtue of the definition of 
a smelting furnace, the promulgated 
standards also apply to Noranda fur
naces.} 

In view of the Administrator's judg
ment that the cost of controlling sulfur 
dioxide ·emissions from .reverberatory 
furnaces was unreasonable, the Adminis
trator concluded that an exemption from 
the standarC.:s was necessary for existing 
reverberatory smelting furnaces, to per
mit expansion of existing smelte1·s at rea
sonable costs. Consequently, the pro
posed standards stated that any physical 
changes or changes in the method of 
operatlon of existing reverberatory 
smelting furnaces, which resulted in an 
increase in sulfur dioxide emissions from 
these funrnces, would not cause these 
furnaces to be conslde1·ed "modified'' 
affected facilities subject to the stand
ards. This exemption, however. applied 
only where total emissions of sulfur 
dloxide from the primary copper smelter 
In question dld not Increase. 

Prior to the proposal of these stand
ards, the Administrator commissioned 
the· Arthur D. Little Co., Inc., to under
take an independent assessment of both 
the technical basis for the standards and 
the potentfaJ impact of the .standards on 
the domestic Primary copper smelting in
dustry. The results of this· study have 

·been considered together with the com-
ments submitted during the public re
view and comment period in determining 
"l";hether the proposed standards should 
be revised for promulgation. 

Briefly,_ the Arthur D .. Little study 
reached the following conclusions; 

(1) The proposed standards should 
have no adverse impact on new primary 
copper smelteri;; processing materials con
taining low levels of volatile impurities. 

(2) The proPosed standards could :1;e
duce the capability of new primary cop
per smelters located in the southwest U.S. 
to process materials of high Impurity 
coritent. This Impact was foreseen since 
the capability Or flash smelting to process 
materials of high Impurity levels was. un
known. Although electric smelti.p.g was . 
considered technically capable of process
ing these materials. the hJgher costs as
sociated with electric smelting, due to the 
high cost of elect.rlcal power in the .south
west, were constdered sufRclent to pre.
elude lts _use in most cases. 
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This conclusion wa.s subject. however, 
to quall:ftcatlon. It applied only to the 
southwest <Arizcina, New Mexlco and west 
Texas) and not to other areas ot the 
United Sta.tes <Montana, Nevada, Utah 
and Washlngton) where prim:uj· copper 
smelters currently operate; and it wa.s 
not viewed as applicable to large new ore 
depoolt.s of high tmPW'lty content which 
were capable of. providing the entii·e 
charge to a new smelter. The study al.so 
concluded lt was impassible to estimate 
the magnitude ·oc this potential impact 
since it was not possible to predict impur· 
ity levels likely t-0 be produced from new 
or!"! reserves. 

Although considerable doubt existed as 
to the need for a new smelter In the 
southwest to process materials of high 
Impurity levels in the-future (essentially 
all the information and data examined 
indicated such a need is not likely to 
arise), the ArUmr D. Little study con
cluded it would be prudent to assume new 
smelters in the southwest should· have 
the flexibility to process these materials. 
To assume otherwise according to the 
study' might place constraints on possible 
future plans of the American Smeltlng 
and Refining Company. 

<3J The proposed standards should 
have little or no impact on the ability 
of existing primary copper smelters to 
expand copper production. This conclu
sion was 'also subject to QJ.lalification. It 
wa.s noted that other means of expand
ing smelter capacity might exist than the 
approaches studied and that the pro
Posed standards might or might not in
fiue·nce the viability of these other means 
of expanding. capacity. It was also noted 
that! the ·study assumed exfsting single 
absorption sulfuric acld plan ts could be 
conver"ted to double absorption. but that 
individual smelters were not visited and 
this conversion might not be possible at 
some smelters. 

Each of the comment letters received 
by EPA contained multiple comments. 
The: most significant comments, the 
Agency's respollses to these comm en ts 
and f the various changes made to the 
~roppsed regulations for promulgation 
m rf!sponse to these comments are dis
cussed below. 

< 1) Legal a11.tl1ority under section 111. 
Four commetitators indicated that th!"! 
Agency would exceed its statutory au
thority under section 111 of the Act by 
promulgating a standard of Pet"form
ance that could not be met by copper 
reverberatory smelting furnaces, which 
are extensively used at existing domestic 
smelters. The commentators believe that 
the "best system of emission reduction" 
cited In section 111 refers to rontrol 
technl<1ues that reduce emissions, and 
not to processes that emit more easily 
controlled emuent gas streams. The com· 
mentators contend, therefore, that a 
Producer may choose the process that is 
most appropriate in his vrcw. and new 
i;ource performance standards must be 
based on. the application of Lhe be-~t 
demonstrated techniques of emission re-
duction to that process. · 

The legislative history of the 1970 . 
Amendments to the Act Is cited by these 
commentators as supporting this inter-

23!1.'l 

pi·etation of section 111. Specifically 
pointed out ls the fact that the House
Senate Conference Committee, which 
reconclled competing House and Senate 
versions of the bill deleted language 1 

from the Senate blll that would have 
granted the Agency explicit authority to 
regulate processes. This action, accord
ing to these commentators, clearly Indi
cates a CongrcssionaMntent not to grant 
the Agency such authority_ 

The rouference bill, however, merely 
replaced the phrase in the Senate bill 
"latest available control technology, 
processes, operating method or other 
alternati\'es" with "best system of emis
sion reduction which <taking into ac
count the cost of achieving such reduc
tion) the Administrator determines has 
been adequately demonstrated." The use 
of the "phrase "best system of emission 
reduction" appears to be inclusive of 
the terms in the Senate bill The absence 
of discussion in the conference report 
on thls issue further suggests that no 
substantive change was Intended by the 
substitution of the phrase "best system 
of emission reduction" for the phrase 
"latest available control technology, 
processes, operating method or other al
ternatives" in the Senate bill. 

For some classes of sources, the dif
ferent· processes used in the production 
activity significantly affect the emission 
levels of the source and/or the tech
nology that cnn be· applied to control 
the source. For this. reason, the Agency 
believes that the "best system of emis
sion reduction" includes the procc~ses 
utilized and does not refer only to emis
sion control hardware. It is clear that.· 
adherence to existing process utilization) 
could serve to undermine the purpose of· 
sec t\on 111 to require maximum feasible 
control of new sources. In general, there
fore. the Agency believes that section 111 
authorizes the promulgatlon of one 
standard applirab(e to all processes used 
b;o.· a class of sources. in order that the 
standard may reflect the maximum· 
feasible control for that class. When the 
application of a standard to a given 
process would effectively ban the proces.~. 
however, a separate standard must be 
prescribed for it unless some other proc
ess<es) is available to perform the func
tion at reo.sonable cost. 

In determining whether the use of dif· 
fcrcnt procei;ses would necessitate the 
setting of ditrerent standards, the Agenc:Y 
ftrst determines whether or not the proc· 
es.ses are functionally interchangeable. 
F'actors such as whether the least pollut
ing process can be used in various loca· 
tio11s or with various raw materials 01 

under other· conditions are considered 
The f;ccond important consideration oJ 
the Agency involves the costs of achiev·· 
inis the reduction called for by a standard 
applicable to all processes used In P 
source category. Where a single stand· 
ard wou(d ·effectively preclude using ~ 
process which is much less expensive thar 
the permitted process, the economic im
pact of the single standard must be de· 
tennined to be reasonable or separau 
st..andards are set. This does not mean, 
however, that the cost of the alternative~! 
to the potentially prohibited process cat~ 
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be no grater than those which weuld. ·be 
associated with controlling the process 
under a le:ss stringent i;tanda.rd. 

The AdminJstrn tor has determined 
tllat the fl.ash copper smelting process- ts 
available and will perform the function 
of the· reve.rbera tory. copper smelting 
process at reasonabl.e cost, except that 
fta.sh smelting h~ not yet been commer
cially demonstrated !or the processing 
of feed materials with a high level of 
volatile impurities. The standards pro-· 
mulgated herein, which do not apply to 
copper reverberatory smelting furnaces 
when the smelter charge contains a high 
level of volatile impurlttes, a.re there
fore authorized under section 111 of the 
Act. 

<2J Co11trol of rc11erberatory smelting 
furnaces. Two commentators represent
ing environmental groups and one com
mentator representing a State pollution 
control agency questioned the Adminis
trator's Judgment that the use of various 
sulfur dioxide scrubbing systems to con
trol sulfur dioxide emissions from rever
beratory smelting fumaces was unrea
sonable, especially in view of his conclu
sion that the use of these· systems on 
large steam generators was .reasonable. 
These commentators also pointed out 
that this conclusion was based only on 
an examination of the use of sulfur di
oxide scrubbing systems and that alter
native means of control, such as the use 
of oXY'gen enrichment of revcrberatory 
furnace combustion alt, or the mixing 
of the ga.ses from the reverberatory fur
nace with the gases from roasters and 
copper converters to produce a mixed 
gas stream suitable for control, were not 
examined. 

This comment was. submitted In re
sponse to·the exemption included In the 
proposed standards for existing rever
beratory smelting furnaces. As discussed 
below, the amendments recently promul
gated by the Agency to 40 CF'R. Part 60 
clarifying the meaning of "modification" 
make this exemption unnecessary. The 
comment Is still appropriate, however, 
since t.he promulgated standards now In
clude an exemption :for new reverbera
tory smelting furnaces at smelters proc
essing materials containing high levels 
of volatile Impurities. 

Section 111 of the Clean Air Act dic
tates that standards of performance be 
based on "•. • • the best system of emis
sion reduction which <taking into ac
count the cost of achieving such reduc
tion> the Administrator determines has 
been adequately demonstrated." Thus, 
not only must· nrlous systems o! emis
sion control be Investigated to ensuro 
these systems a re technically pro\-en nnd 
the levels to whlch emissions could be re
duced through the use of t.he:o;e systems 
identified. the co.,--t,5 of th~e s:rstems mnst 
be considered to ens.Ure that smndards of 
performance will not impose· an Wlrea~ 
sonable economic burden on each source 
category for which standards are devel
oped. 

The control of gas streams cont.1-lnlng 
low concentrations of sulfur dioxide 
through the use of various scrubbing sys-
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terns which are currently available Js 
considered by the Adm1nistra tor to be 
technically proven s.nd well demon
strated. The use of these systems on large 
steam generators Ill considered reason
able since electric utilities are regulated 
monopolies and . the costs Incurred to 
control sulfur dioxide emissions can be 
passed forward to the consumer. Prl
m·a.ry copper smelters, however, do not 
enjoy a monopollstic position and fa.ce 
direct competition from both foreign 
smelters and other domestic smelters. 
The costs as~oclated with the use of these 
scrubbing systems on · teverbcratory 
smelting furnaces a.t primary copper 
smelters are so large, in the Admlnlstra
tor's judgment, that they could not be 
either absorbed by a copper smelter 
without resulting in a· significant de
crease in profltability, passed forw:ll'd to 
the consumer without leading to a signif
icant loss in sales, or passed.·back to the 
mining operations without resulting In a 
closing of some mines and a decrease in 
mining activity. Consequently, the Ad
minlstrator considers the use of these 
systems to control reverberatory smelt
ing furnaces um'easonable~ 

Although· little discussion Is Included 
ln the background document supporting 
the proposed standards concerning the 
use of oxygen enrichment of reverbera
tory furnace combustion alr, or the mix
ing of the gas~s from reverberatory 1ur
naces with the ·gases from roasters and 
copper converters, these approaches for 
controlllng sulfur dioxide eml%ions from 
reverberatory smelting furnaces were ex
amined. These investigations, however, 
were not of an In-depth nature and were 
not pursued to completion. 

A preliminary anaJysiS of oxygen en
richment of reve1·bcrntory funlace com
bu.stton a.Ir to produce a strong gas 
stream from the reverberatory furnace 
appeared t.o indicate that the costs asso
cla ted with this approach were unrea
sonable. A similar analysis of the mix
ing of the gases from e. reverberatory 
furnace with the gases discharged from a 
·fluid-bed roaster and copper converters 
appeared to Indicate that although the 
costs associated with this l'IPPl'oach we1·e 
reasonable, it was not possible to use 
fiUld-bed roasters In ii.11 cases. Multl
hearth roasrers would be required where 
materlals of hfgh volatile impurity levels 
were proces.5ed. Although multi-hearth 
roasters discharge strong gas streams (4-
5 percent sul(m dioxide), fluid bed 
roasters discharge much stronger gns 
streams 00-12 percent sulfur dioxide>. 
To determine the effect of this lower 
concentrntlon of sulfur dioxide ln the 
gases discharged by multi-hearth roast
ers on the ability to mix the gases dis
charged by re\'erberatory smeltlng fur
n::\ces v;ith thooe di.sc.harged by roa,<::ters 
and copper conl'erte'l'S to produce . a 
mixed gas stream suit.<\ble for control at 
reasonable costs would have required 
further investigation and study. 

Unfortunately, limited resources pre
vented all avenues of Investigation from 
belng pursued and In view of the promfa-
1ng indications from the preliminary l.n-

v~tigat1ons 1nt0 Jlash and eJeetrtc smelt
ing, the Agency concentrated it.S eJiorts 
In this e.rea.. As discwsed below, how
ever. the use of these approaches to con
trol sulfur dioxide ·emissions from re
verbera.tory smelting furnaces are under 
Investigation fl.s a. means by whlch the 
promulgated st.a.ndards of perfonnance 
could be extended to cover reverberatory 
smelting furnaces whlch process mate
riil.ls eontaln.ing high levels of impurities. 

(3} ,Materia/3 of high impurity levels
One commentator expressed his belief 
that tile proposed standards would pre
vent new primary copper smelters from 
processing materials containing high lev
els of Impurities. such as arsenic, a.nti
monY, lead and zinc. This oommentator 
does not feel flash smelting can be C(JD
s1dered den\Onstrated for smelting mate
rials containing these impurities. The 
commentator also feels the domestic 
smelting industry will not.be able to em
ploy electric smelting t.o process mate
rials of this nature In the future, since 
electric power will not be a.vailable, or 
only available at a price which will pre
vent its U5e by the Industry. 

At the time of proPQSal of the stand
ards for primacy copper smelters, the Ad
mlnistrat.or was aware that considerable 
doubt existed ·concerning the capaoillty 
or ftash smelting. to proce&s materials of 
high Impurity levels. No doubt existed, 
however. with regard to the capability of 
electric smelting to process these mate
r:tals .. Consequently. the standards were 
proposed on the basis that where flash 
smelting couJd not be employed to proc
ess these materials, eiectric smelting 
COUid. 

As outlined above, the Arthur D. Llttre 
study concluded that at no flash smelter 
in the world hns the average composition 
of the t.otal charge processed on a rou
tine. basis exceeded 0.2 weight percent 
arsenic:., 0.1 weight percent antimony 4.5 
weight percent lead and 5_5 weight per
cent zinc. Thus. the capability of flash 
smeltJng to process a charge containing 
higher levels of impurities than these has 
not been adequately demonstrated.. At 
this t;:lme. therefore, only electric smelt
ing preceded by muJt;l-hearth roasting 
(in addition to reverberato:ry smelting 
preceded by multi-hearth roasting> can 
be considered adequately demonstrated 
(excludjng costs) for processlng these 
materials. 

Tho Arthur D. Little study also ex~ 
a.mined the projected a.vailabllity and 
pricing of va1ious forms of. energy 
through 1980 for those. a.rens of the 
United States where prlmary copper 
smelters now operate. Although the en
ergy consumed b}· electric smelting Js 

· approximately· eQual to that cohsumed 
by reverberntory ·smelting (taking Into 
account the energy Inefficiency as.c;oci
·a.tcd with electric power generation l. the 
study conclude-ct that a cost penalty o! 
1 to 2 cents per pound of oopper Is asso
ciated with, electric smelting Sn the 
i;outhwest U.S.: due to the hJgh cost o1 
electric power in Ul1s region. This cost 
penalty wa.s considered su11l.clent In Ule 
Arthur D. Little study to ma.ke the use 
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of electric smelting at new primary cop
per smelters located in the southwest 
eronomlcally unattractive in most cases. 

Since the basis for the proposed stand
ards considered electric smelting as a 
viable alternative should ftash smelting 
prove unable to process materials of high 
impurity levels, the Administrator has 
concluded the proposed standards should 
be revised for promulgation. Conse
quently, the standards promulgated 
here!n exempt new rcvcrbcratory smelt
ing furnares at primary copper smelters 
which process a total charge containing 
more than 0.2 weight percent arsenic, 
0.1 weight percent antimony, 4.5 weight 
percent lead or 5.5 weight percent zinc. 
This will permit new primary copper 
smelters to be constructed to process 
materials of high impurity levels without 
employing electric smelting. The promul
gated standards of performance will, 
however, apply to new roasters and cop
per converters at these smelters, since 
the Administrator has conrluded these 
facilities can be operated to produce gas 
streams containing greater than 3 ~':!per
cent sulfur dioxide and that the costs 
associated with controlling these gas 
streams are reasonable. 

Although the Administrator considers 
it prude:it to promulgate the standards 
with this exemption for new reverbera
tory smelting furnaces, the Administra
tor believes this exemption mP.y not be 
necessary. As pointed out Jn the com
ments submitted by various environmen
tal organizations and private citizens, 
neither the use of oxygen enrichment of 
reverberatory fun1ace combustion air, 
nor the mixing o! the gases from rever
beratory furnaces with those from multi
hearth roasters and copper converters 
were investigated in depth by the Agency 
in Jeveloping the proposed standards. 
Either of these approaches could prove 
to be reasonable for controlling sulfur 
dioxide emissions from reverberatory 
smelting furnaces. 

Under the promulgated standards with 
the exemptions provided for new rever
bcratory smelting fUI"naces, new primary 
copper smelters could remain among the 
larg()st point sources of sulfur dioxide 
emissions within the U.S. Consequently, 
the Agency's program to develop stand
ards of performance to limit sulfur diox
ide emissions from primary copper smelt
ers will continue. This program will 
focus on the use of oxygen enrichment of 
reverberatory furnace combustion air 
and the mixing of the gase~ from rever
beratory smelting furnaces with those 
from multi-hearth roasters and copper 
converters. If the Administrator con
cludes either llr both of these approaches 
can be employed to control i;ulfur dioxide 
emlsstons from reverberatory smelting 
furnaces at reasonable costs, the Admin
istrator will propose that this exemption 
be deleted. 

<4 l Copper smelter modifications. One 
of the major issues associated with the 
proposed regulations on modification, 
notification and reconstruction (39 FR 
36946> involved the "bubble concept." 
The "bubble concept" refers to the trad
ing off of emission increases from one 
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existing facility undergoing a physical 
or operational change at a source with 
emission -reductions from another exist
ing facllity at the same source. If there is 
110 net increase in the amount of any 
air pollutant <to which a standard ap
plies> emitted into the atmosphere by the 
source as a whole, the facility which ex
perienced an emissions increase is not 
considered modified. Although the "bub
ble concept" may be applied to existing 
facilities which undergo a physical or 
operational change, it may not be applied 
to cover construction of new facilities. 

In commenting on the proposed stand
ards of performance for primary copper 
smelters, two commentators suggested 
that the bubble concept be extended to 
include construction of new facilities at 
existing copper smelters. These com
mentators Indicated that this could re
sult in a substantial reduction in the 
costs, while at the same time leading 
to a substantial reduction In emissions 
from the smelter. 

To support I.heir claims, these com
mentators presented two hypothetical 
examples of expansions at a copper 
smelter that. could occur through con
struction of new facilities. Where new 
facilities were contl'olled to meet stand
ards of performance, emissions from the 
smelter as a whole increased. · Where 
some new facilities were not controlled 
to meet standards of performance, emis
sions from the smelter as a whole de
creased substantially. 

These results, however, depend on spe
cial manipulation of emissions from the 
existing facilfties at the smelter. In the 
case where new facilities are controlled 
to meet standards of performance, emis
.sions from existing facilities are not 
reduced. Thus, with construction of new 
facilities, emissions from the smelter as 
a whole increase. In the crue where some 
new facilities are not controlled to meet 
standards of performance, emissions 
from existing fac11ities a.re reduced 
through additional emission control or 
production cut-back. Since emissions 
from the existing facilities were assumed 
to be very large initially, a reduction in 
these emissions results in a net reduction 
in emissions from the smelter as a whole. 

These hypothetical examples, however, 
appear to represent contrived situations. 
In many cases, compliance with State 
implementation plans to meet the Na
tional Ambient Air Quality Standards 
will require existing copper smelters to 
control emissions to such a degree that 
the situations portrayed in the examples 
presented by' these commentators are 
not likely to arL~e. Furthermore, a 
smelter operator may petition the Ad
ministrator for reconsideration of the 
promulgated standards lf he believes 
they would be infeasible when applled to 
his smelter. 

Another commentator asked whether 
conversion of an existing reverberatory 
smel.tlng furnace from firing natural gas 
to firing coal would constitute a modi
fication. This commentator pointed out 
that although the conversion to firing 
coal would increase sulfur dioxide emis
sions from the smelter by 2 to 3 percent; 

the costs of controlling the furnace to 
meet the standards of performance 
would be prohibitive. 

The primary objective of the promul
gated standards is to control emissions 
of sulfur dioxide from the copper smelt
ing process. TI1e data and information 
supporting the standards consider es
sent.ially only those emissions arising 
,from the basic smelting process, not 
those arising from fuel combustion. It 
ls not the direct intent of these stand
ards, therefore, to control emissions from 
fuel combustion per sc. Consequently, 
since emissions from fuel combustion 
are negligible in comparison with those 
from the basic smelting process, and a 
con.version of reverberatory smelting 
furnaces to firing coal rather than nat
ural gas will aid Jn efforts to conserve 
natural gas resources, the standards pro
mulgated herein Include a provision ex
empting fuel switching in reverberatory 
smelting furnaces from consideration as 
a modification. 

<5> Expansion of existing smelters. 
Two commentators expressed their con
cern that the proposed standards would 
prevent the expansion of existing pri
mary copper smelters, since the stand
ards apply to modified facilities as well 
as new facilities. These commentators 
reasoned that the costs associated with 
controlllng emissions from each roaster. 
smelting furnace or copper converter 
modified during expansion would in 
many cases make these expansions eco
nomically unattractive. 

As noted above, the Agency has pro
posed amendments to the general provi
sions of 40 CFR Part 60 covering modified 
and reconstructed sources. Under these 
provisions, standards of perfmmance ap
ply only where an existing facility at a 
source is reconstructed; where 'h change 
in an exist.Ing facility results in an in
crease in the total emissions at a source: 
and where a new facility is constructed 
at a source. Thus, unless total emissions 
from a primary copper smelter increase. 
most alterations to existing roasters. 
smelting furnaces or copper converters 
which increase their emissions wlll not 
cause these facilities to be considered 
modified and subject to standards of per
formance. 

The Administrator does not believe U1c 
standards promulgated herein wlll deter 
expansion of existing primary copper 
smelters. As discussed earller, the Ad
ministrator concluded at proposal that 
the cost of controlling revcrberatory 
smelting furnaces was unreasonable 
<through the use of various sulfur dioxide 
scrubbing systems currently available l, 
and for this reason included an exemp
tion in the proposed standards for ex
isting reverberatory smelting furnaces. 
The prime objective of this exemption 
was t.o ensure that existing primary cop
per smelters could expand copper pro
duction at reMonable costs. 

Also. as discussed earlier, the Artlrnr 
D. Little study examined this aspect of 
the proposed standards and concluded 
the standards would have little or no im
pact on the ablllty of existing primary 
copper smelters to expand production. 
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This conclusion was subject to two quali
fications: other means of expanding 
smelter capacity might exist than those 
examined and the impact of the 'Proposed 
standards on these means of expanding 
rapacity is unknown; and it was as
;umed that existing single absorption sul
furic acid plants could be converted to 
double absorption, but at some smelters 
this might not be possible. 

The Administrator does not feel these 
Qu.11iftcations seriously detract from the 
es:;ential conclusion that the standards 
are likely to have little impact on the ex
pansion capabilities of existing copper 
smelters. The various means of expand
ing smelter capacity examined in the Ar
thur o: Little study reprei;ent cormnonly 
employed techniques for increasing cop
per production from as little as 10 to 20 
percent, to as much as 50 percent at ex
isting smelters. Consequently, the Ad·. 
ministrator considers the approaches 
examined in the study as broadly repre
sentative of various means of expanding 
existing primary copper smelters and as 
a reasonable basis from which conclu
sions regarding the potential Impact of 
the standards on the expansion capabili
ties of the domestic primary copper 
smelting industry can be drawn. 

The Administrator views the assump
tion in the Arthur D. Little report that 
existing single absorption sulfuric acid 
plants can be converted to double absorp
tion as a goOd assumption. Although at 
some existing primary copper smelters 
the physical plant layout might compli
cate a conversion from single absorption 
to double absorption, the remote isolated 
location of most smelters provides ample 
space for the construction of additional 
plant fac1lities. Thus, while the costs for 
conversion may vary from smelter to 
smelter, it Is unlikely that at any smelter 
a conveniion could not be made. 

As proposed, provisions were included 
in the regulations speci.flcally stating that 
physical and operating changes to exist
ing reverbera.tory smelting furnaces 
which resulted in an increase In sulfur 
dioxide emissions would not be consid
ered modi.flca.tions, provided total emis
sions of sulfur dioxide from the copper 
smelter did not increase above levels 
specified in State implementation plans. 

Since proposal of the standards, 
amendments to 40 CFR Part 60 to clarify 
the meaning of modification under sec
tion 111 have been proposed. These 
amendments permit changes to existing 
facilities within a source which Increase 
emissions from these facilities without 
requiring compliance with standards of · 
perfo1mance, provided total emissions 
from the source do not Increase. Since 
this was the objective of the provisions 
included in the proposed regulations for 
primary copper smelters with regard to 
changes to existing reverberatory smelt
ing furnaces. these provisions are no 
longer necessary and have been deleted 
from the promulgated regulations. 

16 > Increased energy consumption. 
Two commentators indicated that the 
Agency's estimate of the impact of the 
standards of performance for primary 
copper. zinc and lead smelters on energy 
consumption was much too low. Since 
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the number of smelters which will be af
fected by the standards Is relatively 
small, the Agency has developed a sce
nario on a smelter-by-smelter basis, by 
which the domestic Industry could in
crease copper production by 400,000 tons 
by 1980. This increase in copper produc
tion represents a growth rate of about 
3.5 percent per year and is consistent 
with historical industry growth rates of 
3 to 4 percent per year. 

On this new basis, the energy required 
to control all new primacy copper, zinc 
and lead smelters constructed by 1980 to 
comply with both the proposed standards 
and the standards promulgated herein is 
the same and is estimated to be 320 mil
lion kilowatt-hours per year. This is 
equivalent to about 520,000 barrels of 
number 6 fuel oil per year. Relative to 
typical State implementation plan re
quirements for primary copper, zinc and 
lead smelters, the incremental energy re
quired by these standards is 50 million 
kilowatt-hours per year, which is equiva
lent to about 80.000 barrels of number 6 
fuel oil per year. 

The energy required to comply with the 
promulgated standards at these new 
smelters by 1980 represents no more than 
approximately 3.5 percent of the process 
energy which would be required to oper
ate these smelters in the absence of any 
control of sulfur dioxide emissions. The 
incremental amount of energy required to 
meet these standards is somewhat less 
than 0.5 percent of the total energy 
<process plus air pollution> which would 
be required to operate these new smelters 
and meet typical State implementation 
plan emission control requirements. 

One commentator stated the Agency's 
initial estimate of the increased energy 
requirements associated with the pro
posed standards was low because the 
Agency did not take Into account a 3 
million Btu per ton of copper concentrate 
energy debit, attributed by the commen
tator to electric smelting compared to 
reverberatory smelting. The new basis 
used by the Agency to estimate the im
pact of the standards on energy con
sumption anticipates no new electric 
smelting by 1980. Consequently, any dif
ference in the energy consumed by elec
tric smelting compared to reverberatory 
smelting will have no impact on the 
amount ·or energy required to comply 
with the standards. 

The Agency's estimates of the energy 
requirements associated with electric 
smelting and reverberatory smelting, 
which are included In the background in
formation for the proposed standards, 
are based on a review of the technical 
literature and contacts with individual 
smelter operators. These estimates agree 
quite favorably with those developed In 
the Arthur D. Little study, which verified 
the Agency's conclusion that the overall 
energy requirements associated with re
verbei·atory and electric smelting are 
essentially the same. It remains, the Ad
ministrator's conclusion, therefore, that 
there is no energy debit associated with 
electric smelting compared to reverbera
tory smelting. 

Another commentator feels . the 
Agency's original estimates fail to take 

Into account the fuel necessary to main
tain proper operating temperatures In 
sulfuric acid plants.· This commentator 
estimates that about 82,000 barrels of 
fuel oil per year are required to heat the 
gases in a double absorption sulfuric acid 
plant. The commentator then assumes 
the domestic non-ferrous smelting in
dustry will expand production by 50 per
cent in the immediate future, citing the 
Arthur D. Little study for support. Since 
about 30 metallurgical sulfuric acid 
plants are currently In use within the 
domestic smelting industry, the commen
tator assumes this means 15 new metal
lurgical sulfuric acid plants will be con
structed in the future. This leads to an 
estimated energy impact associated with 
the standards of performance of about 
H'4 million barrels of fuel oil per year. 

It should be noted, however, that the 
growth projections developed in the 
Artlmr D. Little study are only for the · 
domestic copper smelting industry, and 
cannot be assumed to apply to the do
mestic zinc and lead smelting Industries. 
Over half the domestic zinc smelters, for 
example, have shut down since 1968 and 
zinc production has fallen sharply, al
though recently plans have been an
nounced for two new zinc smelters. In 
addition, the domestic lead industry Is 
widely viewed as a static industry with 
little prospect for growth in the near 
future. · 

Furthermore, the Arthur D. Little 
study does not project a 50 ·percent ex
pansion of the domestic copper smelting 
industry in the immediate future. By 
1980, the study estimates domestic cop
per production will have increased by 15 
percent over 1974 and by 1985, domestic 
copper production will have increased by 
35 percent. 
· The Agency's growth projections for 

the domestic copper smelting industry 
are somewhat higher than those of the 
Arthur D. Little study and forecast a 19 
percent Increase In copper production by 
1980 over 1974. The commentator's esti
mate of a 50 percent expansion of the do
mestic non-ferrous smelting industry In 
the immediate future, therefore, appears 
much too high. Where the commentator 
estimates that the standards of perform
ance will affect the construction of 15 
new metallurgical sulfuric acid plants, 
the Agency estimates the standards will 
affect the construction of 7 new acid 
plants C6 in the copper industry, 1 In 
the zinc industry and none In the lead 
Industry>. In addition, the Agency esti
mates the standards will require the con
version of 6 existing single absorption 
acid plants to double absorption <5 in 
the copper industry, l in the zinc industry 
and none in the lead indusfh>. 

As noted above, the commentator's 
calculations also assume that these 15 
new metallurgical acid plants do not 
operate autothermally <I.e., fuel firing 
is necessary to maintain proper operat
ing temperatures). The commentator's 
estimate that a double absorption sul
furic acid plant requires 82,000 barrels of 
fuel oil per year is based on operation 
of an acid plant designed to operate 
autothermally at 4 Y:z percent sulfur di
oxide, but which operates on gases con-
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· t;tinlng only 31,'2 percent suUur dioxide 
40 percent of the time. 

Using tJlis same basis, the Agency cal
culates that a sulfuric acid plant should 
require less than 5.000 barrels of oil per 
year. A review of these calculations with 
two acid plant vendors and a private 
consultant has disclosed no errors. The 
Administrator mw;t assume, therefore, 
that the commentator's calculations are 
In error, or a.o;sume an unrealistically low 
degree of heat recovery Jn the acid plant 
to preheat the incoming gases, or are 
based on a poorly designed or poorly 
operated sulfuric acid plant which fails 
to achieve the degree of heat recovery 
normally expected in a properly designed 
and operated sulfuric acid plant. 

Regardless of these calculations, how
ever. the Administrator feels that with 
good design, operation and maintenance 
of the roasters, smelting furnaces, con
certers, sulfuric acid plant and the flue 
gas collection system and ductwork, the 
concentration of sulfur dioxide 1n the 
gases processed by a sulfuric acid plant 
can be maintained above 3 'f.z to 4 percent 
sulfur dioxide. This level is typically the 
autothermal Point at which no fuel 
need be fired to maiiltaln proper oper
ating temperatures in a well designed 
metallurgical sulfuric acid plant. Ex
cept for occasional start-ups, . therefore, 
a well designed and properly operated 
metallurgical sulfuric acid plant should 
operate autothermally and not require 
fuel for maintaining proper operating 
temperatures. Thus, It remains the Ad
ministrator's conclusion that the impact 
of the standards on increased energy 
consumption, resulting from increased 
fuel consumption to operate sulfuric acid 
plants, is negligible. 

<7> Emission control technology. As 
three commentators correctly noted, the 
proposed standards essentially require 
the use of one emission control tech
nology-double absorption sulfuric acid 
plants. These commentators feel, how
ever, that this prevents the use of alter
native emission control technologies such 
as single absorption sulfuric acid plants 
and elemental sulfur plants, and that 
these are equally effective and, In the 
case of elemental sulfur plants, place less 
stress on the environment. 

Although these commentators ac
lmowledge that double absorption sul
furic acid plants operate at a higher ef
ficiency than single absorption acid 
plants <99.5 percent vs. 97 percent>, they 
reel the availability of double absorption 
'.Jlants Is lower than that of single absorp
~lon plants <90 percent vs. 92 percent>. 
rhese commentators also point out that 
double absorption acid plants require 
more energy to operate than single ab
sorption plants. When the effect of these 
!actors on overall sulfur dlox1de emis
sions Is considered. these commentators 
feel there Is no essential dlfference be
tween double and single absorption acid 
plants. 

The difference in availability between 
single and double absorption sulfuric 
acid plants cited by these commentators 
was estimated from data gathered solely 
on single absorption acid plants, and 1s 
due essentially to only one item-that of 
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the acid coolers for the sulfuric acid pro
duced in the absorption towers. The data 
used by these commentators. however, 
reflects "old technology" in this respect. 
If the data are adjusted to reflect new 
acid cooler technology, the availablUty of 
single and double absorption acid plants 
is estimated to be 94 and 93.5 percent, 
respectively. 

Taking Into account these dlfferences 
in efficiency and availability, the instal- · 
Iation of a 1000-ton-per-day double 
absorption acid plant rather than a 
single absorption acid plant results in an 
annual reduction in sulfur dioxide emis
sions of about 4,500 tons. The difference 
in annual availability between single and 
double absorption acid plants, however, 
does not influence short-term emissions. 
Over short time periods the difference in 
emissions between single and double 
absorption acid plants Is a reflection only 
of their difference in operating efficiency. 
Over a 24-hour period, for example, a 
1000-ton-per-day single absorption acid 
pant will emit about 20 tons of sulfur 
dioxide compared to about 3.5 tons from 
a double absorption acid plant. Conse
quently, the difference In emisslDn con
trol obtained through the use of double 
absorption rather than single absorption 
acid plants is significant. 

The increased sulfur dioxide emissions 
released to the atmosphere to provide the 
greater energy requirements of double 
absorption over single absorption acid 
plants is also minimal. For a nominal 
1000-ton-per-day sulfuric acid plant, the 
difference In sulfur dioxide emissions be
tween a single absorption plant and a 
double absorption plant 1s about 16.5 
tons per day as mentioned above. The 
sulfur dioxide Emissions from the com
bustion of a l.O percent sulfur fuel oil to 
provide the difference in energy required, 
however, Is of the order of magnitude 
of only 200 pounds per day. 

As mentioned above, these commenta
tors also feel that elemental sulfur plants 
are as effective as double absorption sul
furic acid plants and place less stress on 
the environment. Elemental sulfur 
plants normally achieve emission reduc
tion efficiencies of only about 90 percent, 
which Is significantly lower than the 99+ 
percent normally achieved In double ab
sorption sulfuric acid plants. Conse
quently, the Admini-;trator does not con
sider elemental sulfur plants nearly as 

. effective as doub~e absorption sulfuric 
acid plants. · 

Although elemental sulfur presents no 
potential water pollution problems and 
can be easily stored, thus remaining a 
possible future resource, the -Adminis
trator 'does not agree that production of 
elemental sulfur places less stress on tJ1e 
environment than production of sulfuric 
acid. At every smelter now producing sul
furic acid. an outlet for this acid has 
been found, either In copper leaching 
operations to recover copper from oxide 
ores, or in the traditional acid markets, 

·such as the production of fertilizer. Thus, 
sulfuric acid, unlike elemental suliur 
has found use as a current resource and 
not required storage for use as a p0ssible 
future resource. 

The Administrator believes U1at this 
situation will also generally prevail in 
the future. If sulfuric acid riust be neu
tralized at a specific smelter, however, 
this can be accomplished with proper 
precautions without leading to water 
pollution problems, as discussed in the 
background information supporting the 
proposed standards. 

A major drawback associated with the 
production of elemental sulfur, however, 
is the large amount of fuel required as a 
reductant in the process. When compared 
to sulfuric acid production in double 
absorption sulfuric add plant.-;, ele
mental sulfur production requires trom 
4 to 6 times as much energy. Conse
quently, the Administrator is not con
vinced that elemental sulfur production, 
which releases about 20 times more sul
fur dioxide into the atmosphere, yet 
consumes 4 to 6 times as much energy, 
could be considered less stressful on the 
environment than sulfuric acid produc
tion. 

PRIMARY ZINC SMELTERS 

Only one major comment was sub- " 
mitted to.the Agency concerning the pro
posed standards of performance for pri
mary zinc smelters. This comment ques
tioned whether It would be possible in 
all cases to eliminate 90 percent or more 
of the sulfur originally present in the 
zinc concentrates during roasting. 

Most primary zinc smelters employ 
either the electrolytic smE;lting process 
or the roast/sinter smelting process, 
both of whlch require a roasting opera
tion. The roast/sinter process, however, 
requires- a slnterlng operation following 
roasting. Sulfur not removed from the 
concentrates during roasting Is removed 
during slnterlng. Since the amount of 
sulfur removed by slnterlng ls small, the 
gases discharged from this operation 
contain a low concentration of sulfur 
dioxide. As discussed in the preamble to 
the proposed standards, the cost of con
trolling these emissions was judged by 
the Admln!stratnr to be unreasonable. 

The amount of sulfur dioxide emltted 
from the slnterlng machine, however, de
pends on the sulfur removal achieved in 
the preceding roaster. To ensure a high 
degree of sulfur removal during roasting 
whfch will minimize sulfur dioxide emis
sions from the sintering machine, the 
sulfur dioxide standard applies to any 
sintering machine which eliminates more 
than 10 percent of the sulfur originally 
Present in the zinc concentrates. Thls re
quires 90 percent or more of the sulfur 
to be eliminated during roasting, which is 
consistent with good operation of roast
ers as presently practiced at the two zinc 
smelters in the United States which em
ploy the roast/sinter process. 

One commentator pointed out that cal
cium and magnesium which are present 
as Impurities In some zinc concentrates 
could combine with sulfur during roast
ing to form calcium and magnesium sul
fates. These materials would remain in 
the calcine <roasted concentrate>. U 
these sulfates were reduced in the sinter
lng operation, this could lead to more 
than 10 percent of the sulfur originally 
present in the zinc concentrates being 
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emitted from. the sintering machine. 
Under these conditions the slnterl.ng 
machine would be required to comply 
with the sulfur dioxide standard. 

Although It is possible that this situa
tion could arise, as acknowledged by tl'le 
commentator himself it does not seem 
·likely. Only a few zinc concentrates con
tain enough calcium and magnesium to 
carry as much as 10 percent of the sulfur 
in the concentrate over into the sintering 
opera ti on, even assuming all the calcium 
and magnesium present combined with 
sulfur during the roasting operation. 

In addition, a number of smelter opera
tors contacted by the Agency indicated 
that it ls quite possible that not all the 
calcium and magnesium present would 
combine with sulfur to form sulfates dur
ing roasting. It is equally possible, ac
cording to these operators, that not all 
the calcium and magnesium sulfates 
formed would be reduced in .the sintering 
machine. Thus, even with those few con
centrates which do contain a high level 
of calcium and magnesium, the extent 
to which calcium and magnesium might 
contribute to high sulfur emissions from 
the sintering operation is questionable. 

Furthermore, these smelter operators 
indicated that at most zinc smelters a 
number of different zinc concentrates are 
normally blended to provide a homoge
neous charge to the roasting operation. 
As pointed out by these operators, this ef
fectively permits a smelter operator to 
reduce the amount of calcium and mag
nesium present in the charge by blending 
off the high levels of calcium and mag
nesium present in one zinc concentrate 
against the low levels present in another 
concentrate. . 

The Agency also discussed this poten
tial problem with a number of mill oper
a tors. These operators indicated that ad
ditional milling could be employed to re
duce calcium and magnesium levels in 
zinc concentrates. Although additional 
milling would entail some additional cost 
and probably result in a somewhat higher 
loss of zinc to the tailings, calcium and 
magnesium levels could be reduced well 
below the point where formation of cal
cium and magnesium sulfate during 
roasting would be of no concern. 

While one may speculate that calcium 
nnd magnesium might lead to the forma
tion of sulfates during roasting, which 
might in turn be reduced during sinter
ing, the extent to which this would 
occur is unknown. Consequently. whether 
this would prevent a primary zinc smelter 
employing the roast/sinter process from 
limiting emissions from sintering to no 
more than 10 percent of the sulfur orig
inally present in the zinc concentrates 
is questionable. The fact remains. how
ever. that at the two primary zinc smelt
ers currently operat.ing in the United 
states which employ the roast.-'slnter 
process this has not been a problem. 
Furthermore, it appears that if calcium 
and magnesium were to present a prob
lem in the future, a number of appro
priate measures, such as additional 
blending of zinc concentrates or addi
tional milling of those concentrates con
taining high calcium and magnesium 
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levels. could be employed to deal with 
the situation. As a result, the standards 
of performance promulgated herein for 
primary zinc smelters require a sinter
ing machine emitting more than 10 per
cent of the sulfur originally present in 
the zinc concentrates to comply with the 
sulfur dioxide standard for roasters. 

PRIMARY LEAD SMELTERS 

No major comments were submitted to 
the Agency concerning the proposed 
standards of performance for primary 
lead smelters .. The proposed standards, 
therefore, are promulgated herein with 
only minor changes. · 

VISIBLE· EMISSIONS 

The opacity levels contained in the 
proposed standards to limit visible emis
sions have been reexamined to ensure 
they are consistent with the provisions 
promulgated by the Agency since pro
posal of these standards for determining 
compliance with visible emissions stand
ards 139 FR 39872>. These provisions 
specify, in part, that the opacity of visible 
emissions will be determined as a 6-
minu te average value of 24 consecutive 
readings taken at 15 second intervals. 
Reevaluation of the visible emission data 
on which the opacity levels In the pro
posed standards were based, in terms of 
6-minute averages, indicates no need to 
change the opacity levels initially pro
posed. Consequep.tly, the standards of 
performance are promulgated with the 
same opacity limits on visible emissions. 

TEST METHODS 

The proposed standards of perform
ance for primary copper smelters, pri
mary zinc smelters and primary lead 
smelters were accompanied by amend
ment.<> to Appendix A-Reference Meth
ods of 40 CFR Part 60. The purpose of 
these amendments was to add to Ap
pendix A a new test method <Method 12> 
for use in determining compliance with 
the proposed standards of performance. 
Method 12 contained performance speci
fications for the sulfur dioxide monitors 
required in the proposed standards and 
prescribed the procedures to follow in 
demonstrating that a monitor met these 
performance specifications. 

Since proposal of these standards of 
performance, the Administrator has pro
posed amendments to Subpart A-Gen
eral Provisions of 40 CFR Part 60, estab
lishing a consistent set of definitions and 
monitoring requirements applicable to 
all standards of performance. These 
amendments include a new appendix 
c Appendix B-Performance Specifica
tions) which contains performance spec
ifications and procedures to follow \\·hen 
demonstrating that a continuous moni
tor meets t-hese performance specifica
tions. A continuous monitoring systrm 
for measuring sulfur dioxide concentra
tions that is e\"aluated in accordance 
with the procedures contained in this 
appendix will be satisfactory for deter
mining compliance with the standards 
promulgated herein for sulfur dioxide. 

The proposed Method 12 is therefore 
withdrawn to prevent an unnecessary 
repetition of information in 40 CFR Part 
60. 

EFFECTIVE DATE 

In accordance with section 111 of the 
Act, these regulations prescribing stand
ards of performance for primary copper 
smelters, primary zinc smelters and pri
mary lead smelters are effective on <date 
of publication> 1975 and apply to all 
affected facilities at these sources on 
which construction or modification com
menced after October 16, 1974. 

Date~: December 30, 1975. 

JOHN QUARLES, 
Acting Administrator. 

Part 60 of Chapter I, Title 40 of the 
Cede of Federal Regulations is amended 
as follows: 

1. The table of sections is amended by 
adding subpart.<; P, Q and R as follows: 

• 
Subpart P-Standards of Performance for 

Primary Copper Smelters 

60.160 Applicability and designation of af-
fected faclllty. 

60.161 Definitions. 
60.162 Standard for partlculate matter. 
60.163 Standard for sulfur dioxide. 
60.164 Standard for visible emL~slons. 
60.165· Monitoring o(operatlons. . 
60.166 Test met.hods and procedures. 

Subpart Q-Standards of Performance for 
Primary Zinc Smelters 

60.170 Applicability .and designation of 
affected facility. 

60.171 Definltlcns. 
60.172 Standard !or particulate matter. 
60.173 Standard for sulfur dioxide. 
60.174 Standard for visible emL<JSlons. 
60.175 Monitoring of operations. 
60.176 Test methods and procedures. 

Subpart R-Standards of Performance for 
Primary Lead Smelters 

60.180 Appllcablllty and designation of 
affected Ia.clllty. 

60.181 Definitions. 
60.182 Standard for particulate matter. 
60.183 Standard for sulfur dioxide. 
60.184 Standard for visible emissions. 
60.185 Monitoring of operations. 
60.186 Test methods and procedures. 

AUTHORITV: (Secs. 111, 114 and 301 of the 
Clean Air Act as amended (42 U.S.C. 1857c-
6. 1857c-9, 1857g). I 

2. Part 60 is amended by adding sub
parts P, Q and Ras follows: 
Subpart P-Standards of Performance for 

Primary Copper Smelters 

§ 60. J (10 Applirahility and dcsignalion 
of ufT<'cl<'d facility. 

The provisions of this subpart are ap
plicable to the following affected facilities 
in primary copper smelters: Dryer,· 
roaster, smelting furnace, and copper 
converter. 
§ (10.161 n.·linilion,<, 

As used in \.his subpart. all terms not 
defined herein shnll have the meaning. 
gi\·en them in the Act and in subpa~t 
A of this part. 

Ca) "Primary copper smelter" means 
any installation or any intermediate 
process engaged in the production of 
copper from copper sulfide ore concen
trates through the use of pyrometallurgl
cal techniques. 
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Cb) "Dryer" means any facility in 
which a copper sulfide ore concentrate 
charge is heated in the presence of air 
to eliminate a. portion of the moisture 
from the charge, provided less than 5 
percent of the sulfur contained in the 
charge is eliminated in the facility. 

<c> "Roaster" means any facility in 
which a copper sulfide ore concentrate 
charge is heated in the presence of air 
to eliminate a significant portion <5 per
cent or more> of the sulfur contained 
in the charge. 

<d> "Calcine" means the solid mate
rials produced by a roaster. 

<el "Smelting" means processing 
techniques for the melting of a copper 
sulfide ore concentrate or calcine charge 
leading to the formation of separate lay
ers of molten slag, molten copper, and/or 
copper matte. 

<f> "Smelting furnace" means any 
vessel in which the smelting of copper 
sulfide ore concentrates or calcines is 
performed and in which the heat neces
sarY' for smelting is provided by an elec
tric current, rapid oxidation of a portion 
of the sulfur contained in the concen
trate as it passes through an oxidizing 
atmosphere, or the combustion of a fossil 
fuel. 

<g> "Copper converter" means any 
vessel to which copper matte is charged 
and oxidized to copper. 

<h) "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 

(1) "Fossil fuel'' means natural gas, 
petroleum, coal, and any form of solid, 
liquid, or gaseous fuel derived from such 
materials for the purpose of creating 
useful heat. 

(j > "Reverbera tory smelting furnace" 
means any vessel in which the smelting 
of copper sulftde ore concentrates or cal
cines is performed and in which the heat 
necessary for smelting is provided pri
marily by combustion of a fossil fuel. 

Ck) "Total smelter charge" means the 
weight (dry basis> of all copper sulfides 
ore concentrates processed at a primary 
copper smelter, plus the weight of all 
other solid materials introduced Into the 
roasters and smelting furnaces at a pri
mary copper smelter, except calcine, over 
a one-month period. 

m "High level of volatile impurities" 
means a total smelter·charge containing 
more than 0.2 weight percent arsenic, O.l 
weight percent antimony, 4.5 weight per
cent lead or 5.5 weight percent zinc, on 
a dry basis. 
§ 60.162 Stondurd for ,pm·lirululr mal

ier. 
<a> On and after the date on which 

the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any dryer any 
gases which contain particulate matter 
in excess of 50 mg/dscm <0.022 gr/dscf>. 
§ 60.163 S1andur1I for sulfur 11ioxide. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions 
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of this subpart shall cause to be dis
charged into the atmosphere from any 
roaster; smelting furnace, or copper con
verter any gases which contain sulfur 
dioxide in excess of 0.065 percent by 
volume, except as provided In para
graphs <b> and <cl of this section. 

<b> Reverberatory smelting furnaces. 
shall be exempted from paragraph <al 
of this section during periods when the 
total smelter charge at the primary cop
per smelter contains a high level of 
volatile impurities. 

<c> A change In the fuel combusted 
in a reverberatory furnace shall not be 
considered a modification under this· 
part. 

§ 60.164 Slandard for vi~iJ.lc rmissions, 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any dryer any 
visible emissions which exhibit greater 
than 20 percent opacity. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility that uses a sulfuric acid to com
ply with the standard set forth in 
§ 60.163, any visible emissions which ex
hibit greater than 20 percent opacity. 
§ 60.165 Monitoring of opc~111ions. 

<al The owner or operator of any pri
mary copper smelter subject to § 60.163 
<bl shall keep a monthly record of the 
total smelter charge and the weight per
cent (dry basis) of arsenic. antimony, 
lead and zinc contained in this charge. 
The analytical methods and procedures 
employed to determine the weight of the 
monthly smelter charge and the weight 
percent of arsenic, antimony, lead and 
zinc shall be approved by the Adminis
trator and shall be accurate to within 
plus or minus ten percent. 

<b> The owner or operator of any pri
mary copper smelter ·subject to the pro
visions of this subpart shall install and 
operate: 

<1) A continuous monitoring system 
to monitor and record the opacity of 
gases discharged into the atmosphere 
from any dryer. The span of this system 
shall be set at 80 to 100 percent opacity. 

(2) A continuous monitoring system 
to monitor and record sulfur dioxide 
emissions discharged into the atmos
phere from any roaster, smelting furnace 
or copper converter subject to § 60.163 
<a>. The span of this system shall be 
set at a sulfur dioxide concentration of 
0.20 percent by volume. 

(i) The continuous monitoring system 
performance evaluation required under 
§ 60.13 <c> shall be completed prior to the 
initial performance test required under 
§ 60.8. During the performance evalua
tion, the span of the continuous moni
toring system may be set at a sulfur 
dioxide concentration of 0.15 percent by 
volume 1! necessary t.o maintain the sys
tem output between 20 percent and 90 
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percent of full scale. Upon completion 
of the continuous monitoring system 
performance evaluation, the span of the 
continuous monitoring system shall be 
set at a sulfur dioxide concentration of 
0.20 percent by volume. 

<ii> For the purpose of the continuous 
monitoring system performance evalua
tion required under § 60.13<c> the ref
erence method referred' to under the 
Field Test for Accuracy <Relative> in 
Performance Specification 2 of Appendix 
B to this part shall be Reference Method 
6. For the performance evaluation, each 
concentration measurement shall be of 
one hour duration. The pollutant gas 
used to prepare the calibration gas mix
tures required under paragraph 2.1, Per
formance Specification 2 of Appendix :3, 
and for calibration checks under § 60.13 
<d>, shall be sulfur dioxide. 

<c> Six-hour average sulfur dioxide 
concentrations shall be calculated and 
recorded dally for the four consecutive 6-
hour periods of each operating day. Each 
six-hour average shall be determined as 
the arithmetic mean of the appropriate 
six contiguous one-hour average sulfur 
dioxide concen.trations provided by the 
con.tinuous monitoring system installed 
under paragraph Cb) of this section. 

<d> For the purpose of reports required 
under § 60.7<c>. periods of excess emis-. 
sions that shall be reported are defined 
as follows: 

(ll Opacity. Any six-minute period 
during which the average opacity, as 
measured by the continuous monitoring 
system installed under paragraph <b> of 
this section, exceeds the standard under 
§ 60.164Cal. 

<2> Sulfur dioxide. Any six-hour pe
riod, as described in paragi·aph <c> of 
this section, during which the average 
emissions of sulfur dioxide, as measured 
by the continuous monitoring system in
stalled under paragraph <b> of this sec
tion, exceeds the standard under 
§ 60.163. 
§ 60.166 Test mclhods and Jll'Occdures. 

<a> The reference methods In Ap
pendix A to this part, except as provided 
for in § 60.8<b>, shall be used to deter
mine compliance with the standards 
prescribed in §§ 60.162, 60.163 and 
60.164 as follows: 

(1) Method 5 for the concentration of 
particulate matter and the associated 
moisture content. 

<2> Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system installed In accord
ance with § 60.165<b). One 6-hour aver
age period shall constitute one run. The 
·monitoring system drift during any run 
shall not exceed 2 percent of span. 

lbl For Method 5, Method 1 shall be 
used for selecting the sampling site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
flow rate and Method 3 for determining 
the gas analysis. The sampling time for 
each run shall be at least 60 minutes and 
the minimum sampling volume shall be 
0.85 dscm (30 dscf> except that smaller 
times or volumes. when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 
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Subpart Q--Standards of Performance fOf' 
Primary Zinc Smelters 

§ 60.170 Applicability and designation 
of affected facility. 

The provisions of this subpart are ap
plicable to the following affected racw
tles In primary zinc smelters: roaster and 
sinterlng machine. 
§ 60.171 De6riitions. 

As used In this subpart, all terms not 
defined herein shall have the meaning 
given them In the Act and In subpart A 
of this part. · 

(e.) 11Pr~..a.ry zi..r..c smelter" mea...""3 ar~ 
Installation engaged In the production, or 
any intermediate process in the produc
tion, of zinc or zinc oxide from zinc sul
fide ore . concentrates through the use 
of pyrometallurgical techniques. 

<b> "Roaster" means any facility in 
which a zinc sulfide ore concentrate 
charge Is heated in the presence of air 
to ellmlnate a significant portion <more 
than 10 percent) of the sulfur contained 
in the charge. 

<c> "Sinterlng machine" means any 
furnace In which calcines are heated in 
the presence of air to agglomerate the 
calcines Into a hard porous mass called 
"sinter." 

<d> "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 
§ 60.172 Standard for particulate mat· 

tcr. 

ca> On and after the date on which 
the performance test required to be con
ducted by § 60.8 ls completed. no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any sintering 
machine any gases which contain par
ticulate matter in excess of 50 mg/dscm 
<0.022 gr/dscf). . 

§ 60.173 Standard for sulfur dioxide. 

<a> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
Into the atmosphere from any roaster 
any gases which contain sulfur dioxide in . 
excess of 0.065 percent by volume. 

<b> Any slntering . machine which 
eliminates more than 10 percent of the 
sulfur Initially contained in the zinc 
>Ulfl.de ore concentrates wlll be consid
ered as a roaster under paragraph <a> 
of this section. 
§ 60.174 Standard for visible emissions. 

<a> On and after the date on which the 
performance test required to be con
ducted by § 60.8 Is completed, no owner 
or Qperator subject to the provisions of 
this subpart shall cause to be discharged 
Into the atmosphere from any sintering 
machine any visible emissions which ex
hibit greater than 20 percent opacity. 

<b> On and after the date on which 
the performance test required to be con
ducted by § 60.8 Is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any aflected 
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facWty t.ha.t uses a sulfuric acid plant to 
comply with the standard set forth in 
§ 60.173, any visible emissions which ex
hibit greater than 20 percent opacity. 
§ 60.175 Monitoring of operations. 

<a> The owner or operator of any pri
mary zinc smelter subject to the provi
sions of this· subpart shall install and 
operate: 

<I> A continuous monitoring system to 
monitor and record the opacity of gases 
discharged Into the atmosphere from any 
slntering machine. The SP!Ln of this sys
tem shall be set at 80 to 100 percent 
opacity. 

<2> A continuous monitoring system to 
monitor and record sulfur dioxide emis
sions discharged Into the atmosphere 
from any roaster subject to § 60.173. The 
span of this system shall be set at a 
sulfur dioxide concentration of 0.20 per
cent by volutne. 

m The continuous monitoring system 
performance evaluation required under 
§ 60.13<c> shall be completed prior to the 
initial performance test required under 
§ 60.8. During the performance evalua
tion, the span of the continuous monitor
ing system may be set at a sulfur dioxide 
concentration of 0.15 percent by volume 
if necessary to maintain the system out
put between 20 percent and 90 percent 
of full scale. Upon completion of the con
tinuous monitoring system performance 
evaluation, the span of the continuous 
monitoring system shall be set at a sulfur 
dioxide concentration of 0.20 percent by 
volume. · 

<ii> For the purpose of the continuous 
monitoring system performance evalua
tion required under § 60.13<c>, the ref
erence method referred to under the 
Field Test for Accuracy· <Relative> In 
Performance Specification 2 of Appendix 
B to this part shall be Reference Method 
6. For the performance evaluation, each 
concentration measurement shall be of 
one hour duration. The pollutant gas 
used to prepare the calibration gas mix
tures required under paragraph 2.1, Per
formance Specification 2 of Appendix B, 
and for calibration checks under § 60.13 
<d>, shall be sulfur dioxide. 

<b> Two-hour average sulfur dioxide 
concentrations shall be calculated and 
recorded dally for the twelve consecutive 
2-hour periods of each operating day. 
Each two-hour average shall be deter
mined as the arithmetic mean of the ap
propriate two contiguous one-hour aver
age sulfur dioxide concentrations. pro
vided by the continuous monitoring sys
tem installed under paragraph <a> of 
this section. 

<c> For the purpose of reports required 
under § 60.7<c>, periods of excess emis
sions that shall be reported are defined 
as follows: 

<I> Opacity. Any six-minute period 
during which the average opacity, as 
measured by the continuous monitoring 
system installed under paragraph <a> of 
this section, exceeds the standard under 
§ 60.174<a>. 

<2> Sulfur dioxide. Any two-hour pe
riod, as described In paragraph <b> of 
this section, during which the average 
emissions of sulfur dioxide, as measured 

by the continuous monitoring system in
stalled under paragraph <a> of this sec
tion, exceedS the standard under § 60.173. 
§ 60.176 Test methods and procedures. 

<a> The. reference methods in Appen
dix A to this part. except as provided for 
in § 60.8<b>, shall be used to determine 
compliance with the standards pre
scribed in §§ 60.172, 60.173 and 60.174 as 
follows: 

<ll Method 5 for the concentration of 
particulate matter and the associated 
moisture content. 

<2 > Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system Installed in accord
ance with§ 60.175<a>. One 2-hour aver
age period shall constitute one run. 

<b> For Method 5, Method 1 shall be 
used for selecting the sampling site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
flow rate and Method 3 for determining 
the gas analysis. The sampling time for 
each run shall be at least 60 minutes and 
the minimum sampling volume shall be 
0.85 dscm <30 dscf> except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may be 
approved by the Administrator. 
Subpart R-Standards of Performance for 

Primary Lead Smelters 

§ 60.180 Applicability and designation 
of affected facili1y. 

The provisions of this subpart are ap
plicable to the following affected facili
ties In primary lead smelters: sinterlng 
machine, sintering machine discharge 
end, blast furnace, dross reverberatory 
furnace, electric smelting furnace, and 
converter. 
§ 60.181 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
of this part. 

<a> "Primary lead smelter" means any 
installation or any intermediate process 
engaged In the production of lead from 
lead sulfide ore concentrates through 
the use of pyrometallurgical techniques. 

<b> '.'Sinterlng machine" means any 
furnace in which a lead sulfide ore con
ceptrate charge is heated in the presence 
of air to eliminate sulfur contained In 
the charge and to agglomerate the 
charge into a hard porous mass called 
"sinter." 

<c> "Sinter bed" means the lead sulflde 
ore concentrate charge within a sinter
lng machine. 

<dl "Slntering machine discharge end" 
means any apparatus which receives sin
ter as It is discharged from the conveying 
grate of a sintering machine. 

Ce> "Blast furnace" means any reduc
tion furnace to which sinter is charged 
and which forms separate layers of 
molten slag and lead bullion. 

<fl "Dross reverberatory furnace" 
means any furnace used for the removal 
or refining of impurities from lead 
bullion. 

<g> "Electric smelting furnace" means 
any furnace in which the heat necessary 
for smelting of the lead .sulflde ore con-
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centrate charge Is generated by passing 
an electric current through a portion of 
the molten mass in the furnace. 

<h> "Converter" means any vessel to 
which lead concentrate or bullion Is 
charged and refined. 

< ! \. "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 
§ 60. I 82 S111ndurtl for parlirulalc mal· 

l<'r. 

(a) On and after the date on which 
the performance test required to be con
ducted _by § 60.8 Is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
Into the atmosphere from any blast fur- · 
nace, dross · reverbera tory furnace or 
sintering machine discharge end 'any 
gases which contain particulate matter 
in excess of 59 mg/dscm <0.022 gr/dscf). 
§ 60.183 Standard for sulfur dinxitlc. 

(a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any sintering 
machine, electric smelting furnace, or 
converter gases which contain sulfur di
oxide in excess of 0.065 percent by 
volume. 
§ 60.181 Standard for ,-isihl<' <'llli~sions. 

(a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any blast fur
nace, dross reverberatory furnace or 
sintering machine discharge end 'any 
visible emissions which exhibit greater 
than 20 percent opacity. 

(b) On and after the date on which 
the performance test required to be con
ducted by § 60~8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility that uses a sulfuric acid plant to 
comply with the standard set forth in 
§ 60.183, any visible emissions which 
exhibit greater than 20 percent opacity. 
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§ 60.185 l\lonitor.init of operation~. 

<a> .The owner or operator of any 
primary lead smelter subject to the pro
visions of this subpart shall install and 
operate: 

<I> A continuous monitoring system 
to monitor and record the opacity of 
gases discharged into the atmosphere 
from any blast furnace, dross rever
beratory furnace, or sintering machine 
discharge end. The span of this system 
shall be set at 80 to 100 percent opacity. 

<2> A continuous monitoring system 
to monitor and record sulfur dioxide 
emissions discharged Into the atmos
phere from any sintering machine 
electric furnace or converter subject u; 
§ 60.183. The span of this system shall 
be set at a sulfur dioxide concentration 
of 0.20 percent by volume. 

<D The continuous monitoring system 
performance evaluation required under 
§ 60.13<c) shall be completed prior to the 
initial performance test required under 
§ 60.8. During the performance evalua
tion, the span of the continuous moni
toring system may be set at a sulfur 
dioxide concentration of 0.15 percent by 
volume if necessary to maintain the sys
tem output between 20 percent and 90 
percent of full scale. Upon completion 
of the continuous monitoring system 
performance evaluation, the span of the 
continuous monitoring system shall be 
set at a sulfur dioxide concentration of 
0.20 percent by volume. 

(ii) For the purpose of the continuous 
monitoring system performance evalua
tion required under§ 60.13(cl, the refer
ence method referred to under the Field 
Test for Accuracy <Relative) in Per
formance Specification 2 of Appendix B 
to this part shall be Reference Method 
6. For the performance evaluation, each 
concentration measurement shall be of 
one hour duration. The pollutant gases 
used to prepare the calibration gas mix
tures required under paragraph 2.1, Per
formance Specification 2 of Appendix B, 
and for calibration checks under § 60J3 
(d), shall be sulfur dioxide. 

(b) Two-hour average sulfur dioxide 
concentrations shall be calculated and 
recorded daily for the twelve consecu-
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tive two-hour periods of each operating 
day. Each two-hour average shall be de
termined as the arithmetic mean of the 
appropriate two contiguous one-hour 
average sulfur dioxide concentrations 
provided by the continuous· monitoring 
system in.stalled under paragraph <al of 
this section. 

<c> For the purpose of reports re
quired under § 60.7<c>, periods of excess 
emissions that shall be reported are de
fined as follows: 

<1 l Opacity. Any six-minute period 
during which the average opacity. as 
measured by the continuous monitoring 
system installed under paragraph (al of 
this section, exceeds the standard under 
§ 60.184(a). · 
. (2) Sulfur dioxide. Any two-hour pe

riod, as described in paragraph <bl -of 
this section, during which the average 
emissions of sulfur dioxide, as· measured 
by the continuous monitoring system in
stalled under paragraph <a> of this sec
tion, exceeds the standard under § 60.183. 
§ 60.186 Test methods and procl't!ures. 

- <al The reference methods in Appen
dix A to this part, except as provided for 
in § 60.8<b>, shall be used to determine 
compliance with the standards pre
scribed in §§ 60.182, 60.183 and 60.184 as 
follows: 

(1) Method 5 for the concentration 
of particulate matter and the associated 
moisture content. 

<2> Sulfur dioxide concentrations shall 
be determined using the continuous 
monitoring system installed in accord
ance with § 60.185(a). One 2-hour aver
age period shall constitute one run. 

lb> For Method 5, Method 1 shall be 
used for selecting the sampling site and 
the number of traverse points, Method 2 
for determining velocity and volumetric 
flow rate and Method 3 for determining 
the gas analysis. The sampling time for 
each run shall be at least 60 minutes and 
the minimum sampling volume shall be 
0.85 dscm <30 dscf) except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may be 
approved by the Administrator. 

(FR Doc.76-733 Filed 1-14-76;8:45 am) 
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21 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY· 

SUBCHAPTER C-AIR PROGRAMS 

IFRL 471--4 I 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Primary Aluminum Industry 

On October 23. 1974 (39 FR 37730). 
under sections 111 and 114 of the Clean 
Air Act < 42 U.S.C. 1857c-6, 1857c-9l. as 
amended, the Administrator proposed 
standards of performance for new and 
modified primary aiurninurn reduction 
plants. Interested persons participated 
in the rulemaking by submitting written 
comments to EPA. The comments have 
been carefully considered and, where de
termined by the Administrator to be ap
propriate, changes have been made in 
the regulations as promulgated. 

These regulations will not, in them
selves. require control of emissions from 
existing primary aluminum reduct.ion 
plants. Such control will be required only 
after EPA establishes emission guidelines 
for existing plants under sect.ion llUd> 
of the Clean Air Act. which will trigger 
the adopt.ion of State emission standards 
for existing plants. General regulations 
.concerning control of existing sources 
under section 111 <ct l were proposed on 
October 7, 1975 139 FR 36102l and were 
promulgated on November 17, 1975 <40 
FR 53339>. 

The bases for the proposed standards 
are presented in the first two volumes of 
a background document entitled "Back
ground Information for Standards of 
Performance: ·Primary Aluminum In
dustry." Volume 1 tEPA 450i2-74-020a, 
October 1974 > contains the rationale for 
the proposed standards and Volume 2 
<EPA 450/2-74-020b, October 1974 l con
tains a summary of the supporting test 
data. An inflation impact statement for 
the standards a.nd a summary of the 
comments received on the proposed 
standards along with tJ1e Agency re
sponses arc contained in a new Volume 3 
<EPA 450/2-74-020c, November 1975) of 
the background document. Copies of all 
three volumes of the background docu
ments are available on request from the 
Emission Standards and Engineering Di
vision, Environmental Protection Agency, 
Research Triangle Park, N.C. 27711, At
tention: Mr. Don R. Goodwin. 

SUMMARY OF REGULATIONS 

The standards of performance promul
gated herein limit emissions of gaseous 
and particulate fluorides from new and 
modified affected facilities within pri
mary aluminum reduction plants. The 
standard for fluorides limits emissions 
from each potroom group Within Soder
berg plants to 2.0 pounds of tot.al fluo
rides µer ton of aluminum produced !lb 
TF/TAP). from each potroom group 
within prebake plants to 1.9 lb TF/TAP, 
and from each anode bake plant within 
prebake plants to 0.1 lb TF/TAP. Pri
mary and secondary emission from pot
room groups are limited to less than 10 
percent opacity, and emissions from 
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anode bake plant.< arc limited to less than 
20 pe.rcent opacity. The regulations re
quire monitoring of raw material feed 
rates, cell or potI:ne voltages. and daily 
production rate of aluminum and an
odes. Also included with the standards 
is Reference Method 14 which specifics 
equipment and sampling procedures for 
emission testing of potroom roof moni
tors. Fluoride samples collected during 
performance tests will be analyzed nc
cording to Reference Method 13A or 13B 
which were promulgated along with · 
standards of performance for the pho5-
phate fertilizer industry on August 6. 
1975 i40 FR 33152>. 

SIGNIFICANT COMMENTS AND CHANGES 
MADE TO THE PROPOSED REGULATIONS 

Most of the comment letters received 
by EPA contained multiple comments. 
Copies of the comment letters received 
and a summary of the comments and· 
Agency responses are available for pub
lic. inspection and copying at the U.S. 
Environmental Protection Agency, Puh
lic Information Reference Unit. Room 
2922 (EPA Library I' 401 M Street. s.w .. 
Washington, D.C. 20460. In addition, . 
copies of the issue summary and Agency 
responses may be abtained upon written 
request from the EPA Public Infornw.
tion Cen~er <PM-2151. 401 M Street, SW., 
Washington, D.C. 20460 !specify "Back
ground Information for Standards of · 
Performance: Primary Aluminum Indus
try Volume 3: Supplemental Informa
tion" tEPA 45/2-74-020cl I. The most 
significant comments and changes made 
to the proposed regulations are discussed 
below. 

< 1 > Designat.ion of Affected Facility. 
Several comments questioned the "ap
plicability and designation of affected 
facility" section of the proposed regu
lations < § 60.1901 in view of regulations 
previously proposed by EPA with regard 
to modification of existing plants ( 39 
FR 36946, October 15, 19741. In ~ 60.190 
as proposed, the entire primary alumi
num reduction plant was designated as 
the affected facility. The commentators 
argued that. as a result of this desig
nation, addition or modification of a 
single potroom at an existing plant 
would subject all existing potrooms at 
the plant to the standards for new 
sources. Th~ commentators argued that 
this situation would unfairly restrict ex
pansion. The Agency considered these 
comments and agreed that there would 
be an adverse economic impact on ex
pansion of existing plants unless the 
affected facility designation were re
vised. 

To alleviate the problem. a new af
fected facility designation has been in
corporated in ~ 60.190<a1. The aITected 
facilities within primary aluminum 
plants are now each "potroom group" 
and each anode bake plant within pre
bake plants. This rcclesignation in turn 
required splitting the fluoride standard 
for prcbake plants into separate stand
ards for potroom groups ancl anode bake 
plan ts <see discussion in next section>. 
As defined in~ 60.19lldl. the term "pot
mom group" means an w1controlled pot-

room. or a potroom which Is controlled 
individually. or a group of potrooms 
ducted to the same control system. Under 
this revised designation. addition or 

·modification ·of a potroom group at an 
existing plant will not subject the entire 
plant to the standards <unless the plant 
consists of only one potroom group>. 
Similarly, addition or modification of an 
anode bake plant at an exiting prebake 
'facility will not subject the entire pre
bake facility to the standards. Only the 
new or modified potroom group or anode 
bake plant must meet the applicable 
standards in such cases. 

< 2> Fluoricle Standard. Many com
mentators questioned the level of the 
proposed standard; i.e .. 2.0 lb TF/TAP. 
A number of industrial commentators 
sugge.~ted that the standard be relaxed 
or that it be specified in terms of a 
monthly or yearly emission limit. Some 
commentators argued that the test data 
did not support the standard and that 
sla.tistical techniques should have been 
applied to the test data in order to ar
rive at an emission standard. 

Standards of performance under sec
tion 111 are based on the best control 
technology which <taking into account 
control costs 1 has been "adequately 
demonstrated." "Adequately demon
strated" means that the Administrator 
must determine, on the basis of all in
format.ion available to him <including 
but not limited to tests and observations 
of existing plants and demonstration 
projects or pilot applications> and the 
rxcrcise of sound engineering judgment, 
that the control technology relied upon 
in setting a st.andard of performance 
can be made· available and will be ef
fective to enable sources to comply with 
the standards. In other words, test data 
for existing plant.~ are not the only bases 
for standard setting. As discussed in the 
background document, EPA considered 
not only test data for existing plants, 
but also the expected performance of 
newly constructed plants. Some· existing 
plants tested did average less than 2.0 

. lb TF/TAP. Additionally, EPA believes 
new plants ran be specifically designed 
for best control of air pollutants and, 
therefore. that.new plant emissio·n con
trol performance should exceed that of 
\\'ell-controlled existing plants. Finally, 
relatively simple changes in current op
erating methods <e.g .. cell tapping) can 
produce significa.nt reductions in emis
sions. For these reasons. EPA believes 
the 2.0 lb TF. TAP standard is both rea
sonable and achievable. A more detailed 
discti~sion of t.hc rationale for selecting 
the 2.0 lb TF:"TAP standard is contained 
in Volume l of the background docu
ment. and EPA's responses to specific 
comments on the fluoride standard are 
contained in Volume 3. 

As a result of the revised affccled fa
cility desip,nation. the 2.0 lb TF/TAP 
standard for prcbake plant.~ has been 
split into separate standards for pot room 
groups ( 1.9 lb TF/TAP1 and anode bake 
plants 10.1 lb TF/TAPl. The proposed 
2.0 lb 'TF/TAP limitation for prebake 
·plants ahva>·s consisted of these two 
components, but was publisped. as a com-
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blned standard to be consistent with the 
original affected facility designation 
(i.e., the entire primary aluminum 
plant> .. At the time of proposal, the 
Agency had not foreseen the potential 
problems with modification of a two part 
affected facility. Data supporting each 
component of the standard as proposed 
·is contained in the background docu
ment <Volumes 1 and 2l. In support of 
the potroom component of the standard, 
for example, two existing prebake pot
rooms tested by the Agency averaged 
less than 1.9 lb TF/TAP. Because no well 
controlled anode bake plant.<; existed at 
the time of aluminum plant testing, the 
components for anode bake plants was 
based on a conservatively assumed con
trol efficiency for technology demonstrat
ed in the phosphate fertilizer industry. 
Using the highest emission rate observed 
at two anode bake plants which were not 
controlled for fluorides and applying the 
assumed control efficiency, it was pro
jected that these plants would emit ap
proximately 0.06 lb TF/TAP <0.12 lb TF/ 
ton of carbon anodes produced). In addi
tion, as indicated in Volume 1 of the 
background document, it may be possi
ble t.o meet the standard for anode bake 
plants simply by better cleaning of anode 
remnants. The Agency also has estimates 
of emission rates for a prebake facility 
t.o be built in the near future. The esti
mates indicate that the anode bake plam 
at the facility will easily meet the 0.1 
TF/TAP standard. 

One commentator questioned why the 
standard was not more stringent con
sidering the fact that Oregon has 
promulgated the following standards for 
new primary aluminum plants: Ca) a 
monthly average of 1.3 pounds of fluoride 
ion per t.on of aluminum produced, and 
<bl an annual average of 1.0 pound of 
fluoride ion per ton of aluminum 
produced. 

There are several reasons why the 
Agency elected not to adopt standards 
equivalent t.o the Oregon standards. Per
haps most important, EPA believes that 
the Oregon standards would require the 
installation of relatively inefficient sec
ondary scrubbing systems at most if not 
all new primary aluminum plants. By 
contrast, EPA's standard will require use 
of secondary control systems only for 
vertical stud Soderberg '<VSSl plants 
<which are unlikely to be built in any 
event> and side-work prebake plants. A 
standard requiring secondary control 
systems on most if not all plants would 
have a substantial adverse economic im
pact on the aluminum industry, as is 
Indicated In the economic section of the 
background document. Accordingly, 
EPA has concluded that considerations 
of cost preclude establishing a standard 
comparable to the Oregon standards. 

A second reason for not adopting 
standards equivalent t.o the Oregon 
standards stems from the fact that the 
latter were based on test data consist
ing of six monthly averages Ccalculated 
by averaging from three t.o nine individ
ual tests each month> from a certain 
well controlled plant (which incorporates 
both primary and secondary control). 
Oregon applied a statistical method to 
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these data to derive the emission stand
ards it adopted. As discussed in the com
ment summary, EPA also performed a 
statistical analysis of the Oregon test 
data, which yielded results different 
from those presented in the Oregon tech
nical report. If the Agency's results had 
been used, less stringent emission stand
ards might have been promulgated in 
Oregon. 

A third consideration is that the test 
methods used by Oregon were not the 
same as those used by the Agency to 
collect emission data in support of the 
respective standards. Therefore, ·Ore
gon's test data and the Agency's test 
data are not directly comparable. 

Finally, a comment on the standard 
for fluorides questioned whether or not 
EPA had considered a new, potentially 
non-polluting primary aluminum reduc
tion process developed by Alcoa. The 
commentat.or argued that if the process 
had become commercially available, the 
standard should be set at a level suffi
ciently stringent to stimulate the devel
opment of this new process. In response 
to this comment, EPA has investigated 
the process and has determined that it 
is not yet commercially available. Alcoa 
plans to test the process at a small pilot 
plant which will begin production early 
next year. If the pilot plant performs 
successfully, it will be expanded to full 
design capacity by the early 1980's. EPA 
will monitor the progress of this process 
and other processes under development 
and will reevaluate the standards of per-

. formance for the primary aluminum in
dustry, as appropriate, in light of the 
new technology. 

<3> Opacity. Some of the industrial 
commentators objected to the proposed. 
opacity standards for potrooms and 
anode bake plants. They argued that 
good control of t.otal fluorides will result 
in good control of particulate matter, 
and therefore that the opacity standards 
are unnecessary. EPA agrees that good 
control of total fluorides will result in 
good control of particulate matter; how
ever, the opacity standards are intended 
to serve as inexpensive enforcement t.ools 
that will help to Insure proper operation 
and maintenance of the air pollution 
control equipment. Under 40 CFR 
60.ll<dl, owners and operat.ors of af
fected facilities are required t.o operate 
and maintain their control 'equipment 
properly at all times. Continuous moni
tJ!-ing instruments are often required to 
indicate compliance with 60.ll<dl, but 
this is not possible in the primary 
aluminum industry because continuous 
t.otal fluoride monitors are not commer
cially available. The data presented in 
the background document indicate that 
the opacity standards can be easily met 
at well controlled plants that are prop
erly operated and maintained. For these 
reasons, the opacity standards have been 
retained in the final regulations. 

EPA recognizes, however, that in un
usual circumstances <e.g., where emis
sions exit from an extremely wide stack> 
a source might meet the mass emission 
limit but fail to meet the opacity limit. 
In such cases, the owner or operator of 
the source may petition the Adminlstra-
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tor to establish a separate opacity stand
ard under 40 CFR 60.IHel as revised on 
November 12, 1974 <39 FR 39872). 

( 4) Control of Other Pollutants. One 
commentator was concerned that EPA 
did not propose standards for carbon 
monoxide <COl and sulfur dioxide <SO.> 
emissions from aluminum plants. The 
commentator argued that aluminum 
smelters are significant sources of these 
pollutants. and that although fluorides 
are the most toxic aluminum plant emis
sions, standards for all pollutants should 
have been proposed. As discussed in the 
preface to Volume I of the background 
document, fluoride control was selected 
as one area of emphasis to be considered 
in implementing the Clean Air Act. In 
.turn, primary aluminum plants were 
identified as major sources of fiuoride 
emissions and were accordingly listed as 
a category of sources for which standards 
of performance would be proposed. Nat
urally, the initial investigation into 
standards for the primary aluminum 
industry focused on fluoride control. 
However, limited testing of CO and S02 
emissions was also carried out and it was 
determined <a> that although primary 
aluminum plants might be a significant 
source of so,, so, control technology had 
not been demonstrated in the industry, 
and (b) that CO emissions from such 
plants were insignificant. For these rea
sons, standards of performance were not 
proposed for 802 and CO emissions. 

It is possible that so, control technol
ogy used in other industries might be ap
plicable to aluminum plants, and recent 
information indicates that CO emissions 
from such plants may be significant. At 
present, however, EPA has insufficient 
data on which to base SO, and CO emis
sion standards for aluminum plants. EPA 
will consider the factors mentioned 
above and other relevant information in 
assigning priorities for future standard 
setting and invites submission of perti
nent information by any interested 
parties. Thus, standards for CO and so. 
emissions from primary aluminum plants 
may be set in the future. 

<5> Reference Methods 13A and 13B. 
These methods prescribe sampling and 
analysis procedures for fluoride emis
sions and are applicabie. to the testing 
of phosphate fertilizer plants in addi
tion to primary aluminum plants. The 
methods were originally proposed with 
the primary aluminum regulations but 
have been promulgated with the stand
ards of performance for the phosphate 
fertilizer indm.try <published August 6, 
1975, 40 FR 33152) because the fertilizer 
regulations were promulgated before 
those for primary aluminum. Comments 
on the methods were received from both 
industries and mainly concerned pos
sible changes in procedures and equip
ment specifications. As discussed in the 
preamble t.o the phosphate fertilizer reg
ulations, some minor changes were made 
as a result of these comments. 

Some commentators expressed a desire 
t.o replace Methods 13A and 13B with 
totally different methods of analysis. 
They felt that they should not be re
stricted to using only those methods pub
lished by the Agency. In response to these . 
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comments. an equivalenl or alternative 
method may be used if approved by the 
Administrator under 40 CFR 60.81b) as 
revised on March 8. 1974 139 FR 9308-l. 

161 Reference Method 14. Reference 
Method 14 specifies sampling equipment 
and sampling procedures for measuring 
fluoride emissions from roof monitors. 
Most comments concerning this method 
suggested chariges in the prescribed 
manifold system. A number of com
mentators objected to the requirement 
that stainless steel be used as the struc
tural material for the manifold and sug
gested that other, less expensive struc
tural materials would work as well. Data 
submitted by one aluminum rmmufac
turer supported the use of aluminum for 
manifold construction. The Agency re
viewed these data and concluded that an 
aluminum manifold will provide satisfac
tory fluoride samples if the manifold Is 
conditioned prior to testing by passing 
fluoride-laden air through the system. 
By using aluminum instead of stainless 
steel, the cost of Installing a sampling 
manifold would be substantially reduced. 
Since the Agency had no data on other 
possible structural materials, it was not 
possible to endorse their use in the meth
od. However, the following wording ad
dressing this subject has been added to 
the method text (§ 2.2.D: "Other ma
terials of construction may be used if it 
is demonstrated through comparative 
testing that there is no loss of fluorides 
In the system.'" 

Some commentators also objected to 
the requirement that the mean velocity 
measured during fluoride sampling be 
within ±10 percent of the previous 24-
hour average velocity recorded through 
the system. In order to reduce the num
ber of rejected. sampling runs due to 
failure to meet the above criteria. the· 
requirement has been amended such that 
the mean sampling velocity must be 
within ±20 percent of the previous 24-
hour average velocity. EPA believes that 
the relaxation of this requirement will 
not compromise the accuracy of the 
method. 

<7> Economic Impact. Some comments 
raised questions regarding the economic 
impact of the proposed regulations. The 
Agency has considered these comments 
and responded to them in the comment 
summary cited above. As indicated pre
viously, an analysis of the Inflationary 
and energy impacts of the standards ap
pears in Volume 3 of the background 
document. Copies of these documents 
may be obtained as indicated previously. 

Effective date. In accordance with sec
tion 111 of the Act. these regulations are 
effective January 26, 1976 and apply to 
sources the construction or modification 
of which commenced after proposal of 
the standards; i.e., after October 23, 
1974. 
(It Is hereby certified that the economic and 
Inflationary Impacts or this regulation have 
been carefully evaluated In accordance with 
Executive Order 11821) 

Dated: January 19, 1976. 

RUSSELL E. TRAIN, 
Administrator. 
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Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations, is amended 
as follows: 

1. The table of sections is amended by 
adding a list of sections for Subpart s 
and by adding Reference Method 14 to 
the list of reference methods in Appen-
dix A as follows: · 

Subpart S-Standards of Performance for 
Primary Aluminum Reduction Plants 

Sec. 
60.190 

60.191 
60.192 
60.193 
60.194 
60.195 

Applicability and designation or af-
fected faclllty. 

Definitions. 
Standard for lluorldes. 
Standard for visible emissions. 
Monitoring or operations. 
Test methods and procedures. 

• 
APPENDIX A-REFERENCE METHODS 

METHOD 14-DETERMINATION OF FLUORIDE 
EMISSIONS FROM POTROOM ROOF MONI
TORS OF PRIMARY ALUMINUM PLANTS 

AUTHORITY: Secs. 111 and 114. Clean Air 
Act. as amended by sec. 4(a). Pub. L. 91-604, 
84 St!lt. 1678, 42 U.S.C. 1857 C-6, C-9. 

2. Part 60 is amended by adding sub-
part S as follows: -

Subpart 5-Standards of Performance for 
· Primary Aluminum Reduction Plants 

§ 60.190 Applicability and designation 
of affected facility. 

The affected facilities in primary alu
minum reduction plants to which this 
subpart applies are potroom groups and 
anode bake plants. 

§ 60.191 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them In the Act and in subpart A 
of this part. 

<al "Primary aluminum reduction 
plant" means any facility manufacturing 
aluminum by electrolytic reduction. 

<bl "Anode bake plant" means a facil
ity which produces carbon anodes for use 
in a primary aluminum reduction plant. 

<c> "Potroom" means a building unit 
which houses a group of electrolytic cells 
in which aluminum is produced. 

<d> "Potroom group" means an uncon
trolled potroom, a potroom which is 
controlled individually, or a group of 
potrooms ducted to the same control 
system. 

Ii> "Secondary control system" means 
an air pollution control system designed 
to remove gaseous and particulate fluo
rides from gases which escape capture by · 
the primary control system. 

§ 60.192 Standard for fluorides. 

la) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed. no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
facility any gases which contain total 
fluorides in excess of: 

< 1 l 1 kg/metric ton <2 lb/ton> of 
aiurninum produced for vertical stud 
Soderberg and horizontal stud Soderberg 
plants; 

12> 0.95 kg/metric ton (1.9 lb/ton> of 
aluminum produced for potroom groups 
at prebake plants; and 

13 > 0.05 kg/metric ton <O.l lb/ton> of 
aluminum equivalent for anode bake 
plants. 

§ 60.193 Standard for "isihlc emis•ion~. 

la) On and after the date on which 
· the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere: 

11 > From any pot room · group any 
gases which exhibit 10 percent opacity or 
greater. or 

( 2 > From any anode bake plant any 
gases which exhibit 20 percent opacity or 
greater. • 

§ 60.194 Monitoring of operalions, 

<al The owner or operator of any af
fected facility subject to the provisions 
of this subpart shall install, calibrate, 
maintain, and operate monitoring devices 
which can be used to determine daily 
the weight of aluminum and anode pro
duced. The weighing devices shall have 
an accuracy of ± 5 percent over their 
operating range. · 

lb) The owner or operator of any af
fected facility shall maintain a record of 
daily production rates of aluminum and 
anodes. raw material feed rates, and cell 
or potline voltages. 

§ 60.195 Test melhods and procf'dures. 

1a1 Except as provided in § 60.8(b), 
reference 'methods specified in Appendix 
A of this part shall be used to determine <el "Roof monitor" means that portion 

of the roof of a potroom where gases not 
captured at the cell . exit from the 
potroom. 

· compliance with the standards prescribed 
in § 60.192 as follows: 

(f) "Aluminum equivalent" means an 
amount of aluminum which can be pro
duced from a ton of anodes produced by 
an anode bake plant as determined by 
§ 60.1951e). 

1g> "Total fluorides" means elemental 
fluorine and all fluoride compounds as 
measured by reference methods specified 
in § 60.195 or by equivalent or alternative 
methods [see§ 60.B<b> J. 

<h> "Primary control system" means 
an ·air pollution control system designed 
to remove gaseous and particulate fluo
rides from exhaust gases which are cap
tured at the cell. 

< 1 l For sampling emissions from 
stacks: 

fil Method 13A or 13B for the concen
tration of total fluorides and the associ
ated moisture content, 

1ii1 Method 1 for samµle and velocity 
traverses. 

liiil Method 2 for velocity and volu
metric flow rate, and 

<iv) Method 3 for gas analysis. 
<2> For sampling emissions from roof 

monitors not employing stacks or pol
lutant collection systems: 

m Method 14 for the concentration of 
total fluorides and associated moisture 
content, 
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<W Method I for sample and velocity 
traverses, 

(iii) Method 2 and Method 14 for ve
locity and volumetric flow rate, and 

<iv) ·Method 3 for gas analysis. 
<3) For sampling emissions from roof 

monitors not employing stacks but 
equipped with pollutant collection sys
tem-;, the procedures under § 60.B<b> 
shall be followed. 

rb) For Method 13A or 13B, the sam
pling time for each run shall be at least; 
eight hours for any potroom sample and 
at least four hours for any anode bake 
plant sample, and the minimum sample 
volume shall be 6.8 dscm <240 dscf) for 
any potroom sample and 3.4 dscm <120 
dscf) for any anode bake plant sample 
except that shorter sampling times or 
smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. 

(c) The air pollution control system 
for each affected facility shall be con
structed so that volwnetric flow rates and 
total fluoride emissions can be accurately 
determined using applicable methods 
specified under paragraph (a) of this 
section. 

<d> The rate of aluminwn production 
shall be determined as follows: 

(1) Determine the weight of alumi
num in metric tons produced during a 
period from the last tap before a run 
starts until the ·first tap after the run 
ends using a monitoring device which 
meets the requirements of § 60.194<a>. 

(2) Divide the weight of aluminum 
produced by the length of the period in 
hours. 

<e> For anode bake plants, the alumi
num" equivalent for anodes produced 
shall be determined as follows: 

O> Determine the average weight 
<metric tons> of anode produced in the 
anode bake plant during a representative 
oven cycle using a monitoring device 
.which meets the requirements of ~ 60.
'194!a). 

(2) Determine the average rate of 
,anode production by dividing the total 
·weight of anodes produced during the 
.representative oven cycle by the length 
of the cycle in hours. 
i (3) Calculate the aluminum equiv
alent for anodes produced by multiplying 
the average rate of anode production by 
two. !Note: an owner or operator may 
establish a different multiplication factor 
by submitting prOduction records of the 
tons of aluminum produced and the con
current tons of anode consumed by pot
rooms.> 

<f> For each run, potroom group 
emissions expressed in kg/metric ton of 
aluminum produced shall be determined 
using the following equation: 

E (C•Q•li 10,• + (C.Q.)1 l()-1 
•~ M 

where: 
E,.=potroom group emissions of total 

fluorides In kg/metric ton of 
aluminum produced. 

C.=concentratlon of to·tal fluoride& 
In mg/dscm as determined by 
Method 13A · or 13B, or by 
Method 14, as applicable. 
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Q•=volumetrlc flow rate of the efflu
ent ~as st.ream In dscm/hr as 
determined hv Method 2 e.nd/01 
Method 14, as applicable. 

10-"'"""converslon factor from mg to kg. 
M=re.te of aluminum production In 

metric tnn/hr as determined by 
H0.195(d). 

(C.Q,) .=product of c. and Q• for meas
urements of primary control 
system eflluent gas streams. 

(C.Q,) 1=product of c, and Q• for meas
urements of secondary control 
system or roof monitor ef!luent 
gas streams. 

(g) For each run, as applicable. anode 
bake plant emissions expressed in kg/ 
metric ton of aluminum equivalent shall 
be determined using the following equa
tion: 

Where: 

c.Q. 10-• E••=---M, 

£0p=anode bake plant emissions of total 
fluorides In kg/metric ton of alu
minum equivalent. 

C.=concenti'atlon of total fluorides In 
mg/dscm a.s determined by Method 
13A or 13B. 

Q• =volumetric flow rate of the effluent 
gas stream In dscm/hr as deter
mined by Method 2. 

10-"=converslon factor from mg to kg. 
M.=alumlnum equivalent for anodes pro

duced by anode bake plants In 
metric ton/hr as determined by 
§ 60.195(e). 

3. Part 60 is amended by adding Ref
erence Method 14 to Appendix A as fol
lows: 
METHOD 14-DETERMINATION OF FLUORIDE 

EMISSIONS FROM POTROOM ROOF MONITORS 

OF PRIMARY ALUMINUM PLANTS 

1. Principle and applicability. 
1.1 Principle. Gaseous and particulate 

fluoride roof monitor emissions are drawn 
Into a permanent sampling manifold through 
several large nozzles. The sample Is trans
ported from the sampling manifold to ground 
level through a duct. The gas In the duct 1s 
sampled using Method 13A or 13B-DETER
MINATION OF TOTAL FLUORIDE EMIS
SIONS FROM STATIONARY SOURCES. Ef
fluent velocity and volumetric flow rate are 
determined. with anemometers permanently 
located In the roof monitor. 

1.2 Applicability. This method Is applica
ble for the determination of fluoride emis
sions from stationary sources only when 
specified by the test procedures for deter
mining compliance with new source perform
ance standards. 

2. Apparatus. 
2.1.1 Anemometers. Vane .. or propeller 

anemometers With a velocity measuring 
threshold as low as 15 meters/minute and a 
range up to at least 600 meters/minute. Ee.ch 
anemometer shall generate an electrical sig
nal •Which can be calibrated to the velocity 
measured by the anemometer. Anemometers 
shall be able to withstand dusty and corro
sive atmospheres. 

One anemometer shall be Installed for 
every 85 meters of roof monitor length. If 
the roor monitor length divided by 85 meters 
Is not a whole number, round the fraction 
to the nearest whole m._:iber to determine 
the ndmber of anemometers needed. Use one 
anemometer for any roof monitor Jess than 
85 meters long. Permanently mount the 
anemometers at the center of each equal 
length along the roof monitor. One anemom
eter shall be Installed In the same section 
of the roof monitor that contains the sam-
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piing manifold ·(see section 2.2.1). Make a 
n!locltr traverse of the width of the roof 
monitor where an anemometer Is to be placed. 
This traverse ml\y be made with any suit
able low \'eloclty measuring device, l\lld shall 
be made dm tng normal process operating 
conditions. Install the anemometer Ma point 
of avprnge vclodty along this tl'averse. 

2.1.2 Recordr.rs. Recorders equipped with 
sign!\! transducers for converting the electri
cal signal from each anemometer to a con
tinuous recording of air flow velocity, or to 
an Integrated measure of volumetric flow. 
For the purpose of recording" velocity, "con
tinuous" shall mean one readout per 15-
mlnute or shorter time interval. A constant 
amount of time shall elapse between read
ings. Volumetric now rate may be determined 
by e.n elcctrlcl\l count of anemometer revo
lutions. The recorders or counters she.11 per
mit Identification of the velocities or flow 
rate measured by each Individual anemom
eter. 

SAMPLE 
MAflllfQlD 

W/I NOZZlf.S 

SAMPLE IURACTIOll ~- •• 
DUCT 

Ucnl.O. 

Figure 14-1. Roof ~011i10t s~mpling Svstern. 

i-----=-a.n-0.21 -n------. 
l.D. 1.0. 

DIMENSIONS IN METERS 
MOT TO SCAU 

i 
TO BlOWtR 

1-a .. 
1.0. 

..~~ 
(!;~-~!!} 
0.025 DIA 

CALIBRATION 
HOU 

Figur.e 14-2. Sampling Manifold and Nozzles, 

2.2 Roof monitor air sampling system. 
2.2.1 Sampling ductwork. The manifold 

system and connecting duct shall be per
manently Installed to draw an air sample 
from the roof monitor to ground level. A 
typical Installation of duct for drawing a 
sample from a roof monitor to ground level 
ts shown In Figure 14-1. A plan of a mani
fold system that Is located In a roof monitor 
ts shown In Figure 14-2. These drawings rep
resent e. typical lnstalle.tton for a generalized 
roof monitor. The dimensions on these fig
ures may be altered slightly to make the 
manifold system flt Into a particular roof 
monitor. but the general configuration shall 
be followed. There shall be eight nozzles, each 
having a diameter of 0.40 to 0.50 meters. The 
length of the manifold system from the first 
nozzle to the eighth shall be 35 meters or 
eight percent of the length of the roof moni
tor, whichever Is greater. The duct leading 
from the roof monitor manifold shall be 
round with a diameter of 0.30 to 0.40 meters. 
As shown In Figure 14-2. each of the sample 
legs of the manifold shaU have a device, such 
as a blast gate or valve, tD enable adjustment 
of flow Into each sample nozzle. 
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Locate the m:mlfold a1011g the length of 
the roof monitor so that It lirs 1war the 
midsection or th~ roof moult.or. If the design 
of a partlculnr roof mnnitor makes this lm
j)OS$lhlc. I.he manifold may he loc.nted else
where along the roof monitor. hut. avoid 
locating the manifold near the ends of the 
roof monitor or in a section wheTP. the 
aluminum reduction pot arrangem~nt Is not 
t~·plc>1I of the rest of the potroom. Center the 
sample nozzles In the throat of the roof 
monitor. (Sec ·Ftgurr 14·-I.) Construct all 
samplr.-expo.'\ed surfaces within the noz?.lcs, 
manifold and sample duct of 316 stainless 
steel. Aluminum mav he used If a new duct
work system Is co1idltloned with fl•10rldc
laden roof monitor >1lr for a period of six 
weeks prior to Initial testing. Other materials 
of construction iriav lje used 1f 1t is den1on
strated through c;mparatl\'e testing that 
there Is no loss of fluorides In the system. All 
connections In the ductwork shall be leak 
free. 

Locate two sample ports In a vertical sec
tion of the duct between the roof monitor 
and exh:rnst fan. The sample ports shall he at 
lenst 10 duct diameters downstream and 
two diameters upstream from any flow dis
turbance such as a bend or contraction. The 
two sample ports shall he situated 90" apart. 
One of the sample ports shall be situated so 
that the duct can be traversed In the plane 
of the nearest upstream duct bend. 

2.2.2 Exhnust fan. An Industrial fan or 
blower to be attached to the sample duct 
at ground level. (See Figure 14-1.) This ex
haust fan shall have a maximum capacity 
such that a large enough volume of air can 
be pulled through the ductwork to main
tain an lsoklnetlc sampling rate In all the 
sample nozzles for all flow rates normally en
countered In the roof monitor. 

The exhat1st fan volumetric flow rate shall 
be adjustable i;o that. the roof monitor air 
can be drawn lsoklnetically Into the somple 
nozzles. This control of flow may be achieved 
by a damper on the Inlet to the exhauster or 
by any other workable method. 

2.3 Temperature i:neasurement apparatus. 
2.3.1 Thcrmocouplr.. Installed In the roof 

monitor near the sample duct. 
2.3.2 Signal transducer. Transducer to 

change the thermocouple voltage output to 
a temperature readout. 

2.3.3 Thermocouple wire. To reach from 
roof monitor to signal transducer and 
recorder. 

2.3.4 Sampling train. Use the train de
scribed In Methods J3A and 13B-Determl
natlon of total fluoride emissions from sta-
tionary sources. · 

3. Reagents. 
3.1 Sampling and. analysis. Use reagents 

described in Method 13A or 13B-Determi
nation of total fluoride emissions from sta
tionary sources. 

4. Calibration. 
4.1 Propeller anemometer. Calibrate the 

anemometers so that their electrical signal 
output corresponds to the velocity or volu
metric flow they are measuring. Calibrate 
according to manufacturer's Instruct.Ions. 

4.2 Man;fold intake nozzles. Adjust the ex
haust fan to draw a volumetric flow rate 
t refer to Equation 14-1) such that the en
trance velocity into each manifold nozzle 
approximates the average effluent velocity In 
the roof mon_itor. Measure the velocity of the 
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air entering each non.le by Insert.Ing an S 
type pilot tube Into a 2.5 cm or less diameter 
hole \se~ Figure H 2) locntcd in t.he mani
fold between each blast gate (or vnlve) nnd 
nm:z!P.. The pit.ot tube tip shnll be extended 
Into the center of the manifold. Take care 
to Insure that thcr~ is no leakage around the 
pitot pro he which rould affect the indlca ted 
rnloclty in the manifold leg. If the velocity 
of air being drawn into each nozzle Is not 
the same, open or close each blast gate (or 
valve) until the ,·elorlty In each nozzle Is the 
slme. Fasten each blast gate (or valve) so 
t.hat It will remain in this position and close 
the pltot port holes. This calibration shall be 
performed when the manifold system Is in
stalled. (Note: It Is recommended that this 
calibration be repeated at least once a year.) 

5. P1·ocedute. 
5.1 Roof monitor velocity determination. 
5.1.1 Velocity value for setting isokinetic 

flow. During the 24 hours precedlJlg a test 
run. determine the v-~loclty Indicated by the 
propeller anemometer In the section of roof 
monitor containing the sampling manifold. 
Velocity readings shall be taken every 15 
minutes or at shorter equal time Intervals: 
Calculate the average velocity for the 24-hour 
period. 

5.1.2 Velocity determination during a test 
run. During the actual t-~.5t run. record the 
velocity or volume readings of each propeller 
anemometer In the roof monitor. Velocity 
readings shall be taken for each anemometer 
every 15 mlnut~s or at shorter equal time 
Intervals (or continuously). 

5.2 Temperature recording. Record the 
temperature of the roof monitor every two 
hours during the test run. 

5.3 Sampling. 
5.3.l Preliminary air flow in duct. During 

the 24 hours preceding the test, turn on the 
exhaust fan and draw roof monitor air 
through the manifold duct to condition the 
ductwork. Adjust the fan to draw a volu
metric flow throu!(h th·~ duct such that the 
velocity of gas eniering the manifold no:1.zles 
approximates the average velocity of the air 
leaving the roof monitor. 

5.3.2 Isokinetic $ample rate adju.•tmcnt. 
Adjust the fan so that the volumetric Jlow 
rate in the duct Is such that air enters Into 
the manifold sample nozzles at a veloc!Ly 
equal to the 24-hour average velocity deter
mined under 5.1.l. Equation 14-1 gives the 
correct stream velocity which Is needed In the 
duct at the sampl·? ports In order for sample 
gas to be drawn lsoklnetlcnlly Into the mani
fold nozzles. Perform a pltot traverse of the 
duct at the sample ports to determine if the 
cr:rrect average velocity In the dUC't has been 
achieved. Perform the pltot determination 
according to Method 2. Make this determina
tion before the start of n test run. Th() fan 
setting need not be changed during the run. 

8(D .. )' lminute 
V•=(n~·v (V .. ) -50-sei:-

where: 
V•=deslred velocity In duct at sample 

ports. meter/sec. 
Dn=dlameter of a roof monitor manifold 

nozzle, meters. 
Dd=dlameter of duct at sample port. 

meters. 
V ... =average velocity of the air stream In 

the roof monitor, meters/minute, as 
determined under section 5.1.1. 

5.2.3 Sample I.rain operation. Sample the 
d•Jct nsing the standnrd fluoride trnln and· 
methods descrlhC'd 111 Methods 13A and 13D 
Det.ermlnation or total fl110rlde emissions 
from stationary sources. Select sample trav
erse points according to l\lethod !. If a se
lected s:unplini; point Is less than one Inch 
frnm the stack wall. adjust the location of 
that p,olnt to one Inch away from the wall. 

5.3.4 Eac/1 tPst run .•hall last eight liours 
or more. If. a question exists concerning the 
representativeness of an eight-hour test. a 
longer test period up to 24 hours may he se
lected. Conduct each run during a period 
when nil normal operations are performed 
underneath the sampling manifold, I.e. tap
ping, nnode changes. maintenance, and other 
normal d utles: All pots In the potroom shall 
be ope.rated in a normal manner during the· 
test period. 

5.3.5 Sample recovery. Same as Method 
13A or 13B-Detcrmlnatlon of total fluoride 
emissions from stationary sources. 

5.4 Ana./ysis. Same as Method 13A or 13B
Determlnatlon of total fluoride emissions 
from stationary sources. 

6. Calculations. 
6.1 Isokinetic sampling test. CalculRte the 

mean velocity measured during. each sam
pling run by the anemometer In the section 
of the roof monitor containing the sampling 
manifold. If the mean velocity recorded dur
ing a particular test run does not fall within 
:=20 percent of the mean velocity established 
according to 5.3.2, repeat the run. 

6.2 Average velocity of roof moni.tor gases. 
Calculate the n\·erage roof monitor velocity 
using all the velocl ty or volumetric flow read
ings from section 5.1.2. 

6.3 Roof monitor temperature. Calculate 
the mean value of the temperatures recorded 
In section 5.2. 

6.4 Concentration of flt1orid.es in roof moni· 
tor air in mg F /m". This Is given by Equation 
l3A-5 In Method 13A-Determlnatlon of 
totnl fluoride emissions from stationary 
sources. 

6.5 Average \'Olumetrlc flow from roof Is 
given by Equation 14-2. 

Qm ::=-V"''. (~) (M_•)_.P.., (~_!)~·KJ_ 
(T ... + 273°) (760mmHg) 

where: 
Q .. =avernge volumetric flow from root 

monitor at standard conditions on 
a dry basis, m'/mln. 

A=roof monitor open area, m'. 
Vm1:::average velocity of air In the root 

monitor, meters/minute, from sec
tion 6.2. 

Pm=atmospheric pressure, mm Hg. 
Tm=roof monitor temperature, •c, from 

section 6.3. 
ilf•=mole fraction of dry gas, which Is 

100-100 (Bmo) 
given by ~fa,=----100----

B~o=ls the proportion by volume of water 
vapor in the gas stream. from 
Equation 13A-3. Method 13A-De
terml nation or total fluoride emis
sions from stationary sources. 

I Sections I! 1 and 114 of the Clean Air Act, as 
amended by section 4(a) of Pub. L. 91-604, 84 
Stat. 1678 (42 U.S.C. 1857c-6, c-9)]. 

!FR Doc.76-2133 Filed 1-23-76;8:45 am] 
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Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

(FRL 483-7) 

PART GO-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to Washington 
Local Agencies 

Pursuant to section 111 < c) of the Clean 
Air Act, as amended. the Regional Ad
m1nlstra tor of Region X, Envlrorunental 
Protection Agency <EPA>. delegated to 
the State of Washington Department. of 
Ecology on February 28, 1975, the au
thority to Implement and enforce the 
·program for standards of performance 
for new stationary sources <NSPS>. The 
delegation was announced in the FED
ERAL REGISTER on AprU 1, 1975 <40 FR 
14632>. On April 25, 1975 <40 FR 18169) 
the Assistant Administrator for Air and 
Waste Management promulgated a 
change to 40 CFR 60.4. Address to re
flect the delegation to the State of 
Washington. 

On September 30 and October 8 and 9. 
1975, the Staie Department of Ecology 
requested EPA'a concurrence 1n the 
State's sub-delegation of the NSP::S pro
gram to four local air pollution control 
agencies. After reviewing the State's re
quest, the Regional Administrator de
termined that the subdelegations meet 
all 'the requirements outlined in EPA's 
delegation of February 28, 1975. There
fore. the. Regional Administrator on De
cember 5, 1975, concurred In the sub
dcJegatlons to the four local agencies 
listed below with the stipulation that all 
the conditions placed on the original 
d.e.Iegation to the State shall also apply to 
the' sub-delegations to the local agencies .. 
EPA ls today amending 40 CFR 60.4 to 
reflect the State's sub-delegations. 

The a.mended § 60.4 provides that an 
reports, requests, appllcatlon,s, submlttals 
and communications required pursuant 
to Part 60 which were previously to be 
sei1t to the Director of the State of Wash
ington Department of Ecology <DOE> 
wili now be sent to the Puget Sound Air 
Pollution Control Agency <PSAPCA>, the 
Northwest Air Pollution Authority <NW 
APA>, the Spokane County Air Pollution 
Authority <SCAPAl or the Southwest Air 
Pollution Control Authority <SAPCA> as 
appropriate. The amended section ls set. 
forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective Im
mediately in that It is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegations which are reflected by .the 
administrative amendment were effective 
on September 30 to the NWAPA, October 
7 to the PSAPCA and October 8 to the 
SCAPA and the SAPCA, and it serves no 
useful purpose to delay the technical 
change of the addition of the local agency 
addresses to the Code of Federal Regu
lations. · 
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This rulemaking ls effective immedi
ately, and 1s issued under the authority 
of Section 111 of the Clean Air Act, as 
amended. 42 U.S.C. 1857c-6. 

Dated: January 24, 1976. 
STANLEY W. LEGRO, 

Assistant Administrator 
for Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. In § 60.4, paragraph <b> ls amended 
by revising subparagraph <WW> to read 
as follov:s: 

§ 60. ·t Addr"'s. 

• 
(b) ••• 

· (WW) (I) Washington; State of Washing
ton. Department of Ecology, Olympia, Wash• 
lngton 98504. 

(ii) Northwest Air Pollution Authority, 207 
Pioneer Building, Second and Pine Streets, 
Mount Vernon, Washington 98273. 

(Ill) Puget Sound Alr Pollution Control 
Agency, 410 West Harrison Street, Seattle, 
Washington 98119. 

(Iv) Spokane County Air Pollution Control 
Authority, North BU Jefferson, Spokane, 
Washington 99201. 

(v) Southwest Air Pollution Control Au· 
thorlty, Suite 7601 B, NE Bnzel Dell Avenue. 
Vancouver, Washington 98665. 

• • • • 
(FR Doc.76-2673 Flied 1-28-76;8:45 am) 
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Title 40-Protection of Environment 

l FRI. 492-3] 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Oregon 

Pursuant t.o the delegation of author
tty for the standards of performance for 
new stationary sources <NSPSl to the 
State of Oregon on November 10, 1975, 
EPA is today amending 40 CFR 60.4, 
Address, to reflect this delegation. A No
tice announcing this delegation is pub
lished today at 41 FR 7750 in the 
FEDERAL REGISTER. The amended § 60.4 
whkh adds the address of the Sta:te of 
Oregon Department of Environmental 
Quality t.o which all reports, requests, 
appl!catlons, submittals, and communi
cations pursuant t.o this part must be 
addressed, is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective imme
diately In that it ls an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are inJPOSed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
November 10, 1975 and it serves no pur
pose t.o delay the technical change of 
this addition of the State address to tl1e 
Code of Federal Regulations. 

This rulemaklng ls effeotive immedi
ately, and ls Issued under the authority 
of Section 111 of the Clean Air Act; as 
amended. 42 U.S.C. l857c-6. 

Dated: February 11, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator for 

Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

L In § 60.4 paragraph Cb> is amended 
by revising subparagraph <MM> to read 
as follows: 
§ 60.4 Addnss. 

(b) ••• 

<A>-CLL) • • • 

• • 

<MM> -State of Oregon, Depart.ment 
01' Envtronmento.1 Quallty, · 1234 SW 
Morrls<>n Street, Portland, Oregon 97205. 

• • • • • 
IFR Doc.76-4964 Filed 2-19-'16;8:46 am] 
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Title 40-Protection of Environment 

fFRL 494-3) 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

· PART 6~STANDARDS OF PERFORM· 
ANCE FOR NEW STAT.IONARY SOURCES 
Primary Copper, Zinc, and Lead Smelters; 

Correction 
In FR Doc. 76-733 appearing at page 

2331 in the FEDERAL REGISTER of January 
15, 1976, the ninth line of paragraph <a> 
in A 60.165 is corrected to read as follows: · 
"total smelter charge and the weight." 

D~ted: February 20, 1976. 

ROGER STRELON. 
Assistant Administrator 

for Air and Waste Management. 
(FR Doc.76-5398 Filed 2-·25-76:8:4.'5 am( 

(FRL 495-4( 

PART ~STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Delegation of Authority to Commonwealth 
of Virginia 

Pursuant to the delegation of authority 
for the standards of performance fo1· 
new stationary sources <NSPS) to the 
Commonwealth of Virginia on December 
30, 1975, EPA is today ameJ1ding 40 CFR 
60.4, Address, to reflect this delegation. 
A Notice announcing this delegation is 
published today at 41 FR 8416 in the 
FEDERAL REGISTER. The amended § 60.4, 
which adds the address of the Virginia 
State Air Pollution Control Board to 
which all reports, requests, applicatiom;, 
submittals, and communications to the 
Administrator pursuant to this piu·t must 
also be addl'essed, is set forth below. 

The Admlnlstrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking . effective Im
mediately In that it L5 ap administrative 
change and not one of .subs'l;anUve con
tcnll. No additional substant.ive bmdens 
are imposed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effecth·e on 
December 30, 1975, and it serves no pur
pose to delay the technical change of this 
addition of the State address to the Code 
of Federal Regulations. 

This rulemaking 1s effective immedi
ately, and is issued W1Cler the authority of 
section 111 of the Clea11 Air Art. a.c; 
amended. 42 U.S.C. 1857c~. 

42 U.S.C. 1857c-6. 

Dated: February 21, 19i6. 
STANLEY W. LEt;r,o. 

Assistant Admi11fstrator 
for E11forccme11t. 

Part 60 of .. chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4, paragraph <b> Is amended 
by revising subparagraph <VV> to read 
as follows: 

RULES AND REGULATIONS 

§ 60.4 Addrei;11. . . . 
lb) ••• 

IA)-(UU) ••• 

<VV> Commonwealth of. Virginia, Vir
ginia State Air Pollution Control Board, 
Room 1106, Ninth Street omce Building, 
Richmond, Virginia 23219. 

IFR Doc.76-5604 Filed 2-25-76;8:45 am( 
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FEDERAL REGISTER, VOl. 41, NO. 39-

-lHUASOAY. FEBRUARY 26, 1976 

SUBCHAPTER C-AIR PROGRAMS 

(FRL 607-4) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to State of 
Connecticut 

. Pursuant to the delegation of authority 
for the standards of performance for new 
stationary sources <NSPS> to the State 
of Connecticut on December 9, 1975, EPA 
ls today amending 40 CFR 60.4, Address, 
to reflect this delegation. A Notice an
nouncing this delegation Is published to
day at <41FR118741 In the FEn&RAL REG
ISTER., The amended § 60.4, which adds 
the address of the Connecticut Depart
ment of Environmental Protection to 
which all reports. request.<J. applications, 
submlttals. and communications to the 
Administrator pursuant to thl.s part must 
also be addressed, Is set forth be1ow. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaklng effective Imme
diately In that It ls an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which Is reflected by this ad
mln~trntive nmendment \\as effectl\·e on 
December 9. 19i5. and It. sen·es no pur
pose to delay U1e technical change of this 
addition to the State address to U1e Code 
of Federal Regulations. 

This rulemaking 1s effective l.mmedl
ately, and Is issued under the authority 

of section 111 of the Clean A1r Act, as 
amended. 
(42 u.s.c. 1867c-6) 

Dated: March 15, 1976. · 

STANLEY w. LEGRO, 
'Assistant Admtnf3trator 

for Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations 18 amended 
as follows: 

1. In § 60.4 paragraph <b> ls amended 
by revising subparagraph <H> to read as 
follows: 

§ 60.4 Address. 
• • • 

(b) ••• 

IV-139 

<H> State of Connecticut, Departmen~ 
of Environmental Protection, State Of
fice Building, Hartford, Connectlcu~ 
06115. 

• • • • • 
(FR Doc.76-7967 Filed 3-19-76;8:46 am) 
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Title 4~Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
(FR.L 529-3] 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY. SOURCE 

Delegation of Author:ty to State of 
South Dakota 

Pursuant to the delegation of author
ity for the standards of performance· for 
new stationary sotirces CNSPSJ to the 
State of South Dakota on March 25, 1976, 
EPA ls today aml'nding 40 CFH. 60.4, Ad
dress, to reflect this delegation. A Notice 
announcing this delegation Is published 
today at 41 FR 176-00. The amended 
§ 60.4, which adds the address of Depart
ment of Environmental Protection to 
which all reports, request.<;, applications, 
subtnittaL<;, and communications to the 
Administrator pursuant to this part must 
also be addressed, is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective imme
diately in that it ls an administrative 
change and not one of substantive con
tent. No· additional substantive-burdens 
are imposed on the parties affected. The 
delegation which-is reflected by this ad
ministrative amendment was effective on 
March 25. 1976, and it serves no pw·pose 
to delay the technical change of thi<; ad
dition of the State address to the Code.of 
Federal Regulations. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of Section 111 of the Clean Air Act, as 
amended. 
42 u.s.c. 1857c-6. 

Date: April 20, 1976. 

STANLEY W. LEGRO, 
. Assistant Ad1nfnfstrator 

. for Enforcement. 
Part 60 of Chapter I, Title 40 of the 

Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 para~aph <b) Is amended 
by revising subparagraph QQ to read as 
follows: 

§ 60.4 Addrcs". 

<b) ••• 
<A>-<Z) • • • 
<AA)-IPP) • • • 
<QQ> State of South·Dakota, Depart

ment of Environmental Protection, Joe 
Foss Building, Pierre, South Dakota 
57501. 
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33 Title 40-Protectlon Of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

IFRL 509-3) 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Ferroal!oy Production Fac:l'ties 
On October 21, 1974 <39 FR 37470>, 

under section 111 of the €lean Air Act, 
as amended, the Environmental Protec
tion Agency <EPA> proposed st:rndards ot 
performance for new and modified fer
roalloy production faclUtles. Interested 
persons participated In the rulemaklng 
by submitting comments to EPA. The 
comments have been carefully consid
ered, anc.t where determined by the Ad
ministrator to be appropriate, changes 
h'3.ve been made to the regulations as 
promulgated. 

The st:rndards limit emissions ot par
ticulate matter and carbon monoxide 
from ferroalloy electric submer!;red arc 
furnaces. The purpose of the standards Is 
to require effective capture and control 
of emissions from the furnace and tap
ping station by application of best sys
tems of emission reduction. For ferro
alloy furnaces the best system ot emis
sion reduction for particulate matter Is 
a well-designed hood in combination 
with a fabric filter collector or venturi 
scrubber. For some alloys t.he best system 
Is an electrostatic preclpltator preceded 
by wet gas conditioning or a venturi 
scrubber. The standard for carbon mon
oxide requires only that the gas stream be 
flared or combusted In some other 
manner. 

The environmental Impact ot these 
standards Is beneficial since the increase 
In emissions due to growth ot the In
dustry will be minimized. Also, the stand
ards will remove the Incentive for plants 
to locate In areas with less stringent 
regulations. 

Upon evaluation ot the costs asso
ciated with the standards and th~lr eco
nomic Impact, EPA concluded that the 
costs are reasonable and sh'Juld not bar 
entry Into the market or exoanslon of 
facilities. Jn addition, the standards will 
require at most a minimal increase In 
power consumpt.ton over that required to 
comply with the restrictions of most 
State regulations. 

SUHMARY OP REGULATION 
The promulgated standards limit par.:. 

tlcula.te matter and carbon monoxide 
emissions from the electric submerged 
arc furnace and. limit particulate matter 
emissions from dust-handling equip
ment. Emissions of particulate matter 
from the control device are limited to 
less than 0.45 kg/MW-hr <0.99 lb/MW
hr> tor furnaces producing hlgh-s111con 
alloys <In general> and to less than 0.23 
kg/MW-hr <0.51 lb/MW-hr> tor fur
naces producing chrome and manganese 
a.lloys. For both product groups, emis
sions from the control device must be 
less than 15 percent opacity. The regu
lation requires that the collection hoods 
capture all emissions generated within 
the furnace and capture all tapping emls
stom for at least 60 percent of the tap-

RULES AND REGULATIONS 

ping Ume. The concentration ot carbon 
monoxide in any gas stream discharged 
to the atmosphere must be less than 20 
volume percent. Emissions from dust
haudUng equirment may not equal or ex
ceed 10 percent opacity. Any owner or 
operator of a faclllty subject to this regu
lation must continuously monitor volu
metric flow rates through the collection 
system and must c:mtinuously monitor. 
the opacity of emissions from the control 
device. 

SUM:MARY OF COMMENTS 

guarantee that ·their equipment will 
achieve 0.23 kg/MW-hr <0.51 lb/MW
hr>. 35 

Because of these comments, EPA 
thoroughly .reevaluated the bases for the 
two mass standards of performance and 
concluded that the standards are achiev
able by best systems of emission reduc
tion. For open ferroalloy electric sub
merged arc furnaces, the best system of 
emission reductim is a well-designed 
canopy hood that minimizes the volume 
of Induced r ir nnd a well-designed and 
properly operated fabric filter collector 

Eighteen comment .letters were· re- or high-energy venturi scrubber. In a 
celved on the proposed st:mdards of per- few cases, an electrostatic preclpitator 
formance. Coples of the comment letters preceded by a venturi scrubber or wet 
and a report which contains a sum~ary gas conditioning Is a b~st system. In 
of the Issues and EPA's responses· are EPA's opinion, revl~ing the standard up
available for public inspection and copy- ward to 0.45 kg/MW-hr C0.99 lb/MW-hr> 
Ing at the U.S. Environmental Protec- ·would allow lnst11 ll · tlcn of systems other 
tion Agency, Public Information Refer- than the best. Therefore, the promul
ence Unit <EPA Library>, Room 2922, gated standard" of performance for fur-
401 M Street, S.W., Washington, D.C. naces producin~ chrome and manganese 
Copies of the report also may be ob- alloys Is 0.23 kg/MW-hr <0.51 lb/MW
tained upon written request froL.1 the·· hrl. The standard for furnaces produc
EPA Public Information Center <PM- ing ·the specified high-silicon alloys is 
215), 401 M Street, S.W., Washington, 0.45 kg/MW-hr (n.99 lb/MW-hr>. The 
D.C. 20460 <specify-Supplemental In- rationale for establishing the standards 
formation on Standards of Performance at these levels i~ summarized below. 
for Ferroalloy Production Facilities). In The reevaluation of the data bases for 
addition to the summary ot the issues the standards showed that the emission 
and EPA's responses, the rep::irt contains test procedurf's u.c-Pd did not slgnlftcantly 
a reevaluation of the opacity standard bias the results. Therefore, contrary to 
in llght of revisions to Reference Method the commenter's concerns, the proce-
9 which were published In the FEDERAL dures did not result In emission limita-

. REGISTER November 12, 1974 <39 FR tlons lower than those achievable by best 
39872>. systems ot eml~~bn r~ducti'Jn. The de-

The bases tor the proposed standards viatlons and assum9tlons made In the 
are presented In "Background Informa- · test procedures w0 re l:ased on considera
tion for Standards of Performance: Elec- ti on of the par ti cl~ size of the emissions, 
trlc Submerged Arc Furnaces for Pro- an evaluation of the rerformance of the 
ductlon of Ferroalloys" <EPA 450/2-74- control system.~. and factors affecting the 
018a, b). Copies of this document are induction of air Into open fabric ftlter 
available on request from the Emission collectors. 
Standards and Engineering Division, EPA tests, and allows testing of, a rep
Envlronmental Protection Agency, Re- resentatlve number of stacks or compart
search Triangle Park, North Carollna ments in a control device because sub-
27711, Attention: Mr. Don R. Goodwin. sections ot a well-designed and properly 

opera ting control device wlll perform 
SIGNIFICANT COMMENTS AND CHANGES TO equivalently. Evaluation of the control 

THE PROPOSED REGULATION system and the condition of the control 
Most of the comment letters contained device by EPA engineers at the time of 

multiple comments. The more signlftcant the emission test showed that sections 
comments and the differences between not tested were of equivalent design and 
the proposed and the ftnal regulations in operating condition equivalent to or 
are discussed below. In addition to the better than the tested sections. Thus, the 
discussed changes, several paragraphs per!orm"nce of the non-tested portions 
were reworded and some sections were of the control device are considered to be 
reorganized. equivalent to or better th<>n the per-

< 11 Mass standard. Several commen- tormance of the sections emission tested. 
ters questioned the representativeness of the In addition, the partir:'le size of emissions 
data used to demonstrate the achievabll- from well-controlled ferroalloy furnaees 
lty ot the'0.23 kg/MW-hr <0.51 lb/MW- was investigated bv EPA and was found 
hr> standard proposed for facilities pro- to consist of partl ~Jes of less than two 
ducing chreme and manganese alloys. micrometers aerodynamic diameter for 
Specifically, the commenters were con- all alloys. The mas'> and, hence. Inertia 
cerned that sampling only a limited num- of these particles are negligible; there
ber of compartments or control devices tore, they follow the motion of the gas 
serving a furnace., nonlsokinetlc sam- . stream. For emissions of this size dlstrl
pllng of some fac111tles and the proce- butlon, concentrations determined by 
dures used to determi~e the tota.l gas · nonlsokinetlc sampling would not be slg
volume ftow from open fabric tJlter col- n11lcanUy different th~m those measured 
lectors would ltias the data low. For these by lsokinetlc s~mpling. 
reasons, the commenters argued that the· ·EPA determined the total gas volume 
standard should be 0.45 kg/MW-hr <0.99' ftow rate from the open fabric filter col
lb/MW-hr) for all alloys. As.additional i lectors by mea£urlng the Inlet volwne 
support for their position, they claimed· ftow rate and the volume·of air induced 
that control equipment vendors will not lnt.o the collector. The inlet gas volumes 
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to the. collectors were. measured :durlrig Period. For vendors, establishment of th!; 
each run of each test; but the volume performance guarantea level ls also com
of air induced lnto the collector was de- pllcated by the fact that the performance 
termlned once during the emission tei;t. fllf the collector is contingent upon its 
The total gas volume flow from the col- beln::r properly operated and maintained. 
lector was calculated as the sum of the Standards of performance are neces-
1nlet gas volume and the Induced air vol- sarily based on data from a limited 
Uine. Although the procedures used were number of best-controlled facllities and 
not ideal, the reported gas volumes are on enginzering. Judgments regarding 
considered to Ile re::sonably represent1- •Performance of the control systems. For 
tive of the. total gas volumes from the . this reason, there ts a possibility of ar
facllity. ThJs conclusion is based on the riving at different conclusions regarding 
fact that the quantity o! air induced the performance capabilities of these 
around the bags in an open collector is systems. Consequently, the question of 
primarily dependent on the open are:i vendors' reluctance to guarantee their 
and the temper:iture of the Inlet gas equipment to achieve 0.23 kg/MW-hr 
stream and the ambient air. Therefore, <0.51 !b/11.nX/-hr> was considered aiong 
equivalent air volumes are drawn in.to the with the remits of aciu.itional re:ent 
collector under similar meteorological emission tests on fabric filter collectors. 
and inlet gas conditions. During the pe- Recagnizing that the data base for the 
riods of emission testing at the facilities, standards was limited tmd that a num
meteoroiog!c91 conditions were uniform ber of well-controlled facillt!es had 
and the volume of induced air was ex- started operation since completion of the 
pected to be constant. Ccnsequently, ori~innl study, EPA obtained additional 
measurement of the Induced air volume data to better evalut.te the performance 
once during the emlsdon test was ex- of e!l1is~ion control syste?ns of Interest. 
pected to be sumctent for calculating the Under the authority of section 114 of 
total gas volume ftow from the collector. the Clean Air Act, EPA requested copies 

Since conducting the test in question, of all emission data for well-controlled 
EPA has gained rdditlona1 experience furnace5 operated by 10 ferroalloy i,ro
and has concluded that in general It is ducers. Data were received for five well
preferable to measure the total gas vol- controlled· faclliiies. In general, the1e 
ume flow during each run of a perform- facilitle~ had clo~e fitting water cooled 
anco test. This conclusion, however, canopy hoods, al')d tapping fumes were 
does not invalidate the use of the test collected and sent to the control device 
data obtained by the less optimum pro- alcm~ with the furnace emtc~l·:ms. 
cedure of a single .determination of In- The eml~slon data submitted by the 
duced air volwnc. EPA evaluated pos- industry show that properly operatJng 
sib,le variations in the amount of air in- compartments bf open fabric filter col
duced into the colle~tor by performing lectors have eflluent concentrations of 
enthalpy balances using reported tern- less t.han 0.009 g/dscm C0.004 gr /dscf>. 
perature data. The induced air volumes For these recently constructed facilities, 
were calculated assuming adiabatic mix-. the reported mass emission rates were 
ing <no heat transfer by inlet gases to le~s than 0.12 kg/MW-hr C0.24 lb/Mw
collector> and, hence, are conservatively hr> for 15. MW capacity silicon metal 
high· estim1tes. The cakullted induced furnaces. Evaluation of possible errors 
air volumes did differ from the single in the data and uncertainties in the test 
measured val11es; however, the effect on procedures· showed that· emissions may 
the mass emission rate for the collectors have been as high as 0.20 kg/MW-hr 
was not significant. EPA, therefore, con- <0.45 lb/MW-hr> in some cases. These 
eluded· that the use of single measure- emi~slon rates were achieved by deslm 
ments of the induced air volume did not of the collection hood to minimize the 
affect the level of the standards. quantity of induced air. The data sub-

Another issue of concern to com- m!tted by the industry showed that gas 
menters ts the reluctance of control volumes from well-hooded large slllcon 
equipment vendors to guarantee reduc- rnetal furnaces can be reduced to 50 per
tion of emissions to less than 0.23 kg/ cent of the volumes from typically hood
MW-hr <0.51 lb/MW-hr>· It ls EPA's ed large silicon furnaces. Based on the 
opinlon.".that this reluctance does not data obtained from the industry, a large 
demonstr~te the unachievabillty of the well-hooded and well-controlled silicon 
standard. The vendors' reluctance to rnetal furnace ts expect2d to have an 
guarantee this level ls not surprisin!: con- emission rate of less than 0.45 kg/MW
sidering the variables which are beyond hr C0.99 lb/MW-hr>. 
their control. Speclfic?lly, they rarely In EPA's study of the ferroalloy tn
have any control over the design of the dustry, it was determined that emissions 
fume collection systems for the furnace r 
and tapping station. Fabric filter collec- rom production or hlgh-sillgon alloys 

would be more dlmcult to coptrol than 
tors tend to control the concentration of chrome and manganese emissions due 
particiulate matter in the eflluent. The to the finer size distribution of the par
mass rate of emissions from the collec-
tor ls determined by the total volumetric tlcles and si~lftcantly larger gas vol-
ftow rate from the control device, which umes from the furnace. Comparison· of 
is not determined by vendors. Further. the gas volumes reported by the industry 
because of limited experience with emts- from silicon metal production with gas 
sion iesting to evaluate the perform:uice volumes ·rroin typically hooded furnaces. 
ot. apen fabric filter collectors, vendors producing chrome and manganese alloys 
cannot effectivel:- evaluate the perform- .. shows that the original conclusion is 
ance ot·these systems over the guarantee still valid. Due to the lower gas volumes 

18499 

associated· wltJi their production. a low
er mass emission rate ts still expected for 
chrome and manganese alloys. In addl· 
tion, EPA emission tests in the original 
study on a --number of tightly hooded 
open furnaces demonstrated emissions 
can be controlled to less than 0.23 kg/ 
MW-hr <0.51 lb/MW-hr>. Emissions 
were reduced to these levels by control 
of induced air volumes and by use of a 
well-designed and properly operated 
fabric filter collector or venturi scrub
ber .. 

Just before promulgation. of the' 
standard~. me:nl::ers of the Ferroalloy; 
A5soclatlon informed EPA that future 
suppiie3 or chrome and manganese ores. 
'l"•ill be fi,,er and more friab1e than those' 
·in me during ctevelopment of the stand-· 
ard. The industry repre£entatives. 
claimed that U'5e of finer ores will affect 
furnace operation~ and prevent new fur
naces from complying with the 0.23 kg/ 
MW-hr <Q.51 lb/MW-hr> standard. Al
though the represent~tlves submitted 
statements concerning the effect of finer. 
ores on furnace operating conditions, no 
data were provided to show the effect of 
ore ~!7C .on eml~~lons. :EPA evaluated the' 
rnnterlal submWed and concluded that . 
furn~ce operatin~ rrob'ems associnte1 · 
with me of fine ores can be contro1led by ' 
oreratl~n and mnlntenance procedure;. '. 
With rroner oreration of the furnace. u~e; 
of finer orc1 rhould not af!"ect the achle-;-
abllity of the. st!lndard, and relaxation 
of th'l 0.23 kg/MW-hr C0.51 lb/MW-hrf. 
standard js not justified. Thl5 evaluation • 
13 dl~cussed In di:tail In Chapter II of the ; 
supplement!ll Information document. If 
and when factual Information is pre
sented t:> EPA which cle:i.rly demon
strates that use of finer chrome and . 
manganese ores ~oes prevent a properly ·· 
operated new furnace, which is equipped ' 
with the be5t demonstrated system of 
emission reduction <considering cost~>, 
from meeting the 0.23 kg/MW-hr <0.51 
lb/MW-hr> sta:>dard, EPA v.111 propo~e a 
revistnn to the standard. The best system 
.of e-ni~clon reduc~lon <con~tderlng c'Jsto;) · 
is considered to be a well-designed col.; 
lectlon hood in combination with a wcll
deslgned fabric filter collector or high-' 
energy venturi scrubber. · · 

. The emission data obtained by. EPA 
and the data provided by the Industry 
show that the standards of performance 
for both product group.s are achievable 
and the required control system clearly 
1.5 adequately demonstrated. The ques
thn of the achlevabllity or and the va
lidity of the data basis for both the 0.23 · 
kg/MW-hr C0.51 lb/MW-hr> and 0.45 
kg/MW-hr C0.99 lb/MW-hr> standards 
is discussed In more detail in Chapter II 
of the supplemental information docu
ment. 

<2> Control device opacity standard. 
On November 12, 1974 (39 FR 39872>, 
after pi:-oposal of the standards for fer
roalloy facilities, Method 9 was revised to 
require that compliance with opacity 
standards be determined by averaging 
sets of 24 consecutive observations taken 
at 15-second Intervals CSix-minute av- ·· 
erages). The 'proposed opacity standard 
which limited emissions from the control 
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devtee to less than :20 percent has been should be replaced Wtth an opacity 
· revised In the regulation promulgated standard or emissions from the shop. The 

herein to require that emissions be less comments \",ere revl:wed and EPA con
. than 15 percent opacity in order to retain eluded that exemption of blowing taps la 
· the intended level of control. justified. The regulation promulgated 

<3> Control system capture require- herein exempts blowing taps from the 
· ments. Ten commenters criticized fume tC.'.'l'.-.lng statio~i. standard and includes.a 

capture requirements for the furnace and definition .of blowing tap. EPA believes 
tapping station control systems on two th:it conditions which result in pluggmg 
basic points; The arguments were: <l> of th~ta,...hol~ and·m::tnl In th'? spout are 

:EPA lacks the statutory authority .to malfunctions because they are unavold
i.reeulate emissions within the building, able failures of the process to operate 
·nnd <2> the 11tandllrds are not technical- in the normal or usual manner. Discus
ly feasible at all times. stons with experts !n the ferroalloy tn-

EPA has the statut-Ory authority un- dustry, revealed that these conditions are 
.1 der section 111 of the Act to regulate any not predictable conditions for which a 

-new stationary source which "emits or preventative maintenance or operation 
·may emit any air pollutant." EPA does program could be established. As mal
- not agre.! with the opinion of the com- function~. th-I'- rrrloe~ arP. not subject 

menters that section 111 of the .Act ex- to the standards, and a performance test 
: pressly or implicitly limits the Agency to would not be conducted during such 
· regulation only of pollutants which are per! Jds. Therefore, the suggested revision 
emitted directly into the atmosphere. to the standard to exempt these periods 
Particulate matter emissions escaping ls not necessary because of the existing 
·canture by the furnace control l'rtem provl~ions of 40 CFR 60.S<c> and 60.11. 

;'ultimately will be discharged to the at- In EPA's judgment, both the furnace and 
'..mosphere outside of the shop; therefore, t!lpping station standards are achievable 
·;'~hey may be regulated under section 111 for all normal process operations at fa
. of the Act. Standards which regulate cilities with well-designed, well-main-
pollutants at the point of emission Inside tairi<'c1. a··d "ro--t>rly operated emission 
.the building allow asses!'me11t.o( the c'Jn- collection systems. 

; trol system without interference from . Th'! promui~ated regulation ·retains 
' ·nonregulated sources located in the same the proposed fume capture requirements, 

building. In addition, by requiring evalu- but the regulation has been revised t-0 
: ation of emissions before their dllution, be more enforceable than the proposed 
·the standards will resu1t In better con- capture requirements, which could have 
· .trol of the furnace emissions and will been enforced only on an infrequent 

regulate affected ferroalloy facllit;PS basis. The regulation has been reorga
: more uniformly than would standards nized to clarify that unlike the opacity 
; lim\t.ln'!; emissions from the shop. standards, the collection system capture 

EPA believes the standards on the fur- requirements <visible emission llmita-
. ~ nace and tapping station collection tions> are subject to demonstration of 
, qoods are achievable because the stand- compliance during the performance test. 
·: ards are based on observations of normal To provide a means for routine enforce
~ operations at well-controlled facilities. ment of the capture requirements, con-

The commenters who argUed that the tinuous monitoring of the volumetric 
standards are not technically feasible at flow rate<s> through the collection sys
all times cited examples of abnormal op- tern is required for each affected fur
erations which would preclude achiev- nace. An owner or operator may comply 

- Ing the standards. For examl}le, several with this requirement either by install-
commenters cited the fact that violent Ing a flow rate monitoring device in an 

'.reactions due to 1m·•a'ances in the alloy appropriate location in the exhaust duct 
· chemistry occasionally can generate more or by calculating the flow rate through 
: emissions than the hood was designed to the system from fan operating data. Dur-

capture. u the capture system ls well- ing the performance test, the baseline 
designed, well-maintained, and properly operating flow rate<s> will be established 

.. operated, only failures of the process to for the affected electric submerged arc 
operate in the normal or usual manner furnace. The regulation establishes emis

. would cause the capacity of the system to sion capture standards which are appll
. be exceeded. Such operating rerio1s are cable only during the performance test 
malfunctions, and, therefore, compliance of the affected facility. At all other times, 
with the standards of performance ; th.e ·operating volumetric flow rate<s> 

·.would not be determined during these shall be maintained at or greater than 
· periods. Performance tests under 40 CFR the established. baseline values for the 

60.S<c> are condnctE'd only during rep- furnace load. Use of lower volumetric 
· resentative conditions, and periods of flow rates than the established values 
· start-up, shutdown, and malfunctions constitutes unacceptable operation and 

are not considered representative condl- maintenance .of the affected faciUty. 
. tlons. These provhions of the promulgated 

Five commenters discussed other op- regulation will ensure continuous mon
~rating cond,tions which they believed ttorlng of the operations of the emission 
would preclude a source from complying capture system and will simplify enforce-

- with the tapping station standard. These ment of the emission capture require
condltions included blowing taps, period ments. 
of poling the tarhole, and periods of re- The requirements for monitoring volu
moval of metal and slag from the spaut. metric flow rates will add negligible ad
The commenters argued that blowing ditlonal costs to the total costs ot 
taps should be exempted from the stand- complying with the standards of per
&rd and the tapping station standard formance. Flow rate monitoring devices 

of suftlclent accuracy to meet the re~ 
quirements of§ 60.265<c> can be installed 
for $600-$4000 der.ending on the flow 
profile of the area being monitored and 
the complexity of the monitoring device. 
A suitable stiip ch::rt recorder can be 
installed for less than $600. The alter
native provlslom allowing calculation of . 
the volumetric flow rate<s> through the 
control system from continuous monitor
ing of fan operatlJns will result in no 
additional costs because the Industry 
presently monitors fan operations. 

(4) Monitoring of operations. The 
promulgated reguhtion requires report
ing to the Administrator any product 
changes that will result tn a change in 
the applicable stand~rd of performance 
for the affected electric submerged arc 
furnace. This requirement is necessary 
becau<>e- ele'ctric sul:merged arc furnaces 
m'.IY be converted to rroductlon of alloys 
other than the original design alloys by 
physical alterations to the furnace, 
changes· to the ekctrode spacing, 
changes in the transformer capacity, and 
changes in the materials charged to the. 
furnace. Thus, the emission rate from 
the electric submerged arc furnace and 
the standard of performance <which Is 
dependent on the alloy produced) may 
change during the lifetime of the facil
ity. Conversion of the furnace to pro
duction of alloys with significantly dif
ferent emission r:ites, such as changes 
between the product grouns for the· two 
standards, may result in the facility ex
ceeding the aprlicable standard. Conse
quently, the reporting requirement was 
added to ensure continued compliance 
with the applicable standard1; of per
formance. Th<?se re'."orts of product 
changes will afford the Administrator an 
opportunity to determine whether a per
formance test shJuld be conducted and 
will simplify enforcement of the regu-

. lation. As with the requirements appli
cable under the pro.,o~ed regulation, the 
performance tel't still must be conducted 
while the electric suhmerged arc furnace 
Is producing the design alloy whose' emis
sions are the most difficult to control of 
the product f11mlly. Subsequent product 
changes within the product family will 
not cause the facillty to exceed the stand
ard . 

<5> Test methods and procedures. B~
tlon 60.266<d> of the promulgated regu
lation requires the owner or operatOr to 
design and construct the control device 
to allow measurement of emissions and 
flow rates usin@' applicable test methods 
and procedures. Thl11 provision permits 
the use of open pressurl.7.ed fabric filter 
collectors <and other control devices> 
whose emissions cannot be measured by 
reference methods currently In Appendix 
A to this part, 1f. compliance with the 
promulgated standard can be demon
strated by an alternative procedure. EPA 
has not specified a single test procedure 
for emission iestfng of open pressurized· 
fa.bric filter collectors because of the 
large variations in the design of these 
collectors. Test procedures can be de
veloped on a case-by-case basis, however. 
Provisions in 40 CFR 60.S<b> allow the 
owner or operator upon approval by the 
Administrator to use an "alternative" or 
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"equivalent" test procedure tO rhow com
pliance with the.standards. ·EPA would 
llke to emphasize that development of 
.the "alternative" or "equivalent" test 
procedure 1s the 'resi::onsibility of any 
oWller or operator who elects to use a 
control device not amenable to testing by 
Mt?thod 5 of Appendix A to this part. The 
procedures of. an '.'alternative" test 

. method for demonstration of compliance 
are dependent on ~peciflc design features 
and condition of the collector and the 
capabilities of the sampling equipment. 
Consequently, procedures acceptable for 
demonstration of compliance will vary 
with specific situations. General. guid
ance on possitle approaches to sampling 
of emissions from pre'.surlzed fabric filter 
collectors is provided in Chapter 'IV of 
the supplemental Information document. 

Dt:e to the costs of teSting, the owner 
or operator should obtain EeA approval 
for a specific test procedure or other 
means for determining compliance be
fore construction of a new source. Under 
the provisions of § 60.6, the owner or 
operator of a new facility may request 
review of the acceptabllltv of proposed 
plans for construction and testing of con
trol systems which are not amenable to 
sampling by Reference Method 5. If an 
acceptable "alternative" test procedure is 
not developed by the owner or operator, 
then total enclosure of the pressurized 
fabric filter collector and testing by 
Method 5 is required. 

Effective date. In accor~ance with sec
tion 111 of the Act, these regulations 
prescribing standards of performance for 
ferroalloy production facilities are effec
tive May 4, 1976, and apply to electric 
submerged arc furnaces and their asso
ciated dust-handling equipment, the 
construction or modi1cation of which 
was commenced after October 21, 1974. 
(Secs. 111 and 114 of the Cle3n Air Act, 
amend&:l by Sec. 4(a) or Pub. L. 91-604, 84 
Stat. 1678 ( 42 U .S.C. 1857c-6, 1857c-9) .) 

Dated: April 23, 1976. 
RUSSELL E. TRAIN, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Rzgu~atlons is amended 
as follows: 

1. The table of sections is amended by 
adding subpart z as follows: 
Subpart Z-Standords of Performance for Fetro

aHoy Prod:."t.o:i Facil.ties 
Sec. 
6().360· AppllcabWty and designation ot 

affecte:t raclllty. 
60.281 Definitions. 
60.263 Standard tor particulate matter. 
60.263 Btanctard tor carbon monoxide. 
60.264 Emission monitoring. 
60.265 Monitoring or operations. 
60.266 Test mcthocts and procedures. 

2. Part 60 ls amended by adding sub
part Z as follows: . 
Subpart ·Z-Standards of Performance for 

Ferro;illo:,r ProJuction 

§ 60.260 Applicability ond ilc~ignntion 
of 11tT cctctl facility. 

The provisions of this subpart are ap
pltcable to the following affected facili
ties: Electric submerged arc furnaces 
which produce Silicon metal, ferrosllicon, 

RULES AND REGULATIONS 

calcium sillcon, slllcomanganese zirco
nium, ferrochrome slllcon, silvery iron, 
hich-carbon ferrochrome, charge chl'ome 
standard ferromanganese, sl!lmanga
nese, ferrcmanganese silicon, or calcium 
clrbide; and dust-handling cqulpmmt. 
§ 60.26 l Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
ot this part. 

<a> "Electric submerged arc furnace" 
·means any furnace wherein electrical 
energy is converted to heat energy by 
transmission of current betwe:m elec
trodes partiallv subm:rged in the furnace 
charge. -

<b> "Furnace charge" me?ns any ma
terial introduced into the electric.sub
merged arc ful'nace and may consist of, 
tut is not llmit~d to, orzs, slag, c:irbo-

. nac:ous material, and limestone. 
<c> "Product change" means any 

·change in the composition of the furnace 
ch'.\rge that would cau8e the electric sub
merged arc furnace to tccor.~e subject 
to a different nass standard applicable 
under this subpart. 

<di "Slag" means the more or less 
com9letely fused and vitrified matter 

· sep:trated during the reduction of a 
metal from i~s ore. · 

(el "Tapping" meam the· removal of 
slag or product from the electric sub

. merged arc furnace under normal op
erating conditions such as removal of 
metal under normal pressure and move
ment by gravity down the spout into the 

·1adle. 
(fl "Tapp!ng period" .me:ins the time 

duration from initiation of the process 
of opening the tap hole. unt:l plugging of 
the tap hole ls complete. 

(g) ''I'urnace c;cle" means the time 
period from completion of a furnace 
product tap to the completion of the next 
consecu•.ive product tap. . 

<h> "Tapping station" means that 
general area where molten product or 
slag is removed from the electric sub
merged arc furnace. 

m "Blowing tap" means any ~P In 
which an evaluation of gas forces or pro
jects jets of flame or m=tal sparks be
yond the ladle, runner, or collection hood. 

<J > "Furnace power input" means the 
resistive electrical power consumption of 
an electric submerged arc furnace as 
measured In kilowatts. 
. Ck> "Dust-handling equipment" means 
any equipment used to handle particu-
1:. te matter collect2d by thJ air poliution 
control device <and located at or near 
such device> servlnc any electric sub
merged arc furnace subject to this sub
part. 

<I> "Control device" means the air 
pollution control equipment used to re
move particulate matter generated by an 
electric submerged arc furnace from an 
effluent gas stream. 

<m> "Capture ·system" means the 
equipment <Including hoods, ducts. fans, 
dampers, etc.> used to capture or trans
port particulate matter generated by an 
affected electric submerged arc furnace 
to the control device. 
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<n> ~·standard ferromanganese" means 
th:it alloy as defined by· A.S.T.M. desig-
nation A99-66. . 

<o> "Sillcomanganese" means .. that 
alloy as defined by A.S.T.M. designation 
A483-66. 

<p> "Calcium carbide" means materill 
containing 70 to 85 percent calcium car-
bide by weight. · 

<q> "High-carbon ferrochrome" means 
that alloy as defined by A.S.T.M. desig
nation AlOl-66 grades HCl through HC6. 

Cr> "Charge chrome" means that alloy 
c:mtaining 52 :;a 70 percent by weight 
chr.omlum, 5 to 8 percent by weight car
b:m, and 3 to 6 percent by weight silicon. 

(s) "Silvery jrJn" means any ferro
silicon, as defined by A.S.T.M. designa
tion 100-69, which cont:iins less than 
30 percent silicon. 

Ct> "Ferrochrome slUcon" means that 
al\Jy as defined by A.S.T.M. designation 
A482-66. . 

<u> "Siltc()m::mganese 1lrconlum" 
means that alloy containing 60 to 65 per
cent by weight silicon, 1.5 to 2.5 percent 
by weight calcium, 5 to 7 percent by 
weight zirconium, 0.75 to 1.25 percent by 
wci~ht aluminum, 5 to '1 p~rce;;t J,y 
weight manganese, and 2 to 3 percent by 
weight barium. 

<v> "Calcium silicon". means· that 
alloy as defined by A.S.T.M. designation 
A4!l5-G4. 

Cw> "Ferrosilicon" means that alloy as· 
defined by A.S.T.M. designation Al00-6!> 
grades A, B, C, D, and E which contains 
5) or more r.ercent by weight silicon. 

<xi "Silicon metal" means any silicon 
alloy containing more than 96 percent 
silicon bv weight. 

(y) "Ferromanganese silicon" means· 
that alloy containing 63 to 66 percent by 
weight manganese. 28 to 32 percent by 
.weight silicon, and a maximum of 0.08 
perc:mt by weight carbon. 
!l 60.262 Stundard for J>llrtiC:ulorc mot-

tcr. 

<a> On and after the date on which the 
performance test required to be con
ducted by § 60.8 is completed, no owner 
.or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any electric 
submerged arc furnace any gases which: 

(1) Exit frorr. a control device and con
tain particulate matter in excess of 0.45 
kg/MW-hr C0.99 lb/MW-hr> while sili
con metal, ferrosillcon, calcium silicon, 
or sllicomanganese zirconium is being 

·produced. 
C2> Exit from a control device and con

tain particulate matter in excess of 0.23 
kg/MW-hr <0.51 lb/MW-hr> while high
carb:m ferrochrome, charge chrome, 
stan<jlard ferromanganese, sillcomanga
n~e. calcium carbide, ferrochrome sili
con, ferromanganese silicon, or silvery 
Iron Is being produced. 

(3) Exit from a control device and ex
hibit' 15 percent opacity or greater. 

C4> Exit from an electric submerged 
arc furnace and escape -the capture sys
tem and are visible without the aid of 
Instruments. The requirements under 
thi.; subparagraph apply only during pe• 
riods when flow rates are being. estab
lished under § 60.265 <d>. 
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<5> F.scape- the capture system at the 
tapping station and are visible without 
the aid of Instruments for more than 40 · 
percent of each tapping period. There are 
no limitations on visible emissions under 
this sub'laragraph when a blowing tap 
occurs. The requirements under this sub
paragraph apply only during periods 
when fiow rates are being established 
under§ 60.265<d>. 

<b> On and after the date- on which 
the performance test required to be con
ducted by § 60.8 is completed, no owner 
or operator subJect to the provisions of 

'thi; subpart shall cause to be discharged 
.into the atmosphere from anv dust-han
'dling equipment any gases which exhibit 
10 percent opacity or greater. 
§ 60.263 Standard for earl.ion monoxid-c. 

(a) On and after the date on which 
the performance test required to be con
ducted by § 60.8 is completed, no ovmer 
or 'operator subtect to the provisions of 
this subpart shall cause to be discharged 
into the atmos,..:.here from any electric 
submerged arc furnace any gases which 
contain, on a dry basis, 20 or greater 
volume percent of carbon monoxide. 
Combustion of such gases under condi
tions acceptable to the Administrator 
constitutes comnltance with this section. 
Acceptable conditions Include, but are 
not limited to, fiaring of gases or use of 
gases as fuel tor other processes. 
§ 60.264 Ern'ssion monitorin~. 

fa> The owner or operator subject to 
the ploovislons of this subpart shall in
stalJ, calibrate, maintain and operate a 
continuous monitoring system for meas
urement of the opacity of emissions dis
charged into the atmosphere from the 
control device<s>. 

<b> For the purpose of .reports re
quired under § 60.7<c>, the owner or op
erator shall report as excess emi5slons 
all six-minute periods 'in which the av
erage ooacity is 15 percent or great:!r. 

<c> The owner or operator subject to 
the provisions of this suboart shall sub
mit a. written report of any product 
change t.o the Administrator. Reports of 
product changes r:nust be postmarked 
not. later than 30 days after implemen
tation of the product. change. 
§ 60.26S Monitori,ng of operations. 

.. (a}. The owner or operator of any elec
tric submerged arc furnace subject. to the 
provisions of this subpart shall main
tain daily records. of the following in-
formation: . · 

CD Product: befnlr produced. 
m DescrtptJon at constituents at fur

nace charge, Including the quantity, by 
weight. 

C3} Time and duration ot each tap
ping period and the identification of ma
terial tapped <slag or product.> 

C4> All furnace Dower input data ob
talnect Ul'lder paragraph Cb) of this sec
tion. 

(5} An ftaw rate data ol:-tatried under 
paragraph Ccl o! this section or all ran 
motor power consumption and pressure 
drop data obtained under paragraph <e> 
of this section. 
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Cb> The owner or operator subject to 
the provisions of this subpart shall In
stall, c:ilibrate, maintain, and operate a 
device to measure and continuomly re
cord the furnace power input. The :Ur
nace power input may be measured at the 
output or Input side of the transformer. 
The device must have an accuracy of ±5 
percent over its operating range. 

<c> The owner or operator subject to 
the provisions of this sub.,a.rt shall in
stall, calibrate, and maintain a monitor
ing device that continuously measures 
and records the volumetric flow rate 
through each separately ducted hood of 
the capture sy~tem, except as provided 
under para'.il'aph <e> of this section. The 
o•Nncr or operator of an electric sub
merged arc furnace th::>.• is equipped with 
a water cooled cover which is designed 
to contain and prevent esc:ipe of the 
generated gas and particulate matter 
shall monitor only the volumetric fiow 
rate through the ca~ture system for con
trol of emissions from the tapping sta
tlon. The owner or operator may install 
th~ monitoring devlce<sl in any appro
priate location in the exhaust duct such 
thaf; re!'foducible flow rate monitoring 
will resUlt. The fiow rate monitoring de
vice must have an accuracy of ±IC per
cent over its normal operating range and 
must be calibrated acCJrding to the 
mimufacturer's instructiom. The Ad
ministrator rria.y require the owner or 
opera.tor to demonstrate the accuracy of 
the monitoring device relative to Meth
ods 1 and 2 of Anpendix A tc thi> part. 

<d> When performance tests are con
ducted under the provisions of § 60.8 of 
this part to demonstrate compli8nce 
with the standards under §§ 60.262<a> 
<4> and <5>, the volumetric flow rate 
through each separately ducted hood of 
the capture system must be determined 
using the monitoring device required 
under paragraph <c> of this section. The 
volumetric flow rates must be determined 
for furnace power input levels at 50 and 
100 percent of the nominal rated capacity 
of the electric submerged arc furnace. 
At all times the electric submerged arc 
furnace Is operated, the owner or oper
ator shall maintain the volumetric fiow 
rate at or above the appropriate levels 
for that furnace power input level de
termined during the most recent per
formance test. If emissions due to tap- · 
ping are captured and ducted separately 
from emissions of the electric submerged 
arc furnace, during each tapping Period 
the owner or operator shall maintain 
the exhaust fiow rates through the cap
ture system over the tapr·ing station at 
or above the levels established during 
the most recent performance test. Oper
ation at lower now rates may be consid
ered by the Administrator to be unac
ceptable operation and maintenanc:e of 
the affected facility·. The owner or oper
ator may request that these fiow rates be 
reestablished by conducting new per
formance tests under § 60.8 of this part. 

<el The owner or operator may as an 
altemattve to paragraph <c> of this sec
tion determine th'e volumetric ftow rate 
through each fan of the capture syatem 
from the fan power consumption, 1>res
sure drop across the' fan and the fan per-

formance curve. Only data spectflc to the 
operation or the affected electric sub
merged arc furnace are acceptabl!! for 
demonstration or compliance wltli the 
requirements of this par11graph. The 
owner or operator shall maintain on ftle 
a. permanent record of the fan per
formance curve <prep11red for a specific 
temnerature) and shall: 

<I> Inst9.ll. C"librate, maintain,. and 
operate a i:Tevlce to continuouslv measure 
and record the power consumption of the 
fan motor <me~s1•red ln kilowatts>, and 

<2l Install, calibrate. maintain, and 
operate a device to continuously meas
ure rnd re·ord the pressure dron across 
the fan. The fan rower consum'puon and 
pressure dron measurements must be 
synchronl~ed to a110~1 real time com!)11r
ioons of the data. The mon!torin~ de
vice> must h!!.ve an accuracv of :!:5 per
cent over their normal operating range5. 

(f) The volnmetric fiow rate through 
each ffln of the canture svstem must be 
determined from the ·ran power con
sumotion, fan pre'3sure drop, and fan 
rerform11nce curve 1'necifled under para
J!'rarh <e> of th!.; section, during anv per
formance te~t required ·under § 60.8 of 
this P?rt to °clemol"!strate comnll!•nce with 
the standards under§§ 60.262<a> <4> and 
<5l. The owner· or orerator shall deter
mirie the volumetric flow rate at a rerre
sentatlve temneratu·re for furnace power 
.input levels of 50 and 100 percent of the 
nominal rated capacity of the electric 
submerged arc furnace. At all times the 
eiectric i:ubmerged arc furnace is op
erated. the owner or operator Fhall main
tnin the fan po'(\'er consumntion and fan 
pres~ure droo at levels such that the vol
umetric flow rat~ is at or above the levels 
establl 0 hed dming the most recent per
formf!nce ter.t for that furnace po<:0.'er in
put level. If e'lll,.sions due to tapping are· 
captured and ducted Ee!}arately from 
emissions of the electric ll1.lbmerged arc 
furnace. during each t'.lpplng period the 
owner or operator shall maintain the fan 
powei- con~umptlon and fan pressure 
drop at levels such that the volumetric 
flow rate is at or above the levels estab
lished during the most re~ent perform
ance test. Operation at lower now rates 
may be considered bv the Administrator 
to be unacceptable operation and main., 
tenance of the affected facility. The own
er or operator may request th<tt these 
flow rates be reestablished by conducting 
new performance tests under A 60.8 of 
this part. The Administrator may require 
the owner or operator to verify the tan 
performance curve by monitoring n~es
sary fan operating parameters and de
termining the gas volume moved relative 
to Methods 1 and 2 of Appendix A to this 
p:irt. 

<g> An monitoring devices required 
under paragraphs Cc> and <e> of this 
sectlon are to be checked for calibration 
annually In accordance· with the proce-
dures under § 60.13<b>. · 
§ 60.266 Test methods and procedures. 

<a> Reference methods tn Appendix A 
ot this part, except as provided In f 60.8 
<b>, shall be used to determine compli
ance with the standards prescribed in 
§ 60.262 and § 60.263 as follows: 
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Cl> Method 5 for the concentration of 
particulate matter and the associated 
moisture content except that the heating 
systems specifled in paragraphs 2.1.2 and 
2.1.4 of Method 5 are not to be used when 
the carbon monoxide content of tpe gas 
stream exceeds 1-0 percent. by volume, 
dry basts. 

<2> Method 1 for sample and velocity 
traverses. 

(3) Method 2 for velocity and volumet
ric flow rate. 

(4) Method 3 for gas analysis, includ
ing carbon monoxide. 

Cb> For Method 5, the sampling time 
for each run is to include an Integral 
number of furnace cycles. The sampling 
t!me for each run must be at le1st 60 
minutes and the minimum sample vol
ume must be 1.8 dscm <64 dscf> when 
sampling emissions from open electric 
submerged arc furnaces with wet scrub
ber control device3, sealed electric sub
merged ~re furnaces. or semi-en::losed 
electric submerged arc furnaces. When 
sampling emissions from other types of 
Installations, the sampling time for each 
run must be at lelst 200 minutes and the 
minimum sample volume must be 5.7 
dscm <200 dscf>. Shorter sampling times 
or smaller sampling volumes, when ne
cessitated by process variables or other 
factors, may be approved by the Admin
istrator. 

<c> Durln8' the performance test. the 
owner or operator shall record the maxi-
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mum open hood area <in hoods with 
segmented or otherwise moveable sides> 
under which the process 1s expected to 
be operated and remain In compliance 
with all standards. Any future "operation 
of the hooding system with open areas in 
excess nf the maximum is not permitted. 

Cd> The owner or operator shall con
struct the control device so that volu
metric· flow rates and particulate matter 
emlsslons can be accurately determined 
by applicable test methods and proce
dures. 

Ct> During any performance· test re
quired under § 60.8 of this part, the 
owner or operator shall not allow gaseous 
dlluent.s to be added to the eiiiuent gas 

. stream after the fabric In an open pres
surized fabric .filter collector unless the 
total gas volume flow from the-collector

. is accurately determined and considered 
in the determination of emissions. 

<f> When compliance with § 60.263 is 
to be attained by combl1Stl'1g the gas 
stream In a flare, the location of the 
sampling site for particulate matter is
to be upstream of the flare. 

Cg) For each run, particulate matter 
emissions, expressed in kg/hi' Ub/hr>, 
must be determined for each exhaust 
stream at which emissions "re quantified 
using the following equation: 

'Eo=C·Q• 
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where: 
E·=EmlBSlons of partlculate miltter lD 

kg/hr (lb/hr). 
C.=Con:entratlon of partlcutate matter ln 

kg/dscm (lb/dscf) as determined by 
Method 6. · 

Q• =Volumetric t1.6w rate of the eliiuent ge.s 
stream In ds::m/hr (ds::!/hr) as do
te.rmlned by Method 2. 

Ch> For Method 5, particulate matter 
emissions from the affected facility, ex
pressed in kg/MW-hr <Ib/MW-hr> must 
be de~rmlned for each run usliig the 
following equation: · 

where: 

N 
;EEo 
E-n=i 

JI 

E=~lsalons of particulate troni the o.t
tected facility,' ln kg/MW-hr . (lb/ 
MW-hr). 

N=Total number of exhaust streams at 
which emlsslons are quantlJled. 

E.--Emlsston of particulate matter from 
\ each exhaust stream ln kg/hr (lb/ 

hr), as determined In paragraph ( g) 
of this section. 

p=Average furnace power tnput during 
the sampling perlod, ln megawatts 
as determlned according to § 60.263 
(b). 

(Bees. 111 and 114 of the Clean Air Act, as 
amended by sec. 4(a) of Pub. L. 91-604, 84 

. Stat. 1678 (42 u.e.c. t857o-6, 1851c-9)) 

!Pa Doc.76-12814 Piled &-3-76;8:~- on.I 
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Title 40--Protectlon of Environment 

CHAPTER 1-ENVIRONMEN-:"AL 
PROTECTION AGENCY 

SUBCHAPTER c-AIR PROGRAMS 

(FRL 539-6) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to Commonwealth 
of Massachu!:etts 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources <NSPS> to the 
Commonwealth of Massachusetts on 
January 23, 1976, EPA is today amending 
40 CFR 60.4, "Address," to reflect this 
delegation. A notice announcing this 
delegation is published In the Notices 
section of today's FEDERAL REGISTER. The 
amended § 60.4, which adds the address 
of the Massachusetts Department of En
vironmental Quality Engineering, Divi
sion of Air Quality Control, to which all 
reports, requests, applications, submlt
tals, and communications to the Ad
ministrator pursuant to this part must 
also be addressed, ls set forth below. 

The Administrator ftnds good cause for 
foregoing prior public notice and for 
making this rulemaking effective im
mediately tn that it is an admh1istra
tive change and not one of substantive 
content. No additional substantive bur-

dens are Imposed on the parties affected. 
The delegation which is reflected by thbi 
admlnlstr9,tive amendment was effective 
on January 23, 1976, and it serves no 
purpoi;e to delay the technical change 
of this addition of the State address to 
the Code of Federal Regulations. 

This rulemaklng Is effective immedi
ately, and is Issued w1der the authority 
ot Section 111 of _the Clean Air Act, as 
amended. · 
42 u.s.c. 1857c,.6. 

Dated May 3, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator· 

for Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph Cb) is amended 
by revising subparagraph · <W> to read 
as follows: 
§ 60.4 Add.-cs•. 

• • .. • 
(b) ••• 

<W> Massachusetts Department of En
vironmental Quality Engineering, Divi
sion of Air Quality Control, 600 Wash
ington Street, Boston, Massachusetts 
02111. 
· (PR Doc.76-i3822 Flied 5-12-76;8:45 amJ 
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PART 60--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authori~ to State of New 
Hampshire 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources <NSPS> to the 
State of New Hampshire on February 17, 
1976, EPA is today amending 40 CFR 
60.4, "Addre.<JS." to ~·efiect. this delega
tion. A Notice announcing this delegation 
is published in the Notices section of to
day's FEDERAL REGISTER. The amended 
~ 60.4, which adds the address of the New 
Hampshire Air Pollution Control Agency 
to which all reports, requests, applica
tions, submit.ta.ls, and communications to 
the Administrator pursuant t.., this part 
must also be addressed, Is set forth be
low. 

The Adminl.c;trator finds good cause for 
foregoing prior public notice and for 
making th!.<; rulemaking effective imme
diately in that it Is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
February 17, 1976, and it .e.ervrs no pur
pose to delay the technical change of this 
addition of the State address to the Code 
of Federal Regulations. 



This rulemaking is effective imme.di· 
ately, and is issued under the authority 
·or Section 111 of the Clean Air Act, as 
amended. · 
42 u.s.c. 1857~. 

Dated: May 3, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator 

of Enforcement. 
Part 60 of Chapter I, Title 40 of the 

Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph !b) is amended 
by revising subparagraph <EE) to read 
as follows: 

§ 60.·1. Addrcs~. 

• • • 
(b) ••• 

<EE> New Hampshire Air Pollution 
Control Agency, .D-·partment of Health 
and Welfare, State Laboratory Building, 
Hazen Drive, Concord, New Hampshire 
03301. 
(FR Doc.76-13821 Filed 5-12--76;8:45 am} 
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3 s ( l"RL 509-:3) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Ferroalloy Production Facilities. 

Correction. 

In PR Doc. 76-12814 appearing at page 
18498 in the FEDERAL REGISTER of Tues
day, May 4, 1976 the following correc
tions should be made: 

1. On page 18498, second column. las\ 
paragraph designated "(1 > ", second line. 
fourth word should read "representa
tiveness". 

2. on page 18501, first column. the sub
part heading hnmedlatefy preceding the 
text, should read "Subpart Z-Standarda 
of Performance tor Ferroalloy Produc
tion Facilltles". 

3. On page 18501, In I 60.260, second 
column, fourth line from the top, the 
third word should read "slllcomanga-•. 

4. On page 18501, second column, In 
§ 60.261 m, second line, third word 
should read "evolution". 

5. On page- 18503, Ullrd column. la 
§ 60.266<h) the equation should hue ap.. 
pea.red as follows: 

(OPP-280019; PRL 645-3) 

fEDERAl llGISTEI, VOL 41, NO. 99-

-THURSDAY, MAY 20, 1976 
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3 6 Title 40-Protection of Environment 
[FRL 548--4] 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Cali-
fornia on Behalf of Ventura County and 
Northern Sonoma County Air Pollution 
Control Districts · 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources <NSPS> to the 
State of California on behalf of the 
Ventura County Air Pollution Control 
District and the Northern Sonoma 
County Air Pollution Control District, 
dated February 2, 1976, EPA i~ today 
amending 40 CPR 60.4, Add.ress, to re
flect this delegation. A Notice annotmcing 
this delegation ls published today in 
the Notice section of this Issue. The 
amended § 60.4 is set forth below. It adds 
the addresses of·the Ventura County and 
Northem -Sonoma County Air Pollution 
Control Districts, to which mu&t be ad
dressed all reports, requests, applica
tions, submittaJs, and communications 
pursuant to this part. by sources subject 
to the NSPS located within these Air 
Pollution Control Districts. 

The Administrator finds good cause 
for foregoing prior public notice. and for 
makJng this rulemaking e!Iect.ive Imme
diately in that it ls an administrat.ive 
change and not one of subst:mtivc con
tent. No additional substantive burdens 
arc imposed on the parties iifTectccl. The 
delegation which is rcnecteri by this ad
ministrative amendment w:is elTccti\·e on 
Febr11.ury 2, 1976, and It serves no pur
poses to delay the technical change or 
this addition of the Air Pollution Con
trol District addresses to the Code of 
Federal Regulations. 

This rulemaking is etrecLive imme
diately. 
(Sec. J 11 o! the Clean Air At:t, as amPnded 
(42 U.8.C. 1857c-6J). 

Dated: May 3, 1976. 

STANLEY W. LEGRO, 
Aisistant Administrator 

for Enforcement. 

Part 60 of· Chapter I. Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. Section 60.4(b) ls amended by 
revising subpa.ragra.ph F to read as fol
lows: 

§ 60.4 Address. 
• • 

(b) • • • 

p Calllomla.-
Bay Area Air Poll utlon Oon trol DI.Strict, 

939 Ellis St~ 8e.n Francisco, CA 94109. 
Del Norte Cuunty Air Pollution control 

DJ.Btrtct, OOurthouse, crescent ctty, CA 95681. 
Humboldt County Air Pollution Control 

District., 6600 a Broadway, Eureka, CA 95501. 
Kern County Alr Pollution Control Dlstr1ct. 

1700 Plower st.. (P.O. B~ 997), BakersO.eld, 
OA 118302.. 

IV-146 

Monterey Bn.y Unified Air Pollution Control 
District, •20 Cburch St. ·(P.O. Box 487), 
Salinas, CA 93901. 

Northern Sonoma Oounty Air Pollution 
C<>ntrol District, 3313 Cbanate ·Rd., Santa• 
Rosa, CA 95404. 

Trinity County Air Pollution Colltrol Dis· 
t.rlct, Box AJ, Weaverville, CA 96093. 

Vcnturn County Air Pollution Control Dis· 
trlct. 625 E. Santa Clara St., Vent.um. CA 
93001. 

FEDERAL UGISTER, VOL 41, NO, 103-
-WEDNESDAY, MAY 26; 1976· 

3 7ritle 40-Protection of Environment 

[FRL 562-8) 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER c-AIR PROGRAMS 

PART &~STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Utah 

Pursuant to the delegation of author
ity for the standards of performance for 
twelve (12> categories of new stationary 
sources <NSPS> to the State of Utah on 
May 13, 1976, EPA is today amending 40 
CFR 60.4, Address, to reflect this delega
tion. A Notice announcing this delega
tion is published today in the FEDERAL 
REGISTER. The amended § 60.4, which 
adds the address of the Utah Air Con
servation Committee to which all re
ports, requests, applications, subrnittals, 
and communications to the Administra
tor pursuant to this part must also be 
addressed. is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice . and for 
making this rulemaking effective im
mediately in that it is an admlnlstratlve 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which ls reflected by this ad
ministrative amendment was effective on 
May 13, 1976, and it serves no purpose 
to delay the technical change of this 
addition of the State address to the Code 
of Federal Regulations. . 

This rulemaking is effective immedi
ately, !:!-nd Is issued under the authority 
of section Ill of the Clean Air Act, as 
amended, 42 U.S.C. 1857c-6. 

Dated: June 10, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator 

for Enforcement. 
Part 60 of Chapter I. Title 40 of the 

Code of Federal Regulations 1s amended 
as follows: 

1. In § 60.4 paragraph O» Is amended 
by revising subparagraph <Tr> M> read 
as follows: 

160.4 Addreu. 
• • • 

(b) • • • 

<TI'> -State of Utah, Utah Air Con
servation Committee, State Divtslon of 
Health, 44 Medical Drive, Salt Lake City, 
Utah 84113. 

• • • • 
(FR Doc.78-li433 Filed 6-1~76;8:45 am) 

FEDERAL REGISTER, VOL. 41, NO. 116-

-TUESOAY, JUNE 15, 19?'6 



3 8 Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C--AIR PROGRAMS 

[PRL 564-6) 

NEW SOURCE REVIEW 

Delegation of Authority to the State of 
Georgia 

'Ib.e amendments below Institute cer
tain address changes for report.9 and ap
plications required from operators of new 
sources. EPA has delegated to the State 
of Georgia authority to review new and 
m<>:dlfted sources. 'Ib.e delegated author
ity Includes the reviews under 40 CFR 
Part 52 for the prevention of significant 
deterioration. It also Includes the review 
under 40 CFR Part 60 for the standards 
of performance for new stationary 
sources and r!!view under 40 CFR Part 
61 for national emission standards for 
hazardous air pollutants. 

A notice announcing the delegation of 
authority ls published elsewMre in the 
Notices section this issue of the FsDERAL 
REGISTER. These amendments provide 
that all reports, requests, applications, 
submlttals, and communications previ
ously required for the delegated reviews 
will now be sent instead to the Envi
ronmental Protection Division, Georgia 
Department of Natural Resources, 270 
Washington Street SW., Atlanta, Georgia 
30334, Instead of EP.A's Reglon'IV. 

'Ib.e Regional Administrator finds good 
cause for foregoing prior public notice 
and for making this rulemaklng effective 
Immediately In that It Is an admlnlstra
tJve change and not one of substantive 
content. No additional substantive bur~ 
dens are Imposed on the parties affected. 
'Ib.e delegation which Is reflected by this 
aclmlnlstcatlve amendment was effective 
on May 3, 1976, a.nd It serves no \pur
pose to delay- the technical change of 
thfs addition of the State address t.O the 
Code Of Federal regulations. 

'lb.ls rulemaklng ls effective Immedi
ately. and ls issued under tJ1e authority 
of Sections 101,. no, 111. 112 and 301 of 
the Clean A1r Act. as amended 42 UB.C. 
1857, 1857C- 5. 6. 7 and 1857g, 

Dated: June 11, 1976; 

JACK E. RAVAl'l, 
Beutonai Admlnlstm~. 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOU~CES 

DELEGATION OF AUTHORITY TO nu: 
STATE OF GEORGIA 

Part 60 of Chapter I, Title 40, Code of 
Federal Regulations, ls amended as fol
lows: 

2. In § 60.4, paragraph (b) CL) ls re
vised to read as follows: 

§ 60.4 Address. 
• .. • • • 

(b) • • • 

(L) State of Georgia, Environmental Pro
tection Division. Department or Natural Re
sources, 270 WMhlngton Street, S.W ~ At· 
lanta, Georgia 30334. 

FIDEIAL UGISTEI. VOL 41, NO. 120-

-MONDAY, JUNE 21, 1976 
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39 
SUBCHAPTER c-AIR PROGRAMS 

(PRL 574-3) 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Cali
fornia on Behalf of Fresno, Mendocino. 
San Joaquin, and Sacramento County 
Air Pollution Control Districts 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources <NSPS) to the 
State of California on behalf of the 
Fresno County A1r Pollution Control 
District, the Mendocino County Air Pol
lution Control District, the San Joaquin 
County A1r Pollution Cor,tro! D'.strtct, 
and the Sacramento County Air Pollu
tion Control Distrtct. dated March 29, 
1976, EPA ls today amending 40 CFR 
60.4, Address, to reflect this delegation. 
A Notice announcing this delegation 1s 
published today in the Notice Section of 
this Issue. The amended § 60.4 ls set forth 
below. It adds the addresses of the Fres
no County, Mendocino County, San joa,
quin County, and Sacramento, County 
A1r Pollution Control Districts, to which 
must be addressed all reports, requests, 
applications, submlttals; and communi
cations pursuant to this part by sources 
subject to the NSPS located within these 
Air Pollution Control Districts. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective Imme
diately in that lt ls an administrative 
chenge and not one of substantive con
tent. No additional substantive burdens 
are· Imposed on the parties affected. 'Ib.e 
delegation which Is reflected by this ad
m.1n1strat1ve amendment was effective on 
March 29, 1976, and It serves no purpose 
to delay the technical change of this ad
dttlon of the Air Pollution Control Dis
trict addresses to the Code of Federal 
Regulations. 

'lb.ls rulemaking is effective Jmmedi
ately, and ls issued under the authority 
of section 111 of the Clean Air Act, as 
amended [42 U.S.C. 1857c-61. 

Dated: June 15, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator 

for Enforcement. 
Part 60 of Chapter I. Title 40, of the 

Code of Federal Regulations, ls amended 
as follows: 

1. In § 60.4, paragraph <b> ls amended 
by revising subparagraph P to read as 
follows: 

§ 60.4 Address. 
• • 

(b) ••• 

<A>-<E> • • • 
<F> California: 

• 

Bay Area Air Pollution Control District, 939 
Ellis St., San Francisco. CA 94109 

Del. Norte County Air Pollution Control Dta
trlct, Courthouse. Crescent City, CA 96681 

Fresno County Air Pollution Control District, 
515 S. Cedar Ave .. Fresno, CA 93702 

Humboldt County Air Pollution Control Dis
trict, 5600 S. Broadway. Eureka. CA 96601 

Kern County Air Pollution Control District, 
1700 Flower St.. (P.o, Box 997), Bakerstl.eld, 
CA93302 

IV-147 

Mendocino County AJr. Pollution Control 
District, County Courthouse. Uklab. CA 
95492· 

Monterey Bay Unlfl.ed Air Pollution Control 
Dlstrtct, "20 Church st.; (P.O. Box 487). 
Salinas, CA 93901 

Northern Sonoma County·Atr Pollution Con
trol District, 3313 Chanate Bd., Santa Bosa. 
CA95404 

Sacramento County Air Pollution Control 
District, 2221 Stockton Blvd~ sacramento, 
CA 95827 

San Joaquin County Afr Pollution Control 
District, 1601 E. Hazelton st.. (P.O. Box 
2009), Stockton, CA 95201 

Trinity County Air Pollution Control Dis
trict, Box AJ, Weaverville, CA.96093 

Ventura County Air Pollution Control D1&, 
trtct, 626 B. Santa Clara St., Ventura, CA· 
9800! 

FEDERAL REGISTER, VOL 4i; NO. 132-

-THURSOAY, JULY 8, 1976 



49 Title 4~Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

[FRL 597-1) 

PART 60-STANDARDS OF PERFORM· 
. ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Cali· 
fornia on Behalf of Madera County Air 
Pollution Control District 

Pursuant to the delegation of authority 
for the standards of performance for new 
stationary sources <NSPSl to the State 

: of California on behalf of the Madera 
County Air Pollution Control District, 
dated May 12, 1976, EPA is today amend
ing 40 CFR 60.4 Address, to reflect this 
delegation. A Notice announcing this del
egation is published in the Notices Sec
Uon of this Issue Of the FEDERAL REGlS'IEll, 
Environmental Protection Agency, FRL 

.. 596-a. The amended f 60.4 is set rorth be
low. It adds the address of the ::\Iadera 
County Air Pollution Control District, to 
which must be addressed all reports, re
quests, applications, submlttals. and 
communications pursuant to this part by 
sources subject to the NSPS located 
within this Air Pollution Control District. 

The Administrator finds good/ cause for 
foregoing prior public notice! and for 
making this rulemaking effective immed

:lately 1n that it is an administrative 
'change and not one of substantive con~ 
tent. No additional substantive burdens 
are imposed on the parties affected. The 
'delegation which is reflected by this ad· 
ministrative amendment was effective on 
May 12, 1976. and it serves no purpose to 
delay the technical change of U1is addi
tion of the Air Pollution Control District 
"address to the Code of Federal 
Regulations. 

This rulemaking is effective immedi
ately, and is issued under the aut110rity 
of Section 111 of the Clean Air Act, as 
amended 142 U.S.C. 1857c-6l. 

Dated: July 27, 1976. 
PAUL DEFALCO. 

Regional Administrator. 
Region IX. EPA. 

P;u't 60 of Chapter I, Title 40 of the 
Code of Federal Regula tlons Is amended 
as follows: 

I. In § 60.4 paragraph lb) is amended 
by revising subparaaraph F to read as 
follows: 

t§ 60.4 Addrci;11. 

• • 
lb) • • • 

F--CAl.lFORNlA 
Bay Arca. Air Pollution Control District, 939 

Ellis St .. San Francisco. CA 94109 
Del Norte county Air Pollution Control Dis· 

trlct. Courthouse. Crescent City. CA 95531 
Frtsno County Air Pollution Control District, 

515 S. Cedar Avenue, Fresno, CA 93702 
Humboldt County Air Pollution Control Dis· 

trlct. 5600 s. Broadway, Eureka. CA 95501 
Kern County Air Pollution Control District, 

1700 Flower St. (P.O. Box 997), Bakers· 
fteld, CA 93302 

:Madera County Air Pollution Control Dis
trict, 135 W. Yosemite Avenue. Madera, CA 
93637 

RULES AND REGULATIONS 

'.:\fendoclno County.Air Pollution Control Dis· 
trict. County Courthouse, Ukiah, CA 95482 

Monterey Bay Unified Air Pollution Control 
District, 420 Church St. (P.O. Box 487), 
Salinas, CA 93901 

Northern Sonoma County Air Pollution Con· 
trol District, 3313 Chanate Rd., Santa Rosa, 
CA 95404 

Sacramento County Air Pollution Control 
District, 2221 Stockton Blvd., Sacramento, 
CA 95827 

San Joaquin County Air Pollution Control 
District, 1601 E. Hazelton St. (P.O. Box 
2009), Stockton. CA 95201 

Trinity County Air Pollution Control Dis· 
trict, Box AJ, Weaverville, CA 96093 

Ventura County Air Pollution Control Dis· 
trlct, 625 E. Santa Clara St., Ventura, CA 
93001 

IFR Doc.76-23146 Flied 8~-76;8:45 am) 
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4 1 Title 4~Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

[FRL 600-4] 

PART 6~STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to the U.S. 
Virgin Islands 

Pursuant to the delegation of authority 
for the standards of performance for new 
stationary sources <NSPS> to the U.S. 
Virgin Islands on June 30, 1976, EPA ls 
today amending 40 CFR 60.4, Address, to 
reflect this delegatinn. A Notice announc
ing this delegation is published at page 
34685 of. today's FEDERAL REGISTER. The 
amended § 60.4, which adds the address 
of the U.S. Virgin Islands, Department of 
Conservation and Cultural Affairs, to 
which reports. requests, applications, 
submittals, and communications lo the 
Administrator pursuant to tl1is part must 
also be addressed, Is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for' 
making this rulemaking effective imme-· 
diately in that it Is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which ts reflected by tb.1s ad
ministrative amendment was effective on 
June 30, 1976, and 1t serves no purpose to 
delay the technical change of th1s addi
tion of the U.S. Virgin Islands address to 
the Code of Federai Regulations. 

ThJs rulemaklng is effective Jmmedi
ately, and ls Issued under the authority 
of Section 111 o! the Clean Air Act, as 
amended. 
(42 U.S.C. 1857c-6) 

Dated: August 4, 1976. 
GERALD M. HANSLER, 

Regional Administrator, 
Region II. 

1. In § 60.4 paragraph <b> ls amended 
by revising subparagraph <CCC) to read 
as follows: 

§ 60.4 Address. 
• • 

(b) ••• 

CBBB) • • • 

• 

<CCC>-U.S. Virgin Islands: U.S. Vir
gin Islands Department of Conservation 
and Cultural Affairs, P.O. Box 578, Char
lotte Amalle, St. Thomas, U.S. Virgin· 
Islands 00801. 

[FR Doc.76-23898 Flied 8-13-76;8:45 am) 

FEDERAL REGISTER, VOL. 41, NO. 159 

.ft\ONDAY, AUGUST 16/ 1976 



RULES AND REGULATIONS 

(FRL 698-2) 
43 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Revision to Emission Monitoring 
Requirements 

On October 6, 1975 <40 FR 46250), 
under section 111 or the Clean Air Act, 
as amended, the Environmental Protec
tion Agency !EPA> promulgated emis
sion monitoring requirements and revi
sions to the performance testing methods 
ln 40 · CFR Part 60. The provisions of 
§ 60.13 (!) allow the Administrator t.o 
approve alternatives to monitoring pro
cedures or requirements only upon writ
ten application by an owner or operator 
of an affected facility; monitoring equip
ment manufacturers would not be al
lowed to apply for approval ol alternatlve 
monitoring equipment. Since EPA did 
not Intend to prevent monitoring equip
ment manufacturers from applying for 
approval of alternative monitoring 
equipment, § 60.13m ls being revised. As 
revised, any person wlll be allowed to 
make application to the Admln1strator 
for approval of alternative monitoring 
procedures or requirements. 

This revision does not add new r«iquire
ments, rather It provides· greater flexi
bWty for approval of alternative equip
ment and procedures. This revision Is 
efiective <date of publication>. 
(Sections 111, 114, and 301 (a) of t.be Clean 
All' Act, GB amended by sec. 4(a) of Pub. L. 
91-604, 84 Stat. 1678 and by sec. 16(c) (2) ot 
Pub. L. 91-604, 84 Stat. 1713 (42 U.S.C. 18570-
6, 1857~9. and 1857g(a)) .) 

Dated: August 13, 1976. 

RUSSELL E. TRAIN, 
Administrator. 

In 40 CFR Part 60, Subpart A ls 
amended as follows: 

1. Section 60.13 Is amended by revising 
paragraph m as follows: 

§ 60.13 Monitoring requirements. 
0 0 " • 

m After receipt and consideration of 
written application, the Admlnistrat.or 
may approve alternatives t.o any monl
t.orlng procedures or requirements of this 
part Including, but not limited to the 
following: 

0 • • • 
(PR Doc.76-241168 Plled 8-19-76;8:U am) 

FEDERAL REGISTEI!, VOL 41, NO. 163 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

5. By revising § 60.9 to read as follows: 

§ 60.9 Availability of information. 

The availability t.o the public of In
formation provided to, or otherwise ob
tained by, the Administrator under this 
Part shall be governed by Part 2 of this 
chapter. <Information submitted volun
tarily to the Administrator for the pur
poses of § § 60.5 and 60.6 is governed b~ 
§ 2 . .201 through § 2.213 of this chapter 
and not by § 2.301 of this chapter.> 

FEDERAL REGISTER, VOL. 41, NO. 171 
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4 4 Title 40-Protection of Environm~nt 
CHAPTER I-ENVIRONMENTAL 

PROTECTION ~GENCY 
SUBCHAPTER C-AIR PROGRAMS 

(FRL617-2) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Cali· 
· fornia on Behalf of Stanislaus County. 
Air Pollution Control District; Delegation 
of Authority to State of California on Be· 
half of Sacramento County Air Pollution 
Control District; Correction 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources .CNSPS> to the 
State of California on behalf of the 
Stanislaus County Air Pollution. Control 
District, dated July 2, 1976. EPA is today 
amending 40 CFR 60.4 Address, to re,flect 
this delegation. A notice announCing 
this delegation is published today at 41 
FR 40108. The amended § 60.4 ls set forth 
below. It adds the address of the Stanls
la'us County Air Pollution Control Dis
trict, to which must be addressed all re
ports, requests, applications, submlttals, 
and communications pursuant to this 
part by sources subject to the NSPS lo
cated within this Air Pollution Control 
District. 

On July 8, 1976. EPA amended 40 CFR 
60.4. Address to reflect delegation of au
thority for NSPS to the State of Cali
fornia on behalf of the Sacramento 
County Air Pollution Control District. 
By letter of July 30, 1976, Colin T. Green
law, M.D., Sacramento County Air Pol
lution Control Officer, notified EPA that 
the address published at 41 F~ 27967 
was incorrect. Therefore, EPA is today 
also amending 40 CFR 60.4, Address to 
reflect the correct address for the'Sac
ramento County Air PoJJutJon Control 
District. 

IV-149 

The Administrator ftnds good cause 
for foregoing prior public notice and for 
maklilg this rulemaklng effective Im
mediately In that it ls an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are Imposed on the parties affected. The 
delegations which are reflected by this 
administrative amendment were effec
tive on July 2, 1976 and March 29, 1976, 
and It serves no purpose to delay the 
technical change of these additions of the 
Air Pollution Control Districts addresses 
to the Code of Federal Regulations. 

'l'hts ru!emak!.'lg fa effective ti-nmedi
ately, and ls issued under the authority of 
Section 111 of the Clean Air Act, as 
amended (42 U.S.C. 1857c-6> · 

Dated: September 8, 1976. 

L. RUSSELL FREEMAN, 
Acting Regkmal Adminlstrator, 

RegfonlX,EPA. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. In I 60.4 paragraph <b> (f) Is re
vised to read as follows: 
§ 60.4 Address. 

• • 
(b) ••• 

(P) Callfomla: 

• • • 

Bay Area Air Pollution Control District, 939 
Ellis St., San Francisco, CA 94109 

Del Norte County Air Pollution Control Dis-· 
trlct, Courthouse, Crescent City, CA 95531 

Fresno County Alr Pollution Control District, 
615 S. Cedar Avenue, Fresno, CA 93702 

Humboldt County Afr Pollution Control Dls
trk:t, 6600 S. Broadway, Eureka, CA 95501 

Kern County Air Pollution Control District, 
1700 Flower St. (P.O. Box 997), Bakers
field, CA 93302 

Madera County Air Pollution Control Dis· 
trlct, 135 W. Yosemite Avenue, Madera, CA 
93637 

Mendocino County Alr Pollution Control Dis· 
trlct, County Courthouse, Ukiah, CA 95482 

Monterey Bay Untiled Air Pollution ·eontrol 
District, 420 Church St. (P.O. Box 487), 
Sallna.s, CA 93901 

Northern Sonoma County Air Pollution Con
trol District, 8313 Chanate Rd., Santa 
Rosa, CA 95404 

Bacramenio County Air Pollution Control 
District, -3701 Branoo Center Road, Sacra
mento, CA 95827 

San Joaquin County Alr Pollution Control 
District, 1601 E. Hazelton St. (P.O. Box 
2009). Stockt.on, CA 95201 

Stanislaus County Air Pollution Control Dis· 
trtct, 820 Scenic Drive, Modesto. CA 95350 

Trinity County Air Pollution Control Dis· 
trlct, Box A:J, Weaverville, CA 96093 

Ventura County Afr Pollution Control Dis
trict, 628 E. Santa Clara St., Ventura, CA 
93001 

• • 
(FR Doc.76-27176 Piled 9-16-76;8:46 am) 
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4 5 Title 40-Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

[PRL 1119-1) 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

PART 61-NATIONAL EMISSION STAND
ARDS FOR HAZARDOUS AIR POLLUTANTS 

Reports and Appiications From Operators 
of New Sources; Address Changes 

DELEGATION OF AUTHORITY TO THE STATI: 
OF ALABAMA 

The amendments below institute cer
tain address changes for reparts and ap
pllcatlons required from operators of new 
sources. EPA has delegated to the State 
of Alabama authority to review new and 
modified sources. The delegated author
ity includes the review under 40 CFR Part 
60 for the standards of performance for 
new stationary sources and review under 
40 CFR Part 61 for national emission 
standards for hazardous air pollutants. 

A notice announcing the delegation of 
authority 1s publlshed elsewhere in this 
issue Of the FEDERAL REGISTER. These 
amendments provide that all reports, re
quests, applications, submittals, and 
communications previously reulred for 
the delegated reviews ":Vill now be sent 
instead to the Air Pollution Control Divi
sion, Alabama Air Pollution Control 
Commission, 645 South McDonough 
Street, Montgomery, Alabama 36104, in
stead of EPA's Region IV. . 

The Regional Administrator finds good 
cause for foregoing prior public notice 
and for making this rulemaking effective 
Immediately in that it is an administra
tive change and not one of substantive 
content. No additional substantive bur
dens are imposed on the parties affected. 
The delegation which is reflected by this 
administrative amendment was effective 
on August 5, 1976, and it serves no pur
pose to delay the technical change of 
this addition of the State adaress to the 
Code of Federal Regulations. 

This rulemaking is effective immedi
ately, and ls issued under the authority 
of sections 111, 112, and 301 of the Clean 
Air Act, as amended 42 U.s.c. 1857, 
1857c-5, 6, 7 and 1857g. 

Dated: September 9. 1976. 
JACK E. LAVAN, 

Regional Administrator. 

Part 60 of Chapter I. 'ntle 40, Code of 
Federal Regulations, 1s amended as fol
lows: 

l. In § 60.4. paragraph Cb> Js amended 
by, revising subparagraph (B) to read u 
follows: 

§ 60. -i Address... 
• • • • 

(b) ••• 

(B) State ol. Alabama, A1r Pollution Ooa
trol Division, A1r Pollution Control ColnmJ8-
trton. 6411 8. McDonougb &tree\, MontgomerJ. 
Alabama 38104. 
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.4 6 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

[FRL 623-71 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of 
Indiana 

Pursuant to the delegation of authority 
to implement the standards of perform
ance for new stationary sources (NSPS> 
to the State of Indiana on April 21, 1976, 
EPA is today amending 40 CFR 60.4, 
Address, to reflect this delegation. A 
notice announcing this delegation is pub
lished Thursday, September 30, 1976 !41 
FR 43237>. The amended § 60.4, which 
adds the address of the Indiana Air Pol
lution Control Board to that list of ad
dresses to which all reports, rcquest.5. ap
plications. submittals, and communica
tions to the Administrator pursuant to 
this part must be sent, is set forth bdow. 

The Administrator finds good cause for 
foregoing prior notice and for making 
this rulemaking effective immediately in 
that it is an administrative change and 
not one of substantive content. No addi
tional substantive burdens are imposed 
on the parties affected. The delegation 
which is reflected by this administrative 
amendment was effective on April 21, 
1976, and it serves no purpose to delay 
the technical change of this addition of 
the State address to the Code of Fed
eral Regulations. 

This rulemaking is effective Immedi
ately. 
(Sec. 111 of the Clean Air Act, as amended, 
42 U.S.C. 1857c-6.) 

Dated: September 22, 1976. 
GEORGE R. ALEXANDER, Jr .. 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
·Code of Federal Regulations is amend.;d 
as follows: 

1. In § 60.4, paragraph <b> Is amended 
by revising subparagraph P, to read as 
follows: 
§ 60.4 Address. 

Cb) • • • 
(A)-(0) • • • 
(P) State of Indiana, Indiana Air Pollu· 

tlon Control Board. 1330 West Michigan 
Street, Indianapolis, Indiana 4620G. 

• • • 
[FR Doc.76-28507 Filed 9-29-76;8:45 am) 
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4 7 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER c-AIR PROGRAMS 

(FRL629-8J 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR eTATIONARY SOURCES 

PART 61-NATIONAL EMISSION STAND· 
ARDS FOR HAZARDOUS AIR POLLU· 
TANTS 

Delegation of Authority to State of 
North Dakota 

Pursuant to the delegation of author
ity for the standards of performance for 
new sources <NSPS> and national emis
sion standards for hazardous air pol
lutants CNESHAPS> to the State of 
North Dakota on August 30. 1976, EPA 
ls today amending respectively 40 CFR 
60.4 and 61.04 Address, to reflect this 
delegation. A notice announcing this del
egation is published today in the notices 
section. The amended §§ 60.4 and 6L04 
which add the address of the North Da
kota State Department of Health to 
which all reports, requests. applications, 
submittals, and communications to the 
Administrator pursuant to these parts 
must also be addressed. are set forth 

·below. 
The Administrator finds good cause for 

foregoing prior public notice and fo1· 
making this rulemaklng effective imme
diately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which ls reflected by this ad
ministrative amendment was effective on 
August 30, 1976, and It serves no purpose 
to delay the technical change of this 
addition to the State address to the Code 
of Federal Regulations. 

This rulemaklng 1s effective immedi
ately. and ls issued under the authority 
of sections 111 and 112 of the Clean Air 
Act, as amended. (42 U.S.C. 1857c-6 and 
-7}. 

Dated: October 1, 1976. 
JOHN A. GREEN, 

Regional Administrator. 

Parts 60 and 61 of Chapter I, Title 40 
of the Code of Federal Regulations are 
respectively amended as follows: 

1. In § 60.4, paragraph Cb> Is amended 
by revising subparagraph CJJ> to read 
as follows: 
§ 60.·1· Addrt-~~-

• 
(b) ••• 

(A)-(Z) • • • 
(AA)-(ll) • • • 

• • 

(JJ)-State of Nortll Dakota, State De· 
partment of Health, State Capitol, Blllmarck, 
North Dakota 58001, 

FEDERAL REGISTER, VOL. 41, NO. 199 

.WE~NESDAY, OCTOBER 13, 1976 



48 Title 40-Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
SUBCHAPTER C-AIR PROGRAMS 

(FRL 638-4) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to State of Cali· 
fornia On Behalf of Santa Barbara 
County Air Pollution Control District 
Pursuant to the delegation of author-

ity for the standards of performance for 
new st~tionary sources <NSPS> to the 
State of California. on behalf of the 
Santa Barbara County Air Pollution 
Control District, dated September 17, 
1976, EPA is today amending 40 CFR 
60.4 ·Address, to reflect this delegation. 
A Notice announcing this delegation is 
published in the Notices section of this 
issue of the FEDERAL REGISTER. The 
amended § 60.4 is set forth below. It adds 
the address of the Santa Barbara 
County Air Pollution Control District. to 
which must be addressed all reports, re
quests; applications, submittals, and 
communications pursuant to this part 
by sources subject to the NSPS located 
within this Air Pollution Control 
District. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective imme
diately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected this admin
istrative amendment was effective on 
September 17, 1976 and it serves no pur
pose to delay the technical change on 
this addition of the Air Pollution Control 
District's address to the Code of Federal 
Regulations. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of section 111 of the Clean Air Act, as 
amended <42 U.S.C. 1857c-6>. 

Dated: October 20, 1976. 
PAUL DE FALCO, Jr., 

Regional Administrator, 
EPA, Region IX. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph <b> <3> is 
amended by revising subparagraph F to 
read as follows: 
§ 60.4 Address. 

• 
(bl • • • 
(3) ••• 

(.A)-(E) • · • • 

F-CALIFORNIA 

Bay Area Air Pollution Control District, 
939 Ellis St., San Francisco, CA 94109. 

Del Norte County Air Pollution Control 
District, Courthouse. Crescent City, CA 95531. 

Fresno County Air Pollution Control Dis
trict. 515 S. Cedar Avenue, Fresno. CA 93702. 

RULES AND REGULATIONS 

Humboldt County Air Pollution Control 
District, 5600 S. Broadway, Eureka, CA 95501. 

Kern County Air Pollution Control Dis
trict, 1700 F1ower St. (P.O. Box 997), Bakers
field, CA 93302. 

Madera County Air Pollution Control Dis· 
trlct, 136 w. Yosemite Avenue, Madera, CA 
93637. 

Mendocino County Air Pollution Control 
District, County Courthouse, Oki.ah, CA 
95482. 

Monterey Bay Unified Air Pollution con
trol District, 420 Church St. (P.O. Box 487), 
Salinas, CA 93901. 

Northern Sonoma County Air Pollution 
Control District. 3313 CM.net~ Rd., San~ 
Rosa. CA 95404. 

Sacramento County Air Pollution Control 
District. 3701 Branch Center Road, Sacra
mento. CA 95827. 

San Joaquin County Air Pollution Control 
District, 1601 E. Hazelton St. (P.O. Box 2009)., 
Stockton. CA 96201. 

Santa Barbara County Air PolJutlon Con
trol District, 4440 cane Real, Santa Barbara, 
CJl. 9311C. 

Stanislaus County Air Pollution Control 
District. 820 Scenic Drive. Modesto, OA 96960. 

Trinity County Air Pollution Control Dis· 
trtct. Box AJ, Weavervllle. CA 96093. 

Ventura County Air Pollution Control Dis
trict. 625 E. Santa Clara St., Ventura, · OA 
93001 

• • • 
IFR Doc.76-32104 Filed 11-2-78;8:46 am) 
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4 9 Title 40-Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
SUBCHAPTER C-AIR PROGRAMS 

(FRL639-3) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to Subpart D 
Standards of perfonnance for fossil 

fuel-fired steam generators of more than 
73 megawatts <250 milllon Btu per hour> 
heat input rate are pro\ided under Sub
part D of 40 CFR Part 60. Subpart D is 
amended herein to revise the application 
of the standards of performance for fa
cilities burning wood residues In combi
nation with fossil fuel. 
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Subpart D contains standards for par
tkula te matter. sulfur dioxide, nitrogen 
oxidP.s, and visible emlo;sions from steam 
generntors. These standards, except for 
the one applicable to visible emissions, 
are based on heat input. For sulfur di
oxide. there are separate standards for 
liquid toss.ii fuel-fired and solid fossil 
fuel-fired facilities with provisions for a 
prorated standard when combinations of 
different fossil fuels are fired. There is 
no sulfur dioxide standard for gai;eous 
fossil fuel-fired facilities since they emit 
negligible amounts or sulfur dioxide. 

To dat-e, there have been two ways ior 
a source owner or operator to comply 
with the sulfur dioxide standard: < 1) By 
firing low sulfur fossil fuels or <2> by 
using ftue gas desulfurlzation systems. 
Complying with the standard by firing 
low sulfur fossil fuel requires an ade
quate supply of fuel with a sulfur con
tent low enough to meet the standard. 
However, it would be possible for the 
owner or operator to fire. for example, a 
relatively high sulfur fossil fuel with a 
very low sulfur fossil fuel <e.g. natural 
gas> to obtain a fuel mixture which 
would meet the standard. The low sulfur 

· fuel adds to the heat Input but not to 
the sulfur dioxide emissions and, thereby, 
has an overall fuel sulfur reduction ef
fect. In the past. the application or Sub
part D permitted the heat content of 
fossil fuels but not wood residue to be 
used In determining compliance with the 
standards for particulate matter, sulfur 
dioxide and nitrogen oxides: the amend
ment made herein will allow the heat 
content of wood residue to be used for 
determining compliance with the stand
ards. The amendment does not change· 
the scope of applicability of Subpart D: 
all steam generating units constructed 
after Augu..«t 17, 1971. and capable of fir
ing fossil fuel at a heat Input rate of 
more than 73 megawatts <250 million Btu 
per hourl are subject to Subpart D. 

RATIONALE FOR THE AMENDMENTS 

Wood residue, which includes bark, 
sawdust, chips, etc., Is not a fossll fuel 
and thus has not been allowed for use as 
a dilution agent in complying with the · 
sulfur dioxide standard for steam gener
a tors. Several companies have requested 
that EPA revise Subpart D to permit 
blending of wood residue with high sulfur 
fossil fuels. This would enable them to 
obtain a fuel mixtw-e low enough i_n sul
fur to comply with the sulfur dioxide 
standard. Since Subpart D allows th.e 
blending. of high and low sulfur fossil 
fuels. EPA hM conclnded that lt is resr
sonable to extend application of thIS 
principle to wood residue which, although· 
not a fossil fuel. does have low sulfur 
content. 

Several companies have expressed in
terest in constructing steam generators 
which continuoui;ly fire wood residue in 
combinrition with fossil fuel. New facili
ties will comply with the standarcls for 
less cost than at present becaw;e they• ~ 
viill be able to use wood residue, a valu
able sow-ce of energy, as an alternative to 
expense low sulfur fossil fuels. Also. 
using wood residue as a fuel supplement 
instead of low suliur fossil fuels wW re-



suit in substantial savings in the con
swnption of scarce natural gas a:nd oil 
resources, and will relieve what 'would 
otherwise be a substantial solid waste 
disposal problem. Consumption of energy 
and raw material resources will be re
duced further by minimizing the need 
for flue gas desulfurization systems at 
new facilities. There will be no adverse 
envirorunental impact: neither sulfur di
oxide nor nitrogen oxides emissions will 
increa.~e as a result of this action. Con
siclerlng the beneficial, envirorunental, 
energy, and economic impacts, it is rea
sonable to permit wood residue to be fired 
as a low sulfur fuel to aid in compliance 
with the standards for fossil fuel-fired 
steam generators. 

In making this amendment. EPA rec
ognizes that affected facilities which 
burn substantially more wood residue 
than fossil fuel may have difficulty com
plying with the 43 nanogram per joule 
standard for particulate matter <0.1 
pound per million Btu). There Is not 
sufficient information available at this 
time to determine what level of particu
late matter emissions is achievable: how
ever, EPA is continuing to gather infor
mation on this question. If EPA deter
mines that the particulate matter stand
ard Is not _ achievable, appropriate 
changes will be made to the standard. 
Any change would be proposed for pub
lic comment: however, in the interim, 
owners and operators will be subject to 
the 43 nanogram per joule standard. 

'F' FACTOR DETERMINATION 

New facilities firing wood residue in 
combination with fossil fuel will be sub
ject to the emission and fuel monitoring 
requirements of § 60.45 <as revised on 
October 6, 1975, 40 FR 46250). The 'F' 
factors listed in § 60.45(!) <4 l, which are 
used for converting continuous monitor
ing data and performance test data into 
units of the standard, presently apply 
only to fossil fuels. Therefore. 'F' fac
tors for bark and wood residue have been 
added to § 60.45(fl <4>. Any owner or op
erator who elects to calculate his own 
'F' factor must obtain approval of the 
Administrator. 

INTERNATIONAL SYSTEM OF UNITS 

In accordance with the objective to 
implement national use of the metric sys
tem, EPA presents numerical values In 
both metric units and English units in 
Its regulations and technical publica
tions. In an effort to simplify use of the 
metric unjts of measurements. EPA now 
u..~ the International System of Uruts 
<Sn as set forth in a publication by the 
American Society for Testing and Ma
terials entitled "Standard t'ol" Metric 
Practice" <Designation: E 380-76>. The 
following amendments to Subpart D re
flect the use of SI units. 

MISCELLANEOUS 

Since these amendments are expected 
to have limited applicability, no environ
mental impact statement is required for 
this rulemaking pursuant to section 1 <bl 
of the "Procedures for the Voluntary 
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Preparation of Environmental Impact 
Statements" <39 FR 37419>. 

This action is effective on November 22, 
1976. The Agency finds that good cause 
exists for not puhlishing this action as a 
notice of proposed rulemaking and for 
making it effective immediately upon 
publication because: 

1. The action Is expected to have lim
ited applicability. 

2. The action will remove an existing 
rest.rlction on operations without In
creasing emissions and will have benefi
cial environmental, energy, and eco
nomic effects. 

3. The action is not technically con
troversial and does not alter the overall 
substantive content of Subpart D. 

4. Immediate effectiveness of the action 
will enable affected parties to proceed 
promptly and with certainty in conduct
ing their affairs. 
(Secs. 111, 114 and 301(a) of the Clean Air 
Act, e.s amended by section 4(a) of Pub.L. 
91-604, 84 Stat. 1678. and by section 15(c) (ll) 
of Pub.L. 9Hi04, 84 Sta~. 1713 (42 U.S.C. 
1857c-6, 1857c-9, 1857g(a)) .) 

Date: November 15, 1976. 

JOHN QUARLES, 
Acting Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

•1. section 60.40 is amended by revising 
the designation of affected facility and 
by substituting the International System 
<SI> of Units as follows: 
§ 60.40 Applicability and designation of 

afTf'ctcd facility. 
<a.> The affected facilities to which the 

provisions of this subpart apply are: 
<ll Each fossil fuel-fired steam gener

ating unit of more than 73 {llegawatts 
heat input rate <250 million Btu per 
hour>. 

<21 Each fossil fuel and wood residue
fired steam generating •Jnit capable of 
firing fossil fuel at a heat input rate of 
more than 73 megawatts <250 million Btu 
per hour>. 

<b> Any change to an existing fossil 
fuel-fired steam generating unit to ac
commodate the use of combustible mate
rials, other than fossil fuels as defined in 
this subpart, shall not bring that unit 
under the applicability of this subpart. 

2. Section 60.41 is amended by adding 
paragraphs <d> and <e> as follows: 

§ 60.41 Definitiom. 
• • • 

<dl "F'o&sil fuel and wood residue-fired 
steam generating unit" means a furnace 
or boiler used in the process of burning 
fossil fuel and wood residue for the pur
pose of producing steam by heat transfer. 

<e> "Wood residue" means bark. saw
dust, slabs, chips, sha\1ngs, mill trim, 
and other wood products derived from 
wood processing and forest management 
operations. 

3. Section 60.42 i.s amended by revising 
paragraph Ca) <ll and by substituting SI 
units in paragraph <a> Cl> as follows: 

§ 60.42 Stan_dard for particulate matter. 
<a.> • • • 
< 1 > Cont.a in particulate matter in ex

cess of 43 nanograms per Joule heat in
put <0.10 lb per million Btu> derived 
from fossil fuel or fossil fuel and wood 
residue. 

• • 
4. Section 60.43 Is amended by revising 

paragraphs. <a>< ll and <a><2>, by sub
stituting SI units in paragraphs <a> (1) 
and <a> <2>, and by revising the formula 
in paragraph <b> as follows: 

§ 60.43 Standard for sulfur dioxide. 
<a> • • • 
< 1 > 340 nano grams per joule heat in

put <0.80 lb per million Btu> derived. 
from liquid fossil fuel or liquid fossil fuel 
and wood residue. 

<2> 520 nanograms per joule heat in
put Cl.2 lb per million Btu> derived from 
solid fossil fuel or solid fossil fuel and 
wood residue. 

<b> When different fossil fuels are 
burned simultaneously In any combina
tion, the applicable standard <In ng/J) 
shall be determined by proration using 
the following formula: 

where: 

PSso
2 

y(340)+z(520) 
y+z 

PS~02 is the prorated standard for sulfur 
dioxide when burning different fuels 
simultaneously, in nanograms per 
joule heat input derived from all 
fossil fuels fired or from all fossil fuels 
nnd wood residue fired, 

y is the percentage of total heat input 
deri\·ed from liquid fossil fuel, and 

z is the percentage of total heat input 
derived from solid fossil fuel. 

• • 
5. Section 60.44 Is amended by revising 

paragraphs <a> Cl), <a> <2>, and <a> <3>; 
by substituting SI units In paragraphs 
<al <1 >, <a><2>, and <a> <3>; and by re
vising paragraph Cb) as follows: 

§ 60.44- Standard for nitrogen ox.ides. 

<a> • • • 
<1 > 86 nanograms per Joule heat input 

<0.20 lb per million Btu> derived from 
gaseous fossil fuel or gaseous fossil fuel 
and wOod residue. 

<2> 130 nanograms per joule heat In
put <0.30 lb per million Btu> derived 
from liquid fossil fuel or liquid fossil fuel 
and wood residue. 

<3> 300 nanograms per Joule heat in
put <0.70 lb per million Btu> derived 
from solid fossil fuel or solid fossil fuel 
and wood residue <except lignite or a 
solid fossil fuel containing 25 percent, 
by weight, or more of coal refuse> . 

<bl When different fossil fuels are 
burned simultaneously In any combina
tion, the applicable standards <in ng/J) 
shall be determined by proration. Com
pliance shall be determined by using the 
following formula: 
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, z(86) +y(130) +1.(300) 
PSNo.= z+y+z 

ll·here: 
PSNo. is the prorated standard fo~ nitrn-. 

gen oxides when burning different 
fuels simultaneously, in nanogrnms 
per joule beat input derived from nil 
fossil fuels firrd or from all fo~sil fuels 
and wood residue fired, 

z is the percentage of total lleat input 
derived from gaseous fossil fuel, 

y is the percentage of total heat input 
derived from liquid fossil fuel, and 

1 is the percentage of total heat input 
derived from solid fossil fuel (except 
lignite or a solid fossil fuel containing 
25 percent, by n·eight, or more of coal 

. refuse). 
When lignite or a solid fossil fuel con
taining 25 percent, by weight, or more 
of coal refuse is burned in combination 
with gaseous, liquid, other soltd fossil 
fuel, or wood residue, the standard for 
nitrogen oxides does not apply. 

6. Section 60.45 is amended by sub
stituting SI units In paragraphs <el. 
(f) (1). (f) (2), (f) (4) (f). (f) (4) (11). (f) 

<4> <W>, m <4> Clv>. m <5>. and m <5> 
<iil. by adding paragraphs <f> <4> <v> 
and <f> <5> <UH, and by revising para
graph (f) <6> as follows: 
§ 60.45 Emi!lllion and fuel monitoring. 

• • • • 
<el An owner or operator required to 

Iris tall ·continuous monitoring systems 
under paragraphs <bl and <cl of this 
section shall for each pollutant moni
tored use the applicable conversion pro
cedure for the purpose of converting 
continuous monitoring data into units of 
the applicable standards <nanograms 
per Joule, pounds per million Btu> as 
follows: 

• • • • • 
(f) ••• 

<1 l E=poll\!tant emissions, ng/J <lb/ 
million Btu> . 

C2l C=Pollutant concentration, ng/ 
dscm <lb/dscfl. determined by multiply
ing the average concentration <ppm> for 
each one-hour period by 4.15Xl0' M ng/ 
dscm per ppm <2.59x 10-• M lb/dscf 
per ppml where M=pollutant molecu
lar weight, g/g-mole <lb/lb-mole). M = 
64.07 for sulfur dioxide and 46.01 for ni
trogen oxides. 

• • • 
(4) ••• 

m For anthracite coal as classified 
according to A.S.T.M. D 388-66, F= 
2. 723x10-1 dscm/ J <l0,140 dscf/million 
Btu> and F.=0.532x10-1 scm CO,/J 
Cl,980 scf CO,/million Btu>. 

<iil For subbituminous and bituminous 
coal as classified according to A.S.T.M. D 
388-66, F=2.637x10-1 dscm/J <9,820 
dscf/million Btu> and Fc=0.486x10-1 
scm C02/J <l,810 scf C02/million Btu>. 

<Iii> For liquid fossil fuels including 
crude, residual, and distillate oils. 
F=2.476x10-7 dscm/J <9,220 dscf/mil
llon Btu> and Fc=0.384 scm· C02/J 
Cl,430 scf C02/million Btu>. 

<iv> For gaseous fossil fuels, F=2.347. 
X 10-'f dscm/J 8,740 dscf/rnlllion Btul. 
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For natural gas, propane, and butane 
fuels, Fc=0.279X io-1 scm C02/J <1,040 
scf C02/million Btu) for natural gas, 
0.322x10-1 scm C02/ J u.200 scf C02/ 
mlllion Btu) for propane, and 0.338X 10-1 
scm C02/J <l,260 set C02/milllon Btu> 
for butane. 

(Vl For bark F=l.076 dscm/J <9.575 
dscf/million Btu> and Fc=0.217 dscm/J 
< 1,927 dscf/milllon Btu>. For wood resi
due other than bark F=l.038 dscm/J 

<9.233 dscf/mllllon Btu> and Fc=0.20'1 
dscm/J <1,842 dscf/mllllon Btu>. 

<5> The owner or operator may use the 
following equation to determine an F 
factor <dscm/J or dscf/mlllion Btu> on 
a dry basis <If it is desired to calculate F 
on a wet basis. consult the Administra
tor> or Fe factor <scm C02/J, or scf C02/ 
million Btu> on either basis In lieu of the 
F or Fe factors specified in paragraph 
If> <4>· of .this section: 

F 
.227.0(%H) +95.7(%C) +35.4(%8) +8.6(%N)-28.5(%0) 

= GCV 

(SI units) 

1~{3.64(%H) +I.53(%C) +O .. "i7(%S)+0.14(%N)--0.46(%0)) 
F= GCV 

(English units) 

F 
20.0(%C) 

• GCV 

(SI units) 

F =321 Xl~(%C) 
• GCV 

(English units) 

(I> ••• 
<ill GCV is the gross calorific value 

<kJ/kg, Btu/lb> of th.e fuel combusted, 
determined by the A.S.T.M. test methods 
D 2015-66<72> for solid fuels and D 1826-
64<70) for gaseous fuels as applicable. 

<Iii> For affected facillties which fire 
·both fossil fuels and nonfossil fuels, the 
F or F. value shall be subject to the 
Administrator's approval. 

<6> For affected facilities firing com
binations of fossil fuels or fossil fuels and 
wood residue, the For F. factors deter
mined by paragraphs (f) C4> or m <5> of 
this section shall be prorated in accord
ance with the applicable formula as fol
lows: 

n n 
F= °Li X,F, or F.= °Li X,(F,) i 

where: 
i=l 1=1 

X1 =the fraction of total heat Input 
derived from each type of rue! 
(e.g. natural gas. bituminous 
coal, wood residue, etc.) 

F1 or (Fe) 1 =the applicable For F. factor for 
each fuel type determined In 
accordance with paragraphs 
(f) (4) and (fl (6) of thls 
section. 

n=the number of fuels being 
burned In combination. 

7. Section 60.46 is amended by sub
stituting SI units in paragraphs <bl and 
<f J and paragraph <gJ is revised as fol
lows: 

§ 60.46 Te~I methods and procedures. 

tbl For Method 5. Method 1 shall be 
used to select the ·sampling site and the 
number of traverse sampling points. The 
sampling time for each run shall be at 
least 60 minutes and the minimum 
sampling volume shall be 0.85 dscm <30 
dscfl except that smaller sampling times 
or volumes, when necessitated by process 

variables or other factors, may be ap
proved by the Administrator. The probe 
and filter holder heating systems· in the 
sampling train shall be set to provide a 
gas temperature no greater than 433 ·K 
C320°F>. 

• • • 
(fl For each run using the methods 

specified by paragraphs <a> < 3 J , <a> < 4 >, 
and <al <5> of this section, the emissions 
expressed in ng/J Ob/million Btu> shall 
be determined by the following pro
cedure: 

E=CF 20.9 
20.9 -percent 0 1 

where: 
(1) E=pollutant emtsalon ng/J (lb/ 

rnJlllon Btu). 
(2) C=pollutant concentration, ng/ 

dscm (lb/ dscf), determined by method 5, 6, 
or 7. 

(3) Percent O,=oxygen content by vol
ume (expressed as percent), dry basis. Per
cent oxygen shall be determined by using the 
111 tegrated or grab .sampling and analysJs 
procedures of Method 3 aa applicable. 

The sample shall be obta~ed aa folio~: 

• • • • 
(gl When combinations or fossil fuels 

or fossil fuel and wood residue are fired, 
the heat input, expressed in watts <Btu/ 
hr>, Is determined during each testing 
period by multiplying the gross calorific 
value of each fuel fired <in J/kg or 
Btu/lb> by the rate of each fuel burned 
<In kg/sec or lb/hrl. Gross calorific 
values are determined in accordance with 
A.S.T . .M. methods D 2015-66<72) <solid 
fuelsl. D 240-64<73> <liquid fuels>. or D, 
1826-64<7> !gaseous fuels> as applicable. 
The method used to determine calorific 
rnlue of wood residue must be approved 
by the Administrator. The owner or oper" 
ator shall determine the rate of fuels 
burned during each testing period by 
suitable methods and shall confirm the 
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rate by a material balance over the steam 
generation system. 
(Sections 111, 114, a.nd 301 (a) of the Clean 
Al Act as amended by section 4(a) of Pub. L. 
91-604, 84 Stat. 1678 and by section 15(cl (2) 
of Pub. L. 91-604, 84 Stat. 1713 (42 U.S;C. 
1857c-6, 1857c-9, 1857g(a)). 

IFR Doc.76-33966 Flied 11-19-76;8:45 am I 

5 0 Title 40-Protectlon of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
[FRL 639-2J 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to Reference Methods 13A 
and·.J,,38 

On August 6, 1975 <40 FR 33151>. the 
Environmental Protection Agency <EPA> 
Promulgated Reference Methods 13A and 
13B in Appendix A to 40 CFR Part 60. 
Methods 13A and 13B prescribe testing 
and analysis procedures for fluoride 
emissions from stationary sources. After 
promulgation of the methods, EPA con· 
tlnued to evaluate them and as a result 
has determined the need for certain 
amendments to improve the accuracy 
and precision of the methods. 

Methods 13A and 13B require assembly 
of the fluoride ·sampling train so that 
the filter is located either between the 
third and fourth impingers or in an 
optional location between the probe and 
first lmpinger. They also specify that a 
fritted glass disc be used to support the 
filter. Since promulgation of the meth
ods, EPA has found that when a glass 
frit filter support is used in the optional 
filter location, some of the fluoride 
sample is retained on the glass. Although 
no tests have been performed, it is be
lieved that fluoride retention may also 
occur if a sintered metal frit filter sup
port is used. However, in tests performed 
using a 20 mesh stainless steel screen 
as a filter suppart no fluoride retention 
was noted. Therefore, to eliminate the 
possibility of fluoride retention, sections 
5.1.5 and 7.1.3 of Methods 13A and 13B 
are being revised to require the use of 
a 20 mesh stainless steel screen filter 
support if the filter is located between 
the probe and first impinger. If the filter 
is located in the normal Position between 
the third and fourth lmpingers, the glass 
frit filter suppart may still be used. · 

In addition to the changes to sections 
5.1.5 and 7.1.3. a few corrections are also 
being made. The amendments promul
gated herein are effective on November 
29. 1976. EPA finds that good cause exists 
for not publishing this action as a notice 
of proposed rulemaking and for making 
it effective immediately upon publication 
because: 

RULES AND REGULATIONS 

1. The action is intended to· Improve 
the accuracy and precision of Methods 
13A and 13B and does not alter the 
overall substantive content of the meth
ods or the stringency of standards of 
performance for fluoride emissions. 

2. The amended methods may be used 
Immediately in source testing for fluoride 
emissions. 

Dated: November 17.1976. 
JOHN QUARLES, 

Acting Administrator. 

In Part 60 of Chapter I. TiUe 40 of the 
Code of Federal Regulations, Appendix 
A is amended as follows: 

1. Reference Method 13A is amended 
as follows: 

cal In section 3., the phrase "300 
µg/llter" is corrected to read "300 mg/ 
liter" and the parenthetical phrase "<see 
section 7.3.6)" is corrected to read "<see 
section 7.3.4) ". 

Cbl Section 5.1.5 is revised to read as 
follows: 

5.1.5 Filter holder-U located between the 
probe and first lmplnger, borosilicate glass 
with a. 20 meeh stainless steel screen filter 
support and a silicone rubber gasket; neither 
a glass frit filter support nor a. sintered metal 
filter support may be used If the f!.lter la In 
front of the lmplngers. If located between 
the third and fourth lmplngers, borosilicate 
glass with a glass frit filter support and a 
silicone rubber gasket. Other ma.terlal11 of 
construction may be used with approval from 
the Administrator, e.g., If probe liner ts stain
less steel, then filter holder may be stalnl111111 
steel. The holder design shall provide a poal· 
tlve seal against leakage from the outside or 
around the filter. 

Ccl Section 7.1.3 is a.mended by re
vising the first two sentences of the sixth 
paragraph to read as follows: 

·7.1.3 Preparation of collection train. • • • 
Assemble the train aa shown In Figure 

13A-1 with the filter between the third and 
fourth l111plngers. Alternatively, the filter 
may be placed between the probe and fl.ni 
lmplnger If a 20 mesh stalnle&& steel screen 
ts used for the fl.I ter support. • • • · 

• • • • • 
<d> In section 7.3.4, the reference ln 

·the first paragraph to "section 7.3.6" Is 
corrected to read "section 7.3.5". 

2. Reference MethOd 13B is amended 
as follows: 

<al In the third line of section 3, the 
phrase "300µg/liter" is corrected to read 
"300 mg/liter". 

(b) Section 5.1.5 is revised to read as 
follows: 

5.1.5 Filter holder-«! located between the 
probe and first lmplnger, borosilicate glass 
with a 20 mesh stainless steel screen filter 
support and a silicone rubber gasket; neither 
a glass !rlt filter support nor a sintered metal 
f\ltcr support may.be used If the filter 111 In 
front of the lmplngers. It located between 
the third and fourth tmplngers, borosilicate 
glass with & glass frlt filter support and a 
silicone rubber gasket. Other materials ·or 
construction may be used with approval from 
the Administrator, e.g., tr probe liner Is stain
less steel, then filter holder may be stalnlesa 
steel. The bolder· d.eslgn shall provide a posl· 
ttve seat against lea.ltage from the outalde or 
around the filter. 

Cc> Section 7.1.3 is amended by revis
ing the first two sentences of the sixth 
paragraph to read as follows: 

7.1.3 Preparation of collection train. • • • 
Assemble the train as shown In Figure 

lSA-1 (Method 13A) 'll:lth the filter between 
the third and fourth lmplngers. Alterna
tively, the filter inay be placed between the 
probe the first lmplnger If a 20 mesh stain
less steel screen Is used for the filter sup
port. • • • 

• • . . " 
Cd> In section 7.3.4, the reference in 

the ftrst paragraph to "section 7.3.6" is 
corrected to read "section 7.3.5". 
(Sec5. 111, 114, and 301(a) Clean Air Act;as 
amended by sec. 4(a) or Pub. L. 91-604, 84 
Stat. 1678 and by sec. 15(c) (2) of Pub. L. 
91-604, 84 Stat. 1713 (42 U.S.C. 1857c-6, 
1957c-9. and 1857g(2)) .) 

IFR Doc.76-34888 Filed 11-26-76;8:45 amJ 
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Title 4~t!Cciion of Environment 

CHAPTER 1-ENVJRON\\JIENTAL 
!PROTECTION AG~CV 

SUBCHAPTER ~IR PROGRAMS 

IFRL 651-0J 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to Pima County 
Health Department On Behalf of Pima 
County Air !Pollution Control District 

Pursuant to the delegation of atttl1or-
tty i'or- the standards of performance for 
new stationary sources (NSPS 1 t-o the 
Pima County Henlth Department on be
half of the Pima County Air Pollution
Control District, dated October 7, 1976, 
EPA Is today amending 40 CFR 60.4 
Address, to reflect this delegation. A 
document announcing this delegation 
is published today at 41 FR in the Notices 
section of this Issue.- The amended 
§ 60.4 is set forth below. It adds the ad
dress of the Pima County Air Pollution 
Control District, to which must be ad
dressed all reports, requests, applications, 
submittals, and communications pursu
ant to this part by sources subject to the 
NSPS located within this Air Pollution 
Control District. 
- The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effective lmme
dlate Jy in that It ls an admini'>trattve 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which ls reflected by this ad
ministrative amendment was effective on 
·october 7, 1976 and it serves no purpose 
to delay the technical change on this 
addition of the Air Pollution Control 
District's address to the Code of Federal 
Regulations. 

This rulemaking is effective immedi
ately, and ts issued under the authority 
of Section 111 of the Clean Air Act, es 
am~mded (42 U.S.C. 1867c-6>. 

Dated: November 19. 1976. 
R. L. O'Cm.-NELL. 

Aeling Regional Administrator. 
Environmental Protectfon 
Agency, Region IX. 

Part 60 of Chapter I,. Title 40 oI the 
Code of Federal Regulations is a.mended 
as follows: 

1. In § 60.4 paragraph Cb> Is amended 
by adding subparagraph D to read es 
follows: 
§ 60.-1 Aoldress. 

0 

(3) • 
(A)-(C) o o o 
0-Arizona. 

0 Q " 

Pima County Air Pollut.tnu Coutrol DL!
trict, 151 \Vest Congre~· R• ,. -pr,_ Tucson. AZ 
85701. 

0 0 

lf'R Doe.76-35562 Filed 12-2-76;8:45 snl( 
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S2 (PRL 657~) 

!?ART 60-STANDARDS OF PERFORM
ANCE FQR NEW STATIONARY SOURCES 

~legation of Authority to State of Callfor
- nia on Behalf of San Diego CountJ Air 

Pollution Control District -

Pursuant to the delegation of authority 
for the standards of perfonnance for 
new stationary sources CN8PS) to the 
State of California on behal! of the Ban 
Diego County Air Pollution Control D1a
trlct, dated November 8, 1976, EPA ts 
today amending 40 CFR 60.4 Address, to 
reflect thts delegation. A Notice announc
ing this delegation 1s published in t.lle 
Notices section of this issue, under EPA 
<FR Doc. 76-36929 at page 54798> .• The 
amended § 60.4 ls set forth below. It adds 
the addrei;s of the Ban Diego County Air 
Pollution Control District, to which must 
be addressed all reports, requests, appli
cations, submittals, nnd communications 
pursttnnt to this }lart b.v sources subject 
to the NSPS located within this Air Pol-,_ 
lutlon Control District. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective Imme
diately In that It is an administrative 
change and not one of substantive con
tent. No additional substantive burden.ci 
are imposed on the parties affected. The 
delegation which ls reflected in this ad
rn1n1strattve amendment was effective on 
November 8, 1976 and it serves no pur
pose to delay the technical change· on 
this addJtion of the Air Pollution Control 
District's address to the Code of Federal 
Regulations. 

Thia rulemaking is effective immedi• 
ately, and ts issued under the authority 
of section 111 of the Clean Air Act. -as 
amended (42 U.S.C. 1857c-6): 

_Dated: November 26, 1976. 
SHELIA M. PRJNDIRVILLE, 

Acting Regional Administrator, 
Envfronmenthl Protection 
Agency, Region IX. 

Part 60 of Chapter L Title 40 of the 
Code of Federal Regulations ts amended 
as follows: 

1. In § 60.4 paragraph Cb> ts amended 
by revising subparagraph P to read as 
follows: 

§ 60.J Ad1lrr1u•. 

(bl • . . 
(A)-(E) • • • 
P--Call!orn la: 

• • 

- Bay Area Air Pollut-lon Control Dllitrict, 
939 Ellis Street, San Frnnci.soo, CA 9410(). 

Del Norte County Air Pollution Control 
Dlfltrict, Courthom1e, Crescent City, OA 95531. 

Fresno County Air Pt>llutlon Oontrot DIA• 
trlct, 515 S. Cedar Avenue, Fresno, OA 93'1011. 

Humboldt County Afr Pollution Control 
District, 6600 8. Broadway, Eureka, CA 96501. 

Kem County Air Pollution Control DIR· 
trlct. 1700 Plower Street (P.O. Box 997), 
Bakersfield, CA 93302. 

Madera County Air Pollution Control DI!'!· 
trlct, l,ll5 W. Yosemite Avenuo. Madern. OA 
93687. 

MendoClno County Air Pollutton Control 
District, County Courthouse, Ukiah, OA 
96482. 
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Monterey Bay Unified Air Pollution Control 
Dlstrtct, 420 Church Street (P.O. Boll: 487> 
Sallnaa, CA 93901. - · 

Northern Sonoma County Atr PolluUon 
Control District, 3313 Chanate Road Banta 
Rosa, CA 964-04. ' 

Sacramento County Air Pollution Control 
District, 3701 Branch Center .Road, Sacra
mento, CA 95827. 

San Diego Oounty Air PolluUon Oontl'ol 
Dlstrtct, e1eo m-apeau Dnve. SUI. ~ 
OA 92128. • 

San Joaquin County Air Pollution Control 
District, 1601 E. Hazelton Street (P.O. Box 
2000) Stockton, CA 96201. 

Santa BarhMa County Air Pollution Con
trol District, 4440 Ca.Ile Real Santa Barbara 
CA 93li0. • • 

Stanl!!lr.rn1 County Air Pollution Control 
DL~trlct, 820 Scenic Drive, Mode..to, CA 95360. 

Trinity County Air PolluUon Control Dls
trtct, Box AJ, WeavervUie, CA 96093. 

Ventura. County Air Pollution Control Dl11-
trlct, 626 E. Santa Clara Street Ventura CA 
93001, • ' 

rm Do<;.76-36926 Flied 12-14-76;8:45 amJ 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of Ohio 
Pursuant to the delegation of autho1;ty 

to Implement the st.andards of per
f:•: :i':>ncr for new stat.ionary sources 
· "~SPS 1 to thr State of Ohio on August 4, 
Ip·;(;. EPA ls t{1day amending 40 CFR 
1.:n.4. Address to reflect this dclegat.ion. 
.'\ Noticr nnno1mrinr,- this delegation is 
;--ahli~hecl in the Notices section of this 
l!'Hte of the FEDERAL REGISTER (FR Doc. 
'i6-37487J. The amended § 60.4 is set 
forth below which ndds the addresses 
of the Agencies in Ohio which assist the 
Sf.ate in the delegated nuthorit.y to that 
list of addresses to which aII reports, re
que1<ts. applications, submittnls, and 
communications to the Administrator 
pursuant to this part must be sent. 

The Administrator finds good cause for 
foregoing prior notice and for making 
t.his n1lemaking effective immediately in 
that it is an administrative change and 
not one of substantive content. No addi
tional substantive burdens are imposed 
on the parties affected. The delegation 
which is reflected by this administrative 
amendment was effective on August 4, 
1976, and it serves no purpose to delay 
the technical change of this addition of 
the addresses to the Code of Fedeml 
Regulations. 

This ru.lemaking is effective immedi
ately, and is issued under the authority 
of section Ill of the Clean Air Act; as 
a.mended. 
142 u.s.c. 1857c-6.) 

Dated: December 10, 1976. 
GEORGE R. ALEXANDER, Jr., 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as foIIows: 

1. In § 60.4, paragraph (b) is amended 
by revising subparagraph KK, to read 
as follows: 
§ 60.-1- Ad1lrr~~. 

(bl • • • 
(A)-(JJ) • • • 
(KK) Ohlo-
:\ledina; Summlt o.nd Portage Counties; 

Director, Air Pollution Control, 177 South 
Broadway, Akron, Ohio, 44308. 

Stark County; Director, Air Pollution Con
trol Division, Canton City Health Depart
ment., City Hall, 218 Clev~land Avenue SW. 
Canton, Ohio, 44702. 

Butler, Clermont, Hamilton and Warren 
Counties; Superintendent, Division of Air 
Pollution Control, 2400 Beekman Street., Cin
cinnati, Ohio, 45214. 

Cuyahoga. County; Commissioner, Division 
of Afr Pollution Control, Department <>f 
PulJllc Health and Welfare, 2735 Broadway 
An>nue, Clenland, Ohio, 44116. 

Lora.In County; Control omcer. Division of 
Air Follutlon Control. 200 West Erie A\·enue, 
ith Floor, Lorain, Ohio, 44-052. 

Belmont, Carroll, Columbiana, Hilrrio;on, 
Jefferson. and Monroe Counties; Direct.or, 
Nort-h Ohio Valley Air Authority (NOVAA), 
81'1 Adam3 Street, Steubenville, Ohio, 43952. 

Clark, Darke, Greene, Miami, Montgomery, 
and Preble Counties; Supervisor, Regional 
Air PolluUon Control Agency (RAPcA), 
:\fontgomery County Health Department, 4-51 
Wf'6t Third Street, Dayton, Ohio, 45402. 

RULES AND REGULATIONS 

LucM County and the City of Ros.sford (in 

Wood Count.y); Director, Toledo Pollution 
Control Agency. 26 ;\fain Street, Toledo, Ohio, 
43605. 

AdRnlS. Bro1.n1. Lawrence, and &Jot.o 
Counties: Engineer-Director, Air Division, 
Port8mont-h City Hmlth Depo.rtment. 740 
Second St.rect, PortRmouth. Olilo, 45G62. 

All<'n. A.;llland. Auglaize. Crawford. Oe
flnnc<', Erie. Fulllln, Hnncock. Hnrdln, H~nry. 
Huron. Kno~. 1-lnrlon, Mercer, Morrow. 
Ottawa. Paulding, Putnam. Richland, San
dusky. &>nccn.. Van Wert. Williams, 
Wood (except City of Rossford), e.n\f Wyan
dot Count.It'!'; Ohio Environmental Protec
tion Agency. Northwest District Office. 111 
We<:t Wa;;h!ngton Street, Bowling Green, 
Ohio, 43402. 

A.;htalJula, Geauga, Lake, Mahoning, 
Trumbull, and Wayne Counties; Ohio Envl
ronmenh~l Prot.ectlon Agency, Northeast Dis
trict O:fice. 2110 East Aurora Road, Twins
burg. Ohio. 44087. 

Atheni<. CoshO<'ton. Gallla, Guernsey, High
land. Hocking, Hol'l'les, Jackson, Meigs, 
l\lorgnn. Mu~lngum, Noble, Perry, Pike, 
Ro.;s:· Tu~cnrnwas. Vinton, and Washington 
Counf les: Ohlo Environmental Protection 
Agency. Southeast DlstTlct Office, Route 3,. 
Box 603. Logan, Ohio, 43138. 

Chn.mpn.lgn, Clinton, Logan, and Shelby 
Counties: Ohlo Environmental Protection 
Agency, Southwest District Office. 7 Ea.Rt 
Fourth Street, Da~-ton, Ohio, 45402. 

Delaware, Fairfield, Fayette, Franklin, 
1.lcklng, Mo.dison, Pickaway, and Union 
Count.lei;; Ohio Em·trorunental Protection 
Agency, Centml District Office, 369 Eitst 
Broad Street. Oolumb\11!, Ohlo, 43215. 

fF'R Doc.i6-37488 Filed 12-20-76;8:45 amJ 
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SUBCHAPTER c-AIR PROGRAMS 

DELEGATION OF AUTHORITY-NEW 
SOURCE REVIEW 

Delegation of Authority to the State of 
North Carolina 

The amendments below institute cer
tain address changes for reports and 
applications required from operators of 
new sources. EPA has delegated to the 
~State of North Carolina authority to 
review new and modified sources. The 
delegated authority includes the reviews 
wtder 40 CFR Part 52 for the prevention 
of significant deterioration. It also in
cludes the reviews under 40 CFR Part 60 
for the standards of performance for 
new stationary sources and reviews un
der 40 CFR Part 61 for national emission 
standards for hazardous air pollutants. 

IV-156 

A notice announcing .the delegation of 
authority is published eL~ewhere in this 
issue of the FEDERAL REGISTER. These 
amendments provide that aII reports, re
quests. applications, submittals. and 
communications previously required for 
the delegated reviews will now be sent 
instead to the North Carolina Environ
mental Management Commission. De
partment of Natural and Economic Re
sources. Division of Environmental Man
agement, P.O. Box 27687, Raleigh. North 
Carolina 27611. Attention: Air Quality 
Section. instead of EPA's Region IV. 

The Regional Administrator finds 
good cause for foregoing prior public 
notice and for making this rulemaking 
effective immediately in that it is an 
administrative change and llot one of 
substantive content. No additional sub
stantive burdens are imposed on the par
tie5 affected. The delegation which is 
reflected by this administrative amend
ment was effective on November 24, 1976, 
and it serves no purpose to delay the 
technical change of this addition of the 
State address to the Code of Federal 
regulations. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of Sections 101. 110, 111, 112. and 301 of 
the Clean Air Act. as amended, 42 U.S.C. 
1857, 1857c-5, 6, 7 and 1857g. 

Dated: December21.1976. 
JOHN A. LITTLE, 

Deputy Regional Administrator. 

PART 60-STANOARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 
• 2. Part 60 of Chapter I, Title 40, Code 

of Federal Regulations, is amended as 
follows: In § 60.4, paragraph <b> is 
amended by i·evising subparngraph <II> 
to read as foilows: 

§ 60. 1 t\ddrr•"· 

(bl ••• 

(Al-(HH) • 

• 

(II I North Cnrolina En\·lronmcutal Man
agement Commission, Department of Natural 
and Economic Resources, Division of Envl
ronmental Management, P.O. Box 27687, Ra
leigh, North Carolina 27611. Attention: Air 
Quality Section. 

• • 
SUBCHAPTER C-AIR PROGRAMS 

(FRL664-3J 

• 

PART 60-STANDAR11S OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to St<ite of 
Nebraska 

:Pursuant to the delegation of author
ity for the Standards of Performance 
for New Stationary Sources ( NSPSl, to 
the State of Nebraska. on November 24. 
1975. the Environmental Protection 
Agency <EPA> is today a.mending 40 CFR 
60.4, [Address. I. to reftect this delega
tion. A notice annotmcing this delegation 
Is published <December 30, 1976>. in the 
FEDERAL REGISTER. E.ffective immediately 
all requests, ·reports, applications, sub
mUtals, and other communications con
cerning the 12 source categories of the 



NSPS which were promulgated Decem
ber 23, 1971, and March 8, 1974, shall 
be sent to Nebraska Department of En
vironmental· Control CDECJ, P.O. Bnx 
94653, State House Station, Lincoln, 
Nebraska 68509. However, reports re
quired pursuant to 40 CFR 60.7<aJ shall 
be sent to EPA. Region VII. 1735 Balti
more, Kansas City, Missouri 64108, as 
well as to the State. 

The Regional Administrator finds good 
cause for forgoing prior public notice 
and making this rulemaking effective 
immediately in that it is an administra
tive change and not one of substantive 
content. No additional substantive bur
dens are imposed on the parties affected. 
This delegation, which Is reflected by this 
administrative amendment. was effective 
on November 24, 1975, and it serves no 
purpose to delay the technical change of 
this addition of the State address to the 
Code of Federal Regulations. 

This rulemaking is effective imme
diately, and is Issued under the author
ity of Section 111 of the Clean Air Act, 
as amended. 
(42 u.s.c. 1857c-6.) 

Dated: December 20, 1976. 
JEROME H. SVORE, 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph Cbl Is amended 
by revising subparagraph <CC> to read 
as follows: · 

§ 60.4 Address. 

• • 
<b> ••• 
<AJ-<BB> • • • 

• • 

CCC> Nebraska Department of Envi
rorunental Control, P.O. Box 94653, State 
House Station. Lincoln, Nebraska 68509. 

(FR Doc.76-38234 Flied 12-29-76;8:45 am) 

(FRL 664--6) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of 
Iowa 

Pursuant to the delegation of author
tty for New Source Performance Stand
ards <NSPSJ to the State of Iowa on 
June 6, 1975, the Environmental Protec
tion Agency is today amending 40 CFR 
60.4. [Address.I to reflect this delegation. 
A notice announcing this delegation is 
published <December 30, 1976l, In the 
FEDERAL REGISTER. 

The amended § 60.4 provides that all 
reports. requests, applications. submit
tals, and other communications required 
for the 11 sou~e categ.::ries of the NSPS. 
which were delegated to the State, shall 
be sent to the Iowa Department of Envi
ronmental Quamy <DEQI. 39:?0 Delal\·are 
Avenue. P.O. Box 3326. Des Moines. Iowa 
50316. However. reports required pur
suant to 40 CFR 60.7<a) shall be sent to 
EPA. Region VII. 1735 Baltimore, Kan
sas City, Missouri 64108, as well as to the 
State. 

RULES AND REGULATIONS 

The Regional Administrator finds· good 
rause to forgo prior public notice and 
make this rulemaking effective immedi
ately in that it is an administrative 
change and not one of substantive con
tent. The delegation was effective June 6, 
1975, and it serves no purpose to delay 
the.· technical change of the addition of 
the State address to the Code of Federal 
Regulations. 

This rulemaking is effective immedi
ately and is issued under the authority 
of Section 111 of the Clean Air Act, as 
amended. 
·t42 u.s.c. i857c-6.) 

D~ted: December 20; 1976. 
JEROME H. SVORE, 

Regional Administrator. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4, paragraph <bl is amended 
by revising subparagraph Q, to read as 
follows: 
§ 60.4. Addni;s. 

<b> ••• 
IAJ-IP> • • • 

• • 

<Ql State of Iowa, Department of 
Environmental Quality,· 3920 Delaware, 
P.O. Box 3326, Des Moines, Iowa 50316. 

(FR Doc.76--3~Z.H Fll_ed 12-~9-76;8:45 aml 
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5 5 Title 40--Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

(FRL66S--1) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to State of Vermont 

Pursuant to the delegation of author
ity for the Standards of Performance for 
New Stationary Sources <NSPS) to the 
State of Ve1mont on September 3, 1976, 
EPA Is today amending 40 CFR 60.4, 
Address. to reflect this delegation. A no
tice announcing this delegation is pub
lished today In the FEDERAL REGISTER. 
<See FR Doc. 77-546 appearing in the 
Notices section of this issue>. The 
amended ~ 60.4, which adds the address 
of the Vermont .. Agency of Environ
mental Protection to which all reports, 
requests, applications, submittals, and 
communications to the Administrator 
pursuant to this part must also be ad
dressed, is set forth below. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective im
mediately in that It is an administrative 
change and not one of substantive con
tent. No additional sub6tantive burdens 
are Imposed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
September 3, 1976, and it serves no pur
pose to delay the technical change of 
this addition to the State address to the 
Code of Federal Regulations. 

This rulemaking is effective imme
diately, and is issued under the authority 
of Section 111 of the Clean Air. Act, as 
amended. 42 U.S.C. 1857c-6. · 

Dated: December 17, 1976. 

JOHN A. S. McGLENNoN, 
Regional Administrator. 

Part 60 of Chapt~r I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In ~ 60.4 paragraph <b> is amended 
by revising subparagraph CUU>· to read 
as follows: 

§ 60 •. J Addrcs~. 

• 
lbl • • • 

( UU I-State of Vermont. Agency of Environ
mental Protection, Box 489, Montpelier, 
Vermont 05602. 

• • 
IFR Doc.77-547 Flied 1-5-77;8:45 nm) 
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5 6 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

I FRI, 673-6] 

NEW SOURCE REVIEW 

Delegation of Authority to the State of 
South Carolina 

The amendments below institute cer
tain address changes for reports and ap
plications required from operators of new 
sources. EPA has delegated to the State 
of South Carolina authority to review 
new and modified sources. The delegated 
aut.hority includes the reviews under 40 
CFR Part 52 for the prevention of sig
nificant deterioration. It also includes 
the review under 40 CFR Part 60 for tlie 
standards of IJ('rfonnance for new sta
tionary sources and review under 40 CFR 
Part Gl for national emission standards 
for hazardous air pollutants. 

A notice announcing the delegation of 
authority is published elsewhere in the 
noLiccs section of this L5sue of the FED
t:n/11. R.t:r.1sTER. 'I11cse amendment.<; pro
vide that all YcporLs, request.<;, appll~
tio11s, :;11bmltt.als, and communlcatio11s 
previously required for U1e delegated 
reviews will now be sent to the Office of 
Environmental Quality Control, Dcpart
parlmcnt of Health and Environmental 
Control, 2600 Bull Street, Columbia, 
South Carolina 29201. instead of EPA's 
Region IV. 

'I11e Regional Administrator finds 
good cause for foregoing prior public 
notice and for making this rulemaking 
t"ffcctlve inunediately ln t.hat it 1s an ad
ministrative change and not one of sub
~;l.1Ul Uve cont;.·.,t. No additional sub6tan
tive burdens r.re tmposcd on the parties 
affected. The delegation which is reflect
ed by this admlnJstmtive amendment 
WM effective on October 19, and 1t 
serves no PUl"J>OfiC to delay the technical 
change of th1s addition of the State ad
dress to the Code of Federal Regula
tions. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of sections 101, 110, 111, 112, and 301 
of the Clean Air Act, as amended, 42 
U.S.C. 1857c-5, 6, 7 and 1857g. 

Dated: January 11, 1977. 
JOHN A. LITTLE, 

Acting Regional Administrator. 

RULES AND REGULATIONS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

DELEGATION OF AUTHORITY TO THE STATE 
OF SOUTH CAROLINA 

2. Part 60 of Chapter I, Title 40, Code 
of Federal Regulations, is amended by 
revising subparagraph <PP> of § 60.41b) 
to read as follows: 

§ 60.4 . Addrt>~s. 

lb) ••• 
(A)-(00) • • ' 
(PP) State of South Carolina, Ollicc of 

Envlronment41l Quality Control, Dt>partmcnt 
of Health and Environmental Control, 2600 
Bull Street, Columbln, South Cnrollna 2!J201. 
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NOTICES 

ENVl~ONMENTAL PROTECTION 
AGENCY 

(FRL 675-4) 

AIR PROGRAMS-STANDARDS OF PER· 
FORMANCE FOR NEW STATIONARY 
SOURCES 

Receipt of Application and Approval of 
Alternative Performance Test Method 

On January 26. 1976 (41 FR 3826), the 
Environmental Protection Agency <EPA) 
promulgated standards of performance 
for new primary aluminum redw·Uon 
plants under 40 CFR Part 60. The sl.aud
ar<L~ limit air emissions of gaseous and 
particulate fluorides from new and modi
fied primary aluminum reduction plants. 
The owners or operators of affected fa
cilities are required to determine com
pliance with these standards by conduct
ing a performance test as spccifled in Ap
pendix A-Reference Methods, Method 
l 3A or 13B, "Determination of Total 
Fluoride Emissions from Stationary 
Sources" published in t.he FEDERAL REG
ISTER August 6. 1975 <40 FR 33157>. As 
provided in 40 CFR 60.S(b), l2) and (3), 
the Administrator may approve the use 
of an equivalent test method or may ap
prove the use of an alternative method 
if the method has been shown to be ade
quate for the determination of compli
ance with the standard. Method 13A 
.specified that total fluorides be deter
mined by the SPADNS Zirconium Lake 
colormetrlc method, and Method 13B 
specified that this determination be made 
by the specific Ion electrode meUlod. 

On September 3, 1976, EPA received 
written nppllcatlon for approval o! equiv
alency for a third analytical teclmlque 
from Kaiser Aluminum and Chemical 
Corporation, Oakland, California. Specif
ically, the application requested approv
al of ASTM Method D 3270-73T, "Ten
ta.Uve Method of Analysis for Fluoride 
Content of the Atmosphere and Plant 
Tissues," 1974 Annual Book of ASTM 
Standards-Part 26. 

Specific guidelines for the detennina
tlon of method equlvalency have not been 
estabILc;hed by EPA. However, EPA has 
completed a. technical review or the ap
pl!ca tion and has determined that the 

· ASTM method will produce results ad
equate for the determination of compli
ance with the standards of pcrfonnance 
for new primary·. alumJnum plant.'!. 
Therefore, EPA approves the ASTM 
method as an alternative to the analyt
ical procedures specified In paragraph 
7.3 "Analysis" of.Method 13A or 13B for 
nluminwn plants, pursuant to 40 CFR 
60.8(b) (3). 

Dated: January is. 1977 . 
. ROGER STRELOW. 

Assistant Administrator 
Jor Afr and Waste Management. 

(FR Doc.77-2385 Filed 1-25-77;8:45 am] 
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57 
Tllhi 40---Prolcr;tlon of Fnvironmrmt 

CHAPTlR I-ENVIRONMENTAL 
PROTECTION AGENCY 

(FHL liG!l-4) 

PART GO-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Revisions to Emission Monitoring 
Requirements and to Reference Methods 
On October 6, 1975 C40 FR 46250 >. 

under sections 111, 114, and 301 of the 
Clean Air Act, as amended, the Envi
ronmental Protection Agency <EPA) 
promulgated emission monitoring re
quirements and revisions to the perform
ance testing Reference l'.1cthods in 40 
CPH. Part 60. Since that time, EPA has 
determined that there is a need for a 
number of . .revisions to clarify the re
quirements. Each of the revisions being 
made in 40 CPR Part 60 are discussed 
as follows: 

1. Section 60.13. Paragraph <c> (3) has 
been rewritten to clarify that not only 
new monitoring systems but also up
graded monitoring systems must comply 
with applicable performance specifica
tions. 

Paragraph <e> (ll is revL5ed to provide 
that data recording is not required more 
frequently than once every six minutes 
<rather than the previously required ten 
seconds> for continuous monitoring sys
tems measuring the opacity of emissions. 
Since reports, of excess emissions are 
based upon review of six-minute aver
ages, more frequent data recording is 
not required in order to satisfy these 
monitoring requirements. · 

2. Section 60.45. Paragraphs Ca) 
through (el have been reorganized for 
clarification. In addition, restrictions on 
use of continuous monitoring systems for 
measuring oxygen on a wet basis have 
been removed. Prior to this revision, only 
dry basis oxygen monitoring equipment 
was acceptable. Procedures for use of wet 
basis oxygen monitoring equipment have 
been approved by EPA and were pub
lished in the FEDERAL REGISTER as an al
ternative procedure (41FR44838). 

Also deleted from § 60.45 are restric
tions on the location of a carbon dioxide 
<co,> continuous monitoring system 
downstream of wet scrubber ftue gas de
sulfurization equipment. At the time the 
regulations were 1 promulgated <Octo
ber 6. 1975). EPA thought that limestone 
scrubbers were operated under condi
tions that could cause significant. gen
eration or absnrption or co,. by thr 
scrubbing solution which would cause 
errnrs in the monitoring results. F.PA in
vestigated this potential problem and 
conclucted that lime 0r limestone scrub
bers unrlcr typical conctitions of opera
tion do 11ot sii:nificantly alter the con
centration Of CO, in the flue i:as and 
would not "introduce siunificant errors 
into the monitoring rrrnlts. Lime scrub
bers onerntc at a pH level l:Jetwcen 7 and 
8 which will maximize SO, absorption 
and minimize CO, absorption. Thus. the 
effect of CO, loss on the emission results 
is expected to be minimal. The exact 
amount of co,. Joss, if any, during the 
scrubber operation has not been deter-

RULES AND REGULATIONS 

mil1f'1) nln<'c It Ii; dr111!lllll'l1L 1111on l.111! 
11111·ral.l111: condltlou:; for a p;irUr·ular fa
cility. Although rach percent of CO, ab
sorption will result in a positive bias of 
7.1 percent <at a stack concentration of 
14 percent CO,> In the final emission 
results, i.e. the indicatf'd results may be 
higher than actual stack concentrations. 
the actual bias is expected to be very 
small since the amount of CO, absorp
tion will be much less than one percent. 

In ftue gases from limestone scrubbers, 
there exists ·a possibility of the addition 
of CO, from the scrubbing reaction to 
the co, from the fuel combustion. Every 
two molecules of SO, reacting with the 
limestone will produce fl, molecule of co,. 
Limestone scrubbers are typically oper
ated at an approximate temperature of 
50° C under acidic conditions. At these 
operating conditions the amount of co, 
generated In a 90 percent efficiency 
scrubber is 1350 ppm or 0.135 percent 
co,. This will introduce a negative bias 
of 1 to 1.5 percent for a CO, level of 8 to 
15 percent. This amount of potential 
error compares favorably with systems 
previously approved. Therefore, EPA is 
removing the restrictions which limited 
the installation of carbon dioxide con
tinuous monitoring systems to a location 
upstream of the scrubber. 

Several other revisions are being made 
to paragraphs Ca). <bl, <c>. and <e> of 
Subnart D which imnrove the clarity or 
further define the intent of the regula
tions. Parng-rnph (<fl has beP.n rP.served 
for later addition of fuel monitoring pro
visions. 

3. Performance Specification 1. Para
graoh 6.2 has been rewritten to clarify 
requirements that must be met by con
tinuous opacity monitor manufacturers. 
Manufacturers must certify that at least 
one analyzer from each month's produc
tion was tested and meets all applicable 
requirements. If any requirements are 
not met. the production for the month 
must he resamplPd according to militarv 
standard lO!;D <MIL--STD-105Dl and re
tested. Previously the regulation re
quired that each unit of nroduction had 
to be t.ested. Conies of MIJ~STD-10!1D 
may be purchased from the Suoerintrnd
ent of Documents. U.S. Government 
Printing Office. Washinrrton. D.C. ?0402. 

4. Performance Specification 2. Figure 
2-3 of Performance Specification 2 has 
been corrected to properly define the 
term "mean differences." The corrections 
in the operations now conform with the 
statistical definitions of the specifica
tions. 

5. General. These amendments pro
vide optional monitorini;: procedures that 
may be selected by an owner or operator 
of a facility affected by the monitoring 
requirements of 40 CFR Part 60. Certain 
editorial clarifications arc also included. 
Proposal of these amendments is not 
necessary because the changes are either 
interpretative in nature. or represent 
minor changes in instrumentation trst
ing and data recording, or allow a wider 
selection of equipment to be used. These 
changes will have no effect upon the 
number of emission sources that must be 
monitored or the quality of the resultant 

eml~•~;lon clnln. Tirn chanr.es nrr. co111dst
c11t wltll recent determinations or the 
Admil~istrator with respect to use of o.1-
ternative continuous monitoring systems. 

6. Effective date. These revisions be
come effective March 2, 1977. 
(l;ccs. '111. 114, 301 (a). Clean Air Act, as 
amended, Pub. L. 91--004, 84 Stat. 1678 (42 
U.S.C. 1857c-6. 1857c-9, 1857g(a)) .) 

NoTE.-The Environmental Protection 
Agency has determined that this document 
does not contain a major proposal requiring 
preparation o! an Inflation Impact State
ment under Executive Order 11821 and OMB 
Circular A-107. 

Dated: January 19, 1977. 
JOHN QUARLES, 

Acting Administrator. 

In 40 CPR Part 60 Subpart A, Subpart 
D, and Appendix B are amended as fol
lows: 

Subpart A--General Provisions 
1. Section 60.13 is amended by revis

ing paragraphs <cl <3> and <e> <ll as 
follows: 
§ 60.13 Moni1orinr; re11uiremcnls. 

• • 
(C) • • • 

<3> All continuous monitoring systems 
referenced by paragraph <c> (2) of this 
section shall be upgraded or replaced <if 
necessary> with new continuous . .moni
toring systems. and the new or improved 
systems shall be demonstrated to com
ply with applicable performance· speci
fications under paragraph <cl Cl) of thi:; 
section on or before September 11, 1979. 

• • • • 
Ce) • • • 
< l) All continuous monitoring sys

tems referenced by paragraphs <c> <l> 
and <c> (2) of this section for measuring 
opacity of emissions shall complete a 
minimum of one cycle of sampling and 
analyzing for each successive ten-second 
period and one cycle of data recording 
for each successive six-minute period. 

• 
Subpart 0--Standards of Performance for 

Fossil Fuel· Fired .Steam Generators 
2. Section 60.45 is amended by revising 

paragraphs Ca), <b>, <c>, and <e> and by 
reserving paragraph (d) as follows: 

§ 60.45 F.mi~sion and fuel monitoring. 

(a) Eacl'I. owner or operator shall in
stall. calibrate. maint.'lin, and operate 
continuous monitoring systems for meas
uring the opacity of emissions, sulfur 
dioxide emissions, nitrogen oxides emis
sions. nnd either oxygen or carbon di
oxide except as provided in paragraph 
Cbl of this section. 

<bl Certain of the continuous moni
tol"ing system requirements under para
graph <al of this section do not apply 
to owners or operators under the follow
ing conditions: 

11 > For a fossil fuel-fired steam gen
erator that burns only gaseous fossil 
fuel, continuous monitoring systems for 
measuring the opacity of ~missions and 
sulfur dioxide emissions are not re
quired .. 
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<2> For a fossil fuel-fired steam gen
erator that docs not use a flue gas de
sulfurization device, a continuous moni
toring system for measuring sulfur di
oxide emissions is not required if the 
owner or operator monitors sulfur di
oxide emission5 by fuel sampling and 
analysis under paragraph Cd> of this 
section. 

<3> Notwithstanding §60.13<b>, in
stallation of a continuous monitoring 
system for nitrogen oxides may be de-. 
layed·until after the ini~if11 performance 
tests under § 60.8 have 9een conducted. 
If the owner or operator demonstrates 
during the performance test that emis
sions of nitrogen oxides are less than 70 
percent of the applicable standards in 
§ 60.44, a continuous monitoring system 
for measuring nitrogen oxides emissions 
is not required. If the initial performance 
test results show that nitrogen oxide 
emissions are greater thap 70 percent of 
the applicable standard,hthe owner or 
operator shall install a co tinuous moni
toring system for nitrogeh oxides within 
one year after the date of! the initial per
formance tests under § 60.8 and comply . 
with all other applicable monitoring re
quirements under this part. 

(4) If an owner or operator does not 
install any continuous monitoring sys
tems for sulfur oxides and nitrogen ox
ides, as provided under paragraphs <b> 
<I> and <b> <3> or paragraphs Cb> (2) 
and <b> <3> of this section a continuous 
monitoring system for measuring either 
oxygen or carbon dioxide is not required. 

<c> For performance ~valuations un
der § 60.13<c> and calibration checks 
under ~ 60.13<d>, the following proce
dures shall be used: 

Cl> Reference Methods 6 or 7, asap
plicable. -shall be used for conducting 
performance evaluations of sulfur diox
ide and nitrogen oxides continuous mon
itoring systems. 

(2) Sulfur dioxide or nitric oxide, as 
applicable, shall be used for preparing 
calibration gas mixtures under Perform
ance Specification 2 of Appendix B to 
this part. 

<3> For affected facilities burning fos
sil fuel!s>. the span value for a continu
ous monitoring system measuring the 
opacity of emfaslons shall be 80, 90, or 
100 percent and for a continuous moni
toring system measuring sulfur oxides or 
nitrogen oxides the span value shall be 
determined as follows: 

(In parts per million J 

Fossil fuel 

Oas .••...•.•••• 
Liquid ........ . 
Solid .•....••.•• 
Combhint.ions •• 

1 Not applicable. 

where: 

Rpan value lor 
sulfur dioxide 

(') 
1,000 
1.600 

l,00011+1,500z 

Span vnluo for 
nitrogen oxides 

500 
liOO 
500 

500Cz+u>+1,oooz 

x-the fraction of total heat lnput derived 
from gai;eoll!I fossll fuel, and 

J- the fraction or total beat lnput derived 
from liquid fossil fuel, and · 

B= the fraction of total beat lnput 4erlved: 
from solld foeall fuel. 

RULES AND REGULATIONS 

<4> All span values computed under 
paragraph Cc> C3J of this section for 
burning combinations of fossil fuels shall 
be rounded.to the nearest 500 ppm. 

<5> For a fossil fuel-fired steam gen
erator that simultaneously burns fossil 
fuel and nonfossil fuel, the span value 
of all continuous monitoring systems 
shall be subject to the Administrator's 
approval. 

<d> !Reserved] 
Ce> For any continuous monitoring 

system installed under paragraph ca> of 
this section, the following conversion 
procedures shall be used to convert the 
continuous monitoring data into units of 
the applicable standards <ng/J, lb/mil
lion Btu>: 

<I> When a continuous monitoring 
system for measuring oxygen ls selected, 
the measurement of the pollutant con
centration and oxygen concentration 
shall each be on a consistent basis <wet 
or dry>. Alternative procedures ap
proved by the Administrator shall be· 
used when measurements are on a wet 
basis. When measurements are on a dry 
basis, the following conversion procedure 
shall be used: · 

E=CF [ 20.9 J 
. 20.9-percent 02 

where: 
E, C, F, and %0. are determined under para

graph ( r) of tiils section. 

<2> When a· continuous monit.oring 
system for measuring carbon dioxide is 

lowing conversion procedure shall ·be 
used: 

E=CF.·[ lOO ] 
percent C02 

where: 

E, C, F, and %CO. are determined under 
paragraph ( f) of this section. 

APPENDIX B--PERFORMANCE 
SPECIFICATIONS 

3. Performance Specification 1 is 
amended by revising paragraph 6.2 as 
follows: 

6 . ••• 

6.2 Corutormance with the requirements 
Of section 6.1 may be demonstrated by the 
owner or operator or the affected facility by 
testing each analyzer or by obtaining a Ctll'
tlficate of conformance from the Instrument 
manufacturer. The certificate must certify 
that at least one analyzer from each month's 
production wa.s tested and satisfa.Ctorlly met 
all appllcaible requirements. The certificate 
must sta~ that the first analyzer randomly· 
rnmpled met all requirements or paragraph 
6 of this specification. If i.ny of the require
ments were not met, the certificate must 
show that the entire month's analyzer pro
duction was resampled according to the mili
tary standard 1050 sampling procedure 
(MIL-STD-1050) Inspection level II; was re
tested for ·each or the applicable require
ments under paragraph 6 or this specifica
tion; and was determined to be acceptable 
under MIL-STD-1050 procedures. The certifi
cate of conformance must show the results 
of each test performed for the analyzers. 
sampled during the month the analyzer be" 
Ing lnstalled was produced. 

selected, the measurement Of the pol- • • • 
lutant concentration and carbon dioxide 4. Performance Specification 2 is 
concentration shall each be on a con- a.mended by revising Figure 2-3 as 
sistent basis <wet or dry) and the fol-. follows: 

Reference Hethoa ~mo es 

Different) !late I s.:i. , NO 

I 
HO HO . I HO sample j Analyzer l-Kour 

est and Sample 1 Sample 2 ! Sample 3 ! A~er•r Average (ppm)• {ppm) 
No. Time i (ppm) {ppm) (ppm) I (ppm) i (ppm ! so2 "°· so, "°· ! I I i I I 1 I 

l I I I I i 
l . ! i i 3 I 

I I i i ! 4 

! ; I I I ! : 5 

6 I ! I I 
; 1 · 1 I 

7 I 

8 . I I i I 

9 I : I 
'tcan reference method Hean reference method !iean of 
~l ••'Ille (so1) lul ••lut (llO,l t the 41fferencu 

951 Confidence lnter1111s • .!.· ppm (502) .. ppm (NO_> 

kccur1c1es • >1ean of the t1iffP.rences + 9SS co11ftdence-1nterval 100 • S (SO) 
Mun rehrenet method v~ lue " -- 2 • _. _s (No.> 

bplaln and. nport method used to 4etemlne lntegraUd nenge• 

~ 

F.1gure 2-3. Accuracy Dett.,,lnatlon (so2 and NOa) 

(Secs. 111, 114, 301 (a), Clean Air Act, as amended, Pub. L. 91~. 84 St.&t. 1678 (42 U.8.C. 
1857o-8, 1857-9, 1857g(a)_)). 

[FR Doc.77-2744 Ried l-2&-77;8:45 am) 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES. 

Delegation of Authority to City of 
Philadelphia 

Pursuant to the deleriation of author
ity for the standards of performance 
for new stationary sources INSPS> to 
the City of Philadelphia on Septem
ber 30. 1976. EPA is today amending 
40 CPR 60.4. Address. to reflect this 
delegation. For a notice announcing 
this deiegation. see FR Doc. 77-3712 
published in the Notices section of to
day's FEDERAL REGISTER. The amended 
~ 60.4, which adds· the address of the 
Philadelphia Department of Public 
Health. Air Management Services. to 
which all reports. requests, applications, 
submittals. and comm•mications to the 
Administrator pursuant to this part 
must also be addressed. is set forth be
low. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective im
mediately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected by this Ad
ministrative amendment was effective on 
September 30. 1976. and it serves no 
purpose to delay the technical change 
of this address to the Code of Federal 
Regulations. 

This rulemaking is effective imme
diately, and is issued under the author
ity of section 111 of the Clean Air Act, 
as amended, 42 U.S.C. 1857c-~. 

Dated: January'25, 1977. 
A. R. MORRIS, 

Acting Regional Administrator. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as followi;: 

l. In § 60.4, paragraph <b> is amended 
by revising subparagraph <NN> to read 
as follows: 

§ 60 .. 1 A11drl"~•· 

• 
fbJ ••• 

(A)-(J\ll\11 • • • 

• 

(NN) (a) City of Philadelphia: Philadelphia 
Department of Public Health, Air Man
agement Services. 801 Arch Street, Phila
delphia. Pennsylvania l!H07. 

• • • 
{FR Doc.77-3709 Flied 2-3-77;8:45 am) 
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59 PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Region V Address; Correction 

Section 60.4 paragraph (a) fs correct.ed 
by changing Region V <Dllnois, Indiana, 
Minnesota, Michigan, Ohio. Wisconsin> , 
1 North Wacker Drive, Chicago, Illinois 
80606 to Region V <Illlnols, Ind.Jana, 
Minnesota, Michigan, Ohio, Wisconsin>, 
230 South Dearborn ~treet. Chicago, D
lJnois 60604. 

Dated: March 21. 1977. 
GEORGE R. ALEXANDER, Jr., 

.Regional AdministTator. 
(PR Doc.77-IM06 Plied 8-29--77;8:46 am) 

PART 6G-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of 
Wisconsin 

Pursusnt to the delegation of author-· 
ity for the standards of performance for 
new stationary sources <NSPS> to the 
State of Wisconsin on September 28, 
1976, EPA 1s today amending 40 CFR 
60.4, Address, to reflect this delegation. 
A Notice announcing this delegation is 
published today, March 30, 1977, at 42 
FR 16845 in this FEDERAL REGISTER. The 
amended § 60.4, which adds the address 
of the Wisconsin Department of Natural 
Resources to which all repcrls, request.s, 
a.ppllcations, submittals, and communi
cations to the Administrator pursuant-to 
this part must also be addressed, ls set 

·forth below. 
The Administrator finds good cause for 

foregoing prior public notice and for 
making this rulemaking effective im
mediately in that it is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties affected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
September 28, 1976 and it serves no pur
pose to delay the technical change of this 
addition of the State address to the Code 
of Federal Regulations. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of section 111 of the Clean Air Act, as 
amended. 42 U.S.C. 1857c-6. 

Dated: March 21, 1977. 
GEORGE R . .ALEXANDER, Jr., 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In I 60.4 paragraph <b> ls amended 
by revising subparagraph <YY>, to read 
as follows: 
§ 60.4 Address. 

• • 
(b) ••• 
(A)-(:XX) • • • 
(YY) Wisconsin-

• • • 

Wisconsin Department of Natural Resources, 
P.O. Bo:r '1921, Mad.Ison, WiscOnsln 63707. 

(PR Doc.77-M04 Plied 8-29-77;8:45 am) 
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60 
Title 40-Protectlon of EnVlronment 

CHAPTER ~NVIRONMENTAL . 
PROTECTION AGENCY 

(PRL716-8) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Compliance With Standards and 
Maintenance Requirements 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 

SUMMARY: Th1s action amends the 
general provisions of the standards of 
performance to allow methods other 
than Reference Method 9 to be used as a 
means of measuring plume opacity. The 
Environmental Protection Agency <EPA> 
la Investigating a remote sensing laser 
radar system of measuring plume opacity. 
and believes it could be considered u an 
alternative me~.to Reference Method 
.II. 'Ib1s amendmen~ would allow EPA to 
propose such aystems as alternative 
methods in the future. 

EFF'ECTIVE DATE: June 22, 1977. 
FOR FURTHER INPORMATION CoN
TACT: 

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
t.elephone no. 919-688-al46, ext. 271. 

SUPPLEMENTARY INF'ORMATION: 
As or1gtnally expressed, 40 CFR 60.ll<b> 
permitted the use of Reference Method 9 
exclus1vel:v for determlning whether a 
90urce complied with an applicable 
oP&City standard. By this action, EPA 
amends I 60.11 Cb> so that alternative 
methods approved by the Adm1nJstrator 
may be used to determine opacity. 

When I 60.ll<b> was originally pro
mulgated, the visible emissions <Method 
t> technique of determining plume 
opacity with trained vtSlble emission ob
lel'Vers was the onlY expedient and accu
rate method available to enforcement 
personnel Recently, EPA funded the de
'9elopment of a remote sensing laser ra
dar system CLIDAR> that appears to pro
duce results adequate for determination 
of compliance with opacity st.andards. 
EPA ls currently evaluating the equip
ment and la considering proposing its 
aae as an alternative technique of meas
m1ng plume opacity. 

Th1s amendment will allow EPA to 
consider use of the LIDAR method of 
determln1ng plume opacity and, if ap
propriate, to approve this method for en
forcement of opacity regulations. U th1a 
method appears to be a suitable alterna
Uve to Method 9, it wW be propased in 
the FEDERAL REGISTER for public com
ment. After considering comments, EPA 
wm determine u the new method w1ll be 
an 11.CCePt.able means of determtnJrig 
epectty compliance. 
ca-.111, 114, 301(&), Clee.n A1r Act, sec. f(a) 

. ot Pub. L. tll-604, 84 Stat. 1883; sec. •<•> of 
Pub. L. 111-«>f. M Stat. 1687; BllC. 2 of Pub. L. 
1lo. I0-1'8, 81 SW.t. ICM. ("2 V.8.C. lBS'fc-41, 
J.U7o-O and 1BS7g(a)) .) 

RULES AND REGULATIONS 

NO'l'S.-Economtc Impact An&IJBIB: The 
Znvtronm~ntal Protection Agency has deter
mined that this action does not conta.tn a 
major proposal requiring preparation of an 
:Bconomlc Impact Analysis under Executlft 
Orders 11821 and 11949 and OMB Circular 
.&-10'1. 

Dated: May 10, 1977. 

DoUGLAS M. COSTLE, 
Administrator. 

Part 60 of Chapter I, Title 40 of. the 
Code of l'edera.l Regulations is amended 
ufoDows: · 

L Section 60.11 Js amended by revising 
paragraph Cb> as follows: 
f 60.11 Compliance with standards and 

maintenance requirement&. .. • • • • 
Cb> C)wnJ;>1tance with Gp&Cfty .tand

llldl ID tl1ll pan llhal1 be dekmnJned lrJ 
conducting observations in accordance 
with Reference Method 9 bi Appendix A 
ol this part or any alternative method 
that is approved by the Administrator. 
Opacity readings of P<>rtions of plumes 
which contain condensed, uncombined 
water vapar shall not be ·used for pur
l>06ea of determlning compliance with 
opacity st.andards. The results of con
tfnuoui; monitoring by transmtssometer 
which indicate that the apacity at the 
time v1sual observations were made was 
not In excess of the standard are proba
tive but not conclusive evidence of the 
actual opacity of an emission, provided 
that the source shall meet the burden of 
proving that the instrument used meets 
Cat the time of the alleged violation> 
Performance Specification 1 in Appendix 
B of this part, has been properly main
t.ained and Cat the time of the alleged 
Violation> calibrated, and that the 
resulting data have not been tampered 
with 1n any way. 

• .. • • • 
(Secs. 111, 114, 301 (a), Clean A1r Act, Sec. ' 
(a) of Pub. L. 91-604, 84 Stat. 1683; sec.•<•> 
of Pub. L. 91-604, 84 Stat. 1687; sec. 2 of Pub. 
L. No. 90-148 81 Stat. &04 ('2 u.s.c. 1857c~. 
1857c-9, 1BS7g(a)) .) 

(PR Doc.77-H582 PUed 5-20-:-77;8:'6 am] 
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61 
Title~~ @'i ~mrirroinmoot 

CHA~ ~~UOONMIEl'\ITAI!. 1Pll'210l~©
il'GON AGIEN~ 

IP'RL 7<12-a I 
PART EC-$YANDARDS Ql!F l;;>EIRIFIO~· 
ANCE FOR NIEW STATIONAR'lf SOURCES 

Petroleum R!Sflner),1 IFluld Ca~a~lc Cracking 
Unit ~a'Ulf~ ~'"a~n0rs~am:i 

AGENCY: Environmental Protection 
Agency. 

ACTION: F1ml i"U!e. 
SUMMARY: Thts 1-ule revises ~e s~c!D 
&rd which llmlts the opacity oi' omission.a 
from new, modiiled, or reconstructed 
petroleum refinery fiuid catal:vtlc crack
ing unit catalyst regenerators to 30 per
cent, except i'or one six-minute period in 
any one hour. The revlslon ls being made 
to make the standard consistent with a 
revision t.o the test methoo for opacity. 
The standard implements the Clem Air 
Act and ls intended to require the prot:ier 
operation and maintenance oi' fluid cst&
lytic cracking unit catalyst regenerators. 

EFFECTIVE DATE: June 2~. 19'16. 

ADDRESSES: Coples of the comment 
letters and a report which contains a 
summary of the issues and EP A's re
sponses are available for public inspec
tion and copying at the U.S. EnvlronD 
mental Protection Agency, Public Infor
mation Reference Unit <EPA Library), 
Room 2922, 401 M Street SW., Washing
ton, D.C. Copies of the report also may 
be obtained upan written request from 
the EPA Public Information Center 
<PM-215), Washington, D.C. 20460 
<specify Comment Summary-Petroleum 
Refinery Fluid Catal:vtlc Cracking 
Units>. 
FOR FURTHER XNFORl\IIATXON CON
TACf: 

Don R. · Goodwtn, Emission Ste.ndards 
and Engineering Divlslon, Environ
mental Protection Agency, Research 
Triangle Pe.rk, North Ce.rollna 277U, 
telephone number 919-688-8146, ex
tension 271; 

. SUPPLEMENTARY INFORMATION: 

BA PKG ROUND 

On June 29, 1973, the U.S. Court of 
Appeals for the D!§trlct of Columbia 
Circuit remanded to EPA the standards 
of performance for Portland cement 
plants <Portland Cement Assoctatton v. 
Ruckelsh.aus, 486· P. 2d 375). One of the 
issues remanded was the use of ope,eity 
standards. On November 12, 1974, EPA 
respanded to the remand <39 PR 
39812> a.nd on May 22, 1975, the Court 
amrined the use of opacity st!mdards 
C613 P.· 2d 506>. 

In the remand response, EPA recon
sidered the use of opacity standards and · 
concluded that they are a reliable, in
expensive, and useful means of ensuring 
·that control equipment is p,>rcperly mrun
ta.ined and opara~ mi 9Jl tlmea. EPA 
also made revtslcms to the E!alersl pre-



vtB1GDs G'l 00 C!'iR. l?art 00 and to "the 
lReference Method e. 

EPA reevaluated the -opacity standard 
fa? petroleum refinery fiuid cat.alytlc 
crmcklns unit cat.alyst regenerators in 
Ught of the revisions t.o Referei:lce 
Method 9, and proposed a revlston to 
thls standard on August 30, 1976 (41 PR 
36600>. The revision ls not the result of 

.a. reevaluation of the technlcal, economic 
e.nd environmental basts for the atand
m.rd. Consequently, the revised cpacltf 
standard will be neither more nor less 
str'..ngent than the previoUB standard. 
end will be consistent with the mass 
emission standard <1.0 kg/1000 kg Of 
col!ll burnom . 

StrrlawtY oF COmmNTS AND EPA's 
&SPONSES 

EPA receivett slx letters commenting 
on the proposed revision <three from In
dustry and three from State and local 
sovernments>. Two commenters Pointed 
cut that the basis for the orlglnal .opac
ity standard assumed new fluid catalytic 
cracklng units would be of 65,000 barrels 
per day capacity, but the proPoSed re
vision assumed new fluid catal,Ytlc crack
ing units ~uld be o.f less than 50,000 . 
barrels per day capacity. Two other com
menters Pointed out that jhe orlglnal 
standard allowed one three,;.minute ex- . 
ceptlon from the opacity standard of 
perfotmance . to accommodate soot
blowing in the carbon monoxide boiler 
e.nd that the proposed change to m
minute averages did not justify adding 
e.n additiona.1 exception. 

A review of the basis for the orlglnal 
opacity standard indicates the com
menters are correct. Large, new or modi
fied fluid catalytic cracking units wm 
more likely be in the range of 65,000 
barrels per day capacity, and one ex
ception per hour more accurately reflects 
the one three-minute exception allowed 
under the previous test method. The ef
fect of increased capacity on the opacity 
of particulate mass emissions was dis
cussed both in the FEDERAL REGIS'l'ER no
tice proposing revision of the opacity 
standard and In the background infor
mation document SUPPortlng the revi
sion, Considering the effect on opacity of 
the greater capacity of a 65,000-barrel
per-day fluid catalytic cracking unlt 
compared to~ a 50,000-barrel-per-da.Y. 
unit leads t.o the conclusion that the 
opacity standard should not be revised 
to 25 ·percent, but should remain at 30 
percent opacity. Accordingly, the revised 
opacity standard ls promulgated as 30 
percent opacity with one six-minute ex
ception period per hour. 

One comment concerned §·60.ll<e> of 
the General Provisions and questioned 
whether in its present form it adequately 
accounts for the problems of petroleum 
refinery fluid catalytic cracking units. 
Section 60.ll<e> provides rellef for those 
individual sources where, because of op
erating variables, opacity readings are 
abnormally high and .cause it to exceed 
the standard, even thOUgh.it is in com
pliance with the mass emission stand-

· RUlES AND. REGULATIONS 

&rd. The mechantsm for relief ls that 
oP8Cib' read1nga may be taken durlns 
lnltlal start-UP mass emission testing 
and a speclal opacity standard assigned 
to the source. 

Petroleum refinery fluid catalytlc
crack.lng units operate continuously for 
periods of two years or more; and over 
such long periods, mass and opactb' 
emissions gradually Increase. For thJs 
reason, the mass and opacity. standards 
were set on the basis of levels achievable 
at the end of the run. It ts to be ex
pected, therefore, that at the beginnfng 
of the run, both mass and opacity em111;. 
slons from such units wtll be well below 
the standard, even in some cases where 
opacity readings are abnormally h1gh 
given the mass emissions. In such cases, 
an individualized opacity standard based 
on beginning-of-run readings would not 
necessarlly prevent the facmty which 
still meets the mass emissions standard 
at the end of the run from falling an 
end-of-run opacity test. To alleviate t.hJs 
problem. EPA ls adding a new 160.106 
<e> ·to the petroleum reftneey standard 
which, in conjunction with II 60.11 <e> 
<2>. fe>C3>. and <e><4> of the General 
Provisions. wtll permit determination of 
an individualized opacity standard for 
a 1luid catalytic cracking unit durlni' 
any performance test and not just the 
lnltlal performance test. This wW ensure 
that a properly operated and maintained 
source wtll not be found tn violation of 
the opacity standard, while ln com"Pll
ance with the applicable mass emission 
standard. 

The proPoBed amendment to 160.102 
<a> <2> specified that opacity readings. 
of oortlons of plumes which contain 
condensed, uncombined water vapor are 
not to be used for determining compll
ance with opacity standards. Since this 
provision has been added t.o I 60.ll<b> 
of the General Provisions, it is not neces
sa!1' to repeat it ln Subpart J for petro
leum refineries. 

llriisCELLANEOUS 

The opacity standard, as modifted, ap
plles to all affected facfilties for which 
construction or modiftcatlon was com-. 
menced after June 11, 1973, the date the 
standard was proposed. 

This revision is promulgated under the· 
authority of sections 111, 114, and 301<a> 
of the Clean Alr Act, es amended by 
.Public Law 91-604. 84 Statute 1683, 1687 
<42 U.S.C. 1857c-6, 1857c-9> and Public 
Law 90-148, 81 Statute 504 <42 U.S.C. 
1857g<a> >. ·· 

Ncmr.-'Ibe Environmental Protection 
Agency has determined that this document 
does not contain a major proposal requiring 
pl"eparatJon of a.n Economic Impact State
ment under Executive Orders 11821 and 
11949, a.nd OMB Circular &-107. 

Dated: June 24, 1977.65 

DouoLAS M. Cosnz, 
Administrator. 

Part 60, Chapter I of Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 
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1. Section 60.102<a> <2> is 'revised to 
read as follows: 

§ 60.102 Standard for particulate matter. 

<a> • • • 
<2> Oases exhibltmg greater than 30 

percent opacity, except for one six-min
ute average opacity. reading ln any 0ne 
hour. 

• . . • • • 
(Bee. 111, Pub. L. 9HI04, 84 St.e.t. 1683 (t2 
U.S.C. 1857cHJ); eec. 301(a). Pub. L. 90-148, 
81 Stat. li04 (62 U.B.C. 1867g(a) ).) 

2. Section 60.105<e> m ls revised to 
read as follows: 

§ 60.105 Emission monitoring. 

• • • • • 
<e> • • • 
< 1 > Opacity. All hourly periods which 

contain two or more six-minute perlOds 
during which the average opacity as 
measured by the continuous monit.orlng 
system exceeds 30 percent. 

• • • • • 
3. Section 60.106<e> 1s added t.o read u 

follows: 
§ 60.106 Teat methods and procedures •. 

• .. • • • 
<e> An owner or operator of a.n af

fected facfilty may request the Adm1n1s
trat.or to determine opacity of emissions 
from the affected facility during a.ny per
formance test covered under § 60.8. In 
such event the provisions of §§ 60.11 <e> 
<2> •. <e> <3>, and <e> <4> shall apply. 
(Sec. 111, 114, Pub. L. 91~04, 84 Stat. 1683, 
1687 (t2 u.s.c. 1857c-6, 1857c-9); sec. 301 (a), 
Pub. L. 90-148, 81 Stat. 504 (42 U.S.C. 1857g 
(a)).) . 

(PB Doc.77-18129 Flied &-23-77;8:45 amj 
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PART 60--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Units and Abbreviations 

AGENCY: Environmental Protection 
Agency 

ACTION: Final rule 

SUMMARY: This action revises the Gen
eral Provisions by reorganizing the units 
and abbreviations and adding the Inter
national System of Units <SI>. Until re
centlY, EPA did not have a preferred sys
tem· of measurement to be used in "8 
regulations. Now· the Agency is ·using SI 
units in all regulations issued under th18 
part. This necessitates that SI units be 
added to the General Provisions to pro
vide a complete listing of abbrevia.tlona 
used .• 
EFFECTIVE DATE: August 18, 1977. 

FOR FURTHER INFORMATION CON· 
TACT: 

Don R. Goodwin, ElnJssion Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park. North. Ca.rolina 27711, 
telephone no. 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
BACKGRO\T!m 

Section 3 of Pub. L. 94-168, the Metric 
Conversion Act of 1975,· declares that 
the policy of the United States shall be 
to coordinate and plan the increasing 
use of the metric system in the United 
States. dn December 10, 1976, a notice 
was published 1n the FEDERAL REGISTD 
<41 FR 54018> that set forth the inter
pretation and modification of the Inter
national System of Units <SI> for the 
United States. EPA incorporates SI unit.is 
in all regulations issued under 40 CFR 
Part 60 and provides common equivalent.a 
in parentheses where desirable. Use of 
SI units requires this ~ion of the • 
brevtatlons section <§ 60.3) of the GeD
eral Provisions of 40 CFR Part 80. 

Ruamra Docvlll:NTS 

An explanation of the International 
Systems of Units was presented in the 
Fl:DSBAL RsGISTEa notice mentioned 
above <41FR54018>. The Environmental 
Protection Agency ls using the Standard 
for Metric Practice tE 380-'16> published 
by the American Society for Testing and 
Materials <A.S.T.M.> as its basic refer
ence. This document may be obtained by 
aending ~4.00 to A.S.T .M.. 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

MISCELLANl:OU!I 

As th.ls revision bas no regulatory lm
P&Ct. but only defines uni~ and abbrevl-

IULES AND REGULATIONS 
ations used in this part, apportunity for 
public participation was judged unnec
essary. 
(Sections tll and 30l(a) of the Clean Air 
Act; sec. 4(a) of Pub. L. 91-604. 84 Stat. 1683; 
eee. 2 of Pub. L. 9~148,81Stat.5CK (42 u.s.c. 
1857c-6, 1857g(a)) .) 

NOTS.-The Environmental Protectlon 
Agency has determined that thls document 
does 110\ contain a major proposal requlrtllg 
preparation of an Economic Impact Analysl8 
under Executive Orders 11a21· and 11949 and 
OMB Circular A-107. 

Dated: July 8, 19'1'1. 

DOUGLAS M. COS'?LE, 
Administrator. 

40 CFR Part 60 is amended by revis
ing§ 60.3 to read as follow~: 

§ 60 •. 3 Units 1111d abbreviations. 

Used In this part are abbreviations and 
aymbols of units of measure. These are 
defined as follows: 

<a.> System International tSI> units 
of measure: 
A-ampere 
~ 
Hs-hertll 
J-joule 
lt-<iegree Kelvin 
kg-kllogram 
m..:....meter 
~ublc meter 
mg-mm\gram.-10-' gram 
mm-mllllmeter-10-a meter 
Mg-mega.gram-l<l' gra.m 
mol-molt-
N-newton 
ng-n:mogram-10-• ,gram 
nm-nanometer-JO-• meter 
Pa-pascal 
..-.econd 
1'-volt 
w-wau 
Q--Obm 
,.g-microgram-10-a gram 

<b > other units of measure: 
Btu-British thermal unlt 
·~egree Celsius (centigrade) 
cal~alorle 
c!m--<:ublc feet per minute 
cu f~blc feet 
dcf-<iry cubic feet. 
dcm-<lry cubic meter 
d8Cf-<iry cubic feet at etanc!al'd cond1tllons 
dBom-dry cubic meter at standard CODdl· 

tlons 
eq-equlvaient 
"P-<iegree Fahrenheit 
i~ .. , 
pl-gallon 
~ 
1-eq-gram equl.valen' 
hr-hour 
~lncb 
11:-1,000 
J-11~ 
1p1D-liter per minui. 
lb-pound 
meq-millfequtvalen' 
mln-m1nute 

ml-milliliter 
mol. wt.-molecular weight 
ppb-part.e per bllllon 
ppm-1>arts per mJlllon 
psla-pounds per square lneh absolute 
palg-1>0unds per square lnclh gage 
•B-degree Rankine 
acf--<:ublc feet M standard cond1Uona 
&db-cubic feet per hour at standanl oondi· 

tlons 
acm~blc meter at standard condltlons 
sec-second 
11q ft-«iuare feet 
std-:-6t standard condlttons 

· <cl Ohemical nomenclature: 
~umau'l.1!.de 
00-au-bon monoxide 
CO,--<:arbon dioxide 
Hct-hydroohlortc acid 
Hg-meroury 
H,,~water 
~ydrogen sulfide 
H,BO,-sul!urlc acid 
N,-nltrogen 
NO-nitric OX·ld& 
NO.-nltrogen dl0xlde 
NOa-nl·trogen oxides 
0,---0XygeD 
eo.~fur dloxlde 
so.-uitur trtoxtde 
SC>.--6wtur oxides 

<d> Miscellaneous: 
A.S.T.M.-<-Amerfcen 8ocfety tar 'nstlng and 

Ma.terl&la 

·(Sections 111 and 30t(a) al Ule crean Air 
Act; sec. t(a.) of Pub. L. 91-604, 84 Stat. 1683; 
eee. 2 ot Pub. L. 9~148. 8l Stat. 604 (42 O.S.C. 
1867~. 18l>7gla.)).) 

(Pa Doc.'l'7-ll056'1 PUed '1-1~'11;1:45 am} 
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63 (PBL'7~) 

PART 60-STANDARDS OF PERFORM. PART ao-sTANDARDS OF PERFORM· 
ANC~ FOR NEW STATIONARY SOURCES ANCE FOR NEW STATIONARY SOURCES 
Delegation of Authority to the State of New 

Jersey 
AGENCY: Environmental Protection 
Agency. 

ACTION: Final Rµle. 

SUMMARY: ·A notice announcing EPA's 
delegation of authority for the New 
Source Performance Standards to the 
State of New Jersey !s published at page 
37387 of today's FEDERAL REGISTER. In 
order to reflect this delegation, this docu
ment amends EPA regulations to require 
the submission of all notices, reports, and 
other communications called for by the 
delegated regulations to the State of New 
Jersey rather than to EPA. 

EFFECTIVE DATE: July 21, 1977. 
FOR FURTHER INFORMATION CON
TACT: 

J. Kevin Healy, Attorney, U.S. Envi
ronmental Protection Agency, Region 
ll, General Enforcement Branch, En
forcement Division, 26 Federal Plaza, 
New York, New York 10007, 212-264--
1196>. 

SUPPLEMENTARY. INFORMATION: 
On May 9, 1977 EPA delegated author
ity to the State of New Jersey to imple
ment and enforce the New Source Per
formance Standards. A full account of 
the background to this action and Qf the 
exact te.rms of the delegation appear in 
the Notice of Delegation which is also 
published in today's FEDERAL REGISTER. 

This rulemaking is. effective immedi
ately, since the Administrator has found 
good cause to forego prior public notice. 
This addition of the State of New Jersey 
addtes5 to the Code of Federal Regula
tions is a technical change and imposes 
no additional substantive burden on the 
parties affected. 

Dated: July 18, 1977. 
BARBARA BLUM, 

Acting Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of hderal Regulations is amended 
under authority of Section 111 of the 
Clean Air Act <42 u.s.c. 1857c-6>. as 
follows: 

<l> In§ 60.4 paragraph <b> is amended 
by revising subparagraph <FF> to read 
as follows: 
§ 60.4 Addreas. 

• • • • • 
(b) • • • 

(Pl")-State of New Jersey: New Jersey De· 
partment of Environmental Protection, 
John Fitch Plaza, P.O. Box 2807, Trenton, 
New Jersey 08625. 

• • • • • 
(PR Ooc.77-:-21020 Plied 7-20-'7'7;8:'5 am) 

FEDERAL IEOISTH, VOL. '2, NO. 140 

·THUISDA'f, 'Ul'f 21, 1977 

Applicability Dates 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: This action Incorporates 
Into the regulations the dates on which 
the standards of performance are applic
able. The dates were not a part of the 
regulations at the time of their promul
gation and considerable confusion exists 
over when the standards apply. This ac
tion removes the confusion and makes 
future enforcement of the stan.dards 
easier. 
EFFECTIVEDATE: August24, 1977. 
FOR FURTHER INFORMATION CON
TACT: 

Don. R·. Goodwin, Emission Standa.rds 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone 919-541-5271. 

SUPPLEMENTARY INFORM,4.TIO~: 
Section 111 of the Clean Air Act provides 
that "new source" under that section 
means "any stationary source, the con
struction or modification of which ls 
commenced after the publication of reg
ulations <or, if earlier, proposed regula
tions> prescribing a standard of perform
ance which will be applicable to such 
source." Thus, for standards of perform
ance under section 111, the proposal date 
<or, in the event there was no proposal, 
the promulgation qate> of a standard 
constitutes its applicability date. While 
this information 1s contained in the "Ap
plicability" section <§ 60.2> of the Gen
eral Provisions, the Agency has not, until 
now, incorporated In the regulations the 
specific applicability date<s> for each 
standard. · 

The absence of these dates from the 
various regulations has led to some con
fusion. The most frequent mistake 1s for 
the applicability date to be confused with 
the effective date. The effective date is 
the day on which ~e regulation becomes 
law <usually the day the final regulation 
ls published in the FEDERAL REGISTER). 
The etfective date has customarily been 
noted in the preamble to the final regu
lation when it appears In the FEDERAL 
REGISTER. A regulation, then, usually be
comes effective upon promulgation and 
applies to sources constructed or modi
fied after the proposal date. 

In view of Past confusion and the 
growing number of regulations, includ
ing revisions and amendments, the 
Agency bas decided to hereafter incor
porate the applicability date<s> under 
the "ApplicabWty and designation of af
fected facWty" section of each subpart . 
This action should serve to clarify wblch 
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facilities are affected by these regula
tions. This amendment provides cla.rifl
catlon of the applicabWty dates only for 
the standards promulgated to date. An 
applicability statement will be added to 
regulations under proposal and to future 
regulations at the time of promulgation. 

MISCELLANEOUS 
AB this action has no regulatory im

pact, but only sets forth applicabllity 
dates for the puroose of clarification. 
public participation was judged un
.necessary. 
(Secs. 111 and Sol (a) of the Clean Atr Act; 

sec. 4(a) of Pub. L. 91~04, 84 Stat. 1683; sec. 
2 ot Pu.'b. L. 90-148, 81 stat. 504 (42 tr.s.c. 
1857c~. 1857g(a)) .) 

NOTS.-The Envtronmental Proteotion 
Agency has determined that this !focument 
does not contain a major proposal requlrlng 
preparation ot an Economic Impact Analysis 
under Executive Orders 11821 and 11949 and 
OMB Olrcular A-107 .. 

Dated: July 18, 1977. 
BARBARA BLUM, 

Acting Administrator. 

40 CFR Part 60 is amended by revising 
Subparts D through AA as follows: 
Subpart 0--Standard!I> of Performance for 

Fossil·Fuel·Flred Steam Generators 

1. Section 60.40 is revised as follows: 
§ 60.40 Applicability and designatlo~ of 

affected facility, 

<a> The affected facilities to which the 
provisions of this subpart apply are: . 

Cl> Each fossil-fuel-fired steam gen
erating unit of more than 73 megawatts 
beat input rate <250 m111ion Btu per 
hour>. 

<2> Each fossil-fuel and wood-resldue
ftred steam generating unit capable of 
firing fossil fuel at a heat input rate of 
more than 73 megawatts <250 milllon 
Btu per hour>. . 

<b> Any change to an existing fossil
fuel-fired steam generating unit to 
accommodate the· use of combustible 
materials, other than fossil fuels as 
defined in this subpart. shall not bring 
that unit under the appllcabWty of this 
subpart. 

<c> Any fac111ty under paragraph <a> 
of this section that commences con
struction or modification after August 
17, 1971, ts subject to the requirements 
of this subpart. 
Subpart E-Standards of Performance for 

· Incinerators 

2. ·section 60.50 is revised as follows: 
§ 60.50 · Applicability and designation of 

affected facility. · 

<a> The provisions of this subpart are 
applicable to each incinerator of more 
than 45 metric tOns per day charging 
rate <50 tons/day>, which Is the affected 
facllity. 



<b> Any facility under paragraph <a> 
of this section that commences construc
·t1on or modlflcation after August 17, 
1971, ls subject to the requirements of 
this subpart. 
Subpart F-Standards of Performance for 

. ·· Portland Cement Plants 

3. Section 60.60 ls revised as follows: 
§ 60.60 Applicability and designation of 

affected facility. . 

, <a> The provisions of this subpart are 
applicable to the following affected fa
c1lities in partland cement plants: kiln, 
clinker cooler. raw mill system. finish 
mill system, raw mill dryer, raw material 

~ storage, clinker storage, finished product 
storage, conveyor transfer points, bag
ging Q.nd bulk loading and unloading sys
tems. 

<b> Any facility under paragraph <a> 
of this section that commences construc
tion or modification after August 17, 
1971,. ls subject to the requirements of 
this subpart. 
Subpart G-Standards of Performance for 

Nitric Acid Plants 
4. Section 60.70 ls revised as follows: 

§ 60.70 Applicability and designation of 
aft'ected facility. 

<a> The provisions of this subpart are 
applicable to each nitric acid production 
unit, which ls the affected faciUty. 

<b> Any facility under paragraph <a> 
of this section that commences construc

. tion or modification after August 17, 
1971, is subject to the requirements of 
this subpart. 
Subpart H-Standards of Performance for 
· Sulfuric Acid Plants 
5. Section 60.80 is revised as follows: 

§ 60.80 Applicability and designation of 
affected Jacility. 

<a> The provisions of this subpart are 
applicable to each sulfuric acid produc
tion unit, which ls the affected facility. 

<b> Any facility under paragraph <a> 
of this section that commences construc
tion or modlflcation after August 17, 
1971, 1s subject to the requirements of 

. this subpart. · 
• Subpart I-Standards of Performance for 

Asphalt Concrete Plants 
-6. Section 60.90 ls revised as follows: 

§ 60.90 Applicability and designation of 
affected facility. 

<a> The affected facWty to which the 
provisions of this subpart apply ls each 
asphalt com:rete plant. For the purpose 
of this subpart, an asphalt concrete plant 
ls comprised only of any combination of 
the following: dryers; systems for 
sc'reening, handling, storing, and wetgh
ing hot aggregate; systems for loading, 
transferring, and storing mineral fUler; 
systems for mixing asphalt concrete; 
and the loading, transfer, and storage 
systems associated with emission con
trol systems. 

RULES AND REGULATIONS 

Su~rt J--Standards of Performance for 
• Petroleum Refineries 

7. Bect10n 60.100 ls reVlsed as follows: 
§ 60.100 . Applicability and desirnation 

of aft'ected facilit7. · 
<a> The provisions of this subpart are 

e.pplicable to the following aft'ected fa
clllties in petroleum refineries: fluid 
catalytic cracking 'tµlit catalyst regen
erators, fluid catalytic cracking unit 
incinerator-waste heat boilers, and fuel 
gas combustion devices. 

<b> ADY faclllty under paragraph <a> 
of this section the.t commences construc
tion or modification after June 11, 1973, 
ls subject to the requirements of this 
subpe.rt. 

Subpart K-Standards of Performance for 
Storage Vessels for Petroleum Uqulds 
a. Section 60.110 ls revised as follows: 

§ 60.110 Applicability and designation 
of affected facility. . 

<e.> Except as provided in t 60.UO<b>, 
the affected facil1ty to which this sub
part e.pplies ls each storage vessel for 
petroleum liquids which has a. storage 
capacity greater th&n 151,412 liters 
<40,000 gallons). 

<b> This subpart does . not apply to 
storage vessels for petroleum or conden
sa.te stored, processed. and/ or treated at 
a. drllllng and production faclllty Prior 
to custody transfer. 

<c> Subject to the requlremen~ of 
this subpart ls any faclllty under '5are.
graph <a> of this section which: 

u > Has e. capacity gree.ter than 
151,412 liters C40,000 gallons>, but not 
exceeding 245,000 liters <65,000 gallons, 
and commences construction oz: m.odlfl
ce.tlon after Ma.reh 8, 1974. 

Ca> Has a capacity greater than 
245,000 mer <65,000 gallons), and com
mences constructkm. or mod1flca.tton 
after June 11, 1973. 
Subpart L-standards of Performance for 

. Secondary Lead Smelters • · 
9. Section 60.120.ls reVised as follows: 

I 60.120 Applicability and designati
of affected facility. 

<a.> The provisions or this subpart a.re 
applicable to the following affected ra.
c1llties in secondary lead smelters: Pot 
furnaces of more than 250 kg <550 lb> 
charging capacity, blast <cupola) fur
naces, and reverberatory furnaces. 

Cb> Any faclllty Under pa.ragrapb ca> 
of this section th&t commences con
struction or modiflcatlon &fter June 11, 
1973, Js subJect to the requJreznent.a of 
this subpart. 

Subpart M-Standards of Performance for 
Secondary Brass and Bronze Ingot ~ 
duction Plants . 
10. Section 60.130 ls revised as fol

lows: 
I 60.130 AppllcabWty and deeipatioa 

of affected facility. 

<a> 'lbe provislom of tb1a subpart a.re 
appllcable to the followiDa dected fa-

cllltles in secondary brass or bronze in
got production plants: reverberatory 
and electric turnaces of 1,000 kg <2,205 
lb) or greater production capacity and 
blast <cupola) furnaces of 250 kg/hr 
<550 lb/hr) or greater production ca
pacity . 

Cb) Any facWty under paragraph Ca> 
of this section that commences construc
Uon or modlflcation after June 11, 1973, 
ls subject to the requirements of this 
subpart. 
Subpart N-Standards of Performance for 

Iron and Steel Plants 
11. Section 60.1401s revised as follows: 

I 60.140 Applicability and designation 
of affected facility. 

Ca) The affected faclllty to which the 
provisions of this subpart apply ls each 
basic o]cygen process furnace. 

<b> Any faclllty under paragraph Ca> 
of this section that commences construc
tion or mocllflcatlon after June 11, 1973, 
18 subject to the requlrementS or this 
subpart. 
Subpart 0.-Standards of Perforrn•nce for 

Sewage Treatment Plants 

12. Section 60.150 ls revised as follows: 
I 60.150 Applicability and designation 

of affected facility. 

Ca> The affected faclllty to which the 
provisions of this subpart apply ls each 
incinerator which bums the sludge pro
duced by municipal sewage treatment 
faclllUes. · 

Cb) Any facWty under paragraph <a> 
of this section that commences construc
tion or modification after June 11, 1973, 
is subject to Ule requirements of tb1s 
subpart. 
Subpart P-Standards of Performance for 

Primary Copper Smelters 
13. Section 60.160 ls revised as follows: 

I 60.160 Applicability and designation 
of atreeted facility. . 

Ca.) The provisions of tlits subpart are 
apllcable to the following affected faclli
tles in primary copper smelters: dryer, 
roaster, smelting furnace, a.nd copper 
converter. 

Cb) Any faclllty under paragraph Ca> 
of this section that commences construc
tion or mocllflcation after October 16, 
19'14, ls subject to the requirement.a of 
this subpart. 

Subpart Q-Standards of Performance for 
. Primary Zinc Smelters 

14. Section 60.170 ls revised as follOWB: 
I 60.170 Applicability and designation 

of affected facility •. 

Ca) The provisions of this s'uJ>pa.i-t are 
applicable to the folloWlng affected facl11-
Ues in primary zlnc smelters: roaster and 
a!ntertng macl>ine. · 
. <b> Any facWty under paragraph Ca> 
of this section that commences construc
tion or modJflcation after October lt, 
1974, ls subJect to the requirement.a of 
tb1s subpart. 
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Subpart R---Stamiards til fjllgrl'orrnsMa fJ@:i' 
. Prlma111 aad $moitGro 

15. Sect.ton 80.180 ls revised QB follows: 

§ 60.180 Appllcabili'ly oncll deslpalliOll!l 
. of afl'eded lioci!nlly. 
<a> The provision8 of this subpart IN'<I 

applicable to the ·following e.fiected 
facWties 1n primary lead smelters: sin
t.ering ma.chine, slntering machine dis- · 
J:harge end, blast furnace, dross rever
beratory furnace, electric. smelting fur
nace, and converter. 

<b> Any facWty un4er paragraph <a> 
of this section that commences con
struction or modiflcation after October 
18, 1974, is subject to the requirements 
of this subpart. 
Subpart s-standards of ~rionnanee fw 

Primary Aluminum IR/adudlon Plante 

18. Section 00.100 ts revised ms fol
lows: 
§ 60.190 Applicabiliay snc!I designation 

of afl'ectedl facility. 

<a> The affected i'acWties 1n prlmai"J 
aluminum reduction plants to which 
this subpart applies are Potroom groups 
and anode bake plants. 

<t» Any fac1llty under paragraph <a> 
of . this section that commences con
struction ar modification after October 
23, 1974, ts subject to the requirements 
of this subpart. · 
Subpart T-Standards of Peri'ormenc:ei i'or 

the Phosphate fertilizer Industry: Wm· 
Process Phosphoric Acid Pllantl 

17. Section 80.200 ls revised as fol
lows: 
§ 60.200 Applicabiliay end! deaipalliOllll 

of affected f acililly. 

<a> The affected facWty to which the 
provisions of this subpart apply Is 08Ch 
wet-process phosphoric acid plant. Per 
the purpose of this subpart, the e.fiected 
facWty incl'Wies any combination of: 
reactors, filters, evaPorators, and hot
wells. 

<b> Any facWty under paragraph (&) 
of this section that commences con
struction or modification after October 
22, 1974, is subject to the requirements 
of this subpart. 
Subpart U-Standards of ~ri'ormanee for 

the Phosphate fertilizer Ondustry: Super· 
phosphoric Acid Plants 

18. Section 80.210 1s revised as fol
lows: 
§ 60.210 Applicability and deaignallion 

of affected facility •. 

<a) The affected facWty to which the 
provisions of this subpart apply 1s each 
superph0sphor1c e.cid plant. For the 
purpose of this subpart, the affected 
!acWty inclludes any combination of: 
evaporators, hotwells, acld sumps, and 
cooling tanks. 

<b> Any facWty under paragraph <a> 
of this section that commences con
struction or modification after October 
'22, 1974, is subject to the requirements 
of this subpart 

. lUB!..H AND HGULATIONS 

Subpart V--Standards of Performance for 
thia IFf'losphatG Fcartillzer Industry: Dlam
m::>nlum f?lhosphate Plants 

19. Section 80.220 1s revised as fol
lows: 
fi 60.220 Applicability and deslgnawna 

_of affected facility. . ·· 

<4> The affected facWty to which the 
provisions of this subpart apply 1s eacll 
granular dl!ammonium phosphate plant. 
F'or the purpose of this subpart, the af
fected facility includes any combination 
of: reactors, granulators, dryers, coolers, 
seree:ris, e.nd m!lls. 

Cb> Any fac111ty under paragraph <a> 
of this section that commences construc
tion or modification after October 22, 
1974, is subject to the requirements of 
this subpart. 
Subpart W-Standards of Performance for 

the Phosphate Fertilizer Industry: Triple 
Superphosphate Plants 

20. ~ection 60.230 Is revised as follows: 
§ 60.230 Applicability and duignation 

of affected f'acilily. . 
(a) The affected facility to which the 

provisions of this subpart apply is each 
triple superphosphate plant. For the pur
pose of this subpart, the affected facllity 
includes any combination of: mixers. 
curing belts <dens), reactors, granula
tors, dryers, cookers, screens, mills, and 
faclllties which store run-of-pile triple 
SUJ)erphosphate. 

<b> Any fac111ty under paragraph <a> 
of tb.ls section that commences oonstruc
tton or modl&ation after October 22, 
1974, 1s sUbject to the requirements of 
this subpart. 

Subpart X-Standards of Performance for 
the Phosphate Fertilizer Industry: Gran· 
ular Tripla Superphosphate Stonige 
Fadlltles 

:u. Section 80.2.401a revtsed aa follows: 
§ 60.240 AppJieability and designation 

of affect~ facility. 

<a> The afl'ected facility to which the 
provisions of this subpart apply is each 
granular triple superphosphate storage 
facility. For ttle PW"POSe of this subpart, 
the aft'ected facWty includes any combi
nation of: storage or curing piles, con
veyors, elevators, screens, and mills. 

<b> Any fac111ty under paragraph <a> 
of this section that commences construc
tion or modification after Octd>er 22, 
1974, 1a subject to the requirements of 
this subpart. 

Subpari Y-Standards of Performance for 
Coal Preparation Plants 

22. Section 60.250 Is revised as follows: 
§ 60.250 Applicability and designation 

of afl'ectt"d facility. 

<a> The provisions of this subpart are 
applicable to any of the following af
fected facilities In coal preparation 
plants which process more than 200 tons 
per day: thermal dryers, pnewnatlc coal
cleaning equipment <air tables>~ coal 
processing and conveying equipment <in
cluding breakers and crushers>, coal 

storage systems, and cool tnmsrer emd 
1oadl.ng systems. 

<b> Any facWty under paragraph <a> 
of this section that commences construc
tion or modification after October 21, 
1974, 1a subJect to thr. ~ of 
tills subpart. . . 

Subi>art Z--standards o'I Parformenee ifor 
Ferroalloy Produdlon Facllitlas 

23. Section 80.2801s revised u follow:;: 
§ 60.260 Applicabillty and cdlesignaiion 
· of affected facility. ; 

<a> The provisions of this subpa.rt'.az.e 
applicable to the following affected fa
ciltties: electric.sUbmergecl arc furn8.ces 
Which produce silicon met.al, fernisWcon. 
calcium silicon, sWcoma.nganese zircon
ium, ferrochrome sllicon, silvery 
tron, high-carbon fei"rochrome, charge 
chrome, standard ferromanganese, sili
comangane.se, feITOmanganese sWcon. or 
calcium carbide; and dust-handling 
equipment. 

<t» Any facility under paragraph <a> 
of this section that commences construc
tion or modification after Oct.Ober 21, 
1974, 1s subject to the requirements of 
this subpart. 

~ubpart AA-Standards of Performance for 
Steel Plants: Electric Arc Fu maces 

24. Section 60;270 is revised as follows: 
§ 60.270 Applicability and designatio~ 

of affected facility. 

<a> The provisions of this subpart ·are 
applicable to the following affected fa
cilities 1n st.eel plants: electric arc fur
naces and dust-handling equipment. 

<b> Any facility under paragraph <a) 
of this section that commences construc
tion or modification after October 24, 
1974, 1s subject to the requirements of 
this subpart. . 

(Secs. 111 and 801(a), Clean Air Act cs 
emended ('2 u.s.c. 18871HJ, 1B67g(a)) .) 

(PB. Doc.77-21:1130 PUGd. 7-22-77;8:46 emJ 
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65 
Title ~Protection of the Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

(FRL 742-15 I 
PART 60--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Petroleum Refinery Fluid catalYtlc Cracking 
Unit catalyst Regenerators 

Correction 
, In PR Doc. 77-18129, appearing at 

page 32426, in Part VI of the issue of Fri
day, June 24, 1977, the EFFECTIVE 
DATE should be changed to read "June 
24,1977" 

(PBL-763-3) 

PART 60--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Units and Abbreviations 

Correction 
In FR Doc. 77-20557, appearfu.g on 

page 37000 in the issue for Tuesday, 
July 19, 1977, in the second column. 
I 60.3Ca> should be changed so that the 
last abbreviation reads as follows: 
",.g-mic:rogram-10-4 gram". 

flDl~t llGlml, ¥0L 41, 

NO. 144-WEDNISDAY, IULY 17, 1977 

67 
PART 60-STANDARDS OF PERFORM· 

· ANCE FOR NEW STATIONARY SOURCES 

Amendments to Subpart D; Correction 

AGENCY: Environmental Protection 
Agency. 

ACTION: Correction. 

SUMMARY: This document cotrects the 
final rule that appeared at page 51397 in 

RULES. AND REGULATIONS 
66 
PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Petroleum Refinery Fluid catalytic Cracking 
Unit catalyst Regenerators; Correction 

AGENCY: Environmental Protection 
Agency. 

ACTION: Correction. 

In FR Doc. 17-18129 appearing on 
page 32425 in the FEDERAL REGISTER of 
Friday, June 24, 1977, §§ 60.102<a> C2> 
and 60.105<e> <l> on page 32427 are cor
rected as follows: 
. 1. In I 60.102<a> <2>, the word "period" 
1s added in the fourth line immediately 
following tJ:ie words "in any one-hour." 

2. In I 60.105<e> <l>, "hourlY period" 1n 
the first line 1s corrected to read "one
bour peri<>ds." 

SUMMARY: This document corrects the 
final rule that appeared at page 32425 1n 
the FEDERAL REGISTER of Friday, June 24, 
1977 <FR Doc. 77-18129>. (Sec. 111, 114, 301 (a) of the Clean Air Act aa 

amended (42 tJ.S.C. 1857~. 1857c-9, 1867g 
(a))). EFFECTIVE DATE: August 4, 1977. 

FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone 919-541-5271. 

Dated: July 29, 1977. 

ERIC 0. STORK, 
Acting Asautant Administrator 

for Afr and Waste Management. 

the F'IDDAL RBOJSTU of M'.ondq, No
vember 22, 1978 <FR Doc. 76-33961>. 

EFFECTIVE DATE: August 15, 1977. 

FOR FURTHER INPORMATION CON
TACT: 

(FR Doc.77-22357 Piled 8-3-77;8:46 am) 

RDllAL llGISTll, VOL 42, 

NO. 150-THUISDAY, AUGUST 4, 1977 

!. In I 80.45<0 <4> <IT> a left parm.. 
thesis ls inserted 1n the second line be
tween "clscm/J" and "8,740." 

3. I 60.45<f> <4> <v> ls corrected to read 
aa follows: 

Don R. Goodwin, Emission Standards § 60.45 Emission and fuel monitoring. 
and Engineering Division, Environ
mental Protection Agency, Research • • • • • 
Triangle Park, N.C. 27711, Telephone m • • • 
No. 919-541-5271. (4) • • • 

Dated August 8, 1977. <v> Por bark P=2.589X10"' dscm/J 
EDWARD P. TuRRK, <9.640 dscf/mllllon Btu> and P.=0.500 

Acting Assistant Administrator, X 10·• scm CO,/J <l,860 scf CO,/mllllon 
for Afr and Waste Management. Btu>. Por wood residue other than bark 

In FR Doc. 76-33966, H 60.45<f> m P=2.492X 10-• dscm/J <9.280 dscf/mllllon 
and 60.45<f> <5> on page 51399 are cor- Btu> and P.=0.494X10"' scm co.;J · 
rected as follows: <1,840 set CC>,/mWion Btu>. 

§ 60.45 [Amended] • • • • • 
' . 1. In § 60.45(f) (4) <111> "P.=0.384 8CID 4. In I 60.45<f> (S) the F factor and P. 
co./J" in the fourth line ls corrected t.o factor equations 1n SI units are correctecl 
read ·~P.=0.384x10·• scm co.;J." t.o read as follows: 

I'= IO-• (227.2 (pct. H) +95.5 (pct. C)+35.6 (pct. S) +8.7 (pct. N)-28.7 (pct. 0)) 
GCV 

F 2.0X 10-1 (pct. C) 
• GCV . 

(Sec. 111, 114, 301(&) of the Clean Air ~ 
u amended (42 tJB.C. 1867<>-e, 181To-e, 
1857g(a)) .) 

IPR Doc.77-23402Piled11-12-77;8:45 am) 
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68 
IULES AND IEOULATIONI 

ntle 40 Pl otectlon of Em!fronment 
CHAPTER· f....:ENVIRONMENTAL 

PROTECTION AGENCY 
(PRL 775-4) 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

PART 61-NATIONAL EMISSION STAND
ARDS FOR HAZARDOUS AIR POLLUTANTS 

Authority Citations; Revision 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: ThtS action revises the au
thority citations !or Standarda o! Per
·!ormance !or New Stationary Sources 
and National Emission Standards for 
Hazardous Air Pollutants. The revision 
adopts a method recommended by· the 
FEDERAL RECJ$TER for identifying which 
sections are enacted under which statu
tory authority, making the citations 
more useful to the reader. 

EFFECTIVE DATE: August 17, 1977. 

FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin, Emission standards 
and Engineering Division, Environ
mental ·Protection Agency, Research 
Triangle Park, N.C. 27711, telephone 
919-541-5271. 

SUPPLEMENTARY INFORMATION: 
This action is being taken in accordance 
with the requirements of l CFR 21.43 
and is authorized under section 301Ca> 
of the Clean Air Act, as amended, 42 
U.S.C. 1857g<a>. Because the amend
ments are clerical in nature and affect 
no substantive rights or requirements, 
the Administrator finds it unnecessary 
to propose and invite public comment. 

Dated: August 12, 1977. 

DotrCI,AS M. CoSTLK, 
Administrator. 

Part& 80 and 11 of Chapter I. TWe 41 
of the Code of Federal Regulat1ona are 
revised as follows: 

1. The authority citation following the 
table Of section.I 1n Pan 60 11 revtaed to 
reed aa follows: 

At71'ROllITT: Sec. 111, 801(&) Of tbe Cl.a 
Air Ac\ as &mended (t2 l1.S.O. 1811'7~. 181'71 
(a)), 1Ulleu otherwtse noied. 

2. Following H 60.10 and 60.24Cg> the 
following authority citation is ~ded: 
(Sec. ·118 of the Clean Al.r Aci u amendNI 
(42 'C'B.C. l857d-l) .) 

3. Following §I 60.7, 60.8, 80.0, 80.11. 
60.13, 60.45, 60.46, 60.53, 60.54, 60.63. 
60.64, 60.73, 60.74, 60.84, 60.85, 80.93, 
60.105, 60.106, 60.113, 60.123, 60.131, 
60.144, 60.153, 60.154, 60.165, 60.166, 
60.175, 60.176, 60.185, 60.186, 60.194, 
60.195, 60.203, 60.204, 60.213. 60.214. 
60.223, 60.224, 60.233, 60.234, 60.243.. 
60.244, 60.253, 60.254, 60.264, 60.261, 
60.266, 60.273, 60.274, 60.275 and AP
pendlcea A, B, c. and D, the follow1ns 
authority citation ls added: 
(Sec. 114 of th• Clean Air Act u llU*lde4 
(42 u.s.c. 1857c-9l .) • 

4. The authority citation following the 
table of sections 1n Part 61 1B revtsed to 
read aa follows: · ' 

AUTHORITY: Sec. 112. 301(•) Of the Cleaa 
A1r Act as amended (42 t1.8.C. 185'7c-'7, 18i'71J 
(a)), unleeJ otherwise noted. 

5. Following I 61.16, the following au
thority citation ls added: 
(Sec. 118 of the Clean Air ~ u amelldM 
(42 u.s.c. 1857d-1).) 

6. Following H 61.09, 61.10, 61.12, 
61.13, 61.14, 61.15, 61.24, 61.33, 61.34. 
61.43, 61.44, 61.53, 61.54, 61.55, 61.87, 
61.68, 61.69, 61.70, 61.71, and Appendices 
A:and B, the following autnortty citat.lOR 
i-: added: 
(Sec. 114 of the Clean A1r Act aa amendM 
(42 l1.S.C. 1857c--9) .) 

(FR Doc.'77-23827 Piled &-1&-'7'7:1:41 am) 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Revision to Reference Methods 1-8 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final Rule. 
SUMMARY: This rule revises Reference 
Methods 1 through 8, the detailed re
quirements used to measure emissions 
from affected facilities to determine 
whether they are in compliance with a 
standard of performance. The methods 
were originally promulgated December 
23, 1971, and since that time several re
vtsions became apparent which would 
clarify, correct and improve the meth
ods. These revtsions make the methods 
easier to use, and improve their accuracy 
and reliability. 
EFFECTIVE DATE: September 19, 1977. 
ADDRESSES: Copies of the comment 
letters are available for public inspection 
and copying at the U.S. Environmental 
Protection Agency, Public Information 
Reference Unit <EPA Library), Room 
2922, 401 M Street, S.W., Washington, 
D.C. 20460. A summary of the comments 
and EPA's responses may be obtained 
upon written request from the EPA Pub
lic Information Center <PM-215>, 401 
M Street, S.W., Washington, D.C. 20460 
<specify "Public Comment Summary: 
Revtsions to Reference Methods 1-8 in 
Appendix A of Standards of Performance 
for New Stationary Sources">. 
FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin, Emission Standards 
and Engineering Divtsion, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone No. 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
The amendments were proposed on June 
8, 1976 <40 FR 23060). A total of 55 com-

. ment letters were received during the 
comment period-34 from industry, 15 
from governmental agencies, and 6 from 
other interested parties. They conta.lned 
numerous suggestions which were incor
porated in the final revisions. 

Changes common to all eight of the 
reference methods are: < 1 > the clarifica
tion of procedures and equipment spec
ifications resulting from the comments, 
<2~ the addition of guidelines for al
ternative procedures and equipment to 
make prior approval of the Administra
tor unnecessary and (3> the addition of 
an introduction to each reference meth
od discussing the general use of the 
method and delineating the procedure 
for using alternative methods and equip
ment. 

Specific chalilges to the methods are: 

RULES AND REGULATIONS 

ifled by the AdminJstrator, has been 
deleted. U one traverse diameter Is in a 
plane containing the greatest exPected 
concentration variation, the intended 
purpose of the deleted paragraph will be 
fulfilled. · 

2. Based on recent data from Fluidyne 
<Particulate Sampling Strategies for 
Large Power Plants Including Nonuni
form Flow, EPA-600/2-76-170, June 
1976> and Entropy Environmentalists 
<Determination of the Optimum Number 
of Traverse Points: An Analysis of 
Method 1 Criteria <draft>, Contract No. 
68-01-3172); the number of traverse 
points for velocity measurements has 
been reduced and the 2: 1 length to width 
ratio requirement for cross-sectional lay
out of rectangular ducts has been re
placed by a "balanced matrix" scheme. 

3. Guidelines for sampling in stacks 
containing cyclonic ftow and stacks 
smaller than about 0.31 meter in diam
eter or 0.071 m• in cross-sectional area 
w111 be published at a later date. 

4. Clartftcation has been made as to 
when a check for cyclonic fiow 1s neces
sary; also, the suggested procedure for 
determination of unacceptable ftow con
ditions has been revtsed. 

METHOD 2 

2. The requirement for proportional 
sampling has been dropped and replaced 
with the requirement for constant rate 
sampling. 

3. The leak check before the test run 
has been made optional; the leak check 
after the, run remains mandatory. 

METHOD 5 
1. The following alternatives have 

been included in the method: 
a. The use of metal probe liners. 
b. The use of other materials of con

struction for filter holders and probe 
liner parts. 

c. The use of polyethylene wash bot
tles and sample storage containers. 

d. The use of desiccants other than 
silica gel or calcium sulfate, when 
appropriate. 

e. The use of stopcock grease· other 
than silicone grease, when appropriate. 

f. The drying of filters and probe-filter 
catches at elevated temperatures, when 
appropriate. 

g. The combining of the filter and 
probe washes into one container. 

2. The leak check prior to a test run 
has been made optional. The PoSt-test 
leak check remains mandatory. A meth
od for correcting sample volume for ex
cessive leakage rates has been included. 

3. Detailed leak check and calibration 
procedures for the metering system have 
been included. 

1, The calibration of certain pitot tubes 
has been made optional. Appropriate con
struction and application guidelines have 
been included. · 

2. A detailed calibration procedure for METHOD- 6 

temperature gauges has been included. 1. Possible interfering agents of the 
3. A leak check procedure for pitot · method have been delineated. 

lines has been included. 2. The options of: Ca> using a Method 
METHOD 

3 
8 impinger system, or (b) determining 
so. simultaneously with particulate 

1. The appllcablllity of the method has matter, have been included in the 
been confined to fossil-fuel combustion method.· 
processes and to other processes where it 3. Based on recent research data, the 
has been determined that components requirement for proportional sampling 
other than o •. co •. CO, and N. are not has been dropped and replaced with the 
present in concentrations sufficient· to requirement for constant rate sampling. 
affect the final results. 4. Tests have shown that isopropanol 

2. Based on recent research informa- obtained from commercial sources oc
tion CPartillulate Sampling Strategies for casiona.lly has peroxide impurities that 
Large Power Plants Including Nonuni- w111 cause erroneously low so. measure
form Flow, EPA-600/2-76-170, June ments. Therefore; a test for detecting 
1976) , the requirement for proportional peroxides in 1sopropanol has been in
sampltng has been dropped and replaced eluded in the method . 
with the requirement for constant rate 5. The leak check before the test run 
sampling. Proportional and constant rate has been made optional; the leak check 
sampling have been found to give essen- after the run remains mandatory. 
tially the same result. 6. A detailed calibration procedure tor 

3. The "three consecutive" require- the metering system has been included 
ment has been replaced by "any three" in the method. 
for the determination of molecular 
weight, co. and o •. · 

4. The equation for excess air has been 
r~vtsed to account for the presence of CO. 

5. A clearer distinction has been made 
between molecular weight determination 
and emission rate correction factor 
determination. 

6. Single point, integrateci sampling 
has been included. 

METHOD 4 

METHOD 7 

1. For variable wave length spectro
photometers, a scanning procedure for 
determining the point of maximum ab
sorbance has been incorporated as an 
option. 

METHOD 8 

1. Known interfering compounds have 
been listed to avoid misapplication of 
the method. 

1. The sampling time of 1 hour has 
been changed to a total sampling time 
which will span the length of time the 

METHOD 1 pollutant emission rate is being deter-

2. The determination of filterable 
particulate matter <including acid mist> 
simultaneously with so. and S02 has 
been a.llowed where applicable. 

1. The provision for the use of more ·mined or such time as specified in an 
than two traverse diameters, when spec- applicable subpart of the standards. 

3. Since occasiliona.lly some commer
cla.lly available quant~ties of lsopropanoI 
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. IULH AND . IEGULArlONS 

have peroxide Smpurtt.lee that wm cause 
erroneously htgh sulfuric acld mistmeas
urements, a test for peroxides m 1sopro
pa.nol has been included 1n the met.hod. 

4. The gravimetric technique formals
ture content <rather than volumetric) 
has been specified. because a mixture of 
lsopropyl alcohol and water wUl have a 
volume less than the sum of the volumes 
of tts content. 

5. A closer . correspandence has been 
made between similar parts of Methods 
8 and 5. 

. Indnslon of methods In this appendix Is not Intended 
M an endorsement or denial or &heir applicability to 
'llOUrlleS that sre not 'ltlbject to standards o1 perfonnant1e. 
Tile methods an potentiall~ applicable to othl'l' llOUnll'S; 
however, applicability should be confirmed by careful 
:~~~~P~£,i;:~ evaluation of &he conditions prevalent 

· The approach followed In the formulation of the n1f
erence methods Involves specifications for equipment, 
proeedur.s, and performance. In concept, a performance 
!<))OOiJlcation approach would be preferable in all methods 
because this allows the grestes' flexibility to the user. 
In practice, however, this approach L• Impractical in most 
cases because perfolll)ence speclficahons cannot be 
established. Most of the methods described herein, 
therefore, involve specific equipment specifirations and 
procedures, and only a few methods in this appendix reiy 
on performance criteria. 

MISCELLANEOU~ llllnor changes in· th~ nrerence methods should not 
n~rily allP<'t the validily or the rerults and it Is 

Several commenter~ questioned the rwogni7.ed that alternative and equivalent methods 
meaning of the term "SUbJ"ect to the ap- exist. Section 60.8 provides aut-horit;y for the Administra-

tor to specify or approve (1) equivalent methods, (2) 
nroval of the Administrator" in relation alternative :rnethoos, and \3) minor ehang..s in !be 

to using alternate test methods and pro- ~~~~1~ .. ~h~h~l~3~~ i:;i:~~~f5e ~~e~~t<m~ ~ 
cedures. As defined in § 60.2 of subpart rucb methods and cbanges must ha'l"e prior approval of 

A. the "Adm1n1s•-tor'' 1ncludes any au fheAdministrator.Anowneren1ploringruchmethodsor 
"'"" - deviations from the reference methods without obtaining 

thorized representative of the Adminis- prior appro..-al does eo at the risk of rubsequent disap
t.ra•.or of the Environmental Protection. · proval and retesting with approved methods. 
Agency. Authorized representatives are Within the relen1nce methods, certain specific equip-

ment or procedures 8"' recognized as being acceptable 
EPA officials 1n EPA Regional Offices-or or poteutiaJJy B<'eeptable and Bn1 specifically identified 
State, local, and regional governmental in the methods. The items identified as B<'ccptable op-

omcials who have been delega ....... the re- tions may be used withont approval but m'lst be identi
~ fled in the test report. The potentlally approvable op-

SJ)ODSibility of enforcing regulations un- tlons are ciied as ."subject to the approval of the 
der 40 CFR 60. These officials in consulta.:. Administrator" or as "or equivalent." 8uch potentially 

approvable techniques or alternatives may be used at the 
tlon with Other Sta.ff members familiar discretionoftbeownerwithoutprlorapproval.However, 
with technical aspects Of source testing detailed descriptions for applying these potentially 

approvable techniques or alternatives are not provld<'CI 
wUl render decisions regarding accept- In the nrerence methods. Also, the potentially approv
able alternate· test procedures. able options are not necessarily acceptable in all applica· 

tions. Therefore, an owner electing to use such po-
In accordance with section 117 of the tentlally approvable techniques or alternatives is re

Act, publication of these methods was llllODSible for: (1) assnring that the techniques or 
alternatives ar~ in (!lot applicable and are properly 

preceded by consultation with approprt- e1ecuted; (2) including a written description or tbe 
ate advisory committees, independent alternative method In the test rtlport (the written 

rts d Fed al d rtm ts d method mu.<t be dear and must be eapable of btling per-
expe • an er epa en . an formed without additional Inst.ruction, and the degree 
agencies. · or detail should be similar to the detail contained in the 

reference methods); and (3) providing any rationale or 
(Bees. 111, 114 and· 301 (a) of tbe Clean Air supporting data nflCeSSBry to show the validitf. or the 
Mi, aec. •(&) of Pub. L. No. Dl-404, 8' Stat. alternative in tbe particular application. Failure to 
1683 ,.., ) ,,.,, Pub L. .,.._ 91 "~ ... Sta meet these requirements can result in the Adminis-

; sec. -.a .... · • ...,. -vvo; ~ t. trat.or's disapproval of the alternauve. 
1687; sec. 2 of Pub. L. No. ~148, 81 Stat. 5M 
(42 T1$.C. 1867c~. 1857c-9, 1857g(a) ).) lllETHOD I-SAMPLE A>.'D VELOCIT'f TRHER>ES l'OB 

"on:.-The Environmental Prot.ectlon BTATIONAJ\T SovacEs 
Agency bes determined that tbls document 1. Printipl< and Applitabili/11 
does not contain a major proposal requiring 1.1 Principle. To aid in the n1presentative measurl'
p1'41par&t10n of an Economic Impact Analysis ment of pollu'8nt emissions and/or total volumetric ftow 
under Executive Orders 11821 and 11949 and rate from a station~ souree, a measurement site where 

OMB Circular A-107. ~1'ii.t~~a'::d~~~:':i'o¥'U: ~k'·1~ ~~~!:i°fu~ 
Dated: August 10, 1977. a num~ of equal areas. A traverse point is then located 

within Each cf the.se equal areas. • 

DouGLAS M. CosTLE. 
1.2 Applic.ability. This method is applicahle to llow

ing 'l!ll!! SU?ams in ducts, stacks, and flues. The method 
Administrator. 1'Bnnot be used wlren: (1) llow is cyclonic or swirling (see 

Section 2.-4) .. <2) 11 staek is !<DlBllez than abOut 0.30 meter 
Pa.rt 60 of Chapter I of Title 40 of the (12 In.) In aiameter, or 0.011 m• (113 in.•) in cross-oec

Code of Federal 1:1-.1attons ls amended ttonal area, or (3) the measurement site is less than two 
.. ~'" ~k or duct diameters downstream or less than a half 

by revising Methods 1 through 8 of Ap- diameter upstream from allow disturbanc~. 
pen,.,_ A Ref M thod The "''luir~ments or this method must be considered 

u.LA - erence e s as bfofore oonstruction of a new faeility from which emissions 
follows: .. ;n be mea.."1ll'f'd; failure to do so may require subsequent 

APPENDIX A-REFEJl.E!<CE Ml:T.IIODS 

. The rererrnce methods In this appmdil arr referred to 
Ill I t!0.8 (Performance Tests) and t t!0.11 (Compliance 
With Standards and Maintenance R~uirements) of 40 
Cl'R Part 60, Buhpart A (OeneJ'BI Pro..-isions). Specific 
U8"S of these reference methods are described m the 
etandards of performance contained In the subparts 
begimung ,.·ith Subpart D. • ' 

\\ltlun eac·h staoclard of perf!Jrmance, a section titled 
"Test Methods an•! Procedures" Is provided to (I) 
identify the test methods sppllcable to the facility 
llUhjN't to the respe.•tive standard and (2) identify any 
specie.I instructions or conditions to be followed when 
applying a method to the respective facility. Such in· 
etructions (for eiample, establish sampling rates, vol
UIDes, or temr-rature") are to be used either in addition 
to, or as a suhstitute for proeedures in a reference metl1od 
Similarly, for eourre8 •UbJect to emission monltorinli 
requirements, BJl""'iflc inFtrnctlons pertaining to any use 
of a reference method are provided in the subpart -0r in 
ApJl('ndi1 II. 

·alterations to the stack or deviation from the standard 
procedure. Cases Involving variants are suhJect to ap
proval by the ·Administrator, U .8. Environmental 
Protection -'i:•ncy. 

2. Proudurt 

2.1 Sel""tion of Measurement Site. Sampling or 
velocity mea.<Urement is performed at a site located at 
~t eight stack or duct diameters downstream and two 
dlamet<>rs upstream from any llow disturbance such as 
a bfond, ... pansion, or contl'B<'tion in the stack. or from a 
vl.!rlble llame. If n~y. an alternative location may 
be selected, at a position at J~ast t,.·o stack or duct di· 
ameters dow~tream and a ball diamete~ upstzeam from 
any llow disturbance. For a rectangular crOSll section, 
an MJUivalent diameter (D,) shall be ralculated from th• 
~o~~;:~an~df..~:~es1:° determine the upstream and 

2LW 
lJ.= L+W 
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RULES AND REGULATIONS 

ofC 
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 

1.0 1.5 2.0 

*FROM POINT OF ANY TYPE OF 
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.) 

~ 

T DISTURBANCE 

A _ l _MEASUREMENT 
SITE 

l I 
1 ~ISTURBANCE 

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B) 

Figure 1-1. Minimum number of traverse points for particulate traverses. 

where L=length and W=wldth. 
2.2 Determining the Number of Traverse Point.s. 
2.2.l Particulate Traverses. When the eight- and 

two-diameter criterion can be met, the minimum number 
or traverse points shall be: (1) twelve, !or circular or 
rectangular stacks with diameters (or equivalent di
ameters) greater than 0.61 meter (24 in.); (2) eight, !or 
circular stacks with diameters between 0.30 and 0.61 
meter (12-24 in.); (3) nine, !or rectangular stacks with 
equivalent diameters between 0.30 and 0.61 meter. (12-24 
in.). 

When the eight- and two-diameter criterion cannot be 
met, the minimum number or traverse points is deter
mined from Figure 1-1. Before referring to the figure, 
however, determine the distances from the chosen meas
urement site to the nearest upstream and downstream 
disturbances, and divide each distance by the stack 
diameter or equivalent diameter, to determine the 
distance in terms of the number of duct diameters. Then, 
determine from Figure 1-1 the minimum number 01 
traverse points that corresponds: (1) to the number of 
duct diameters upstream: and (2) to the number of 
diameters downstream. Select the higher or the two 
minimum numbers of traverse_ points, or a greater value, 
so that !or circular stacks the number is a multiple of 4, 
and for reetanguJat stacks, the number is oue bf those 
shown in Table 1-1. 

TAr.t.E 1-1. Cro11-1tctltmal fovout for rectangular atackl 

MrJ
trlz 

Kumber oftrimm P<>inta: ':; 

9. - - - - - - - - - -· -- -- --- --- --- ------- - - - - . - . '. - - - - 313 12. __ --- -- ____ , ________ ,_ -- -- ----- •••• _____ • __ 4x3 
' 111. --- _ --- ----- _; ______ , _____ ---- ----- __ ___ ___ 4x4 

20-. -- --- ---- , __ ------------ --- --------- -- - - --- 514 
25. --- -~----- - '---------- -- _,_ --------- --- --- - 515 
30_ --- ----- ---- ----- --- --------- --- -- -- -·- - - --- 615 
36. - --------- -------------------- ------ ------ - 618 
42_ - - ------ ---- c. - ---- -- - -- - --- -- - - -- - - - - - --- - 7x8 49 ____ • ____ --- _______ . _____ •• __ ••• _. ___ • __ • _ _ _ 1a 
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RULES AND IEGULATIONS 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 

1 :C) 1.5 2.0 

DISTURBANCE 

MEASUREMENT 
SITE 

2.5 

o._~~~--~~~~ ........ --~~~---~~~----~~~---~~~~--~~~----~~~-
2 3 ·4 5 6 1 8 9 10 

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE R) 

Figure 1 -'2. Minimum number of traverse points for velocity (nonparticl!late) traverses. 
2.2.2 Velocity (Non-Particulate) Travel'S"8. When 

velocity or vollllDetric flow rate ls to be determined (but 
not JlSl:Uculate matter) the same procedure as that for 
paruculate traverses (Section 2.2.1) Is followed, except 
that Figure 1-2 may be used Instead of Figure 1-1. 

2.3 Cross-Sectional Layout and Location of Traverse 
Points. 

2.3.1 Circular Stacks. Locate thr. traverse points on 
two pel']X'ndicular diameters adcording to Tahle 1-2 and 
the example shown In Figure 1-3. Any equation (for 
exampl•s, see Citations 2 and 3 in the Bibliography) that 
gives the same values as those in Table 1-2 may be used 
in lleu of Table 1-2. 

For particulat' traver.1<>s, on•' of the diameters must be 
In a plane containing the gr.>&test exp.>cted concentration 
variation, e.g., alter bends, one diameter shall be In the 
plane of the bend. This requirement b<'comes less crllical 
as the distance !rum the disturbance increases; thorefore

1 ether diamete.rlocationsmny be used, subject to approva 
·of the Administrator. 

In addition, for st.acks J1avi11g di11mcters greater than 
0.61 m l24 in.) no traverSt' points shnll be located within 
2.5 cenlimr.1,,rs (1.00 In.) of the stack walls; and for stark 
diameters equal to or lr.s.~ than 0.61 m (24 in.)1 no t.rawrs" 
points shall be l<>l!atf'd within 1.3 cm (0.50 in.1 of the stat,k 
walls. 'l'o meet these crl!Rrla, obSl'rve the procedures 
giv•n below. 

2.3.l.l Stacks With l>iumrll'rs Oreat.r Than 0.61 m 
(24 In.). When any of the t.rawrsc points as located in 
Section 2.3. l fall wit.hin 2.5 cm 11.00 in. l oHhe stack walls, 
relocate them away from thr. •tack wnlls to: (l) a distance 
of 2.5 cm (1.00 in.); or (i) a distance equal to U1e noule 
inside diamelP.r, whichev••r i• laT'l?t'T. These relocated 
l.raVP.l'S<! points (on each end of a diamrter) shall be tho 
"adJustrd" traverse points. 

Wl1•n•vrr two SUC<'ess.ive travrrse points Me oomblnPd 
to form a single adjusted t.ravl)l'se point, ueat the ad
justed point as two St'J>arate traverso points, both In the 
sampling tor velodt y m..asuremrut) proc,..Jur., and in 
Tet.'Ording the data. 
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'TRAVERSE 
POINT 

1 
2 
3 
4 
5 
6 

DISTANCE, 
% of diameter 

4.4 
14.7 
29.5 
70.5 
85.3 
95.6 

4 

3 

2 

Figure 1-3. Example showing circular stack cross section divided into 
12 equal areas, with location of traverse points indicated~ 

Table 1-2 LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 

(Percent of stack diameter from inside wall to traversE: point) 

Traverse 
point 

number !lumber of traverse points on a diameter-on a 
diameter 2 4 6 8 10 

1 14.6 5 .. 7 4.4 3.2 2.6 
2 85.4 25.0 14.6 10.5 8.2 
3 75.0 29.6 19.4 14.6 
41 '93.3 70.4 32.3 22.6 
5; 85.4 67.7 34.2 
6 95.6 80.6 65.8 
7 89.5 77 .4 
8 96.8 85.4 
9 91.8 

10 97.4 
11 
ltj 
13 
14 
15 
16 
H 
18 
19 
20: 
21 
22 
23 
24 

2.3.1.2 Stacks Wlth Diameters Equal to or Less Than 
0.61 m (24 In.). Follow the procedure ln Section 2.3.1.1, 
noting only that any "adjusted" points should be 
relocated away from the stack walls to: (l) a distance of 
1.3 cm (0.50 in. l; or (2) a distance equal to the noule 
inside diameter, whichever is larger. 

2.3.2 Rectangular Sta1:b. Determine the number 
of traverse points as expialned in Sections 2.1 and 2.2 ot 
this method. From Table 1-1, determine the grid con
figuration. Divide the stack cl'OS.'Hection into as man:r 
equal rectangular elemental areas BB traverse points, 

12 14 16 18 2il 22 24 

2.1 1.8 1.6 1.4 1.3 1.1 1.1 
6.7 5.7 4.9 4.4 3.9 3.5 3.2 

11.8 9.9 8.5 7.5 ·6.7 6 .. 0 . 5.5 
11.7 14.6 12.5 10.? . 9.7 8.7 7.9 
25.0 20.1 16.9 14.6 12.9 11.6 10.5 
35~6 26.9 22.0 18.8 16.5 14.6 13.2 
64.4 36.6 28.l 23.6 20.4 18.0 16. l 
75.0 63.4 37.5 29.6 25.0 21.8 19.4 
82.3 73.1 62.5 38.2 30.6 26~2 23.0 
88.2 79.9 71.7 61.8 38.8 31.5 27.2 
93.3 85.4 78.0 70.4 61."2 39.3 32.3 
97.9 90.1 83.l 76.4 69.4 6Q .• 7 .39.8 

94.3 87.5 81.2 75.0 68.5 60.2 
98.2 91.5 85.4' 79.6 73.8 67.7 

95".1 89. l 83.5 78.2 72°.8 
98.4· 92.5 87.1 82.0 77.0 

95.6 90.3 85.4 80.6 
98.6 -93.3 88.4 83.9 

96.l 91.3 86.8 
98.7 94.0 89.5 

96.5. 92.1 
98.9 94.5 

96.8 
98.9 

and then locate a traverse point at the centroid of e:1eh 
equal area aecordlng to· the example in Figure 1-4. 

The·sltuation of traverse points oolng too clOS9 to the 
stack walls Is not expected to arise with rectangular 
staelrs. If this problem should ever arise, the Adminls
tra!M must ha contacted fa.- resolution of the matter. 

2.4 ·Verlflc:ation of Absence of Cyclonic !'low. tn most 
stationary sources; the . direction of stack gu flow Is 
essentially parallel. to the· stack wells. Ho.wever; 
eyclenlc flow·may exist (l ).Blttt such .devices 89 cyclo11e11 
and inerUal demisters following venturi scrubbern, or 
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C2l In Ndm ba.irn:g ~ Inlets or other duct con
llll1J]'atioola wlllci:l tGnd to Induce swirling; In theae 
instancoo1• the prnser.ce or absence of cyclonic flow at 
th• sampung location must be determined. The following 

. tochniquea ace acceptable for this determination. 

1 I I o 1 o I o o 
1 I I 

--1--1---t--
o : o I o ·1

1 
o 

I I 
--r- -1---1---

1 I I 
o I o I o I o 

I I 

Figure 1-4. Example showing rectangular stack cross 
section divided in.to 12 equal areas, with a travene 
point at centroid of each area. 

Level and zero the manometer. Connect a Tn>e 8 
pilot tube to the manometer. Position the Type S p!tot 
tube at each traverse point, In succession, so that the 
planes of the face openlngs 01 the p!tot tube are perpendlo
ular to the stack cross-sectional plane: when the Type 8 
pitot tnbe is in this position, it Is at "0° reference." Note 
the differential pressure (6p) reading at each traverse 
point. U a null (zero) pitot reading is obtained at <1' 
reference at a given traverse point, an acceptable flow 
condition exists at that point. Uthe pltot reading Is not 
r.ero at fl' reference, rot.a&e the pitot tube (up to ±90" yaw 
angle), until annllreading is obtained. Carefully det«m.ino 
and record tha value o! the rotation angle (a) to the 
nearest degree. After the null technique has been applied 
at each travrse point, calculate the average of the abso
lute values o! a; assign "' values o! o• to those poln&s tor 
which no rotation was required, and include these In the 
overall average. If the average'value or a is greater than 
10°1 the overall flow condition In the stack is unacceptable 
ana alternative methodology, subject to the appmval of 
the Administrator, must be used to perform accurate 
sample and velocity traverses. 
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METHOD 2-DETERHINATION or STACK OAS VELoaTY 
AND VOLl!METRIC FLOW RATE (TYPES PITOT T17BB) 

1. Principle and ApplieabUUv 

1.1 Principle. The average gas velocity In a stack is 
determined from the gas density and from measurement 
of the average velocity head with a Type S (Sta11SSCheibe 
or reverse type) pitot tube. 

l.2 Applicability. This method is applicable tor 
· measurement of the average velocity o! a gas stream and 

for quantifying gas flow. 
This procedure is not applicable at measurement sites 

which !ail to meet the criteria or Method 1, Section 2.1. 
Also, the method cannot be used tor direct measurement 
In cyclonic or swirling gas streams; Section 2.4 o! Method 
1 shows how to determine cyclonic or swirling flow con
ditions. When unacceptable conditions exist, alternative 
procedures, subject to the approval o! the Arlminl•t rator, 
U .8. Environmental Protection Agency must be em• 
ployed to make accurate flow rate d'eterminations· 
examples or such alternative procedures are: (l) to instBll 
straightening vanes; (2) to calculate the total volumetrlo 
flow rate stoichlometrlcaliy, or (3) to move to another 
measurement site at which the flow is acceptable. 

2. Apparat!U 

Specifications for the apparatus are given below. Any 
other apparatus that has been demonstrated (subject to 
approval or the Administrator) to be capable of meeting 
the speclftcations will be considered acceptable. 
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1.90 · 2.54 cm• 
(0.75·1.0.in.) 

. r I· 7.62 cm ;3 in.)• ··I 
-· TEMPERATURESENSOR 

i I 
~--~-§ 

TYPES PITOT TUBE 

•$UGGESTED (l~TERFERENCE FREE) 
PITOT TUBE· THERMOCOUPLE SPACING 

MANOMETER 

LEAK·FREE 
CONNECTIONS 

Fi·gure 2· 1. Type S pitot tube manometer assembly. 
2.1 Type B Pitot Tube. The Type B pltot tube 

(Figure 2-1) shall he made or me1al tubing (e.g., stain
lees steel). h Is recommended that the erternal tubing 
diameter (dimension Do, Figure 2-2b) be between 0.-18 
and 0.95 centimeters <"'• and '°' Inch). There shall be 

. an equal distance from the base or each leg of the pltot 
\ube to Its face.apenlng plene (dimensions p _. and Pa, 
Figure 2-2h); It Is recommended that this distance be 
between 1.06and1.50 times the esternal tubing diameter. 
The face openings or the pitot tul>e shall, preferably, be 
aligned as shown In Figure 2-2; however, alight rnlsahgn
ments of the openings are permissible (see Figure 2-3). 

Tbe Type B pltot tube sball have a known eoe111clent, 
determined as outlined In Beetion f. An Jdentlllcatlon 
nmnber shall be assigned to the pll.ot tube; tbls number 
llhall be permanently marlred or engraved on the body 
Of the tuba. 
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I 

TRANSVERSE I 
TUBE AXIS .i.1 A XB 1--· 

~o::;l~G-l 
I PLANES .• 

(a) 

A-SIDE PLANE 

LONGITUDINAL ~\1------A---........ __ -. . f PAB ~ TUBE AXIS B 

'-----"-· ·-· 

B·SIDE PLANE 

(b) 

NOTE: 

' 1.05 Dt ~ P ~1.50 Dt 

l PA= Pe 

--A-0Ri!E-·) ·-· 
(c) 

Figure 2-2. Properly constructed Type S pitot t.ube, shown 
in: (a) end view; face opening planes perpendicular to trans· 
verse axis; (b) top view; face opening planes parallel to Ion· 
gitudinal axis; (c) side view; both legs of equal length and 
centerlines coincident, when viewed from both sides. Base
li.ne coefficient values of 0.84 may be assigned to pitot tubes 
constructed this way. 
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TRANSVERSE· 
TUB.E AXIS ·-• 

LONGITUDINAL 
B 

lUBEAXts--
A 
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(a) 

FLOW t 

B 

A 

' • 41 I \ C12 I 
f{ ~ . 
• I \ I 

._! r;:v;\1---·-· 
~r I I 

(b) 

8 FLOW .t 
• 

. ..---- A 

,;;-·,;1(+) 
··-· ·~~~or-> 

........... 

. --· . _:_1!!_c! or·> ·--
Ce> 

•• 

~z 
-~--;;--. __ -_ -E--"--, 

(fl 

(g) 

Figure 2·3. Types of face-opening misalignment that can result from field use or im· 
pr.oper construction of Type S·pitot tubes. These will not affect the baseline value 
of.Cp(s) so long as a1 and a2 < 10°, JJ1 and P2 < s0• z < 0.32 cm (1/8 in.) and w <" 
0.08 cm (1/32 In.) (citation 11 in Section 6). 
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A stande.rd pltot tube may b• n'°d l_nstr~d ora Type S, 
providod·that It meets the spc<'•hrntwns ol Sretlons 2.7 
and 4.~; note, however, th"t the static and lrnpaet 
pu·~:-:nrr holf'S of st.andard pitot tubrs are ~1t..qcepttble to 
plu~~ing in particulate-lndt>n gas. strt•am~. Th<'rrfore, 
wht•nrvC'r a standard pitot tnht\ ts usfl<_l to 1wrrorm a 
tr3\"t•r!=tP. ndt•fluste proof must he furm~hrd th!"t the 
01w11i11~s or the pi tot tube have not plu~2•d_up durmg the 
tr:n·1•r:-:1• p1•riod; this ran l>e done hy t~k111g a V.t>locity 
h1·ad cl.p) rrrLding at the ftnnl travrf"S(' pomt., ~.lranmg out 
th1• irnp:wt nnd static holes or the sllmdnrd pilot tube.by 
'"l>uck-1mri:ing" with pressurized !lir. and then tnk1011 
nnother !J.p reading. II the !J.p readm~s mac\• bdore and 
nfl1•r th1• air punze are the samf' C =5 rwn·rntl. thr trayrrse 
i:; :trl"C'ptahle. Otherwise. rt·jrct the nrn. Note that 1f 6p 
nt tht• final traverse point is mu•uit.:\hly low, nnothrr 
p11int may he selreted. Ir "ba.ck-pt~ing" at ~rgular 
iritf'rv:1ls is part of the procerlur(", fh<'n C<lmpamtlva 4p 
r.•adill"S shall be tskon, RS above, for the Inst two back 
pur~et at which suitably high Ap readi•!gs ~re obscrvod. 

:.?.~ DHTerential Pressure Onuge. An mrhn~ mnno:rn· 
elt•r or equivalent device _is used. Most samph~g trams 
are equipped with a l~m. (w.ater colum_n) 111cllnod
v1•rtiral manometer, hsvm~ 0.01•111. II10 d!V!S!On8 On the 
().to 1-in. inclined scsle. nud 0.1-in. H10 d1vis1ons on the 
1·· to l().ln. vertical scale. Tbis type of ma!'ometer (or 
other gauge of eqnivalent sensitivity) IS satisfactory Cor 
the measurement ol Ap values as low as 1.3 mm (0.06 In.) 
H,O. However, a differential prossure gauge ol greater 
sensitivity shall be used (subject to tbe approval of the 
Adtnlnistrotor), ii any ol the lo\\ow\ng is found to be 
true: (1) the arithmetic svorage o( all AP readings at the 
traverse points in the stack Is less than 1.3 mm (0.06 in.) 
H 10· (2) for traverses or 12 or more points, more than 10 
pere;nt of the individual Ap readings are below 1.3 mm 
(0.115 in.) H,O; (3) for tra- of lewar than 12 ~ints, 
more than one Ap readin11 m below 1.3 mm (0.06 in.) .HiO. 
Citation 18 in Section 6 describes commercially available 
instrumentation tor the measurement of low-range gas 

ve~~~~Jtemstlve to critorla (1) through (3) aboye, the 
following calculation may be pe_rlormed to de~ermme the 
necessity of usmg a more se11s1live d1trerential pressure 
gauge: · 

n· 

~ ,'~p.+K 
T= _i=_..::.1 ____ _ 

n 
~ ,rr;:p. 
i=l 

where: 
4p;=lndividual velocity bead nadiag at 11 uaverse 

point, mm H20 (in. H,0). 
n=Total nwnber oltravene points. 
K=0.13 mm H 10 when metric units e.re used and 

0.005 in H,O when English units are used. 

U T is groat.er than 1.05, the velocity bead data a.re 
unacceptable and a more sensitive ditJerential pressure 
gauge must be used. 

NoTE.-If ditJerential pressure gauges other than 
Inclined manometers are used (e.g., magnebelic gauges), 
their calibration must be checked alter each test•seziM. 
To check the callbratlol\ of a ditJerentlal pressure gauge, 
compare Ap readings of the gauge with th1!56 of agtsllg~ 
oil manometer at a minimum of three points, approu
roately representing the range of Ap values in th~ stack. 
If, at each point, the Talues ol 4p as read by the di.IJeren· 
tial pressure gauge and gauge-Oil manometer agree te 
within 5 l>"rccnt, the ditJerential pressure gauge shall be 
considered to be in proper calibration. OthenriSe, the 
test series shall either be voided, or procedures to adJUst 
the measured Ap values and final results shall be used, 
subject to the approval of the Adminlstratar. 

2.3 Temperature Gauge. A thermocouple, llqU!d· 
filled bulb thermometer, bimetallic thermometer, mer· 
cury-in-glass thermometer, or other gauge capable of 
measuring temperature to within 1.5 percent ol the m.lni
mwn absOlute stack temperature shall be used. The 
temperature gauge shall be attached to the pitot tube 
such that the sensor tip doea not touch any metal; t~ 
gauge shall be In an interference-free e.rrangement with 
respect to the pitot tube face openings <- Figure 2-1 
and also Figure 2-7 In Section 4). Alternate positions ma:r 
be used ;r the pltot tube-temperature gauge sysWll la 
callbrated according to the procedure of Section 4. Pro
vldod that a dU!erence of not more than 1 percent In the 
average velocity measurement is Introduced, the tem-
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J111rature gange need not be attached to the pltot tube: 
this alternative Is subject to the approval of the 
Administrator. · 

2.4 Prrssuro Prohr 11nd Gauge. A piezorneter tub11and 
mercury· or wnter-lilled U-tnhe manometer capable of 
m<'nsnrin~ stnck pressure to within 2.5 mm (0.1 in.) Ilg 
is usrd. The static t.np of a standard type pitot lllh• or 
one leg o( a Type X pitot tube with the face O!X'ninl( 
pln1ws positioned parallel to the gas Jlow may ai.lso be 
usrd n.s t.hr. prf'ssurc probe. 

2.5 B:.ro111cter. A mercury, aneroid, or other barom· 
eter capable or measuring atmospheric pressure to 
within 2.5 mm II11 (0.1 In. Hg) may be used. In many 
ca8<'•. the he.rometric readlnl! may be ohtalned from a 
nl'arl!y nntlonal weather service station, In which case 
the station value (which is the absolute barometric 
pressure) shall be requested and an adjnstm•nt for 
elevation differences h•tween the weather station nnd 
the sampling point shall be applied at a rate or minus 
2.5 mm (0.1 In.) Ilg per 30-moter (100 loot) elevation 
lnr.rC'a.se, or vtc~versa tor elevation decrease. 

2.6 Oas Density Determination Equipment. Method 
3 equipment, II needed (see Section 3.6), to determine 
the stack gas dry molecular weight, and Reference 
Jl!ethod 4 or Method 5 equipment for moisture content 
determination; other methods may be used subject to 
approval of the Administrator. 

2.7 Calibration Pltot Tube. When calibration o1 the 
Type S pltot tube Is necosse.ry (see Section 4), a stande.rd 
pitot tube la used as a reference. The standard pita&. 
tube shall, preferably, baveaknowuooelllclent, obtained 
eithar (1) dlroctly rrom the National Bureau or Stand· 
ards, Route 270, Quince Orche.rd Road, Oaitilersburg, 

Maryland, or ('2) by calibration against another stande.rd 
pltot tube with an N DS-trsccahle coelficlent. Alter
nntlvely, a stande.rd pltot tube <Ir.signed according to 
the criteria glTen In 2.7.1 through 2.7.5 below and illus
trated In Fl~ure 2-4 (see also Citations 7, 8, and 17 In 
Section 6) may be 1ised. Pitot tubes designed according 
to .those specifications will have baseline coefficients ol 
about O.ll'J±0.01. 

2.i.I Hemispherical (shown in Figure2-4),clllpsoidal, 
or ronlcal tip. 

2.i.2 A minlmwn ol six dlatnetcrs straight run (based 
upon D, the external diameter ol tile tube) between the 
tip and the static pressure boles. 

2.;-.a A minimum or eight dlamoters straight run 
between the static pressure holes and the centerline o1 
the extcrnnl tube. following the 90 de~rce bend. 

2.7.4 Static pressure holes or equal size (approximately 
0.1 Dl, equally spaced In a piezomcter ring co1!.ligural.ion. 

2.1.:; Nine~y d.rgree bend, with curved or mitered 
Junrt1on. 

2.8 lJl!Terrntlal Presrure Gauge for Type S P:tot 
Tube Calibration. An lnclJned manometer or equivalent 
Is used. II the single-velocity calibrntlon technlque Is 
employed (see Section 4.1.2.3), the calibration dl!Teren
tial pressure gauge shall be readable to the nearest 0.13 
mm H20 (0.005 In. H10). For multi velocity caiibratl"rL•, 
the gauge shall be readable to the nearest 0.13 mm fl.10 
(0.005 in H10) for 4p values between 1.3 and 2.5 mm H10 
(0.05 and 1.0 In. H20), and to the nearest 1.3 mm H10 
(0.05 in. H20) for 4p values above 25 tnnl a,o (1.0 In. 
HtO). A special, more sensitive gauge will be required 
to read 4p values below 1.3 tntn H 10 (0.05 In. BaOI 
(see Citation 18 in Section 6). 

CURVED DR 
MITERED JUNCTION 

.-

Figure 2-4. Standard pi tot tube design specifications. 

3. Prou411.t• 
3.1 Bet up the appe.ratus as shown In Fi!!U18 2-1; 

Capille.ry tubing or surge tanks Installed between the 
manometer and pltot tube may be used to dampen 4p 
fluctuations. It la recommended, but not required, that 
a pretest leak-check be conducted, as. follows: (l) blow 
through the pltot Impact opening untU at 108.'lt 7.6 cm 
(3 In.) B.0 velocity pressure registers on the manometer; 
then, close otJ the Impact QPening. The pressure shall 
remain stable for at least 1S 9econd8; ('2) do the !latne for 
the static pressure side, ucept using suction to obtain 
ihe tnlnimllln ol 7.8 om (3 In.) HaO. Other leU:-ei-k 
procedtlnll!, subject to the approval ol the Administrator, 
may be ll8lid. . : 

3.2 Level and gero the manometer. Because the ipa 

nometer level and zero may drift due to vibrations and 
temperature changes, make periodic checks during the 
traverse. Record all necesse.ry data as shown in the 
example data sheet (Figure 2-5). 
· 3.3 Measure the velocity head an<l. temperature at the 
traverse polnts specified by Method 1. Ensure that the· 
proper di'Jerential pressure gauge is being used for the 
range of 4J> values encountered (96e Section 2.2). rr It Is 
necessary to change to a more sensitive gauge, do so, and 
remeasure the Ap and temperature readings at each tra
verse point. Conduct a post-test leak-check (mandatory), 
as described In Section 3.1 above, to validate the \r
run. 

3.4 Measure the static pressure In the stsck. One 
reading Is usually adequate. 

3.5 Determine the atmospheric pressure. · 
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PLANT~-~--~-----------

DATE RUN NO. ------
STACK DIAMETER OR DIMENSIONS, m(in.) -----
BAROMETRIC PRESSURE, mm Hg (in. Hg) ______ _ 

CROSS SECTIONAL ARE.A, m·2(ft2) -------

OPERATORS~~------------

FiT.Oi TUBE i.D. NO.-------------
AVG. COEFFICIENT, Cp = ----------
LAST DATE CALIBRATED _________ _ 

Traverse Ve1. Hd.,Ap 
Stack Temperature 

Pt. No. mm (in.) HzO ts. 9C (Of) Ts. °K (0 R) 

.. 

Avtrap 

figure 2-5. Velocity traverse data. 

SCHEMATIC OF STACK 
CROSS SECTION 

Pg 
mm Hg (in.Hg) ~ 
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3.6 Determine the stack gas dry molL'<'IUar weight. 
For combustion pr0<'"9888 or pr<><.'"'"""" that emit eeaen· 
1iully C02, o,, CO, and.N2, use M<'thod 3. For processes 
1•mitttng essentiuJ.ly air, an analysis need not be con
•luded; use a Jry molecular w<'ight or 29.0. For other 
proc<'sses, other methods, subject to the approval or the 
A1lminlstrator. must be used. 

:1.7 Obtain the moisture contl'nt from Relerence 
~ll'lhod 4 (or equivalent) or lrom Method 5. 

:1.s Determine the cross~tional area of the swt 
.. ,. duct nt the sampling l0t•ation. Whenever possible, 
pi1yskally ntN\Sttrc the stark dimt"nsious rather than 
11::iug bh1epri11l::J. 

4. Ca/ihrnlio/J 

4.1 Type S Pitot Tube. Bdore its initial use, care-·· 
fully examine the Type S pitot tube in top, side, and 
~.nd views to verify that tbe face openings of the tube 
are BliKned within the specifications illustrated In Figure 
2-2 or 2-3. The pltot tube shall not be used It it fails to 
meet these nlignment specifications. 

After verilying the face opening alignment, measure 
and record the following dimensions of the pitoJ; tube: 

RULES AND ·REGULATIONS 

(a) the external tubing diameter (dimension D,, Figure 
2-2b ); and (b) the base-to-opening plane dlstanceii 
(dimensions P • and P s, Figure 2-2b ). If D, Is between 
0.48 and 0.95 cm Hie and ~ In.) and It PA and Pa are 
equal and between 1.05 and 1.50 R1, there are two possible 
options: (1) the pltot tube may be calibrated according 
to the procedure outlined in Sections 4.1.2 through 
4.1.5 below, or (2) a baseline (Isolated tube) cocffi••lent 
value of 0.84 may bo assigned to the pitot tube. Note, 
however, that if the pilot tube is part of an assembly, 
calibration may stflJ be required, despite knowledge 
of the bn.scline coefficient value (see Section 4.1.1). 

If D1, P,, and Ps are outside the specified limits, the 
pilot tnhe must be calibrated as outlined in 4.1.2 through 
4.1.5 below. 

4.1.1 Typo S Pilot Tube Assemblies. During sample 
and velocity traverses, the isolated Type B pilot tube is 
not always used· in many instances, the pilot tube Is 
used In combination with other source-sampling compon
ents (thermocouple, sampling rrobe, nozzle) BS part of 
an "assembly." The presence o other SBJilpling compo
nents can sometimes affect the baseline value of the Type 
S pl tot tube coeffirient (Citation 9 in Section 6); therefore 
en assigned (or otherwise known) baseline coefficient 

TYPES PITOT TUBE 

value may or may not be valid ror a given BSSllrubly. The 
baseline and 858em bly coefficient values will be identical 
only when the relative placoment of the compon•nts in 
the assembly is such that aerodynamic interference 
effects are eliminated. Figures 2-a t.hrough 2-8 illustrate 
lnterf•rence-lree component arrangements for Type S 
pitot tubes having external tubing rllam•ters betwc.n 
0.48 and 0.96 cm (~o and~ in.). Type S pi tot tnbe B.<&m• 
biles that fall to meet any or all of tho spedlications or 
Figures 2-6 through ~ shall be calibrated according to 
the procedure outlined In Sections 4.1.2 through 4.1.6 
below, and prior to calibration, the values of the inter· 
component spacings (pitot-nozzle, pitot-thermocouple, 
pitot-prohe sbenth) shall be measured and rr.corded, 

NoTE.-Do not use any Type S pltot tube assembly 
which is constructed such that the impact pres>"UJ"e open· 
ing plane of the pitot tube Is below the entry plane of the 
nozzle (see Figure 2-6b). . 

4.1.2 Calibration Setup. It the Type 8 pilot tube Is to 
be calibrated, one leg of the tube shall be permanently 
marked A, and the other, J. Callbratlon shall be done In 
a flow system having the following essential design 
features: 

x ~1.90 cm (3/4 in.) FOR Dn ··u cm (1/2 in.) 

SAMPLING .NOZZLE· 

A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION. 

SAMPLING 
PROBE 

SAMPLING 
NOZZLE 

STATIC PRESSURE 
OPENING PLANE· 

IP,IPACT PRESSURE 

--·-· ·--Lo'~=~A•E 
• 

NOZZLE ENTRY ~ 
PLANE 

• -· ........ --11--•~ -· ---· 

I. SIDE VIEW: TO PREVENT PITOT TUBE 
FROM INTERFERING WITH GAS FLOW 
STREAMLINES APPROACHING THE 
NOZZLE, THE tMPACT PRESSURE 
OPENING PLANE Of THE PITOT TUBE 
SHALL BE. EVEN WITH OR ABOVE THE 
NOZZLE ENTRY PLANE. 

Figure 2-6. Proper pitot tube· sampling nozzle configuration to pr~ent 
aerod.vnamic interference; buttonhook • type nozzle;. centers of nozzle 
and pitot opening aligned; Dt between 0.48 and 0.95 cm (3/16 and 
3/8 in.). · 
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Z ;;io 1.91 cm (3/4 in.t 

TYPE S PITOT TUBE 

OR 

. I . 
! 

THERMOCOUPLE 

cc 
TYPES PITOT TUBE 

> 

Z:>S.Dhm 

·cz in.I 

Figure 2-7. Proper thermocouple placement to prevent interference; 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). 

Dt TYPES PITOT TUBE· 

I SAMPie ~~1oee Y >7.62 cm (3 inJ 
I 

r 
I 
r 
I •• 
I 
• 

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference; 
Dt between ·o.48 and 0.95 cm (3/16 and 3/8 in.). 
U.2.1 The flowing gas stream must be confined to a 

duct of definite cross-sectional area, either circular or 
rectangular. For circular cross-sections, the minimum 
duct diameter shall be 30.5 cm "(12 In.); -for rectangular 
eross~tions, the width (,shorter glde) shall he at least 
.25.4 cm (10 in.). . 

4.1.2.S The cross-sectional arta of the calibration duct 
must he constant over a distance or 10 or mot"e duct 
diameters. For a rectangular crOS&<1eCtion, use an equiva-

:"Je~~~r:~h~~~~~r~~~t ~im~~~ng equation, 

D. 

where: 

2LW 
(L+ W) 

D,=Equivalent diamtler 
L=Len~th 
l+'-Widtb 

Equnlion 2-1 

To ensure the pre.<ence of stabie, fully developed flow 
patterns at the calibration site, or "test section," the 
site must be located at least eight diameters downstream 
and two diameters upstream from the ntarest disturb· 
ances.. 

NOTE.-The eight- and two-diamtter criteria are not 
absolute; other test section locations may be usod (sub
Ject to approval of the Administrator), provided that the 
llow at the test site is stable and demonstrably parallel 
to the duct a:Us. 

U .2.3 The flow syst<lm shall bave the capacity to 
generate a test-section velocity around 915 m/tnin (3,000 

ft/min). This velocity must be constant with time to 
guarantee swady flow during calibration. Note that 
'J'ype S pitot tube coefficients obtained by single-velocity 
calibration at 915 m/m1n (3,000 It/min) will generally be 
valid to within ±3 percent for the measurement of 
velocities above 305 m/m1n (1,000 It/min) and to within 
±5 to 6 per()('nt for the mtasurement or velocities be
tween 180 and 305 m/mln (600 and 1,000 It/min). II a 
more precise correlat.ion between C, and velocity is 
desired, the tlow system shall have the capacity to 
generate at ltast lour distinct, time-Invariant test-section 
velocities covering the velocity range from 180 to 1

11
525 

m/min (600 to 5,000 rtJmin), and calibration data s all 
be taken at regular velocity intervals over this range 
(See Citations 9 and 14 in Section 6 for detail>). 

4.1.2.4 Two entry ports, one each for the standard 
and Type B pltot tubes, shall be cut Jn the test section; 
the standara pltot entry port shall be located slightly 
downstream of the Type B port so that the standard 
and Type S impact openings will lie in the same cross
sectlonal plane during calibration. To facilitate align
ment of the pitot tubes during calibration, it is advisable 
that the te!lt section be constructed of plexiglas or some 
other transparent material. 

4.1.3 Calibration l'rocedure. Note that this procedure 
Is a general one and must not be used without first 
referring to the spooial considerations presented in Sec
tion 4.1.5. Note also that this procedure appfits only to 
si11gle-velocity calihration. To obtain calibration data 
for the A and B sides or the Type S pitot tube, proceed 
as follows: 

filt.;~·!~d ~~~h~r ~~~ ~::,-;,/~:~t~'::i~~e:t i~n ~~Ti~~ 
the proper density. Inspect aud leak-i:heck all pilot lints; 
repair or replace if neces.'3r)". 
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4.1.3.2 Level and zero the manometer. Turn on tho 
fan and allow the flow to stabilize. Seal the Type S eutry 
port. 

4.1.3.3 Ensure that the manometer Is level and ur""d. 
Position the standard pitot tube at the cali!Jration point 
(determlntd as outlined ip Sction 4.1.5.1), and align th• 
tube so tbat its tip Is pointed directly into the flow. Par
ticular care should be taken in aligning the tube to avoid 
yaw and pitch angles. Make sure that the entry port 
surrounding the tube is pro(l<'rlr !'<'BINI. 

4.1.3.4 Read 4P,1d and record its value in a data tahle 
similar to the one shown In Figure :HI. Remove the 
standard pilot tube from the duct and di>'eonnect ii !rotU 
the manometrr. Sea\ th• standard tntry port. 

4.1.3.5 Connect the Type 8 pi tot tube to th• manom
eter. O!l('n the Type S entry port. Check the manom
eter Jcv•l and zero. In~rt and align the Type S pltot tube 
so that its A side impact openln~ is at the same point as 
was the standard pltot tube and Is pointed directly into 
the tlow. Make surt that the entry port surrounding the 
tube Is proptrly S<'&led. 

4.1.3.6 R•ad 4p, and tnttr its valuo in the data table. 
Remove the Ty(!<' S pilot tuhe from the duct and dis
connPf'I. it from the manometrr. 

4.t.3.7 RelJ('al steps 4.1.3.3 through 4.1.3.6 above until 
three pairs or .lop rtadings havt been obtain•d. 

4.1.3.8 Re.peat steps 4.1.3.3 through 4.1.3.7 above for 
the B side of the Type S pilot tnhc. 

4.1.3.9 l'erlonu calculation>, as dr>eribtd in Sl>etion 
4.1.4 below. 

4.1.4 Calrulatlons. 
4.1.4.1 For each or the sis 1'3irs or 4p rtadings (i.e.; 

three from side A and throo from side B) obtained in 
&ction 4.1.3 abovo, calrulatr tho value of the Type S 
pilot LUbc l'OC(licit>nt as follows: 
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PIT"OT TU BE IDENTIFICATION NUMBER: -------DATE: ____ _ 

CALIBRATED av:--------------------
"A" SIDE CALIBRATION 

I'.\ Pstd A P(s) 
DEVIATION cm H20 cm H20 

RUN NO. (in. HzO) (in. H20) Cp(s) Cp(s) • Cp(A) 

1 

2 

3 

Cp (SIDE A) 

"B" srn·e CALIBRATION 

APstd AP(s) 
cmHzO cm HzO DEVIATION 

RUN'NO-. (In. HzO) (in. HzO) Cp(s) Cp(s) • Cp(B) 

1 

2 

3 

Cp (SIDE B) 

~ I Cp(s). Cp(A OR B) I 
AVERAGE DEVIATION • o (A ORB) • •1------.- .,._MUST U<;0.01 

3 

I c, (SIDE A)·C, (SIDE 8) , ___ MUST BE <;0.01 

Figure 2·9. Pitot tube calibr(ttion data. 

C C ~ •(•) = p(ol<I) v-;;p; 
Equation 2-2 

where: 
C,h)=TJ'Pll S pilot tube coefliclent c,,,.., =SMlndlll'd pltoi tube coemclent; uae 0.99 u the 

coemeteni ts unknown and the tube Is designed 

aooording to the criteria of Sections 2.7.1 to 
2. 7 .6 olthla method. · 

4.P•ld = V eloctty head measured b7 the standard plwt 
tube, cm HtO (In. H,O) 

4J1,~ V eloclty head measured b7 the TJ'pe B plwt 
tube, cm J!aO (In. HtO) 

LU.2 Calculate C, (llde A), Uie mean . .A.111de coef· 
&lent, Ind l'. (Bide B ), the mean B-elde coelBclent; 
calculate the difference between these two average 
ftlues. 

4.1.4.3 Calculate the deviation of ,ach of the three A· 
side values of c, 1,, from c, (llide A), and the deviation of 
each B-<!ide value of C•<•> from c, (side B). Use the fol
lowing equation: 

Dcviation=C.,,,-C0 (A or B) 

Equation 2-3 

4.IA.4 Calculate "• the average deviation from the 
mean, for both the A and B sides or the pitot tube. l'se 
\be following equation: 

a (~idc A or B) 
3 

Equation 2-4 
4.1.4.5 Use the Type S pi tot tube only if the values of 

" (side A) and " (side B) are less than or equal to 0.01 
and ii the absolute value or the difference between c, 
(A) and C, (B) Is 0.01 or less. 

4.1.6 Special conslderatlona: 
4.1.5.1 Selection of calibration point. 
4.1.5.l.1 When an isolated Type S pltot tube is call· 

brated, select a calibration point at or near the center ol 
the duct1 and follow the procedures outlined In Sections 
4.1.a ana 4.1.4 above. The Type S pltot coemcienta ao 
obtained, i.e., C', (side A) and C', (side B), will be valid, 
so long 88 either: (1) the isolated pilot tube Is used; or 
(2) the pl tot tube ls used with other components (nozzle, 
thermocouple, sample probe) in an arrangement that la 
free from aerodYl18Dlic interference effects (see Figures 
2-6 through 2-8). 

U.5.1.2 For Type S pitot tube-thermocouple com• 
blnalions (without sample probe). select a calibration 
point at or near the center of the duct, and follow the 
procedures outlined in Sections 4.1.3 and 4.1.4 above.: 
The coefficients so obtained will be valid so long 88 the 
pltot tube-thermocouple combination Is used by itaelf 
orwithothercomponentsln an interference-free arrange
ment (Figures 2-6 and ~8). 

4.1.5.1.3 For assemblies with sample probes, the 
calibration point should be located at or near the center 
or the duct; however, insertion of a probe sheath into e 
small duct may cause significant cross-l!ectlonal area 
blockage and yield lncorrectcoelllcient values (Citation 9 
in Section 6). Therefore, to minimize the blockage effect. 
the calibration point may be a few inches off-center It 
necessary. The actual blockage effect will be negligible 
when the theoretical blockage, 88 determined b7 a 

r.rojected-Mea model of the probe sheath, ls 2 perceat or 
ess of the duct cross-sectional area for 888elllblies without 

e•ternal sheaths (Figure 2-108), and 3 percent or less for 
assemblies with eiternal sheaths (Figure 2-lOb). · 

U.5.2 For those probe assemblies in which pilot 
tube-nozzle interference Is a factor (i.e., those in which 
the pltot-nozzel separation distance fails to meet the 
spec!flcatlon illnstrated In Figure :Hla), the value Of 
C•<•> depends upon the amount of free-<!pace between 
the tube and noule, and therefore ls a function of noule 
slse. In these Instances, separate calibrations shall be 
performed with each of the commonly used nozzle sizes 
In place. Note that the single-velocity calibration tech· 
nlque ls acceptable for this purpose even though the 
larger nozzle:&!•es (>0.63.5 cm or~ in.l are not ordinarll7 
used for iao.11Jnetlc sampling at velocities around 9111 
m/mln (3,000 ft/min), which Is the calibration veloeltr, 
note also that It is not necessary to draw an lsoklnetlo 
sample during calibration (see Citation 19 in Section 6). 

U.5.3 For a probe assembly constructed such tha\ 
ltJ pltot tube ls always used In the same orientation, on17 
one side of the pltot tube need be calibrated (the side 
which will face the flow). The pl tot tube must still meet 
tbeallgnmenUpeelflcations or Figure 2-2 or 2-3, however, 
and must have an average deviation (er) value of 0.01 ur 
Us8 (see Section U.4.4). 
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ESTIMATED 
SHEATH. 
BLOCKAGE 

(%) 

= [ _lxW J 100 l_Pucr AREA x . 

• 

(b)" 

Figure 2'.10. Projected-area m.odels for typical pit.ot tube assemblies. 

U.6 Field Use and Recalibration. 
4.1.6.l Field Use. 
4.1.6.1.1 When a TYDe S!.itot iube (Isolated tube or 

· llSSeIDbly) Is used in tlie fiel , the appropriate coefficient 
value (whether assigned or obtained by calibration l shall 
be used to perform velocity calculations. For calibrated 

~ flii~~i1J~~n1i!~~:e ~ fi:'.:iii~:'.t~aph!>; = 
coefficient shall be used when the B side faces the flow; 
alternatively, the arithmetic a?erage of the A and B side 
coefficient vames may be used, Irrespective of which side 
faces the flow. 

4.1.6.1.2 When a probe assembly Is used to sample a 
mnall duct (12 to 36 In. In diameter), the probe sheath 
sometimes blocks a significant part or the duct cross
section, causing a reduction in the elfectlve value of 
c, c.1. Consult Citation 9 in Section 6 for details. Con
ventional pltot-5ampling probe assemblieii are not 
recommended for use in ducts having inside diameters 
smaller than 12 inches (Citation 16 In Section 6). 

U.6.2 Recalibration. 
4.1.6.2.1 Isolated Pitot Tubes. After each field nse, the 

pltot tube shall be carefully reexamined In top, side, and 
end views. U "the pitot face openings are still aligned 
within the specifications illustrated In Figu!'e 2-2 or 2-3, 
ti can be assumed that the baseline coefficient or the pl tot 
tube has not changed. If, however, the tube has been 
damaged to the extent that it no longer meets the sperifi
cstlons or Figure 2-2 or 2-3, the dama~• shall either be 
repaired to restore proper alignment or the race openings 
or the tube shall be discarded. 

4.1.6.2.2 Pitot Tube Assemblies. After each field use, 
ebeck the face opening alignment or the pltot tube, as 
In Section 4.1.6.2.1; also, remeasure the lntcrcomponent 
Bpaeings of the assembly. II the interr-0mponrnt spacin~ 
have not changed and the face opening alignment is 
iacceptahle, it can be assumed that the coefficient of the 
assembly has not changed. II the face opening alignment 
la no longer within the specifications of Figures 2-2 or 
1-3, either repair the dam111te or replace the pitot tubo 
(calibrating the new assembly, If necessary). lithe int~r
component spaclnl(s have changed, rest-Ore the original 
spacings or recalibrate the assembly. 

4.2 Standard pltot tube (If appllcable). If a standard 
pl tot tube Is used for the velocity traverse.I. the tube shall 
be constructed according to the criteria ol 1:1ection 2.7 and 
shall be assigned a baseline coefficient value of 0.99. ll 
the standard pltot tube la used as part of an assembly, 

the tube shall be In an lnter!erence-l'ree armngement 
(subject to the approval of the Administrator). 

4.3 Temperature Gauges. After each field use. ca.I.I· 
brate dial thermometers, llquid-fllled bulb therm-0m
eters, thermocouple-potentiometer systems, and other 
gauges at a temperature within 10 percent of the average 
absolute stack temperature. For temperatures up to 
405° C (761° F), USe an ASTM mercury-in-glass reference 
thermometer, or equivalent, as a reference; alternatively, 
either a reference thermocouple and potentiometer 
(calibrated by NBS) or thermometric fixed points, e.g., 
Ice bath and boiling water (corrected for barometric 
pressure) may be used. For temperatures above 405° C 
(761° F), use an NDS-ealibrated reference thermocouple
potentiometer system or an alternate reference, subject 
to the approval of the Administrator. 

If during calibration, the absolute temperatures meas
ured with the gauge being calibrated and the reference 
gauge agree within 1.5 percent, the temperature data 

~en \rn~~t11~~~~~ t.f>::&er~h~1\! ~~i~~ 
lnvafld or adjustments (if appropriate) ol the test results 
shall be made, subject to the approval of the Administra
tor. ·· · 

4.4·· Barometer. Calibrate the barometer used against 
a mercury barometer. · 

6. Cokulatiom 
Carry out relculations, retaining at least one extra 

decimal figure beyond that of the acquired data. Round 
off figures after final calculation. 

6.1 Nomenclature. 
A= Cross-<!ectlonal area of stark, m• (ft•). 

Bso=Water vapor In the gas stream (from Method 5 or 
Reference Method 4 ), proportion by volume. 

C,= Pitot tube coefficient, dimensionless. 
K,=Pit-Ot tube constant, 

34 97 ~ [(g/g-molc)(mm Hg)J'll 
· sec (°K)(mm H20) 

lot the metric system and 

85 49 .!!:_ [(lb/lb-mole)( in. Hg)]'" 
· sec ( 0 H)(in. H10) 

for the English system. 
M,=Molecular weight of stack gas, dry basis (see 

Section 3.6) g/g-mole Ob/11>-mole). 
M.=Molecular weiiiht of stack gas, wet ha.sis, g/g

mole (lb/11>-mole). 

Equation 2-5 

P• .. =Barometric pressure at measurement site, mm 
Hg (In. Hg). 

P,=Stack static pre.<SUre, mm Hg (in. Hg). 
P,=Absolute stack gas pressure, mm Hg (in. Hg). 

~P • .,+P, Equation 2~ 

Po1d=Standard absolute pressure, 760 mm Hg (29.92 
in. Hg). 

Q,. =Dry volumetric stack gas flow rate corrected UI 
standard conditions, dscm/hr (dscf/br). 

!,=Stack temperature, •c (°F). 
T,=Absolute stack temperature, °K (0 R). 

=273+1, for metric· Equation 2-7 

~460+i. for English Equation 2-8 

T .. J= Standard absolute trmpcr~e. 293 °K (528° R) 
o,=Average stack ~as velocity, m/sec (It/sec). 

4p=Velocity head of stack gas, mm H,O (in. H.O). 
3,600=Conversion factor, sec/hr. 
18.0=Molemtlar weight or water, g/g-mole 01>-lb

mole). 
6.2 Average stack gas velocity. 

11,=K.,C.,(../AP) .... 

Equation 2-9 

5.3 A veragc stack gns dry volum.etric flow rate .. 

Q..i=3,600(1-B,.,}v,A (rT.w ) (PP.) 
. • c ..... , •td 

Equation 2-10 
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METHOD 3--0AS ANALYSIS VOR CARBON DtoXIDJI, 
OXYGEN, EXCEl!S AIR, AND DRY Mou:cULAR WKIGBT 

1. Principk and AppllcabllUr 

I.I Prln.•lpie. A gas sample Is extracted from a stack, 
hy one of the following methods: (I) single-point, grab 
samplin11< (2) single-point, intrgrat<id sampling; or (3) 
multi-point, int .. grated sampling. 'l'he gas sample la 
analyzed for 11.rc1•nt carhon dioxide (C01), percent oxy· 
gen (Od, and, ir n~t~s.~y, 1>r.rcP.11t carbon monoxide 
(CO). If a dry molecular WPight determination is to be 
made, either an Orsat or a Fyrite •analyzer m:\y be used 
for the analysis; ror excess air or emission rate correction 
!actor determination, an Orsat analyzer must be used. 

1.2 Applicability, This method Is applicable !or de
termining C02 and 02 concm1trntlons, excess air, and 
dry molecular weight of a sample from a gas stream of a 
fossil-rue! combustion process. The method may also be 
applicable to other processes wlwre it has heen determined 
that compounds other than co,, o,, CO, and nitrogen 
(Nz) are not present· in concentrations sufficient to 
affect the results. 

Other methods, as well as modtflcstlons to the proce
dure described herein, are also applleable for some or all 
ot the above determinations. Examples or specific meth· 
oils and modifications include: (I) a multi-point samp
ling method using an Orsat analyzer to analyze indi
vidual grab samples obtained at each point; (2) a method 
using C02 or Oz and stoichiometric caienlatlons to deter
mine dry molecular weight and exc•ss air; (3) assigning a 
value of 30.0 for dry molecular weight, in lieu of actrial 
measurements, for processes burning natural gas, coal, or 
oil. These methods and modtficalions may be used, but 
are subject to the appr?val or the Administrator. 

2 • .4pporotua 

As an alternative to tlte snmpling apparatus and sys
tems described herein, other sampling systems (e.g., 
liquid displacement) may be used provided such systems 
are capable of obtaining a reprose.ntative sample and 
maintaining a constant sampling rate, and are otherwise 
capable or yielding acceptable results. Use or such 
systems ts subject to the approval of the Administrator. 

2.1 Grab Sampling (Figure 3-1). · 
2.1.1 Probe. The probe should be made of stalnl

stcet or borosillcllte glass tubing and should be equtpoed 
with an in-stack or out-stack filter to remove partieUfate 
matter (a plug or glass wool is satisfactory for this pur
pose). Any other material inert to Ot, COt, CO, and N1 
nnd resistant to temperature at sampling conditions may 
he used for the probe; examples or such material are 
aluminum, copper, quartz glass and Teflon. 

2.1.2 Pump. A one-way squeeze bulb; or e<Jnivalent, 
is used to transport the gas sample to the analyzer. 

2.2 Integrated Sampling (Figure 3-2). 
2.2.1 Probe. A probe such as that described in Section 

2.1.1 ts Bllitable. 

1 Mention or trade names 9r spedflc products does not 
constitute endorsement by the Environmental Proteo
tlon Agency. 
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PROBE. 
FLEXIBLE TUBING 

Fil TER (GLASS WOOL) 

PROBE 

AIR·COOLED 
CONDENSER 

FILTER· 
(GLASS WOOL) 

SQUEEZE BULB 

Figure 3· 1. Grab-sampling train. 

RATE METER 

VALVE 

SURGE TANK 

QUICK DISCONNECT 

RIGID CONTAINER 

Figure 3·2. Integrated gas·sampling train. 
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~.2.2 Conden~r. An &ir-coul.<I or water-oooled oo~ 
fl•nS<'r, or otb..r eonMnser that will not n>move o., 
1 ·o,, CO, and N,, may bt>. used to romove exces.• molstur. 
which wonld lntul<re with the o~ration of the pump 
and flow meter. 

~.2.3 Valve. A net'<lle valve is used to adjust sample 
fas flow rate. 

~- 2.4 Pump. A lo•e.k-free, dinphrn11m-trpe pump, or 
••1uivalent, ls used to transport sampl._< gas to the fle1ible 
I o:ig. Install a small SUf"!(e tank b•twet'n the pwnp and 
rnte mt>ler to eliminate the pulsation e.!Icct ol tile dia. 
1•hragm pump on the rotameter. 

1.2.6 Rate Mrt.r. The rotamet•r, or rr1uivalrnt rate 
meter. nscd •hould be rar,ahle of measuring flow rate 
to within ±~ pt>reent of t •• selected flow rate. A flow 
rate ran~P of soo to 1000 t!m'imin is SUJ.!'~•·SfPd. 

2.2.6 Fl1'1ihle nn~. Any leak-free plastic (P.J!., Tedlar, 
Jl1ylar T1•fton) or plastic-eoated aluminum \e.g., alumi
uized '~lylarl bl\jr, or l'tJUivalent, having a eapaeity 
t'onsislPnt with the SPkctrd flow rate and time length 
vi the rest run, may br. used. A capadly in the range of 
M r-0 00 li!ers is SllJ?f!•Sted. 

To l•nk-ehock the bait, connect it to a water manomet~r 
anil pressurize the bag to 6 to lOcm H,O (2 to 4 in. H,O). 
Allow to stand for 10 minutes. Any displaeement in the 
v.·ater manometer indieates a leak. An alternative leak
cherk method Is t-0 pr1•ssurize the bag to 5 to 10 cm H:O 
t2 to 4 in. H:O) and allow to stand overnight. A deflated 
bBI! indicates a leak. 

2.2.7 Pressure Gange. A water-flllro U-tnbe manom
•ter, or equivalent, of about 28 cm (12 in.) is used for 
the ftesible bag leak-eherk. 

2.2.8 Vaeuum Gauge. A mercury manometer, or 
fquivalent, of at leam 760 mm Hg (30 in. Hg) is used for 
the sampling tr&ln leak-eheck. 

2.3 .Analysis. For Orsat and Fyrite analyzer main
t.-nance and operation procedures, follow the instmetions 
rocommended by the manufacturer, unless otherwise 
$pe<"ified herein. 

2.3.1 Dry Molecular Weight Determination. An Orsat 
analyzer or ~·yrtte type combustion gas aualyzer may be 
used. 

2.3.2 Emission Rate Correction Factor or Excess Air 
Determination. An Orsat analyzer must be used. For 
low Co, (less than 4.0 percent) or high o, (greater than 
15.0 percent) concentrations, the measuring bnrette of 
the Orsat must have at least 0.1 percent subdivisions. 

3. Drg .lfoltcular IJ'tight Drltrminatlon 

Any of the three sampling and analytiral procedures 
deocribed below may be used tor determining the dry 
molecular weight. 

3.1 Single-Point, Orab Sampling and Analytical 
Procedure. . · 

3:1.l The sampling point in the duct shall either be 
at the centroid of the cross section or at a p0int no closer 
to the walls than 1.00 m (3.3 It), unless otherwise specified 
by the Administrator. . 

3.1.2 Set up the equipment 88 shown In Figure 3-1, 
ln&k!ng sure all connoctlons ahead of the analyzer are 
tight and leak-free. II an Orsat analyzer Is used, It is 
recommended that the analyzer be leaked-ebocked by 
following the procedure in Section 5; however, the leak
c.beclc IS optional. 

3.1.3 Place the probe in the staclr, with the tip of the 
probe positioned at the sampling point; purge the sampl
ing line. Draw a sample into the analy•er and Imme
diately analyze It for percent CO a and percent 01. Deter
mine the percentage of the gas that Is N1 and CO by 
subtncting the sum of the percent COs and percent 01 
from 100 perc•nt. Calculate the dry molec.µar weight aa 
indicated In Section 6.3. 

3.U. Repeat the sampling, analy~, and calculation 
procedures! until the dry moleculBl' weights of any three 
grab samp M difter from their mean by no more than 
0.3 g/g-mole (0.3 lb/lb-mole). Average these three molec
ul9l' weights, and report the results to the neare~t 
0.1 g/g-mole (1b,1b-mole). 

3.2 Single-Point, Integrated Sampling and .\nalytical 
Pl"OC<ldure. 

3.2.1 The sampling point in the duct shall be located 
as specified in Section 3.1.1. 

3.2.2 Leak-eheck (Optional) the llelible b_ag as In 
Sertion 2.2.6. Set yp the equipment as shown.in Figure 
3-2. Just prior te sampling, leak-eheck (optional) the 
t.rain by placing a vacuum gauge at the condenser mlet, 
pulling a vacuum of at least 2.50 mm H11 (10 In. Hg), 
JJlugging the outlet at the quick disconnect, a!1d theu 
turning off the pump. The vacuum sho~d remam stable 
fur at !<a.st o .. '; minute. Evacuate the fleuble bag. Connect 
the probe and place it in the stack, with the tip of the 
probe positioned at the sampling point; purge the sampl
ing linP. Ne.t, connect the hag and make sure that all 
cnnnPCtions are tight and leak free. 

3.2.3 Sample at a constant rate. The samplinp: run 
.<honld be simultaneons with, and for the same total 
length of time as. the pollutant emission rate determina
tion. Collection or at least 30 liters (J.00 It•) of sample gas 
is recommended; however, smaller volnmes may be 
coll"<'t"1'1. ii desired. 

~-2.4 Obtain one integrated fine gas sample during 
f'Brh pollutant eruiSsion rate detennination. Within 8 
hours alter the sample is taken, analy•e it for percent 
co, and percent o, using either an Orsat analy<P.r or a 
Fyrite-type combustion gas analyzer. IC an Orsat ana
lyzM is used, it Is recommended that the Orsat leak· 
•·het'k described In Section 5 be performed before this 

· determination; however, the check Is optional. Deter
llllne the percentage of the gas that is N 1 and CO by sub
\lact.i.1111 the sum of the ~nt CO: and percent o, 

RULES AND IEGULATIONS 

from ml p<'roont. Calenlate the dry molecular weight u 
indicated in Sect.ton 0.3. 

3.2.l ReJIM* Che analysis and ralr.ulatlon procedures 
untU the in<tividual dry molecular weights for any thl'ee 
analyses differ from their mean by no more than 0.3 
g/g-mole (0.3 lb/lb-mole). Average th- three molecnllr 
weight.'!, and report the result.'! to the nearest 0.1 g/g·mole 
(0.1 lb,1b-mole). 

3.3 Multi-Point, Tnteg.-ated Sampli11g and Analytkal 
Proceilure. 

3.3.l Unle.s otherwise sp.cili•d by the Adminis
trator, a minimum of eight traverse points shall be used 
for circular staeb haTing diameters l•.s then 0.61 m 
(24 In.), a minimum ol nine shall be used for rectalll!ul9l' 
staeks having equivalent diameters less than 0.61 m 
c24 in.). and a minimum of twelve traverse points shall 
be used for all oth•r cases. The traverse points shall be 
located acrordlng to !lfethod I. The use of fewer points 
is subject to approval of the Administrator. 

3.3.2 Follow the procedures outlined In Sections 3.2.2 
t hrongh 3.2 . .5, eH•pt for the toliowing: traverse all sam· 
pling points and sample st each point for an equal length 
ol lime. Record sampling d!lla as shown in Figure 3-3. 

TIME TRAVERSE 
PT. 

4. Emiuioft RaJ.e Correction F4dor or E.tu11 Air Dtler
minatlon 

Non.-A Pyrite-type combustion gas analyzer Is not 
a.cceptable for excess air or emission rate correction tac~ 
detennlnation, unless approved b)' the Administrator. 
II both percent co, and pP.rcent 01 are measured, the 
analytiral results of any of the thrl!<l procedures given 
bl'low m"y aoo be used for calculating the dry molecular 
\\'Pigbt. 

F.ach of the three procedures b•low shall be ose<l only 
,.·hen specified in an applicable subpart of the standards. 
The use ol these procedures for other purposes must have 
specilic prior approval of the AdminiMrator. 

U Single-l'oiut, Grab Sampling and Analytical 
Proredur~. 

4.1.l The sampling point In the duct shall •:ther be 
at the centroid of the cross-section or at a point no clos•r 
to the walls than l.OOm \3.3ft), unless otberwist •PP.Cilied 
by the Administrator. 

4.1.2 Set up the equis;>mcnt as shown in Figure 3-1, 
making sure all connections ahead of the analyv,r are 
tight and leak.free. Leak-eheck the Or"8t analyzer ae· 
cording to the procedure deserihed in Seetion 5. This 
leak-eheck is mandatory. 

Q 

1prn % DEV.1 

AVERAGE 

( 
Q • Q avg ) 100 

Oavg (MUST BE ~10%) 

Figure 3.:,t Sampling rate data. 

4.1.3 Plaee the probe In the staek, with the tip of the 
probe positioned at tile sampling point; purge the !IBDl· 
pllng line. Draw a sample Into the anal yr.er. For emission 
rate eorrootlon factor determination, Immediately ana
lyze the sample, as outlined in Sections 4.1.4 and 4.1.5, 
for percent .co, or percent 02. II excess air Is desired, 
proceed as follows: (l) Immediately analyze the sample 
BB In Sections 4.l.4 and 4.1.5, for percent C01, Or, and 
CO; (2) determlne the percentage of the gas that· ls N1 
by subtraetlng the sum of the percent co., percent Ot. 
and percent CO from 100 percent; and (3) calculate 
percent excess air as outlined In Section 6.2. 

4.1.4 To ensure complete absorption of the co,, O>. 
or if applicable, CO, make repeated passes through each 
absorbing solution until two consecutive readings are 
the same. Several pasS<'s (three or four) should be made 
between readings. (II constant readings cannot be 
obtained alter three consecutive readings, replace the 
absorbing solution.) 

4.1.11 Alter the analysis Is complP.ted, leak-ehook 
(mandatory) the Orsat analyzer once again, as described 
in Secllon 5. For the resnlts or the analysis to be vali<l1 the Orsat analyrer must pass this leak test before ana 
alter the analysis. N orE.-Since this single-point, grab 
sampling and analytical procedure Is norru,.lly conducted 
In conjunction with a single-point, grab sampling and 
analytical procedure for a pollutant, only ono analysis 
is ordinarily conducted. Therefore, great care must be 
taken to obtain a Talid sample and analysls. Although 
in most eases only co, or 01 is required, it is tteom· 
mended that both co, and 01 be measured, and that 
Citation 5 in the Bibliography be used to validate the 

. analytical dntB. 
4.:.! Single-Point, Inl•'grnteil Sampling and Analytic11l 

Procedure. 
4.2.l The sampling point in the duct shall be located 

as spocifif'd in Soction 4.1.1. 
4.2.2 V.ak-ehock (mandatory) the 11.xible bait as in 

Soction 2.2.6. Set up the equipment as shown in 1"igure 
3-2. Just prior to sampling, leak-eheck (mandatory) the 
tr&ln by placing a vacuum gauge at the condenser inlet, 
palling a vacuum ot at least 2.50 mm Hg (10 in. Hg), 
plugging the outlet at the quick disconnect, and then 

turning of! the purup. The vacuum shall rem:lio stable 
for at least o .. ~ minute. Evacuate ti. flelible bag. Oon
neet the probe and place It in the stack, with the tip oftbe 
probe positioned st the .sampling polrit; purge the l!Blll· 
piing line. Next, connect the bag and make sure that 
all connectio118 are tight and leak free. 

4.2.3 Sample at a constant rate, or as specllled by the 
Administrator. The sampling run must be simultaneous 
with, and for the same total Ien~b of time as, the pollut
a.n~ emission rate detenninanon. Collect at least 30 
liters (J.00 It') of sample gas. Smaller volumes may be 
collected, subloct to approval of the Administrator. 

4.2.4 Ohta n one integrated line gas sample daring 
each pollutant emission rate detennlnation. 1"or emlssiou 
rate correction factor determination, analyze the sample 
within 4 hours alter It is taken for percent C01 or percent 
01 (as outlined in Sections 4.2.5 through 4.2.7). The 
Orsat analyzer must be Ieak-ehecked <see Section 5) 
l>P.lore the analysis. If excess air is desired. proceed as 
follows: (1) within 4 hours alter the sample is taken, 
analyze it (as in Sections 4.2.5 through 4.2.i) ror percent 
cp,, o,, and CO: (2) determine the percP.ntage of the 
gas that is N r by subtracting the sum of the j)l'rcent. C01, 
percent o,, and percent CO !rom 100 percent; (3) cal
culate percent •xeess air, as outlined in Section 6.2. 

4.2.5 To ensure complete absorption of the co,, 01, 
or If applicable, CO, make repeated PBSSes through ~b 
absorbing solution until two consocutive r•adingti arc tbe 
same. Several passes (three or lour) should be made be
tween readings. \If constant r•a..lings cannot be obtaln..U 
after three consecutive readings, replace the absoruh111 
solution.) · 

4.2.6 Repeat the analysis until the following criteria 
are met: 

4.2.6.1 For percent C01, rrJX'Qt the analytical pro
cedUl'e until the results of any three analyses dil!er by no 
more than (a) 0.3 percent by volurue when C01 ls greater 
than 4.0 percent or (b) 0.2 percent by volume when C01 
Is l.,;s than or equal to 4.0 percent. Average the three ae
ceptable values of percent co, and report the results 10 
the nearest 0.1 percent. 

4.2.0.2 For percent 01, repeat the analytleal proeedun 
anti! the reaults or any three analyses JUJer by oo moN 

FEDEIAL REGtSTER, VOL 42; NO. 160--THURSDAY, AUGUST 1•, 1977 

IV-186 



than (a) 0.3 pe~ent by volume when 01 ls 1- than 15.0 
percent or (b) 0.2 percent by volume when 01 ls greater 
than 15.0 pereent. Average the three acceptable values or. 
percent 0 2 and report the results to the nearest 0.1 
percent. . . . 

4.2.6.3 For percent CO, repoat the analytical proce
dure until the results or any three analyses dlrter by no 
more than 0.3 percent. Average the three acceptable 
valuos or percent CO and report the results to the nearest 
0·~-~1~ier the analysis Is completed, leak-<iheck 
(mandatory) the Orsat analyzer once again, as described 
Jn Section 5. For the results or the analysis to be valid, the 
Orsat analyzer must pass this leak test before and after 
the analysis. Note: Alt.hough In most Instances only COt 
or Ot Is required, it is recommended that both co, and 
Ot be measured, and that Citation 5 in the Bibliography 
be used to validate the analytical data. 

4.3 Multi-Point, Integrated Sampling and AnalyUcal 
Procedure. 

4.3.1 Both the mJnlmum number or sampling points 
and the sampling point location shall be as specified in 
Section 3.3.l of this method. The use of fewer points than 
specified ii! aobject to the approval or the Administrator. 

4.3.2 Follow the procedures outlined In Sections 4.2.2 
through 4.2.7, except for the following: Traverse an 
sampling points and sample at each point for an equal 
length of time. Record sampling data as shown In Figure 
3-3. 

6 . .L<at-CAeet Proeedure for Ouat Analvzera 
Moving an Orsat analyzer frequently causes It to leak. 

Therefore, an Orsat analyzer should be thoroughly leak
Checked on site before the llue gas sample is Introduced 
Into It. The procedure for leak-<ihecking an Orsat analyzer 
is: 

6.1.1 Bring the liquid level in each pipette up to the 
reference mark on the capillary tubing and then close the 
pipette stopcock. . 

6.1.2 Raise the leveling bulb sufficiently to bring the 
confining liquid meniscus onto the graduated portion or 
the burette and then close the manifold stopcock. 

5.1.3 Record the meniscus position. 
6.1.4 Observe the meniscus In the burette and the 

!'f~~~-vel In the pipette for movemen~ over the next 4 

6.1.6 For the Orsat analyzer to pass the leak-<iheck, 
two con di tlons must be met. 

5.1.5.l The liquid level In each pipette must not fall 
below the bottom of the capillary tubing during this 
4-mlnutelnterval. 

6.1.6.2 The meniscus In the burette must not change 
by more than 0.2 ml during this 4-mlnutelnterval. 

6.1.8 If the analyzer falls tbe leak-<iheck procedure, all 
rubber connections and stopcocks should be checked 
until the cause oftbe leak ls Identified. Leaking stopeocks 
must be disassembled, cleaned, and regreased. Leaking 
rubber connections must be replaced. Arter the analyzer· 
Is reassembled, the leak-<iheck procedure must be 
repeated. 

RULES AND REGULATIONS 

S. Cokulatlonl 

8.1 Nomenclature. 
· · M1-Dr:v molecular weight, g/g-mole Ob/lb-mole). 
. %EA=Percent excess air. 
%C02=Peroent C01 by volume (dry basis). 

%0o=Percent 01 by volume (dry basis). 
o/J!.CO=Percent CO by vohlme (dry basis). 
'10N1=Percent N1 by volume (dry basis). 
0.2M= Ratio of Otto Nt In air, v{v. 
0.280=Molecular weight of Nt or CO, divided by 100. 
0.320=Molecular weight of o, divided by 100. 
0.440=Molecular weight or co, divided by 100. 

6.2 Percent Excess Air. Calculate the percent excess 
air (I! applicable), by substituting the appropriate 
values or percent o,, c 0. and NI (obtained from Section 
4.1.3 or 4.2.4) Into Equation 3-1. 

O'f [ %0,-0.5%CO ] 
,oEA= 0.264%N2(%02-0.5%CO) lOO 

Equation 3-1 
NorE.-Tbe equation above assumes that ambient 

air Is used as the source or 01 and that the fuel does not 
contain appreciable amounts of N, (as do coke oven or 
blast furnace gases). For those cases when appreciable 
amounts of N, are present (coal, oil, and natural gas 
do not contain appreciable amounts or N 2) or when 
oxygen enrichment Is used, alternate methods, subject 
to approval of the Admlnistrator, are required. 

6.3 Dry Molecular Weight. Use Equation 3-2 to 
calculate the dry molecular weight of the stack gas 

M1=0.440C%C01)+o.320(302)+0.280(%~2+%CO) 

Equation 3-2 
N OTE.-The al.Jove equation does not eonslder argon 

In air (about 0.9 percent, molecular weight or 37.7). 
A negative error of about 0.4 percent Is Introduced. 
The tester may opt to Include 11rgon In the analysis using 
procedures subject to approval of the Administrator. 
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METHOD t-DETEJIM3ATION OJ' MOISTCRE CONTEXT 
. IN STACE OASES 

1. Prlllelph and ApplleobUitu 

1.1 Principle. A gas sample is extracted at a con:.l:.u1t 
rate from the source; moisture Is removed from the sam
ple stream and det~rmined either volumetrically or 
gravimetrlcally. 

1.2 Applicability. This method is applicable for 
determining the moisture content of stack gas. 

Two procedures are given. The first is a reference 
method, for accurate determinations of moisture content 
(such as are needed to calculate emission data). The 
second Is an approximation method, which provides 
estimates of percent 1i1oisture to aid in setting isokinetic 
sampling rates prior to a pollutant emission measure
ment run. The approximation method described herein 
ls only a suggested approach; alternative means for 
approiimating the moisture content, e.g., drying tubes, 
wet bulb-dry bulb techniques. condensation techniques, 
stoichiometric calculations, previous eXP<'rience, etc., 
are al.co eeceptable. 

The reference method Is often conducted simultane
ously with a pollutant emission measurement run; when 
It is, calculation of percent lsoklnet.ic, pollutant emission 
rate, etc., for the run shall be based upon the results of 
the reference method or its equivalent; these calculations 
shall not oo based upon the results of the approximation 
method, unless the approximation method Js shown, to 
the satisfaction of the Administrator, U.S. Environmen
tal Protection Agency, to be capable of )1elding results 
within 1 percent H10 of thP. reference method. 

N OTE.-The refercuee method may yield questionable 
results when applied to saturated gas streams or to 
streams that contain water droplets. Therefore, when 
these conditions exist or are suspected, a second deter
mination of the moisture content shall be made simul
taneously with the reference method, as follows: Assume 
that the gas stream Is saturated. Attach a temperature 
sensor (capable or measuring to sl° C (2" F)J to the 
reference method probe. Measure the st.ark gas tempera
ture at each traverse point (see Section 2.2.1) during the 
reference method traverse; calculate the average st.a<·k 
gas temperature. Next, determine the moisture pereent
age1 .either by: (1) using a psychrometric chart and 
mBl<ing appropriate corrections if stack pressure is 
different from that of the chart, or (2) using saturation 
vapor pressure table.. In cases where the psychrometric. 
chart or the saturation vapor pressure tables are not 
applicable (based on evaluation or thP. proc·ess), alternate 
methods, subject to the approval or the Administrator, 
shall be used. 

2. Re/trenu Mttl1od 

The procedure de$Crlbed In Method 5 for determining 
moisture content is acceptable as a reference method. 

2.1 Apparatus. A schematic of the sampling train 
used In this reference method Is shown in Figure 4-1. 
All components shall be maintained and calibrated 
according to the procedure outlined in Method 5. 
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CONDENSER-ICE BATI-1 SYSTEM INCLUDING 
SILICA GEL TUBE 

- - - - - - - - - - - - -1------1 

THERMOMETERS 

ORIFICE 

METER 

VACUUM 
GAUGE 

AIR·TIGHT 
PUMP 

Figure 4-1. Moisture sampling train-reference method.· 

2.1.1 Probe. The probe is constructed ot stainles.9 
lteel or glasa tubing, sulllciently heated to prevent 
water condensation, and is equipped with a filter, either 
ln-k (e.g., a plug of glass wool Inserted into the end 
of \)le probe) or heated out-stack (e.g., as described In 
Method 6), to remove particulate matter. 

When stack conditions permit, other metals or pW!ic 
tubing may be used tor the probe, subject to the approval 
of the • .\dministrator. · 

2.1.2 Condenser. The condenser consists of tour 
lmpingers connected in series with ground glass, leak· 
free fittings or any similarly leak-free non-contaminating 
fittings. 'l'he first, third, and fourth impingers shall be 
ol the Greenburg-Smith design, modified by replacing 
the tlp with a 1.3 centimeter (~ inch) ID glass tube 
extending to about 1.3 cm ().<;! in.) from the bottom of 
the Hask. The second impinger shall be of the Oreenburg
Brnith design wi_th the standard tip. ~fodilicntlons (e.g., 
using fiexible connections between the impingers, using 
materials other than glass, or using flexible vacuum linPS 
to connect the liltcr holder to the condenser) may be 
used, subject to the approval of lhe Administr-1tor. 

The first two impingers shall contain known volumes 
or water, the third shall be empty, and the founh shall 
contain a known weight of 6- to 16-mesh Indicating type 
Bilica gel, or equivalent desiccant. If the silica gel has 
been previously used, dry at 175° C (350" F) for 2 hours. 
~ew silica gel may be used as received. A therrnomcler, 
eapable of measuring temperature to within 1° C (2" F), 
shall be placed at the outlet or the fourth impinger, tor 
monitoring purj>oses. 

Alternatively. any system may be used <subject to 
the approval or the Administrator) that rools the sample 
~as stream and allows measurement of both the water 
that has been condensed and the moisture leaving the 
condenser, each .to within 1 ml or 1 g. Acceptable means 
are to measure the condensed water, either gravi· 
metrically or volumetrically, and to ·measure the mois
ture leaving the. condenser by: (1) monitoring the 
telJjperature and pressure at the exit of the condenser 
ai.d using Dalton's law o! partial pressures, or (2) passing 

the sample gas ·stream through a tared silica gel (or 
equivalent desiccant) trap, with exit gases kept below 
20° C (68° F), and detennlning the weight gain. 

U means other than silica gel are used to determine the 
amount of moisture leaving the condenser It ls recom· 
mended that silica gel (or equivalent) still be used be
tween the condenser system and pump, to prevent 
moisture condensalion in the pump and metering 
devices and to avoid the need to make corrections for 
moisture in the metered volume. 

2.1.3 Cooling System. An ice bath container and 
crushed ice (or equivalent) are used to aid in condensing 
moisture. 

2.1.4 Metering System. This system Includes a vac· 
num gauge, leak-free pump, thermometers capoble of 
measuring temperature to within 3° C (6.4° F), dry gas 
meter capable of measuring volume to within 2 percent, 
and related equipment as shown in Fi[!lll"e ._1. Other 
metering systems, capable of maintairung a constant 
sampling rate and determining sample gas volume, may 
be used, subject.to the approval of the Administrator. 

2.1.6 Barometer. Mercury, aneroid, or other barom· 
eter capable of measuring atmospheric pressure to within 
2.6 mm Hg (0.1 in. Hg) may be used. In many cases, the 
barometric reading may be obtained from a nearby 
national weather service station, in which case the sta· 
lion valuo (which is the absolute barometric pressure) 
shall be requested and an adjustment for elevation 
dlllerenccs between the wPSther station and the sam· 
pling point shall be applied at a rate of minus 2.6 mm Hg 
(0.1 in. Hg) per 30 m (100 It) elevation increase or vice 
versa !or elevalion dtcrease. 

. 2.1.6 Graduated Cylinder and/or Balance. Thrse 
items are used to measure condensed water and mobture 
caught In the silica gel to within 1 ml or 0.6 g. Graduated 
cylinders shall have subdivisions no greater than 2 ml. 
Most laboratory balances are capable of weighing to the 
nearest O~ g or less. These balances are suitable tor 
use here. 

2.2 Procedure. The following procedure is written tor 
a condenser srstem \such as .the impinger system de-

scribed in Section 2.1.2) incorporating volumetric analy. 
sis to measure the condensed moisture, and silka ~el and 
gravimetric analysis to measure the moisture leavmg the 
condenser. 

2.2.l UnlessotherwlsespeclfiedbytheAdministrator, 
a minimum of eight traverse·points shall be used for 
circular stacks having diameters less than 0.61 m (24 in.). 
a minimum ot nine points shall be used tor rectangular 
stacks having equivalent diameters less than 0.61 m 
(24 in.). and a minimum of twelve travers points shall 
be used in all other cases. The traverse points shall be 
located according to Method 1. The use ol fewer points 
is subject to the approval of the • .\dmlnistrator. Select a 
suitable probe and probe lmgth such that all traverse 
points can be sampled. Consider sampling from opposite 
sides ot the stack (four total sampling ports) for large 
stacks, to permit use or sh01ter probe lengths. !\lark the 
probe with heat resistant tape or by some other method 
to denote the proper distante into the stack or duct for 
each sampling potnt. Place known volumes of water in 
the first two impingers. Weigh and record the weight or 
the silica gel to the nearest o .. s g, and transler the silica 
gel to the fourth impinger; alternaUvely, the silira gel 

· may ftrst. be transferred to the impinger, and the wdgbt 
of the silica gel plus impinger recorded. 

2.2.2 Select a total sampling time such that a mini
mum total gas volume of 0.60 scm (21 scf) wiil be c'<>l
lected, at a rate no greater than 0.021 m•/min (0.75 efm). 
When both moisture content and pollutant emisi;ion rate 
are to be determined, the moisture determination shall 
he simultaneous with, and tor the same total length ot 
time as. the pollutant emission rat~ run, unless otherwise 
specified in an applicable subpart ol the standards. 

2.2.3 Set up the sampling train as shown la Figure 
4-1. Turn on the probe heater and (il applicablo) the 
filter heating system to temperatures ot about 120" C 
(248" F), to prevent water condensation ahead of the 
condenser; allow time !or the temperatures to stabilile. 
Place crushed Ice In the Ice bath container. U la recom
mended, but not required, that a leal< check be done, • 
follows: Disconnect.the probe from the firs& impinger Gt 
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(II appllcable) from the filter bolder. Plug the Inlet to the 
first impinger (or filter holder) and pull a 380 mm (15 In.) • 
Jig vacuum; a lower vacuum may be used, provided that 
11 is not ex~ed during the test. A leakage rate In 
excess or 4 percent of the average sampling rate or 0.00057 
m•/min (0.02 elm), whichever Is Jess, Is unacceptable. 
Following the I eak check, reconnect the probe to the 
sampling_ train. 

2.2.4 During the sampling run, maintain a sampling 
rate within 10 percent of constant rate, or as specified by 
the Administrator. For each run, record the data re
quired on the example da1a sheet shown ln Figure ._2. 
B• sure to record the dry gas meter reading at the begin
ning aud end of each sampling time increment and when· 

RULES AND REGULATIONS . 

ever sampllng Is baited. Take other appropriate reading! 
at each sample point, at lea.st once during each time 
Increment. 

2.2.5 To begin sampling, position the probe tip at the 
first traverse point. Immediately start the pump and 
adjust the flow to the desired rate. Traverse the cross 
section, sampling at each traverse point for an t!(}ual 
lenlrtb of time. Add more ice and, If ne<:essary, salt to 
ma.Intaln a temperature of less than 'JJ1' C (68° F) at the 
silica gel outlet. 

2.2.6 After collecting the sample, disconnect the probe 
from the filter bolder (or from the fust lmpinger)and con
duct a leak check (mandatory) as d~bed in Section 

PLANT-----------------

I 
I.._____ 

l. OCATl ON _______________ _ 

OPERATOR--------------~ 

DATE----------------

RUN ND.---------------~ 

AMBIENT TEMPERATUR'"----------

IAROMETRIC PRESSURE-----------
PROBE LENGTH 111(h) _____ .._ _____ _ 

SCHEMATIC OF STACK CROSS SECTION 

PRESSURE 
DIFFERENTIAL METER 

ACROSS READING 
SAllPLllG STACK . 8RIFICE METER GAS SAMPLE 

TRAVERSE PDilT TIME TEMPERATURE . (AHi, VOLUME AVm 

11.2.3. Record the leak rate. lf the leakage rate exreeds the 
allowable rate, the tester shall either reject the test re
sults or sball correct the sample volume as in Section 6.3 
of Method 5. Nert, measure the volume of the moisture 
condensed to the nearest ml. Determine the Increase in 
weight of the silica gel (or silica gel plm lmpinger) to the 
nearest 0.5 g. Record this Information (see example deta 
~!,;!l~e 1~aJ;~~ulate the moisture percentage, 

2.3 Calculations. Carry out the following calculations, 
retaining at lea.st one extra decimal figure beyond that of 
the IM'~ulred data . .Sound of! figures after final calcuJa.. 
tion. · 

TEMPERATURE 
&AS SAMPLE TEMPERATURE OF GAS 

.AT.DflY GAS METER LEAVING 
CONDENSER DR 

llLET ounn LAST IMPING ER, 
I UMBER (81,mia. oC C1FI amGaJ HzO ml (ft3) ml (ft3J <T111inl. 9t 19FI (Tmoatl. •c 11 FI 1C 11 FI 

TOTAL Awg. A"I. 

AVERAGE A .... 

Figiire 4-2. Field _moisture determination-reference method. 
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IMPINGEll SILICA GEL 
VOi.UM£. WEIGHT. 

ml 9 - -
FINAL 

INITIAL --------· DIFFERENCE -· --- ---·-
Figure 4 3. AnalyticJI data· reference method. 

2.3. l Nonwnclature. 
B".=Proportion of wattii· \";.11>0r, l>y \'oh1mt", in 

the gas stream. 
Mw=Moleeular weight ol water, 18.0 g/g-mole 

m.o lb/lb-mole). · 
P~=Absolute pressure (for this mdhod, same 

as harometric pressure) at the dry gas meter, 
nun Hg (in. Ilg). 

P.,.=Standard absolute pressure, 7ti0 mm Hg 
(29.92 in. Hg). 

R=Ideal gas constant, 0.06236 (mm Hg) (ml)/ 
Cg-mole) (° KJ for metric uuits and 21.8.'i (In. 
Hg) (lt'J/(lb-mole) (0 R) for English units. 

T.=Absolute tempernture at meter, °K 1°R). 
1·.,,=Standard absolute temperature, 293" K 

(.528" R). 
V .=Dry gas volwne measured by dry gas meter, 

dcm (de!). . 
b. V. =Incremental dry gas volume measured by 

dry gas meter at each traverse point, dcm 
!dcO. 

V.h,.1=Dry gas volume mca.•ured hy the drY gas 
· meter, corrected to standard conditions, 
dscm (dsco. , 

V •«.,•> = Volnme or water vapor condensed corrected 
to standard conditions, scm Csef). 

v.,,(.,d)=Volume of water vapor collected l,n silica 
gel corrected to standard conditions; scm 

. (scQ. 
Yt= Final volume of condenser water, ml. · 
V;=lnitial volume, it any, of condeuser water, 

ml. 
W, =Final weight of silica gel or silica gel plus 

lmpinger, g. 
W;=lnitial weight of silica gel or silica gel plus 

impillger,g. 
Y=Dry gas meter calibration factor. 

Pw=Density of water, 0.9982 g/ml (0.00Z.201 
lb/ml). 

2.3.2 Volume of water vapor condensed. 

V (V,-V,)p,.RT • ..i 
... .c •• o= P,1<11lf .. 

=K1(V1-V;) 

where: 
Equation 4-1 

Ki=0.001333 m3iml for metric units 
=0.04707 ft•/ml for English wilts 

2.3.3 Volume of water vapor collected In silica gel. 

V (W1-W;)RT • ..i 
... ,(•W)= P • ..iM. 

=Ks(W1-W;) 
where: 

Ki-0.001336 m•/g for metric units 
-0.04716 ft'/g for English unlls 

2.8.4 Sample gas volume. 

Equation 4-2 

wlwrt>: 
J\~a=0.381>~ ° Kimm Ifg fur llH'lrh· u11its 

=17.&I 0 R/i11. Ilic for English u11ils 

Eqnatio11 4· 3 

NoTE.-Jf tho post-t~st leak r1'te (St>cli••ll ~.~.ttl 1•1· 
r1~t!tls the allowable rate. <"Orrf'f•t thP- vah~·· of \ · .. ill 
.. :111rn1iun 4-3, as dt.:•Sl'fih1•d ill S1•dio11 H.3 or Mc•lhf)d 5. 

:!.:t.:j ~1oi:;t11re t.'ont•~nt. 

/l ...• = ~U'_!_(~t~-~t!~'!_"~~!.t}~--
.. \;<re (otJ) + \ ,,., (at,!)+\; m (orJ) 

1-:qunllon 4-4 
!'\on:.-rn saturated or moi.;tnre dro.plct-ladm gas 

streams, two 1•alculatio11s or the moisture content of the 
sta.:k ga. shall be made, one 11si11g a value based upon 
the saturated conditions (see S•etion 1.2), and another 
based npo11 the results of the impinger analysis. The 
lower of these two values of B., shall be considered cor
ret•t. 

2.3.<i Verillcation of constant sampling rate. For each 
time in.,rPmcnt, determine the AV •. Calculate the 
average. If the value for a11y time ilwrement dilTers from 
the av•IB111e by more than 10 prreent., r1•jed the results 
and repeat the nm. 

3 . . 4pJ>rOii111atio11 Method 

The approximation method des•·ribcd helow is pre
sented only as a suggested method (see Section 1.2). 

:u Apparatus. 
3.1.l Pl'Obe. Stainless steel or glass tubing, sufficiently 

heated to prevent water condensation and "'lttipped 
with a filter (either ln-etack or heated out-stack) to re
move particulate matter. A plug or glass wool, inserted 
into the end of the probe, ls a satisfactory filter. 

3.1.2 Impingers. Two midget impingers, each with 
30 ml capacity, or eqitivalent. 

3.1.3 Ice Bath. Container aud ice, to aid in condens
ing moisture in impingers. 

3.1.4 Drying Tube. Tube packed with new ·Or re
~•'nerated 6- to 16-mesh indicating-type silica gel (or 
e•tUivalcnt desiccant), to dry the sample gas and to pro
!t>ct tile m•ter and pump. 

3.1..5 ,.aive. N'eedle valve, to regulate the sample gas 
Oow rate. 

3.1.6 Pnmp. Leak-free! diaphragm type, or equiva
lr'nt, to pull Ute gas samp e thl'OUgh the train. 

3.1.7 Volume meter. Dry gas meler, sufficiently ac· 
curate to measure the sample volume within 23, and 
calibrate<! over the range of flow rates and conditions 
actually encountered during sampling. 

3.1.8 Hate Meter. Rotameter, to m•asure the Oow 
range from O to3 l pm (O to0.11 cfm). 

3.1.9 Graduated Cylinder. 2S ml. 
3.1.10 Barometer. Mercury, aneroid, or other barom· 

t>ter, as described in Section 2.1.5 above. 
3.1.11 Vacuum Gauge.· At least 760 mm Ilg (30 in.· 

Hg) gauge, to be used for the sampling leak check. 
3.2 Procedure. 
:i.2.1 Place eiactly 5 ml distilled water in each im· 

pinger. Assemble the apparatus without the probe as 
shown in .Figure H. Leak check the train by placing a 
vacuum gauge at the inlet to the first impinger and 
drawing a vacuum of at least 250 mm Hg (IO in. Hg), 
pluning the outlet of the rota.meter, and then turning 
oft the pump. The vacuum shall remain constant for at 
east one mmute. Carefully release the vacuum gauge 
I before unplugging the rotameter end. 
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HEATED PROBE SILICA GEL TUBE RATE METER 

\ 

ICE BATH 

MIDGET IMPINGERS 

Figure 4-4. Moisture-sampling train - approximation method. 

LOCATION ______________ _ COMMENTS 

TEST~--------------~--
DA TE ___________ ~--~---

OPERATOR 
--------------~ 

BAROMETRIC PRESSURE __________ _ 

GAS VOLUME THROUGH 
METER. (Vm), RATE METER SETTING METER TEMPERATURE •. 

CLOCK TIME m3. (ft3) m3/min. (ft3/min.) oc (of) 

Figure 4-5. Field moisture determ.ination • app,roximation method. 
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3.2.2 Connecl the probe insert It into the stact, and 
sample at a constant rate ol 2 lpm (0.071 ctm). Continue 
sampling until the dry gas meter rcglsten about 30 
liters (1.1 ft•) or until visible liquid droplets are carried 
over from the first tmpinger to the second. ~ecord 
tem peratUl'll, pressure, and dry gas meter readings as 
required by Figure W. 

3.2.3 Arter collecting the sample, combine the con
tents orthe two impingers and measure tbo volunie to the 
11~f:ies\:!1.Jc:i1at1ons. The calculation method presented Is 
dMlgned to estimate the moisture In the stack gas; 
thereto~. other data, which are only necessary ror ac
curate rnolstW'll determinations, are not collected. The 
following E'fluations adequately es.ti~al~ th~ ~oisture 
eontent, for the purpose or delermrnmg 1sokmet1c sam
pling rate settings. 

3.3.1 Nomenclature. 
B •• =Approiimate proportion, by volume, of 

water vapor in the gas stream leaving the 
second tmpinger, 0.025. 

B.,=Water vapor in the gas stream, proportion by 
volume. 

M ... Molecular weight of water, 18.0 g/g·mole 
. (18.0 lb/lb-mole) -

P.=Absolute pressure (for this method, same as 
. barometric pressure) at the dry gas meter. 

p,,4=Standard absolute pressure, 760 mm Hg 
(29.92 In. Hg). 

R=ldeal gas constant, 0.06236 (mm Hg) (m')/ 
(g-mole) (0 K) for metric units and 21.&S 
(in. Hg) (ft'l/lb-mole) (0 R) for English 

T.=~~iute temperature at meter, °K (0 R) T.,, .. standard absolute temperature, 293° K 
(528• R) 

V1=F:lnal volume oftmplnger contents, ml. 
V;=lnitlal volume of tmpinger contents, ml. 

V .-Dry gas volume measured by dry gas meter, 
dcm (def). · 

V•ht4l=Dry gas volume measured by dry gas meter, 
corrected to standard conditions, dscm 
(dsef). 

Vw•ht4l=Volume of water vapor condensed, corrected 
to standard conditions, scm (scO. 

... - Density of water, 0.9982 g/ml (0.002201 lb/ml). 
· 8.3.2 Volume of water vapor collected. 

V _ (V1 - V.)p.RT.1c1 
... - P 01c1M. 

=K1(V1 -V;) 

where: . 
X 1-0.0013S3 m•/ml for metric units 

-0.0.707 ft'/ml for English units. 

3.8.3 Oas volume. 

Equation 4-5 

V•<•tc1>=V.(:.:) (1;::) 
=Ka V.P. 

T. 
Equation 4-6 

wtiere: 
.Ka-0.3868 °K}mm B1 for metric unlta 

•17.M 0 R/ID. Hg for Engllah unlta 

3.3.4 ApproJ.imate.molsture content. 

B v.... +B 
.,..=ir rr -"' + Y m (oldl 

=~--- +(0.025) V ,.,+ V., (old) 

4. Ca'libration 
Equation 4-7 

4.1 For the reference method, calibmte •QUipment as 
specified In the lollowir.., sections of Method 5: Scctlon5.3 
(metering system); Section 5.5 (temperature gauges); 
and Section 5.7 (barometer). The recommended leak 
check ol the metering system (Section 5.6 of Method 5) 
also applies to the reference method. For the approxtma.. 
lion method, use the procedures outlined in Section 5.1.1 
of Method 6 to calibrate the metering system, and the 
procedure of Method 5, Section 5. 7 to calibrate the 
barometer. 

5. Blbllograph11 

1. Air Pollution Engineering Manual (Second Edition). 
Danielson, J. A. (ed.). U.S. Environmental Protection 
Agency, Office of Air Quality Planning and Standards. 
Research Triangle Park, N.C. Publication No. AP...O. 
1973. . 

2. Devorkin, Howard, et al. Air Pollution Source Test
ing Manual. Air Pollution Control District, Los Angeles, 
Calif. November, 1963. -

3. Methods for Determination of Velocity, Volume, 
Dust and Mist Content of Gases. Western Precipitation 
Division of Joy Manufacturing Co., Los Angeles, Calif. 
Bulletin WP-50. 1968. 

METHOD &-DETEBHINATION or PARTICULATE EMISSIONS 
1''BOK STATIONARY SOURCES 

1. Principle and Af>J)llcabUUri 

1.1 Principle. Particulate matter is withdrawn lso· 
kinetically from the source and colleoted on a glasll 
fiber filter maintained at a temperature In the range of 
120±14• C (2~±2S° F) or such other temperature Bii 
specified by an applicable subpart of the standards or 
approved by the Administrator, U.S. Environmental 
Protection Agency, for a particular application. The 
particulate mass, which Includes any material that 
condenses at or above the filtration temperature, ia 
determined gravimetrically after removal of uncombined 
water. 

1.2 Applicability. This method Is applicable for the 
determination of particulate emissions from stationary 
sources. 

2 •• 4pJ)ClralUI 

2.1 Sampling Train. A schematic of the sampling 
train used in this method Is shown In Figure 5-1. Com
plete construction details are given In APTD--0581 
(Citation 2 In Section 7); commercial models of thJa 
train are also available. For changes from APTD--0581 
and for allowable modifications of the train shown In 
Figure 5-1, see the following subsections. 

The operating and maintenance procedures for the 
sampling train are described in APTD--0676 (Citation a 
In Section 7). Since correct usage Is lmJ>Ortaot In obtain· 
Ing valid resulta, all usen should read APTD--0578 and 
acfopt the operating and maintenance procedures out
Uned In It. unlesa otherwise specified herein. The 88Dl• 
pllng train conslsta of the following componenta: 

J1D11AL IMIS'lll. VOL. a,.NO. 1.._THUISDAY, AUOUSl II, 1977 

IV-192 



IUlES AND REGULATIONS 

~ ~:::::NSOR 
~ TEMPERATURE HEATED AREA 

PllO;TUBE SENSOR 

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED 
BY AN EQUIVALENT CONDENSER 

THERMOMETER I 
FILTER HOLDER 

THERMOMET.ER 

I CHECK 
VALVE 

J 

I 
REYERSE·TYPE 

PITOTTUBE 
n 
~ 

STACK 
WALL 

n---1,_ .... 
-~---------, ,.,....-....... _ 

I 

VACUUM 
LINE ')JI_-..~~~_;,,,,_,,,,,.;;~ ·;;;;.;;;;;..:::--\~l~1 

PITOT MANOMETER IMPINGE RS ICE BATH 

. 2.1.l Probe Nonie. Stainless steel (316) or glass with 
llbartl, tapered leading edge. The angle or taper shall 
be 51111' and the taper shall be on the outside to preserve 
a constant Internal diameter. The pro}>le noule shall be 
of the button-book or elbow design, unless otb·erwise 
apec!fied by the Administrator. Ir made or stainless 
llieel, the noule shall be constructed from seamless tub
ing; other materials or construction may be used, subject 
to the approval or the Administrator. 

A range or nozzle sizes sul table ror IBokinetlc sam piing 
ebould be available, e.g., 0.32 to 1.27 cm Ht to ~~ in.)
or ialger U higher volume sampling trains are nsed
tnside. diameter (ID) nonles In Increments or 0.16 cm 
Oie In.). Each noule shell be calibrated according to 
\be f.rocedures ouUined in Section 5. 

2 . • 2 Probe Llner. Borosilicate or quartz glass tubing 
with a heating system capable or maintaining a gas tem
perature at the exit end during sampling or 120±14° C 
(248±25° F), or such other temperature as specified by 
an applicable subpart or the standards or approved by 
\be Administrator ror a particular application. (The 
tester may opt to operate the equipment at a temperature 
lower than that speci1ied.) Since the actual temperature 
at the out.let or the probe is not usually monitored during 
sampling, probes constructed e.ccording to APT~l 
and utilizing the calibration curves or APTD--0576 (or 
calibrated according to the procedure ouUined in 
APTlHl.576) will be considered accei;table. 

Either borosilic::.te or quartz Rlass probe liners may be 
med ror stack temperatures up to about 480" C ,000" F): 
quarts liners shall be used !or :empcrstures between 480 
and 900" C (900 and 1,6.50" FJ. Both types ol liners may 
be used at higher temperatures than specified !or short 
periods or time, subject to the approval or the Adminis
trator. The softening temperature !or borosilicate is 
8:!tJ" C (1,.508° F), and !or quartz ii is l,50( ° C (2,i32" F). 

Whenever practical, every eflon should be made to use 
borosilicate or quart& glass probe liners. Alternatively, 
metal liners (e.g., 316 stainless steel, lncoloy 825,' or other 
corrosion msistant metals) made or seamless tubing may 
be used, subjec, ID the approval o! the Administrator. 

2.1.3 Pltot Tube. Type S, as described in Section 2.1 
ol Method 2, or other device approved by the Admlnis
uator. The pltot tube shall be attached to tbe prob< (as 
llbown In J'tgure ~1) to allow constant monitortng of the 
~ gas velocity The Impact (high pressnre) opening 

• Mention or trade names or specific products does not 
constitute endorsement bf the Environmental Proteo
Uon .Agency. 

BY.PASS VALVE 

DRY GAS METER 

I 

AIR-TIG.HT 
PUMP. 

MAIN VALVE 

fjgure 5 1. Particulate-sampling train. 

plane or the pltot tube shall be even with or above the 
nozzle entry plane (see Method 2, Figure Mb) during 
aunpllng. The Type 8 pltot tube assembly shall have a 
known coefllclent, determined as ouUined In Section 4 or 
Method 2. . · 

2.1.4 Differential Pressure Gauge. Inclined manom
eter or equlvalent dev'c> \two), as <SCribed in Section 
2.2 or Method 2.-0ne manometer s'Jall be "used .or velocity 
head (Ap) readings, and the other, tor orifice ditlerential 
pressun readings. 

2.1.5 Filter Holder. Borosilicate ([lass, with a glass 
frlt filter support and a silicone rubber gasket. Other 
materials or construction (e.g., stainless steel, Teflon, 
Vlton) may be used, subject to approval or the Ad
ministrator. The bolder design shall provide a positive 
seal aga!nst leakage 1rom the out<dde or around tbe filter. 
The bolder •hall be attached immediately at tbe outlet 
of the probe (or cyclone, II used). 

2.1.6 Filter Heating System. Any heating system 
capable or maintaining a temperature aroWld the filter 
holder during sampling o. 120±14° C (248±2r.° F), or 
such other temperature as specified by an applicable 
subpart ol tbe standards or approved by the Adminis
tmtor ror a ·part1cular application. Alternatively, the 
t.Ellter may opt to operate the equipment at a temperature 
lower than tbet specified. A temperature gauge capable 
or measuring temperature t.o within 3" C (5.4° F) shell 
be installed so thet the temperature around the filter 
bolder can be regulated and monitored during sampling. 
HeaUng systems o\her than the one shown In APTD-
05111 may be w:ed. 

2.1.7 Condenser. The following system sball be used 
to determine the stack gas moisture content: Four 
impingers connected In series with leak-free ground 
([lass fittings or any similar lea~-lree non-contaminating 
fittings. Tbe first, third, and lourth implngers '!ball be 
ol tbe Oreenburg~mlth design. modified by replacing 
the Up with 1.3 cm ().i In.) II> glass tube extending to 
about 1-1 cm (J.S In.) from the bottom ol the flask. The 
aecond impinge.r !ihall be oi the Oreenl>urg-Smltb design 
with the standard Up. Modifications (e.g .• using flaible 
connections between the lmpingers, using materials 
other than glass, or mlDlli Oexlble vacuum lines to connect 
\be lllter bolder to the condenser) may be used, subject 
to the approval oI the Administrator. The nm and 
second lmplngers shall contain known quantities ol 
water (Section U.3), the third shell be empty, and the 
fDurt.b shall contain a known weight or silica gel, or 
equlvalent desiccant. A thermometer, capable of measw-

Ing temperature to within 1• C rr> F) shall be placed 
at the ouUet or the fourth lmplnger rOI" monitoring 

P'We~atlvely, any system that cools the sample gas 
stream and allows measurement of the water condensed 
and moisture leaving the condenser, each to within 
1 ml or I g may be used, subject to tbe approval or the 
Administrator. Acceptable means are to measure the 
condensed water either gravtmetrlcally or vo!U1Detrically 
and to measure the moisture leaving the condenser by: 
(I) monitoring the temperature and eressure at the 
exlt ol the condenser and using Dalton s law or partial 
pressures; or (2) passing the sample gas stream through 
a tared silica gel (or equivalent desiccant) trap with 
mt gases kept below 20" C (68° F) and determining 
tbe weight gain. . 

It means other than silica gel are used to determlne 
the amount or moisture leaving the condenser, it is 
recommended that silica gel (Ol" equivalent) still be 
use4 between the oondenser system and pump to prevent 
moisture condensation in the pump and metering devices 
and to avoid the need to make corrections ror moisture in 
tbe metered volume. 

NoTE.-11 a determlnatlon or the particulate matt.er 
collected In the implngers ls deSlred in addition to mois
ture content, the Im pinger system described above shall 
be nsed, without modification. lndividua• States or 
control agencies requiring this inlonnatioo shall be 
contacted as to the sample recovery and analysis ol the 
Im pinger contents. 

2.1.8 Metering System. Vacuum gauge, leait-ll't'e 
pump, thermometers capable or measuring temperature 
t.owllhin 3" C (5.4° F),dry gas meter capable ol measuring 
volume to within 2 percent, and related equipment. as 
shown In Figure ~I. Other metering systems capabk or 
maintaining sampling rates within 10 percent or is.>
kinetie and or determinilll' sample volumes ID within 2 
percent may. be used, subject to the approval ol the 
Administrator. When the metering system is us"'1 in 
oonjWlction with a pitot tube, the system shall •uablo 
chocks ol isok.JnrUc rah·s. 

Sampling trainsutilir.lng metering systems designed tor 
blp;ber flow rates I.ban that described in APTD--0551 or 
APT D--057G may be used provided that the speci.fira
Uons 01 Lhis method are met. 

2.1.9 Barometer. Mercury, aneroid, or o\ber barometer 
capable o! measuring atmospheric pressure to within 
2.5 mm Hg (0.1 In. Ug). In many cases, the barometric 
reeding may be obtained from a nearby national weather 
eervlcc slaUon, In which case the s&atlon value (wblch is 
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lh<'.absolute 1'1\romet.ric pressure) shall be requested and 
,.11 adjusl m•nt ror elevaUon dllferenctS between I.be 
weather station l\nd sampling point shall be applied at a 
rate or minns ~.5 mm Ilg (0.1 ln. Hg) per 30 m (100 ft) 
,.i.•vlltion i1wn•a...;,e or vice versa for l'levatlon decrease. 

2.1.10 lll\S Density Determination Equipment. 
Tomperature sensor and preS<ure gauge, as described 
in Sedions 2.3 and 2.4 of l\IPlhod 2, and gas analyzer, 
;r neees.<arY, as described in llfothod 3. The temperature 
"''nsor shall, prererably, be permanently attached to 
1 he pilot tu ho or sampling prohe in a fixed configuration, 
snch that the tip or the sousor extends beyond the leading 
Nl~e or the probe sheath and does not touch any metal. 
Alternatively, the sensor may bf> altl\<'hed Just prior 
to nsein tho lield. Not•, howev••r, that if the temperature 
"'nwr ;" attad1ed in the lirld, the sensor must be placed 
m an interfcrencc·free arran~t•mf'nt with respect to the 
Typ• ~ pitot tube opr.nin~s (see Method 2, Figure 2-7). 
As a seeond alternBtiv(', if a dilft'r~nL'e of not more than 
1 J)('rt•ent in the Bvernge velO<'ity measnrentent is to be · 
introduced, the tempt•ratnre gauge need not be attached 
to t.l!,e probe or pilot tube. (This alternative ls subject 
to the approval or the Administrator.) 

2.2 Sample Recovery. The following items are 
needed: 

2.2.1 Probe-Liner and Probe-Nozzle Brushes. Nylon 
bristle brushes with stainless steel wire handles. The 
probe bntSh shall have eitenslons (at least as long as 
the probe) or stainless steel, Nylon, Teflon, or similarly 
inert material. The brushes shall be properly sized and 
shaped to brush out the probe liner and noule. 

2.2.2 Wl\Sh Dottles-Two. Glass wash bottles are 
re,•ommended; polyethylene wash bottles may be used 
at the option of the tester. It is re~'Ommended that acetone 
not be stored in polyethylene bottles for longer than a 
month. 

2.2.3 Glass Sample Storage Containers. Chemically 
resistant, borosilicate glass bottles, for acetone washes, 
500 ml or 1000 ml. Screw cap liners shall either be rubber· 
b8Cked Teflon or shall be constructed so as to be leak·!ree 
and resistant to chemical attack by acetone. (Narrow 
mouth glass bottles have been found to be less prone to 
leakage.) AltemaUvely, polyethylene bottles may be 
used. 

2.2.4 Petri Dishes. For ftlter samples, gla.<s or pol!
ethylene, wtlesa otherwise specified by the Admin· 
istrator. 

2.2.5 Graduated Cylinder· and/or Balance. To meas
ure condensed water to within 1 ml or 1 g. Graduated 
,•ylinders shall have subdivisions no greater than 2 ml. 
Most laboratory balances are capable of weighing to the 
nearest 0.5 g or less. Any of these balances is suitable for 
use here and in Sedion 2.3.4. 

2.2.6 Plastic Storage Containers. Air-tight containers 
to store silica gel. 

2.2.7 Funnel and Rubber Policeman. To aid in 
transfer of silica gel to container: not necessary if silica 
gel is weighed in the field. 

2.2.8 Fwmel. Glass or polyethlene, to aid in sample 
recovery. 

2.3 Analysis. For analysis, the following equipm•nt ls 
needed. 

2.3.1 Glass Weighing Dishes. 
2.3.2 Desiccator. 
2.3.3 Analytical Balance. To measure to within 0.1 
mg. 
2.3.4 Balance. To measure to within 0.5 g. 
2.3.6 Beakers. 250 ml. 
2.3.6 Hygrometer. To measure the relative bwnidlty 

of the laboratory environment. 
2.3. 7 Temperature Gauge. To measure the tempera

ture of the laboratory environment. 

3. Rtagent1 

3.1 Sampling. The reagents used in sampling are as 
follows: 

3.1.1 Filters. _Glass fiber filters, without organic 
binder, exhibiting at least 99.95 percent elficiency (:50.05 
percent penetration) on 0.3-micron dioctyl phthalate 
smoke particles. The filter efficiency test shall be con
ducted ln accordance with ASTM standard method D 
2986-71. Test data from the supplier's quallty control 
program are sufficient for this purpose. 

3.1.2. Slllca Gel. Indicating type.J. 6 to 16 mes!t, If 
previously used, dry at 175° C (350" }·)for 2 hours . .New 
sillca gel may be used as received. Alternatively, other 
types of desiccants (equivalent or better) may be used, 
subject to the approval of the Administrator. 

3.1.3 Water. When analysis of the material caught In 
the impingers is required, distilled water shall be used. 
Run blanks r,rior to field use to eliminate a high blank 
011 test samp es. 
· 3.1.4 Crushed Jee. 

3.1.ll Stopcock Grease. Acetone-lnsoluhle, beat-irtable 
•ilicone grease. This is not necessary If scr--on con· 
nectors with Teflon sleeves, or similar, are used. Altern&
tively, other types of stopcock grease may be used, sub
ject to the approval of the Administrator. 

3.2 Sample Recovery. A:ceton&-reagenl grade, :50.001 
percent residue, In glass bottle&-is required. Acetone 
from metal containers generally bas a high residue blank 
and should not be used. Bometim!'91 suppliers transfer 
acetoae to glass bottles frot l mew containers; thus, 
acetone blanks shall be run prior to field ase and only 
acetone with low blank values (<0.001 percent) shall be 
used. In no ease shall a blank vi.Tue of great.er than 0.001 
percent of the weight of acetone U84'd be subtracted from 
the sample weight. 

RULES AND REGULATIONS 

ai:.3 Analyela. Two reagents are required for the ana.ly· 

3.3.1 Acetone. Bame as a.2; 
3.3.~ Desiccant. Anhydrous ealclum sul'ate, lndlcat.

lng type. Alternatively, other types of desiccants may be 
used, subject to the approval of the Administrator. 

t. Proctdure 

4.1 Sl\mpltng. The complexity of this method is such 
that., in order to obtain reliable results; testers should be 
trained and exprrienced with the test procedures. 

4.1.1 l'rct•st Preparation. All the components shall 
he maintained an.I calibrated according to the procedure 
deseribcd in APTU'-0576, unl!'SS otherwise specified 
hrrPin. 

Weigh .w.v,.ral ~00 to300g portions of silicag•l In air-tight 
containers to the n•arest 0.5 g. Record the total weight of 
the ~ilica it••I plus container, on each container. As an 
alternative, the silica gel need not be preweighed, but 
may be w•igl;ed directly in its impingcr or sampling. 
holder just prior to train assembly. 

Check filters visually against light for irregularities and 
flaws or pinhole leaks. Label filters of the proper diameter 
on the bnck side near the edge using numbering machine 
ink. As an alternative, label the shipping containers 
(glass or pia-'fic petri dishes) and keep the filters in these 
containers at all times except during sampling and 
weighing. 

Desiccate the filters at 20±5.6" C (68±10" Fl and 
ambient rressure for at least 24 hours and weigh at in
tervals o at lel\St 6 hours to a constant weight, I.e., 
<0.5 mg change from previous weighing; record results 
to the nearest 0.1 mg. During each weighing the filter 
must not be exposed· to the laboratory atmosphere for a 
period greater than 2 minutes and a relative humidity 
above 50 percent. Alternatively (unles.• otherwise speci
lled by the Administrator), the filters may be oven 
dried at 105° C (220" Fl for 2 to 3 hours, desiccated for 2 
hours, and weighed. Procedures other than those de
scribed, which account for relative humirlity effects, may 
be used, subject to the approval of the Administrator. 

4.1.2 Preliminary· Determinations. Select the sam
pling site and the minimum number of sampling points 
according to Method 1 or as specified by the Administra
tor. Detem1lne the stack pressure, temperature, and the 
range of velocity heads using Method 2; it ts recommended 
that a lel\k~heck of the pi.tot lines (sec Method 2, Sec
tion 3.1) be perrormed. Detem1ine the moisture content 
using Approximnt.ion Method 4 or its alternatives for 
the purpose or making iso~inetic sampling rate settings. 
Detem1ine the stack gas dry mole<!Ular weight as des
cribed in Method 2, Section 3.6; if illlegrated Method 3 
sampling is used for molecular weight determination, the 
integrated hag sample shall be taken simultaneously 
with, and for the same total length ol time as, the par
ticulate sample run. 

Select a nozzle size based on the range ol v<•locity heads, 
such that it is not necessary to change the nozzle size in 
order to maintain isokinetic sampling rntcs. During the 
run, do not change the nozzle size. Ensure that the 
proper dltfcrentlal pressure gauge is chosen for the range 
of veloeity heads encountered (see Section 2.2 of Method 
2). 

Select a suitable probe liner and probe l•ngtb such that 
all traverse points can be sampled. For large stacks, 
consider sampling from opposite sides. of the stack to 
reduce the length of probes. 

Select a total sampling time greater than or equal to 
the minimum total sampling time specified in th~ test 
procedures !or the specific industry such that (1) the 
sampling time per point is not less than 2 min (or some 
greater time interval as specified by the Administrator) 
and (2) the sample volume tak•n· (corrected to standar;i 
conditions) will exceed the required minimum total gas 
sample volume. The latter Is based on an approximate 
average sampling rate. 

It is recommended thal the number of minutes sam
pled at each point be an integer or an integer plus one· 
half minute, in order to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, it may be 
necessary to sample for sho1ter times at the traverse 
points and to obtain smaller gas sample volumes. In 
these cases, the Administrator's approval must first 
be obtained. 

u .3 Preparation of Collection Train. During prep
aration and assembly of the sampling train, keep all 
openlllJS where contamination can occur covered until 
Just prior.to assrmbly or until sampling is about to begin. 

Place 100 ml of water In each of the first two impingers, 
leave the third impinger empty1 and transfer appl'Oli· 
mately 200 to 300 g of prewelgned silica gel from Its 
container to the fourth lmpinger. More silica gel may be 
used, but care should be ta.ken to ensure that lt ls not 
entrained and carried out from the implnger during 
sampling. Place the container In a clean plaCe for later 
use in the sample recovery. Alternatively, the weight of -
the slllca gel plus bnpl.nger may be determined to the 
nearest 0.5 g and recorded. . 

Using a tweezer or clean dl!lpOSllble surgical gloves, 
place t1 labeled (ldentilledl and weighed filter in the 
filter holder. Be sure that the filter is properly centered 
and the gasket properly placed 80 as to prevent the 
aamole gas stream from eirewnventlng the filter. Check 
the illter !or tears after assembly ls completed. 

When glass liners an used, Install the selected nou1e 
using t1 Vlton A 0-rlng whlD stack: temperatures 118 
lell8 than 'JHf' C (MK/' F) and an asllestoe 1Jtrin11 ll8Bbt 
when M!mpcraturee 118 higher. See APTD--0616 far 

detaila. Other connecting systems u•ing rither 316 •tam 
lesa steel or Teflon ferriJ.les may be llB<!d. When m•tal 
liners are used, Install the noule as above or by a leak
free direct mechanical connection. Mark the probe with 
heat resistant tape or by some other method to denote 
the proper distance into the stark or duct for each sam
pling point. 

Bet up the train as in Figure .'>-1, using (if necessary) 
a very light coat of silicone grel\Se on all groun• glass 
Joints, greasing only the outer portion (see APTD--0.576) 
to avoid possibility of contnminatlon by the silicone 
grease. Subject to the npproval of the Administrator, a 
glass cyclone may be used between the probe and filter 
bolder when the total particulate rakh i• •!Xpel'ted to 
exceed 100 mg or when water droplets are µres•·nt in the 
sta••k gas. 

Place ··rushed ire around the imping•rs. 
4.1.4 Le.ak-Cbeck Procedures. 
4.1.4.1 Pretest Leak-Check. A fretest leak-che..Ji: is 

recommended, but not required. r the t•"ter opts to 
conduct the pretest lenk-cbeck, the following procedure 
shall be used. 

Arter the sampling train has been assembled, tum on 
and set the filter and probe heating systems at the desired 
operating temperatures. Allow time for the temperatures 
to stabiii•e. II a Vi ton A 0-ring or other leak-free connoo
tion is used in assembling the probe nozlle to the probe 
liner, ieak-cherk the train at the sampling site by plug
ging the noule and pulling a 380 mm Hg (15 in. Hg) 
vacnum. 

NOTE.-A lower vacuum may be used, provided that 
it is not excreded during the test. 

II an asbestos string is used, do not connect the probe 
to the train during the leak~beck. Instead, lealt~heck 
the train by first plugging the inlet to the filter holder 
(cyclone, H applicable) and pulling a 380 mm Hg (15 in. 
Hg) vacmun (see Note immediately above). Then t'On· 
nect the probe to the train and leak~heck at about 25 
mm Hg (1 in. Hg) vacuum; alternatively, the probe may 
be leak-checked with the rest of the sampling train, In 
one step, at 380 mm Hg (15 in. Hg) vacuum. Leakage 
rates in excess of 4 p"rcent of the average sampling rate 
or 0.00057 m •/min (0.02 crm), whichever is less, a<e 
unacceptable. · 

The following leak ... •heck instnictums for the sampling 
t.ain described in APTD-05i6 and APTD-0.581 may be 
helpful. Start the pump with bypass valve fully open 
and coarse adjust valve completely closed. Partially 
open the coarse adjust valve and slowly close the bypass 
valve until the desired vacuum is reached. Do not reverse 
direction or bypass valve; this will cause water to back 
up into the filter holder. If the desired vacuum is ex· 
reeded, either leak-ebeck at this higher vacuum or end 
the leak chel'k us shown below and start over. · 

When the leak~beck is completed, first slowly remove 
the plug from the inlet to the probe, Jiher holder, or 
cyclone (if applil'nble) and Immediately tum off the 
vaccum pump. This prevents the water in the impingers 
from being rorced hackward into the tilter holder and 
silica gel from being entrained backward into the third 
impinger. · 

4.1.4.2 Leak-Checks During Sample Run. If, during 
the sampling run, a component (e.g., filter assembly 
or lmpinger) change becomes necessary, a leak~heck 
shall be conducted immediately before the change Is 
made. The leak-check shall be done according to the 
procedure outlined in Section 4.1.4.1 above, except that 
It shall be done at a vacuum equal to or greater than the 
maximum value recorded up to that point In the test. 
It the leakage rate is round to be no greater than 0.000:>7 
m•/mln (0.02 crm) or 4 percent of the average sampling 
rate (whichever ls less), the results are acceptable, and 
no correction will need to be applied to the total volume 
of dry gas metered; if, however a higher leakage rate 
Is obtained, the tester shall either record the leak"l!e 
rate and plan to correct the sample volume as shown m 
Section 6.3 of this method, or shall void the sampling 
run. 
· immediately after component changes, lenk~hecks 
are optional; Ir such leak-checks are done, the procedure 
outlined in Section 4.1.U above shall be USo!d. 

4.1.4.3 Post-test Leak-Check. A leak-ebeck Is manda
tory at the conclusion of each sampling run. The leak· 
check shall be done in accordance with the procedures 
outlined In Section 4.1.4.1{ except that it shall be con
ducted at a vacuum oqua to or greater than the maxi
mum value reached during the sampling nm. If the 
leakage rate is found to be no greater than 0.00057 m•/min 
(0.02 cfm) or 4 percent of the average sampling rate 
(whichever is less), the results are acceptable, and no 
correction need be applied to the total volume of dry gas 
metered. If, however, a higher leakage rate Is obtained, 
the tester snail either record the leakage rate and correct 
the sample volume as shown in Section 6.3 of this method, 
or shall void the sampling nm. 

4.1.5 Particulate Train Operation. During the 
sampling run, maintain an lsoklnetlc sampling rate 
(within 10 percent of true isokinetlc unless etberwise 
specified by the Administrator) and a '9mperatwe 
around the filter of 120±14° C (248±25° F), or such other 
temperature as specified by an applicable subpart of the 
standards or approved b_y the Administrator. · 

For each run, record the data required on a data sheet 
such as the one shown In Figure ~2. Be sore to record the 
initial dry gas meter readirig. Record the dry ~meter 
readings at the beginning and eDd of each tl8IllP · time 
Increment, when Changes In ftow ratea are made, 
and after each leall check, and when sampling le haMedl 
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Take other readings required by FlgUre fr2 at least once 
at eacb sample point during eacb time !Dcrement and 
additional re8dlrigs when slgUUlcant changes (20 percent 
variation in velocity bead read.ina) ~itate addi
tional adjustments in flow rate. "Level and r;ero the 
manometer. Because the manometer level and zero may 
drift due to vlbratlons and temperature changes, make 
periodic checks during the traverse. 

PLANT _________ _ 

LOCATION ________ _ 

OPEAATOA~--------
DATE _________ _ 
RUN NO. ________ _ 

SAMPLE BOX NO. ______ _ 
METER aox NO. ______ _ 

METER6H@--------
C FACTOR ________ _ 

RULES AND REGULATIONS 

Clean the portholes prior to the t8lt nm to mlDlmlM 
the cbanoe ot sampllrig dePOStted matertal. To blll!lA 
sampling, remove the nm:&le cap, verity tbat the ftfter 
and probe beating systems are up to temperature, and 
that the pitot tube and probe are properly positioned. 
Position the nozzle at the first traverse _point with the tip 
pointing directly Into the gas stream. Immediately start 
the pomp and &djust the flow to lsoklnetlc conditions. 

. Nomograpbs are available, wblcb aid in the rapid adjust-

~ ot the llokinetic sampling rate wlthobt excessive 
eompntatlona. Tbese nomographs are desltmed !or use 
when the Type B pltot tube coelllclent Is 9.85±0~1~d the stack gas equivalent density (dry molecular wmgbt) 
Is equal to 29:!:4. APTD~76 details the procedure !or 
using the nomograpbs. U c, and M• are outside the 
above stated rang ... do not use the nomographs unless 
appropriate steps (see Citation 7 In Section 7) are taken 
to compensate !or the deviations. 

AMBIENT TEMPERATURE _________ _ 

BAROMETRIC PRESSURE----------,..

ASSUMEO MOIST UR~."-...----------
PROBE LENGTH,m (ft) __________ _ 

!NOZZLE lpENTIFICATION NO·----------
AVERAGE CA!.!SP.ATED NOZZLE DIAA1ETER, cm{in.J ___ _ 

PITOT TUBE COEFFICIENT, Cp---
SCHEMATIC OF STACK CROSS SECTION 

PROBE HEATER SETIING----------
LEAK RATE,m3/min.(cfm1----------

PROBE LINER MATERIAL---------
STATIC PRESSURE, mm Hg (ln. Hai--------

FILTER NO·--------------

PRESSURE 
DIFFERENTIAL 

ACROSS )'EMPERATURE 
GAS SAMPLE -TEMPERATURE 

STACK VELOCITY ORIFICE OF GAS ' 
AT DRY GAS METER LEAVING SAMPLING VACUUM· TEMPERATURE HEAD METER GASSAMPlE FILTER HOLDER CONDENSER OR 

TRAVERSE POiNT TIME mm Ha ITsl IAPsJ, 111111:lzO VOLUME INl.Et: OUTLET TEMPERATURE. LAST IMPINGER, 
.NUMJIEJI 111. min. (in. Hg) °C t 0 fl lllflfln.IHzO (In. HzOJ . ,.;J (ft3J •c 1°FJ •c 1°fl •c (°FI •c 1°FI 

-· 
i 
I 

TOTAL 

AVERAGE 

When the stack Is under significant negative pressure -
(height or lmpinger stem), take care to close the coarse 
adjust valve be!ore Inserting the probe into the stack to 
prevent water from backing Into the filter bolder. U 
~v~h~1=p may be turned on with the~ 
~hen the probe is in position; blork oft the openings 

around the probe and porthole to prevent unrepre
sentative dilution of the gas stream. 

Traverse the stack cross-section, as required by Method 
1 or as specified by the Administrator, being careful not 
to bump the probe nozzle into the stack walls when 
sampling near the walls or when removing or Inserting 
the probe through the portholes; this mirlilnizes the 
chance of extracting deposited material. 

During the test run, make periodic adjustments to 
keep the temperature around tlie filter bolder at the 
proper level; add more Ice and, If necessary, salt to 
maintain a temperature of less than 20" C (f.8° Fl at the 

. cond•nSf'r/silica g•I outlet. Also, periodieally che<-k 
the level and iero of the manometer. 

If the pressure drop a<"ross the filter becomes too high, 
making isokinetic sampling diOicult to mBint.airi, the 
filter may be replaced In the midst or a sample run. It 
is recommended that another complete filter assemblT. 
be used rather than attempting to change the filter itsel . 
Belore a new lllter assembly is installed, conduct a leak
chetk (see Section 4.l.4.2). The total pai:tlculate weight 
shall include the summation or all filter assembly catches. 

A single train sball be used for tbe entire sample run 
except in ~ where simultaneous sampling Is requlr~ 
in two or more separate ducts or at two or more different 
locations within.the same duct, or, In~ where equip
ment failure necessitates a change or trains. In all other 
situations, the use or two or more trains will be subject to 
the approval ortbe Adminlstrator. 

Avg, 

Avg, 

Figure. 5-2. Particulate field data. 

Note that when two or more trains are used, sepai'ate 
analyses or the front-ball and (If applicable) lmplnger 
catches from each train shall be performed, unless Identi
cal noz&le sites were used on all trains, In wblcb case, the 
front-half catches from the Individual trains may be 
combined (as may the implnger catch ... ) and one analysis 
of front-ball catch and one analysis of lmpinger catch 
may be performed. Consult with the Administrator !or 
details concerning the calculation of results when two or 
more trains are used. 

At the end of the sample run, turn oft the coarse adjust 
valve, .remove the probe and nm:ile from the stack, turn 
oft the pump, record the final dry gas meter reading. and 
conduct a post-test leak-ched<, as outlined In Section 
4.1.4.3. Also, leak-che<·k the pilot lines as described in 
Method 2, Section 3.1; the lines must pass this leak-clleck, 
in order to validate the velocity head data. 

4.1.6 Calculation o! Percent Isokinetic. Calculate 
percent lsokinelic (see Calculations, Section 6) to deter
mine whether the run was valid or another test nm 
shonld be made. If there was dilfa·nlty in maintaining 
L"Okinetic rates dn• to source conditions, consult with 
the Administrator for possible varian<·e on the isokinelic 
rates. 

4,2 Sample Rrrovery. Proper deanup procedure 
begins as soon as the probe Is removed from the stack at 
the end o! the rompling period. Allow the probe to cool. 

When the probe can be safely handled, wipe oft all 
external particulate matter nenr the tip or the probe 
noz•le and placr a cap o..-er It to prevent loslnir or gaining 
particulate mattrr. Do not cap of! the probe tip tightly 
whlle. the sampling train Is cooling down as this would 
create a vacuum In the lllter holder. thus drawing water 
from the lmplnger.1 Into the filter holder. 

Before moving the sample train to the cleanup site, 
remove the probe !rom the sample train, "1pe off the 

. 

Avg. 

sllleone grease! and cap the open outlet or the probe. Be 
careful not to ose any condensate that ml~ht be present: 
Wipe off the silicone grease from the filter mlet where the 
probe was fastened and cap It. Remove the umbilical 
cord from the last implnger and cap the impinger. If a 
flexible line Is used between the first implnger or con
denser and the filter bolder, disconnect the line at the 
filter holder and let any condensed water or liquid 
drain Into the fmpinger.1 or condenser. After Wiping off 
the silicone ~rease, cap off the filter holder outlet and 
lmpinger inlet. Either ground-glass stoppers, plastic 
caps, or serum caps may be used to close these openings. 

Transfer the probe and filter-impin!!er assembly to the 
cleanup area. This area should be clean and protected 
from the wind so that the chanc.l's of contaminating or 
losing the sample will be minimized. 

Save a portion of the acetone used for cleanup as ~ 
blank. Take 200 ml ol this 11Cctoue directly from the wa.<h 
botlle llf'lng used and place It in a glnss sample cont.aino:r 
labeled" llCetone blank." 

Inspect the train prior t~ and dn.rinS? di:.-n!'~mhly mhl 
note any al.mormal ccndnlon5. 'I n-:1\ the samples "" 
follows: · 

Conlaintr No. I. Caro!ully remove the filter !rom tho 
filter holder and pla<'e It In Ill< Identified petri dish con
tainer. llse a pair or tweezers and/or clean disposul>lo 
surgical gloves to handle the. filter. If It Is nece"511ry to 
!old the lilter, do so such that the particulate cake is 
Inside the !old. Carefully trall!ller to the petri dish any 
particulate matter and/or filter fibers which adhere to 
the filter bolder gasket, by using a dry nylon brlstlo 
brush and/or a sbar~dged blade. Beal the container. . 

Containtr No. I. 'l'aklng care to see that dust on the 
outside o! the probe or other enertor surfaces does not 
get Into the sample. quantitatively recover pertlculat<I 
matter or any condensate from the probe nozzle, probe 
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l\ttin~. pro\Jc li:l<'r, nnd front hall ol 1ho ftltrr hohlH hy 
""shi.ug tbr"" <'Ompouenl.s ..-it.h llC<'ton• and placing the 
"ash in a glao<s eonl.ainer. Distilled waw may ~ 1......t 
"'"'"'"d of acetone when approvl!'d by the Adlninh.'Vator 
:·J1J •hall bP. used .,,.hen sp•<'-i!lo.d by th•. Adminl.tn.tor; 
in these cs.••. sav" a wnter hlnnl< and follow th• _>.dmin• 
1~trator's diN'lt:tio11:; on analysis. l'alonn the acetone 
rin~ as foJl(lws: 

l ·nr,•rully rl"i1111\'1• 1_h" proh·· nM.zk ftnJ rl•"A.ll tht Inside 
..:.nrfrw_•p hv n11..:.1H,:. v.11h •l1't'h\1h' Crom n wa.-:.h hotll9. and 
hru~hin~·,,i:il a. li)·lou l11i:-;1ll'.l,ru::h. Bru:::h until thP· 
:!t'f*10111• rir:.:,• .::how~ no ,-i~il•lt• panh-1.·~. nl1£'r whlcb 
makr a 1i11:1l ri11s.• ,,f 1lw ~a:-:i1l1• :-11doi1·.- wi1h a1·1•1onr. 

Hr:;..;h :~:;(l riTl:-:1~ :h1~ in:--itlt• p;1r~-t. of thP s.wai::1•lok 
!"11;it>! ·"'d1h r11·1•ton~ 1~1 :\ ~1~~~H·.1r w~\~· ul\\\1 no ~i:-.ihle 
p:1n:d1•..: !'"f'lrt:liU. 

Hit1 . ..;t• tlu• prohP lint·r wirh n•:•·tOlh' hy 1illin~ an<l 
ro1;11in:.: th1· pro\}(· whil1• ~'111ini11J.! a•· 1:tn1t1~ into its Up(>t~r 
• :id :'" 1h;11 all i11:-:idP. :-urra.·t>s will I~ WPtted with are-
1:1::••. Ld 1lw acrlotH.~ drain iro1u t\.lf' lower PJld in10 the 
fn111pJ1~ 1•0111:·d111•r. ..:\ Cmuwl ~gla."s or p1,lyNhyh·nc) n1ny 

· 1.,. l:~t·•J to aid in ~ransft'rrin~ liquid wa~hrs to tht'; rou· 
~;:.i11ror, Follmv thr n.t:•'lOllP rh1~t~ with B prollt' l~n1:-:h. · 
Hold the probe ju an iudhwd JXJ..'.itfon. ~ruir1 a.:t·101~ 
inlo thP UJIJ'f'f ·eud as 1he pro\)(> tiru.sh is h.Ania: pnshfd 
,.·i1h a tv;i.t'tina &~lion through thP prol~: hold a AAmplP. 
1·0111nith'f UJHlerw·a.th th+" lown .. ml 1lf 1ht prol>t". and 
1-:n1·h' any aeetone and ))ar1h.:·11lntf' m1111"r which is 
t.m<llt'J from th·~ proh•. Hui1 the bru>h throu~h the 
probe three timr~ or morP mnn no ''i:4h1P parttt•ula.te 
UhlttPr is rnrricd out ";th 1lw n1·l"t1mt> or u11til none 
rrmafns in 1he prohe Uu,.r 011 ,-j~JJ:1l in."'J)f•1·tion. With 
"1ainlPSS ~('Pl or otlwr n1t•tnl prolw~. run the brush 
throu~h in the n.bov1· p1•':'1·rilt1•1l 1Ih1n11 .. r at h·ast sis 
limes ::in'-·e Hlt:1al pr1>h1·~ ki.n· :-mall 1:r1•\"h.'•'S in whh.-h 
P•U-ticnlate n1att•·!" 1•an h~ .. n1rnp1-wd. Hins~ lhP hrush 
vtith Ql!l:'tonP. aud qna111i1:11i\·.-Jy c•ollf'Ct tlwse washlnas 
in the san1ple ton1ai11M·. Ah1.•r the l>rushiug, 1nake a 
linal a.cetone rin5'> of th~ prol"' as described abow. . . 
It is recommended that two people be used to clean 

the probe to minimi<e •ample IO!lses. Between sampling 
nms, keep brushes dean and proteded from contamlna
tJ01t. 

Alter ensuring that all Joints han been wiped clean 
of silkone grease, clean the inside of the !rout ball of the 
tilter holder by rubbing the surra.ces with a nylon bristle 
brush and rinsing with a.ceton<!. Riru;a -·b sm·flle<I 
three times or more ii n•eded to remove visible parti<-n· 
late. Make a final rinse of the bru;;h and filter bolder. 
Care.fully rinse·out the gla."5 cyclone, also ti! applkable). 
JHter all a.'etone washings and partit'ulate matter have 
been collected in the sample rontainer, tighten the lid 
on the sample container "° that acetone will not leak 
out when it Is shipped to the laboratory. Mark the 
llP.ight of the fluid IP.vel to d•tennine wh•ther or not 
leakage o<'•'mrP.d during transport. Label the container 
to ,,!early id•ntify its contents. 

Conlaimr .Vo. :J. Note the color of the indil-Ming silica 
gel to determine if it has been .. omplel•ly •pont and make 
a notation of its condition. Transfer the silks gel from 
the fourth impingM to its original t'Ontain~r and seal. 
A funnel may make it ea.<ier to pour the silk a gel without 
spillinJ. A rubber poli,...man may ht! used as an aid in 
removmg the silica gel from the impinger. It is not 
necessary to remove the gmaU amount of dust particles 
that may adhere to the impinger wall and are difficult 
to remove. Sine<! the rain in weight is to be used for 
moisture calculations, do not i•se any water or other 
liquids to transfer the !!ili•'8 ge.l. If a halant't' i~ available 
in the field, follow the pro.,edure for container· No. 3 · 
in Section 4.3. 

J111pi·11gtr Waif!'. Treat the impingers as follows; Make 
a notation of any color or film in the liquid catrh . .!Heasttre 
the liquid which is in the first three implngers to within 
=I ml by using a graduated cylinder or by weighing it 
to within "'0.5 g by usinp: a balance 'ii one is available). 
Reeord the volume or weight of liquid present. This 
information is required to cakulate the moisture content 
ol the emnent gas. . 

Discard the liquid after rn•asnring and re<>0rding the 
volume or weight, wlles5 analysis _ol the .iJDpinger catch 
is required (see Note, Se<:tion 2.1.;1. 

If a dilferent type of condenser is a5"d, mea."lll'e the 
amount of moisture condensed either volumetrically or 
gravimetrkally. 

Whenever possible, containers should be shipped In 
sm'h a way tbat they remain upright at all times. 

4.3 Analyi;is. Record the data r•qui.red on a sheet 
rucb as the one shown in Figure ft--3, Handle ea.:h sample 
"ontainer as follows• · 

Containtr No. 1. Leaye the cont•nts in the shipping 
rontainer or trander the Jilter and any loose particulate 
rrom the sample C'Ontainer to a tared glass weighing dish. 
Desk•'ate Cor 24 hours in a desiccator oontaining w.lhy· 
drous ~alctum sulfate. Weigh to a constant weight and 
report the results to the n•arest 0.1 mg. For purposes of 
I.his Beet.ion/ t.3, the urm "ronstant wejght" means a 
difference o no more than 0.5 mg or 1 percent o1 total 
weighi less tare weight, whkhever Is greater, betwllell 
two eonsecntlve weighings, with no less than 6 hours ol 
desic~ation time betwe<>n weighings. 

RULES AND REGULATIONS 

Filter No.-----------------------
Amount liquid lost du.ring transport 
Acetone blank volume, ml __________________ _ 

Acetone wash volume, ml, ________________ _;_ ____ _ 

Acetone blank concentration, mg/mg (equation 5-4) _________ _ 

Acetone wash blank, mg (equation 5.5) _____________ _ 

WEIGHT OF PARTICULATE COLLECTED, 
CONTAINER mg 

NUMBER 
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

1 

2 

TOTAL -- ---- -~ 
Less acetone blank 
Weight of particulate matter 

VOLUME OF LIQUID 
WATE!l COLLECTED 

IMPINGER SILICA GEL 
VOLUME. WEIGHT. 

ml. g 

FINAL 

INITIAL 

LIQUID COUECTED 

TOTAL VOLUME COUECTED u·I ml 

4 CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml)o 

INCREASE. g 

1 g/ml 
= VOLUME WATfR. n:il 

Figure 5-3. Analytical data. 
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Alternatively, the sample may be oven cfrled at 105" C 
('OJI' F) for 2 to 3 hours\ cooled In the desiccator, and 
weighed to a constant we gbt, unless otherwise specUled 
by the Administrator. The tester may also opt to oven 
dry the sample at 105 ° C (220 ° F) Cor 2 to 3 hours, weigh 
"the sample, and use this weight as a llnal weight. 

Conlalner No. t. Note the level omquid In the container 
and confirm on the analysis sheet whether or not leakage 
occWTed during transport. U a noticeable amount or 
leakage has occurred either void the sample or we 
methods, subject to the approval of the Administrator, 
to correct the final results. Measure tbs liquid In tb!s 
container ~itber volumetrically to ±1 ml or gravl
metrlcally to ±0.5 g. Transfer the contfillts to a tared 
250-ml beaker and evaporate to dryness at ambient 
temperature and pressure. Desiccate Cor 24 hours and 
weigh to a constant weight. Report the results to the 
nearest 0.1 mg, · 

Container No. 3. Weigh the spent sfllca gel (or silica gel 
plus lmpinger) to the nearest 0.5 g using a balance. Tb!s 
step may be conducted in the field. 

• Aettone Blank" Conlainn. Measure acetone In this 
eu-nt&iner either voilllllet.ricaliy or gravimetricaily. 
Transfer the acetone to a tared 200-ml beaker and evap
orate to dryriess at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a contsant weight. 
Report the results to the nearest 0.1 mg. 

NoTE.-At the option of the tester, the contents of 
Container No. 2 as well as the acetone blank contal.oer 
may be evaporated at temperatures higher than ambi
ent. If evaporation Is done at an elevated temperature, 
the temperature must be below the boiling pomt of the 
solvent; also, to prevent "bumping," the evaporation 
process must be closely supervised, and the contents of 
the beaker must be swirled occasionally to maintain an 
even temperature. Use extreme cere, as acetone Is highly 
fiammable and bas a low 1lasb point. 

6. Calibration 
Maintain a laboratory log or all calibrations. 
5.1 Probe Nozzle. Probe nozzles shall be calibrated 

before their Initial use In the field. Using a micrometer, 
measure the Inside diameter of the nozzle to the nearest 

BLOW INTO TUBING 
UNTIL MANOMETER 

·READS 5 TO 7 INCHES 
WATER COLUMN 

II. 1 Nomen.clature · 
A. -CJ'llll!HlllCtional area or nozzle, m• (ft•). 
B. -Water vapor In the gas stream, proportion 

by volume. · 
c. •Acetone blank residue concentrations, mgfg. 

. c. -Concentration of particulate matter In stacl< 
8118, dry basis1 corrected to standard condi
tions, g/dscm 1g/dscf). 

I -Percent of lsoklnetic sampling. 
L. =MaJ:imum BCCeptable leakage rate Cor either a 

;,
test leak cbeck or Cor a leak check follow
a component change; equal to O.ooo.57 

· m /min (0.02 cfm) or 4 percent or tbe average 
sampling rate, wblch~er Is Jess. 

L; -Individual leakage rate observed durln'- the 
leak check conducted prior to the 'I"'" 
oomponent change (l=l, 2, a ••• , ti), 
m•/m.ln (cfm). 

X.. - Leakage rate observed during the poet-test 
leak check, m•/min (cfm). 

•• =Total amount or particulate matter collected, 
mg. . . 

M. -Molecular weight or water, 18.0 gfg-mole 
(18.0 lb{l!J.moleJ. 

•• • Masa of residue of acetone after evaporation, 
~· Pb., •Barometric preasnre at the ampllng lite, 
mm Hg (In. Hg). · 

P, •Absolute stack gas pressure, mm Hg (In.Hg), 
Pm •Standard absolute pressure, 7llO mm Hg 

(211.92 In. Hg). 

RULES AND REGULATIONS 

0.025 mm (0.001 In. ) • Maire three sepazate m688lll'ellleilts 
using different diameters each time, and obtain the aver• 
age ortbemeasurements. The difference between the high 
and low numbers shall not exceed 0.1 mm (O.OOl In.). 
When nozzles become nicked, dented, or corroded, ~ey 
shall be reshaped, sharpened, and recalibrated oerore 
use. Each noztle shall be permanently and uniquely 
Iden titled. · . 

5.2 Pitot Tube. The Type S pitot tube assembly shall 
he calibrated oocordlng to the procedure outlined In 
Section 4 of Method 2. 

5.3 Metering System. Before Its Initial nse In the field, 
the metering f!fstem shall be calibrated BCOOrdlng to the 
procedure outlined In APTD--0.576. Instead or physically 
BdJusting the dry gas meter dial readings to correspond 
to the wet test meter readings, callbratlon Cactors may be 
used to mathematically correet the gas meter dial readings 
to the proper values. Before calibrating the metering sys
tem, It Is suggested that a leak-check be conducted. 
For metering systems having diaphragm pumps, the 
normal leak-check procedure will not detect leakages 
within th" pump. For these ceses the !ollov."..ng leak: .. 
check procedure IS suggested: make a 10-minute callbra
tlon run at 0.00057 m •{min (0. 02 cfm); at the end or the 
run, take the difference of the measured wet test meter 
and dry gas meter volumes!· divide the difference by 101 to get. the leak rate. The eak rate should not exceea 
0.00057 m •/min (0.02 cCm). 

After each field use, the calibration or the metering 
system shall be checked by performing three calibration 
runs at a single, Intermediate orifice setting (based on 
the previous field test), with the vacuum set at the 
maxununl value reached during the test series. To 
adjust the vacuum, insert a valve between the wet test 
meter and the Inlet of the metering system. Calculate 
the average value of the calibration Cactor. Uthe callbra
tion has changed by more than 5 percent, recalibrate 
the meter over the full range of orifice settings, as out-
lined In APTD--0.576. . 

Alternative procedures, e.g., using the orifice meter 
coefficients, may be used, subject to the approval of the 
Administrator. 

NOTE.-Irthe dry gas meter coe11lclent values obtained 
before and after a test series differ &y more than 5 percent, 
the test series shall either be voided, or calculations ror 
the test series shall be performed using whichever mete~ 
ooeftlclent value (I.e .. before or after) gives the lowez 
value or total sample volume. 

6.4 Probe Heater Calibration. The probe beating · 
system sbaJI be calibrated before Its lnltlel use In the 
field according to the procedure outlined In APTD-Q.576. 

~ro!'i1b~~Jt~e ~~Jo~ c~~~-:'11PT~~~ 
ere used. · 

5.5 Temperature Ganges. Use the procedure In 
Section 4.3 or Method 2 to calibrate In-st.eek temperature 
gauges. Dial thermometers, such as are used for the dry 
gas meter and condenser outlet, shall be calibrated 
against mercury-fni!Jass thermometers. 

5.6 Leak Check of Metering System Shown In Figure 
6-1. That portion of the samy,llng train from the pump. 
to the orifice meter should be eak checked prior to Initial 
use and after each sblpment. Lealrageafrerthe pump will 
result ~ lass volume be.lug recorded than is actually 
sampled. The following procedure Is suggested (see 
Figure 5-4): Close the main valve on the meter box. 
Insert a one-hole rubber stopper with rubber tubing 
attached Into the orifice exbaiJst pipe. Disconnect and 
vent the low side or the orifice manometer. Close off the 
low side orifice tap. Pressurize the system to 13 to 18 cm 
(6 to 7 In.) water oolumn by blowing Into the rubber 
tubing. Pinch off the tubing and observe the manometer 
for one minate. A Joss of pressure on the manometer 
Indicates a leak In the meter box; l\lBks, If present, must 
be corrected. 

5.7 Barometer. Calibrate against a mercury berom
eter. 
6. Gblculationa 

Carry out calculations, retaining at least one extra 
decimal figure beyond that of the acquired data. Round 
off figures after the final calculation. Other forms or the 
equations may be used as long as they gl ve eq uJ valent 
results. ~ 

VACUUM 
GAUGE-

AIR-TIGHT 
PUMP 

Figure 5-4. Leak check of meter box. 

R =Ideal gas constant, 0.06236 mm Hg-m•rK-c
mole (21.86 in. Hg-ft'{°R-11>-mole). 

T., •Absolute average dry gas meter temperature 
(-Figure 6-2), °K (0 R). 

=Absolute average stack gas temperature (see 
Figure 6-2), °K (0 R) . 

T, 

T,.., •Standerd absolute temperature, 293" K 
(528° R). . 

v. a Volume of acetone blank, ml. 
v.. -Volume of acetone used in wash, ml. 

Vi.=Total volume or liquid collected In lmplngers 
and silica gel (ll8e Figure 6-3), ml. 

V .. =Volume of gas sample as measured by dry gas 
meter, dcm (def). 

V.,c.111=Volume of gas sample measured by the dry. 
gas meter, corrected to standard conditions, 
dscm (dscf)'. 

v.c .. 11=Volume of water vapor In the gas Ele, 
corrected to standard conditions, scm . 

V,aBtack gas velocity, calculated by Meth 2, 
Equation 2-0, using data obtained from 
Method 5, m/MJC (Ct,llee ). 

JP'.=Welght or residue In acetone wash, mg. 
Y=Dry gas meter calibration Cactor. 

11.H=Average pressme differential across the orlflce 
meter C- Figure 6-2), mm H.O (In. H.O ). 

Po•Denslty oC IOetone, mg/ml C- label OQ 
bottle). . 

,..-Density ol water, 0.V982 lfml (0.002201 
lb/ml). 

I= Total sampling time, min. 

,, =Sampling time Interval, from the beginning 
or a run until the first component-cllange, 
min. • 

S;=Bampling time interval, between two 1111e
ce!Wve component changes, beginning with 
the lnQirval between the first and second 
changes, min. · 

•,=Sampling time interval, Crom the final (n•b) 
component change until the end of the 
88mpling run, min. 

13.6=Speciftc gravity of mercury. 
60=Sec/mln. 

100=Conversion to percent. 
6.2 Average dry gas meter temperature and average 

orifice J!ressure drop. Bee data sheet (Figure 6-2). 
i.3 Dry Oas Volume. Correct the sample vohune 

measured by the dry gas meter to standard conditions 
('JtJ' C, 760 mm Hg or 68° F, 29.92 In. Hg) by using 

Equation 6-1. [p, + fiH]. 
V. - l' Y( Ta•d) t.ar ITT 

•<11d>- .. T. P.~ . 

-K JT y Pi..,+ ( fill/13.6) 
- I. T. 

Equauon5-t 
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RULES AND REGULATIONS 

-~~:0.3&'8 •K;mm H1 !or metric uni\I 
-17 .64 ° R.'in. 1111 lur En&J,ish onlta 

. NoTB.-Eqnatlon !H oan be ll89d u wrltl.en unlem 
the leaka«e rate observed durl11(1 any of the mandatory 
Jeall checb (I.e., t.be post-test leak check or leU: ebecu 
eonducted prior to component changes) ac.'eeds A •• U 
A. or L; exceeds JIJ., EquaUon r.-1 must be modilled u 
follows; 

(a) Ca..'11! I. No eomponent ~han~ made during 
eampl!n1 nm. In this c~. repl~e V. in Equation 5-1 
w1tb the expression; 

l'.-(Lp-L.)11) 

(b) C88e II. One or more component ~hanges made 
during the sampling run. In this case, r.pla<e V. in 
Equation .'>-1 by the expression: 

[v.- (L1-L.)81 

-± (L;-L.)8;-(L»-L.)11~] 
i=2 

Mid 1Ubstitute only for those leakage rates (L; GI' L,) 
which uceed L •. 

6.4 Volume of water .. apor. 
Equation 0-2 

~· " ( P•) (RT.t.c1) K v· 
••·(o•d)= t It M,. Potd = I I• 

whMe: 
K•=0.001333 m•;ml for metric units 

=0.04707 ftl/ml for English w1its. 
6.5 Moisture Content. 

B _ v .. c •• ~i 
... -v .. (otd) + v .. (ord) 

Equation 5-3 

Non.-In sturated or water droplet-laden IM 
atreama, two calculatl0Jl8 of the moisture content of tJle 
stack gas shall be made, one from t.be lmpinger ana!Jllll 
(Equation 5-a), and a second from t.he assumption fll 
aaturated eonditions. The lower of the two TaiuM fll 
B- shall be considered correct. The procedure fer deter· 
m!nlng the moisture content baaed upon assumption of 
saturated conditions is given in t.be Note of Be<.11on 1.2 
of Method 4. For the purposes of this method, t.be average 
stack gas temperature from Figure 6-2 may be used to 
make this determination, provided that the ll<"curacy ol 
the in-stack temperature sensor is± 1° C (2° F). 

6.6 Aretone Blank Concentration. 

6.7 At•tone Wash Blank. 

lV.=Ca V .... pa 

E'lnallon 5-4 

EquationH 
8.8 Total Particulate Weight. Determine the to&al 

ll&ltlculate catch from the sum ol the weighta obtalnecl 
from containers 1 and 21.es.9 the acetone blank (liee Figure 
H). NoTB.-Refer to Section U.6 to Bl!8ist In calculation 
of results Involving two or mor& filter assemblies or two 
or more smpl!ng tnl.na. 

6.9 Particulate Concentration. 

c,=(0.001 g/mg) (m,./V .. <••a» 

6.10 Conversion Fll<"tors: 

From To 

IC/ ·n1• 
gift• ~rift• 
g/ft• lb/ft• 
g/ftl &im• 

6.11 Isokinetlc Variation; 
6.11.1 Calculation From Raw Daia. 

Equation~ 

Multiply by 

0.02832 
15.43 
2.205Xl~ -

35.31 

I= 100 T.[Ka v .. + (V./T .. ) ( Pber+ ~H/13.6)) 
608110 P,A. Er1uation &-7 

where: 
Ki~0.003454 mm Hg-ru•/ml-°K for metric units. 

~o.002669 in. Hg-ftl/ml-0 R for English onlt& 
6.11.2 Calculation From Intermediate Values. 

I= T 0V .. 1 • ..i1P • ..i100 
T 0 ,dt· 0 11A,.P.60( 1-B •.• ) 

=Ki T.V .. 1o1dl 
P 0V,A,.ll( 1-B.r.) 

Equation &-8 
wh .. re: 

K1=4.320 for metric tmits 
=0.09t50 for English onlts. 

6.12 Acceptable Results. II 90 percent ~ 1 ~110 per· 
eent, the results are acceptable. II the results are low in 
eomparlson to the standard and I ls beyond the accept
able range, or, II I is less than 90 percent, the Adminis
trator may opt to accept the results. Uee Citation ' to 
make judgments. Otherwise, reject the results and repeat 
the test. 
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lllEruon 6-DETER!'dl!HTIO:< or Sl.'LFt:a D1oxmE 
.ElllSSIONS FROH ST-\TIOXARY SOt;RCES 

1. Principle and ApplicabUttr 

I.I Principle. A gas sample ls extracted from the 
sampling point In the stack. The sulluzlc acid mist 
iincluding sulfur triollde) and the sulfur dlollde are 
separated. The sulluz diollde fraction is measured by 
the barium-thorin titration method. · 

1.2 Applicability. This method is applicable !or the 
determination of sulfur diollde emissions from stationary 
souzces. The minimum detectable limit of the method. 
ha.'! been determined to be 3.4 milligrams (mg) of so.rm• 
l2.12Xl0-' lb/ft•). Although no upper limit bas been 
•srnbllshed, tests have shown that concentrations as 
high as 80,000 mg/ml of 802 can be collected efficiently 
in Lwo midgcL lmpingcrs, each containing 15 milliliters 
of 3 percent hydrogen peroxide, at a rate of 1.0 Jpm for 
20 minutes. Based on Lheoretical calculations, the upper 
concentration limit in a 20-llter salllple is about 93,300 
mg/ms. 

Possible interferents are free ammonla1 water-soluble 
cations, and lluorides. The cations ana lluortdes are 
removed by glass wool filters and an isoprop&nol bubbler, 
and hence do not affect the S01 analysis. When samples 
are being taken from a ~as stream with high conctntra
tlons or very fine metallic fumes lsuch as In inlets to 
control devices), a high-e!llciency glass fiber filter must 
be used in place of the glass wool plug (I.e., the one in 
the probe) to remove the cation inlerlerents. 

Free anunonla interferes by reseting with so, to form 
particulate sulllte and by reacting with the Indicator. 
11 free ammonia Is present (this can be determined b:r 
knowledge of the process and noticing white particulate 
matter in the probe and isopropanol bubbler), ~te~ 
live methods. subject to the approval of the AdJninistn.
tor, U.S. Environmental Protect.io!1 Agency, an 
required. 
2. .4.pparatiu 
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llUJl.m$ AND REGULATIONS 

PROBE (ENO PACKEDlVSYACK WALL MIDGET IMPINGERS 
THERMOMETER 

WITH QUARTZ OR 
PYREX WOQL) 

SILICA GEL 
DRYING TUBE 

/RATE METER NEEDLE VAL VE 

Figure 6-1. S02 sampling train. 

I.I llampling. Tbe sampling train la abown In Filn1ni 
6-1, and component pe.rta. ani cllscussed below. 'l'be 
tester bas the option of substituting sampling equip
ment described in Method 8 in place of tbe midget im
pinger equipment of Method 6. Howev:er1 the Method 8 
train must be modified to include a be3t8Cl filter between 
the jll'Obe and lsopropanol implnger, and the operation 
of the sampling tn.ln and sample analYBls must be at 
the flow rates and soluUon volumes defined In Method 8. 

The tester also has the option of determining so, 
11.multaneously with particulate matter and molstllltl 
determinations by (l) replacing the water In a Method 5 
l.mplnger system with 3 percent perlo:llde solution, ar 
(8) by replacing the Method 5 water lmplnger system 
with a Method 8 laopropanol-fllter-pero:llde system. The 
analnls for so, must be consistent with the procedllltl 
In M'ethod 8. 

2.1.l Probe. Borosilicate glass, or atallllesa steel (other 
materials of oonstrucUon may be US1ld, subject to the 
approval of the Administrator), appro:Umately 6-mm 
lnalde diameter, wl th a heating system to prevent water 
eondensaUon and a filter (either ln-tltack or heated out
stect) to remove particnlate matter, Including sullurlc 
llCld mist. A plug of glass wool Is a eatlsfactory filter. 

2.1.2 Bubbler and lmplngeni. One midget bubbler, 
with medium- glass frit and baroslllcate or QWllU 
Klass wool p&eked In top (see Figure 6-1) to prevent 
llulturic acid mist carryover, and threl! 31).ml midget · 
lmplngers. Tbe bubbler and midget lmplngers must be 
connected In series with leak.free glass connectors. Sili
cone,,._ may be used, If necessary, to preventleakaire. 

At the option of the tester, a midget imping er may be 
used In i>lace ofthe midget bubbler. 

Other collection absorbers and flow rates may be used, 
but are subject to the approval of the Administrator. 
Also, collectlon efficiency must be shown to be at leest 
99 percent for each test nm and must be documented In 
the report. If the efilclency Is found to be acceptable after 
a eerles of three tests, further documentation Is not 
required. To conduct the efficiency test, an enra ab
-ber must be added and analyuid aeparately. This 
ave absorber must not contain more lban l percent of 
tbe total so.. . 

2.1.ll Glass Wool Borosilicate or quarts. 
2.1.4 Stopcock Grease. Aceton&-lnsoluble, heat

stable slllcone grease mey be uaed If necegary. 
2.1.5 Temperature Gauge. DW thermometer, ar 

equivalent, to measure temperature of gaa leaving im
plnger train to within 1• c (2" 1'.) . 

2.1.6 Drying Tube. Tube packed with 6- to l~mesh 
Indicating type silica 1el, ar equivalent, to dry the pa 

sample and to proiect the meier and pump. U itie slllac 
pl has been uaed previously, dry at.175" C (350" FJ for 
2 hours. New sill ca gel mey be used Bi received. Alterna
tively, other~ or desiccants (equivalent or better) 
may be used, su ect to approval of the Administrator. 

2.1. 7 V Blue. eed1e valua, m.ariulate sample gas flow rme. . 
2.1.8 Pump. Ltiak..free diaphragm pump, ar equlv

e.lant, to pull gas through the train. Install a small tank 
between the pump and rate meter to eliminate the 
pulsation effect of the diaphragm pump on the rotameter. 

2.1.9 Rate Meter. Rotameter, or equivalent, capable 
or measuring flow rate to wlt.hiD 2 peroent of the selected 
flow rate of about 1000 co/min. 

2.1.10 Volnme Meter. Dry gas meter, sulllclently 
aocurste to DU!llSW'~ the sample volume within 2 percent, 
eallbrated at the aelected flow rate and conditions 
actually encountered during sampling, and equipped 
with a temperature gauge (dial thermometer, or eq1llv
alent) capable of measuring temperature to within 
ll"C (5.4°F ). 

2.1.11 Barometer. Mercury, amerold, or other barom
eter capable ol measurllig atmospheric presmre to within 
2.6 mm Hg (0.l In. Hg). In many CllSPS, the barometric 
ft8dJng mey be obtained from a nearby naUonal weather 
len1cll station, In which case the station value (which 
la the absolute barometric pressure) shall be requested 
and an Bd.luatment for elevation dl1Jerences between 
the weather station and sampllnit point shall be applled 
at a rate ofmlnus2.5mm Hg (0.1 In. Hg) per80m (100ft) 
elevation lncreese or vice versa for elevation decsease. 

2.1.1.2 Vacuum Gauge. At leest 760 mm Hg (80 In. 
Ilg) gauge, to be uaed for leak check of the sampling 
train. . 

2.2 Sample Recovery. · 
ll.2.l Wash bottlea. Polyethylene or glass, 600 ml, 

two. 
2.2.2 Storage Bottles. Polyethylene, 100 ml, to store 

Jmp!Dger eamples (one per sample}. 
2.3 Analysis. 
2.3.l Pipettes. Volumetric type, !>-ml, 20-ml (one per 

llample), and 21>-ml sises. 
2.a.2 Volumetr1c Flasts • .100.ml slJe (one per 118Dlple) 

and 100.ml sl&e. 
2.a.a Bllltlttes. :>-and ~ml mes. 
2.8.4 Erlenmeyer Flasks. 250 mkf&e (one for each 

lllmlple, bl.ant, end standard). 
2.8.5 Dropping Bottle. 125-ml slse, to add Indicator. 
ll.8.6 Graduated Cylinder. 100.ml me. 
2.8.7 Spectrophotometer. To measure abenrbanca at 

162 nanometera. 

SURGE TANK 

L~ 

· Unless otherwlae Indicated all reagents must conform 
to the speclflcatlons estabUShed by the Committee on 
Analytical Reagents of the American Chemical Boclety. 
Where such specifications are not available, use the besl 
available grade. 

8.1 Bampllnll. 
8.1.l Water. Deionized distilled to conform to ASTM 

specification Dllll3-74, Type a. At the option of lhe 
analyst, the KMnO, test for oxldlzable organic matter 
may be omitted when hlgb concentrations of organic 
matter are not expected to be present. 

8.1.2 Isopropanol, 80 percent. Mix 80 ml or lsopropanol 
with 20ml of deionized, distilled water. Chect each lot of 
laopropanol for pero:Uae Impurities 88 follows: shake 10 
ml of lsopropanol with 10 ml or freshly prepared 10 
percent potassium Iodide solution. Prepare a blank by 
similarly treating 10 ml of distilled water. After l minute, 
read the absorbance at 1162 nanometers on a spectnr 
pbot.ometer. U abSorhance exceeds O.l, reject alcohol for 
use. . 

Peroxides mey be removed from lsopropanol by redb
Wllnl! or by passage through a column or acUvated 
a!umlna; however, reagent grade lsopropanol with 
llllitably low peroxide levels mey be obtained from oom
mercfal sources. Rejection of contaminated lots may, 
therefore be a more ef!lclent procedure. 

. 8.1.8 B>drof:•n Peroxide, 8 Percent. Dilute 80 pen:i\lilt 
hydrogen peroxide 1:9 (V/v) with deloniud, dlstllled 
water (80 ml Is Meded per sample). Prepare fresh dalJy. 

8.1.4 Potassium Iodide Solution, JO Percent. Dllmolve 
10.0 grams XI in delon!Uld, dlstllled water and dilute to 
100 ml. Prepare when needed. 

8.2 Sample Recovery. 
8.2.l Water. D•lonlud, distilled, 88 In 8.1.l. 
8.2.2 Iaopropanol, 80 Percent. MiI 80 ml of lsopropanol 

with 20 ml of delon!Uld, distilled water. 
8.a Analys!s. 
8.a.t Water. Deionized, distilled, 88 In 3.1.1. 
8.3.2 Iaopropanol, 100 percent. 
a.a.a Thorin Indlcator. l-(o-ersonophenyla&o)-2-

naphthol-3,6-dlsulfonic acid, cllsodlwn salt, or equlva
lerit. Dissolve 0.20 1 In 100 ml of delonlUld, dlstllled 
water. 

8.a.4 Barium Perchlorate Solution 0.0100 N. Dis
solve 1.115 g of barium perchlorate trihye\rite [Ba(ClOdr 
3H.0) In 200 ml distilled water and dilute to l Uter with 
.sopropanol. Alternatively, l.22 g of (BaCb·2H10I may 
be Ull8d lns1ead of the perchlorate. Standardise as In 
llectlon 5.6. 
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3.3.5 Sulfuric Acid Standard, 0.0100 N. Purchase or 
standardize to '*'0.0002 N 8g11inst 0.0100 N NaOH which 
has previously been standardized against potassium 
acid phthalate (primary standard grade). 

4. Procedure. 
U Sampling. 
4.1.l Preparation of collection train. Mea.mre 15 m\ of 

80 perc•nt isopropanol into the midget bubbler and 15 
ml or 3 percent hydrogen peroxide into each of the first 
two midget implngers. Leave the final midget lmplnger 
dry. Assemble the train as shown In Figure 6-1. Adjust 
probe heater to a temperature sufficient to prevent water 
condensation. Place crushed Ice and water around the 
implngPrs. 

4.1.2 Leak-chtck procedute. A leak check prior to the 
sampling run is optional: however, a leak check after the 
sampllng run Is mandatory. The leak-check procedure Is 
as follows: 

With the probe disconnected, place a vacuum gauge at 
the Inlet to the bubbler and pull a vacuum or 2.50 mm 
(10 In.) Hg: plug or pinch off the outlet or the flow meter, 
and then tum off the pump. The vacuum shall remain 
stable for at least 30 seconds. Carefully release the 
vacuum gange before releasing the flow meter end to 
prevent bark flow or the lmpinger fluid. . 

Other leak·check procedures may be used, subject to 
the approval of the Administrator, U.S. Environmental 
Protection Agency. The procedure used In Method 5 Is 
not suitable for diaphragm J1Umll!'. 

4.1.3 Sample collection. Record the Initial dry gas 
meter reading and barometric pressure. To begin sam
pling, position the tip of the probe at the sampling point, 
connect the probe to the bubbler, and start the pump. 
Adjust the sample flow to a constant rate or ap
proximately 1.0 llterlmin a, Indicated by the rotameter. 
Maintain this constant rate ( • 10 percent) during the 
entire sampling run. Take readings (dry gas meter, 
temperatures at dry gas meter and at lmplnger outlet 
and rate meter) at l•ast every 5 minutes. Add more ice 
during the run to keep the temperature or the gases 
leaving the last lmplnger at 2f/' C (68" F) or less. At the 
conclusion of each run, tum off the pump, remove probe 
from the stack, and record the final readings. Conduct a 
leak check as In Section 4.1.2. (This leak check is manda· 
tory.) If a leak Is found, void the test run. Drain the Ice 
bath, and purge the remaining part of the train by draw· 
!ng clean ambient air through the system for 15 minutes 
at the sampling rate. 

Clean ambient air can be provided by passing air 
through a charcoal filter or through an extra rofdget 
lmplnger with 15 ml of 3 percent H.01. The tester may 
opt to simply use ambient aV· without purification. 

4.2 Sample Recovery. Disconnect the lmplngers after 
purging. Discard the contents of the midget bubbler. Pour 
the contents of the midget lmpingers Into a leak-free 
polyethylene bottle for shipment. Rinse the three midget 
impingers and the connecting tubes with deionized, 
distllled water, and add the washings to the same storage 
container. Mark the fluid Jevel. Seal and Identify the 
sample container. · 

4.3 Sample Analysis. Note levelolllquid In container, 
and confirm whether any sample was lost during ship
ment; note this on analytical data sheet. If B noticeable 
amount or leakage has occurred, either void the sample 
or use .methods, subject to the approval or the Adminis
trator, to correct the ftnal results. 

Transfer the contents of the storage container to a 
100.ml volumetric ftask and dilute to exactly 100 ml 
with deionized, distllled water. Pipette a 20-ml aliquot or 
this solution into a 25G-ml )l:rlenmeyer ftask, add 80 ml 
of 100 percent lsopropanol and two to four drops of thorln 
Indicator, and titrate to a pink endpoint using 0.0100 N 
barium perchlorate. Repeat and average the titration 
volumes. Run a blank with each series of samples. Repli
cate tltratlons must agree within 1 percent or 0.2 ml, 
whichever is larger. · 

(NoTB.-Protect the 0.0100 N barium perchlorate 
solution from evaporation at all times.) 

5. Calibration 

5.1 Metering System. 
U.1 InltiBI Calibration. Before its Initial use In the 

field~. first leak check the metering system (drying tube, 
neewe valve, pump, rotameter, and dry gas meter) as 

RULES AND REGULATIONS 

follows: plBce a vacuum gauge at the Inlet to the drYlng 
tube and pull a vacuum of 2.50 mm (10 In.) Hg; plug or 
pinch off the outlet or the flow meter, and then turn off 
the pump. The vacuum shBll remain •table for at least 
30 seconds. Carefully release the vacuum gauge before 
releasing the flow meter end. 

Ne1t, calibrate the metering system (at the sampling 
t\ow ni.te s~\fied by the method) e.s !o\lovra: connect 
an appropriately sized wet test meter (e.g., 1 liter per 
revolution) to the inlet or the drying tube. Make three 
Independent calibration runs, using at least five revolu
tions of the dry gas meter per run. Calculate the calibra
tion factor, Y (wet test meter calibration volume divided 
by the dry gas meter volume, both volumes adjusted to 
the same reference temperature and pressure), for each 
run, and average the results. If any Y value deviates by 
more than 2. percent from the average, the metering 
system Is unacceptable for use. Otherwise, use the aver
age BS the calibration factor for subsequent test runs. 

5.1.2 Post-Te.t Calibration Check. After each field 
test series, conduct a calibration check as in Section 5.1.1 
above, e1cept for the following variations: (a) the leali: 
check Is not to be conducted, (b) three, or more re9olu· 
tlons of the dry gas meter may be used, and (c) only two 
independ~nt runs need be made. If the calibration factor 
does not deviate by more than 5 percent from the Initial 
calibration factor (determined In Section 5.1.1), then the 
dry gas meter volumes obtained during the test series 
are acceptable. If the calibration factor deviates by more 
than 5 percent, recBlihrate the metering system BS In 
Section 5.1.1, and for the calculations, use the calibration 
factor (Initial or recalibration) that yields the lower gas 
volume for ieach test run. 

5.2 Thermometers. Calibrate against mercun·ln
glass thennometers. 

5.3 Rotameter. The rotameter need not be calibrated 
but should be cleaned and maintained BCCOrdlng to the· 
manufacturer's Instruction. 

5.4 Barometer. Calibrate against B mercury barom
eter. 

5.5 Barium Perchlorate Solution. Standardize the 
barium perchlorate solution against 25 ml of standard 
sulfuric acid to which 100 ml of 100 percent lsopropanol 
has been added. 

6. Calculatlona 

CBITY out calculations, retBlnlng at least one ertra 
decimal figure beyond that ol the acquired data. Bound 
oft figures after final calculation. 

6.1 Nomenclature. 

c .. , -concentration or sulfur dioxide, dry basis 
corrected to standard conditions, mg/dscm 

. (lb/dscf). 
N=Normality of barltim perchlorate titrant, 

mllllequlvBlents/ml. 
Pb .. =Barometrlc pressure Bt the e1lt orifice or tbe 

dry gBS meter, mm Hg (In. Hg). 
Potd =Standard absolute pressure, 760 mm Hg 

(29.92 ln. Hg). 
T .•Average dry gBS meter absolute temperature, 

°K (0 R). 
T...,=Standard absolute temperature, 2113" K 

(528° R). . 
v. ~Volume or sample aliquot titrated, ml. 
V .-Dry gBS volume BS measured by the drY gas 

meter, dcm (dcO. 
V.(...,)=Dry gas volume measured by the drY gas 

meter, corrected to standard conditions, 
dscm ( dscf). 

V ,.,.-Total volume or solution In which the ~or 
dloiide sample Is contained, 100 ml. 

V.=Volume of barium perchlorate tltrant used 
for the sample, ml (average of replicate 
titratlons). 

V1•=Volume or barium perchlorate tltrant used 
for the blank, ml. 

Y=Dry gas meter calibration factor. 
32.03= Eqaivalent weight or sulfur dlo:ilde. 

6.2 Dry sample gas vollllI!e, corrected to standard 
conditions. 

v. v. Y ( T•t.c1) (pba•) K yV• Pbar 
•(1t.c1l= "' T.. Pot.cl = I -p;;-

EqaaUon6-l 

where: 

K1•0.38M 0 K/mm Hg for metric units. 
•17.M 0 R/ln. Hg for English unlt.s. 

6.3 Sulfur dlo:ilde concentration. 

(V,- V,•) N(!'."•01
•) 

C -K . v. so,- I 
v•<•t.d> 

where: 
Eqaatlon 8-2 

Ko•32.03 mg/meq. for metric units. 
-7.061Xl~ lb/meq. for English units. 
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MlrrRoD 7-DllTllBlDlllA110N o• NJTBOollll OXD>ll: 
EHIB8ION8 FBOH ST.&ftONABY SOUBC:Bll 

1. Prfndple and ApplkabUltr 

1.1 Principle. A grab sample Is collected In an evacu
al;ed ftBSk containing a dilute sulfuric acid-hydrol!en 
pero:ilde absorbing solution, and the nitrogen o:iidea, 
e:icept nitrous oiide, are measured colorlmeterlcall:y 
using the pbenoldlsulfonlc acid (PDS) procedure. 

1.2 Applle&bility. This method Is applicable to the 
measurement of nitrogen oiides emitted from stationary 
sources. The ra_n_ge of the method has been determined 
to be 2 to 400 tDllllgram8 NO, (as N01) per dry standard 
cubic meter, without having to dilute the sample. 

2. Apparalua 

2.1 Sampling (see Figure 7-1). Other grab sampling 
systems or equipment, capable of measuring sample 
volume to within :1:2.0 percent and collecting B sufficient 
sample volume to allow analytical reproduclblllt:y to 
within :1::5 percent, will be considered acceptable Biter· 
natives, subject to approval of the Administrator, U.8. 
Environmental Protection Agency. The following 
equipment la used In SBmpUng: · 

2.1.1 Probe. Boroslllcate glasa tubing, sufliclentl:y 
heated to prevent water condensation and equipped 
with an in-etack or ouwtack filter to remove partlciilate 
matter (B plug of glasB wool Is SBtlsfactory for this 
purpose). Stainless steel or Teflon• tubing may also be 
used for the probe. Heating la not necessary if the probe 
remains dry during the purging period. 

• Mention of trade name& or speci.flc prodacta does not 
constitute endorsement b:y the Environmental Pro
tection Agency. 
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Figure 7·1. Samplin.g train. flask valve. and flask. 

2.1.2 Collection Fwk. Two-llter borosilicate, round 
bottom fiask, with short neck and 24/40 standard taper 
opening, protected against Implosion or breakage. 

2.1.3 Flask Valve. T-bore stopcock connected to a 
24/40 standard taper joint. 

2.1.4 Temperature Gauge. Dial-type thermometer, or 
ot.her temperature gauge, capable of measuring 1° C 
(2' F) intervals Crom -5 to 50" C (25 to 125° F). 

2.1.5 Vacuum Line. Tubing capable or withstanding 
a vacuum or 75 mm Hg (3 In. Hg) absolute pressure, with 
"T" counection and T-bore stopcock. 

2.1.6 Vacuum Gauge. U-tube manometer 1 meter 
(36 In.), with I-mm (0.1-ln.) divisions, or other gauge 
capable or measuring preimtre to within ±2.5 mm Hg 
(0.10 In. Hg). 

2.1.7 Pump. Capable or evacuating the collection 
flask to a pressure equal to or less than 75 mm Hg (3 In. 
Hg) absolute. 

2.1.8 Squeeie Bulb. One-way. 
2.1.9 Volumetric Pipette. 25 ml. 
2.1.10 Stopcock and Ground Joint Grease. A high

vacuum, high-temperature chlorolluor~bon grease Is 
required. Halocarbon 25-SS has been found to be effective. 

2.1.11 Barometer. Mercury, aneroid, or other barom
eter capable or measuring atmospheric pressure to within 
2..5 mm Hg (0.1 Jn. Hg). Jn many cases, the barometric 
reading may be obtained Crom a nearby national weather 
service station, in which case tbe station value (which Is 
the absolute barometric pressure) shall be requested and 
&n adjustment !or elevation differences between the 
weather station and sampling point shall be applied at a 
rate or minus 2.5 mm Hg (0.1 In. Hg) per 30 m (100 It) 
elevation increase, or vice versa for elevation decrease. 

2.2 Sample Recovery. The following equipment Is 
required for sample recovery: 

2.2.1 Graduated Cylinder. 50 ml with 1-ml divisions. 
2.2.2 Storage Containers. Leak·lree polyethylene 

bottles. 
2.2.3 Wash Bottle. Polyethylene or glass. 
2.2.4 Glass SUning Rod. 
2.2.5 Test Paper !or lndlcatlng pH. To cover the pH 

range or 7 to 14. 
2.3 Analysis. For the analyals, the !ollowtng equip

ment Is nee4ed: 
2.3.1 Volumetric Pipettes. Two I ml, two 2 ml, one 

a ml, one 4 ml, two 10 ml, and one 2.5 ml ror each sample 
lllld standard. 

2.3.2 Porcelaln Evaporating Dishes. 175- to 250-ml 
capacity with lip !or pouring, one for each sample and 
each standard. The Coors No. 45006 (shallow-form, 195 
ml) has been found to be satisfactory. Alternatively, 
polymethyl pentene beakers (Nslge No. 1203, 150 ml), or 
glass beakers (150 mil may be used. When glass beakers 
are used, etching of the beakers may cause solid matter 
to be present In the analytical steo: the solids should be 
removed by filtration (Sil\' Section 4.3). 

2.3.3 Steam Bath. Low-temperature ovens or thermo
statically controlled bot plates kept below 70° C (160° F} 
arP acceptable sltematlves. 

2.3.4 Dropping Pipette or Dropper. Three required. 
2.3.5 Polyethylene. Policeman. One !or each sample 

and each standard. 
2.3.6 . Graduated Cylinder. IOOml with I-ml divisions. 
2.3.7 Volumetric Flasks. 50ml (on• for each sample), 

100 ml (one !or each sample and eal'h standard, and one 
for the working standard KN01 solution}, and 1000 ml 
(one). 

2.3.8 Spectrophotometer. To measure absorbance at 
UOnm. 

2.3.0 Graduated Pipette. 10 ml with 0.1-ml dlvlS!ons. 
2.3.10 Te<!t Paper for Indicating pII. To cover the 

pH range ol i to 14. 
2.3.11 Analytical Balance. To measure to within 0.1 

mg.· 

3. &agmu 
Unless otherwise Indicated, It is Intended that all 

reagents conform to th~ specifications established by the 
Committee on Analytical Rcai!•nts ol the American 
Chemical Society, where such specifications are avail· 
able; otherwise, use the best available grade. 

a.I Sampling. To prepare the ahsorbiqg solution, 
cautiously add 2.8 ml concentrated H2S01 to 1 liter or 
deionized, distllled water. Mix well and add 6 ml or 3 
percent hydrogen peroxide, freshly prepared from 30 
percent hydrogen peroxide solution. The absorbing 
solution should be used within I week ollts preparation. 
Do not eJ<pose to extreme heat or direct swillght. 

3.2 Sample Recovery. Two reagents are required for 
sam pie fl!COvery: 

3.2.1 Sodium Hydroxide (IN). Dissolve 40 g NaOH 
In deionized, dlstllled water and dilute to I liter. 

8.2.2 Water. Delonlr.e~ distilled to conform to ASTM 
specification Dl193-74, ·J·ype 3. At the option or the 

(j) EVACUATE 

(9vENT 

C9PURGE 

SQUEEZE BULB 

FOAM ENCASEMENT 

BOILING FLASK • 
~LITER. ROUND-BOTTOM. SHORT NECK. 
WITH l SLEEVE NO. 24/40 

analyst, the KMNO, test for oxldlzable organic matter 
may be omitted when high concentrations ol organic 
matter are not expected to be present. 

3.3 Analysis. For the anslysis, the following reagents 
are required: · 

3.3.1 Fuming Sulfuric Acid. 15 to 18 percent by weight 
Cree sultur trioxide. HANDLE WITH CAUTION. 

3.3.2 Phenol. White solid. 
3.3.3 Sulfuric Acid. Concentrated,_ 95 percent mini

mum assay. BANDLE WITH CAUTION. 
3.3.4 Potassium Nitrate. Dried at 105 to 110° C (220 

to 230° FJ !or a minimum or 2 hours Just prior to prepara
tion or standard solution. 

3.3.5 Standard KN01 Solution. Dissolve exactly 
2.198 g or dried potassium nitrate (KNOs) in deionized, 
distllled water and dilute to I liter with deionized, 
distilled water In a 1,000-ml volumetric flask. 

3.3.6 Working Standard KN01 Solution. Dilute 10 
ml of the standard solution to 100 ml with deionized 
distilled water. One milliliter ol the working standard 
solution is equlvslent to 100 ,.g nitrogen dioxide (N02). 

3.3.7 Water. Deionized, distilled as in Section 3.2.2. 
3.3.8 · Phenoldisullonlc Acid Solution. Dissolve 25 g 

of pure white phenol in 150 ml conrentrated sulfuric 
acid on a steam bath. Cool, add 75 ml fuming sulluric 
acid, and heat at 100° C (212° F} for 2 hours. Store in 
a dark, stoppered bottle. 

4. Procedure• 
4.1 Sampling. 
4.1 .1 Pipette 25 ml or absorb in~ solution Into a sampl~ 

flask, retaining a sufficient quantity for use In preparing 
the calibration standards. Insert the flask val.-e stopper 
Into the flask with the vah-e in the "purge" position. 
Assemble the sampling train as shown In Fi~ure 7-1 
and plaee the probe at the sampling point. Make sure 
that all 11ttings are tight and leak-free, and the:t all 
ground glass Joints ha.-e been properly grea.<ed with a 
high-vacuum, high-temperature chlorofinororarhon
based stopc.x-k grease. Turn the flask valve and the 
pump valve to their 11evacuate" positions. Evarnate 
the fiask to 75 mm Hg (3 in. Hg) absolute pressure, or 
less. Evacuation to a pressure appf08<'hing the vapor 
pressure or water at the existing temperature is desirable. 
Turn the pump vslve to Its "vent" position and tum 
otr the pump. Chock for leakage by observing the ma
nometer for any pressure fluctuation. (Any variation 
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greater than 10 mm Hg (0.4 In. Hg) over a period of 
1 minute Is not acceptable, and the flask Is not to be 
used until the leakage problem Is corrected. Pressure 
in the flask Is not to exceed i5 mm Hg (3 in. Hgl absolute 
at the time sampling Is commenced.) Record the volume 
or the flask and valve (V,), the flask t•.mperature (T;), 
and the barometric pressure. Tum the flask valve 
counterclockwise to its "purge" position and do the 
same with the pump valve. Purge the probe and the 
vacuum tube using the squeeie bulb. If condensation 
occurs in the probe and the llask valve area, heat the 
probe and purge until the rondensation disappears. 
Next, tum the pump valve to its "vent" position. Tum 
the flask valve rlockwise to its "evacuate" position and 
rerord the difference in the mercury levels in the manom· 
eter. The absolute internal pressure in the flask (P;) 
Is equal to the barometric pr•ssure less the manometer 
reading. Immediately tum the flask valve to the "sam
ple" position and permit the gas to enter the flask until 
pressures In the flask and sample line (I.e., duct, stack) 
are equal. This will usually require about 15 seconds; 
a longer period indicates a "plug" in the probe, which 
must be corrected before sampling is continued. After 
collecting the sample, tum the fllll'k valve to Its "purge" 
position and disconnect the flask from the sampling 
train. Shake the flask for at least 5 minutes. 

4.1.2 If the gas being sampled contains Insufficient 
oxygen for the conversion or NO to N02 (e.g., an ap
plicable subpart or the standard may require taking a 
sample or a calibration gas mixture of NO In Nt), then 
oxygen shall be lnttoduced into the !\ask to permit this 
conversion. Oxygen .may be Introduced into the flask 
by one or three methods; (1) Before evacuating the 
sampling flask, flush with pure cylinder oxygen, then 
eva..·uate flask to 75 mm Hg (3 in. Hg) absolute pressure 
or less; or (2) inject ox~en Into the flask after sa,-:tpling; 
or (3) terminate sampling with a minimum or 50 mm 
Hg (2 In. Hg) vacuum remaining in the flask, record 
this final pressure, and then vent the flask to the at· 
mosphere until the flask pressure Is almost equal to 
atmospheric pressure. . 

4.2 Sample Recovery. Let the flask set for a minimum 
or 16 hours and then shake the contents for 2 minutes. 
Connect the flask to a mercury filled U-tube manometer. 
Open the valve from the flask to the manometer and 
record the flask temperature (T1), the barometric 
pressure, and the difference between the mercury levels 
n the manometer. The absolute internal pressure In 
the flask (P1) Is the barometric pressure less the man
ometer reading. Transfer the contents of the flask to a 
leak-free polyethylene bottle. Rinse the flask twice 
with 5-ml portions or deionized, distilled water and add 
the rinse water to the bottle. Adjust the pH to between 
9 and 12 by adding sodium hydroxide (1 N), dropwise 
(about 25 to 35 drops). Check the pH by dipping a 
stirring rod into the solution and then touching the rod 
to the pH test paper. Remove as little material as possible 
during this step. Mark the height of the liquid level so 
that the container can be checked for leakage after 
transport. Label the container to clearly Identify its 
contents. Seal the container for shipping. 

4.3 Analysis. Note the level of the liquid In container 
and confirm whether or not any sample was lost during 
shipment; note this on the analytical data sheet. If a 
noticeable amount of leakage has occurted, either void 
the sample or use methods, subject to the approval of 
the Administrator, to correct the final results. Immedi
ately prior to analysis, transfer the contents of the 
shipping container to a 50-ml volumetric flask, and 

~i~~M!:r ~~:::~'IJd'i~g:~1~:~are:-it~0:~! dJ~~~ca 
dilute to the mark with deionized, distilled water; mix 
thoroughly. Pipette a 25-ml aliquot into the procelaln 
evaporating dish. Return any unused portion of the 
sample to the polyethylene storage bottle. Evaporate 
the 25-ml aliquot to dryness on a steam bath and allow 
to cool. Add 2 ml phenoldisul!onlc acid solution to the 
dried residue and triturate thoroughly with a poylethyl
ene policeman. Make sure the solution contacts all the 
residue. Add 1 ml deionized, distilled water and four 
drop.s-of concentrated suUuric acid. Heat the solution 
on a steam bath for 3 minutes with occasional stirring. 
Allow the solution to cool, add 20 ml deionized, distilled 
water, mix well by stirring, and add concentrated am
monium hydroxide, dropWlse, with constant stirring, 
until the pH is 10 (as determined by pH paper). Ii the 
sample contains solids, these must be removed by 
filtration (centrifugation is an acceptable alternative, 
subject to the approval orthe Administrator), as follows: 
filter through Whatman No. 41 filter paper into a 100-ml 

• l volumetric flask; rinse the evaporating dish with three 
5-ml portions or deionized, distilled water; filter these 
three rinses. Wash the filter with at least three 15-ml 
portions of deionized, distilled water. Add the filter 
washings to the contents or the volume.tric flask and 
dilute to the mark with deionized, distilled water. If 
solids are absent, the solution can be transferred directly 
to the 100.ml volumetric flask and diluted to the mark 
with deionized, distilled water. Mix the contents of the 
flask thoroughly, and measure the absorbance at the 
optimum wavelength used for the standards (Section 
5.2.1), using the blank solution as a zero reference. Dilute 
~he samp~e and the blank with equal volumes or deion
ized, d1st1lled water if the absorhance exceeds A,, the 
absorbance of the 400 pg N 02 standard (soo Section 5.2.2). 

·-
5. Calibration 

6.1 Flask Volmne. The volume of the collection flask· 
flask valve combination must be known prior to sam
pling. Assemble the flask and flask valve and fill with 
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water. to the stopcock. Measure the volume of water to 
±10 ml. Record this volume on the flask. 

6.2 Spectrophotometer Calibration. 
6.2.1 Optimum Wavelength Determination. For both 

flied and variable wavelength spectrophotometers, 
calibrate against standard certified wavelength of 410 
nm, every 6 months. Alternatively, for variable wave 
length spectrophotometers, scan the spectrum between 
400 and 416 nm using a 200,.g N01 standard solution (see 
Section 5.2.2). If a peak does not occur, the spectropho
tometer is probably mallunctloninR, and should be re
paired. When a peak Is obtainll'1 within the 400 to U6 nm 
range, the wavel•n~th at which this peak occurs shall be 
the optimum wav•length for the measurement of ab
sorbance for both the standards and samples. 

5.2.2 Determination of Sp<>ctrophotometer Ca\lhra· 
tion Factor K,. Add 0.0, 1.0, 2.0, 3.0. and 4.0 ml of the 
KN 0 3 working standard solution (I ml= 100 pg NO,) to 
a series or five porcelain evaporating dishes. To each, add 
25 ml of absorbing solution, 10 ml deionized, dis.tilled 
water and sodium hydroxide (IN), dropwise, until the 
pH I; between 9 and 12 (about25 to 35 drops each). 
BeglnniOR with the evaporation step, follow the analy
sis ·procedure of Section 4.3, until the solution has been 
transferred to th• 100 ml volumetric flask and diluted to 
the mark. Measure the absorbanc• of •ach solution. at the 
optimum wav•length, as determined. In Section 6.2.1. 
This calibration procedure must ti.. repeated on each day 
that samples ar• analyzed. Calculat« the spectrophotom· 
eter calibration factor as follows: 

K -lOO A 1+2A2+3A1+4A, 
• - A11+Ar+Aa2+A,2 

Equation 7-1 
where: 

K,=CaUbration factor 
A 1 =Absorbance or the 100-pg N02 standard 
A1=Absorbance of the 200-pg N02 standard 
A1=Absorbance of the 300-pg N02 standard 
A 4=Absorbance of the 400-1'1! NOt standard 
5.3 Barometer. Calibrate against a mercury barom· 

eter. 
5.4 Temperature Gauge. Calibrate dial thermometers 

against mercury-In-glass thermometers. 
5.5 Vacuum Gauge. Calibrate mechanical gauges, If 

used, against a mercury manometer such as that spec!· 
fled In 2.1.6. · 

5.6 Analytical Balance. Calibrate against standard 
weights. 

6. Calculatiom 
Carry out the calculations, retaining at least one extra 

decimal figure beyond that of the acquired data. Round 
off figures after final calculations. · 

6.1 Nomenclature. 
A=Absorbance of sample. 
C=Concentration of. NO, as NOt, dry basis, cor

rected to standard conditions, mg/dscm 
Ob/dscO. 

F=Dilution factor (! e., 25/5, '.?5/10, etc., required 
only if sample dilution was needed to reduce 
the absorbance Into the range or calibration). 

K,=Spectrophotometer calibration factor. 
m=Hass of NO, as N01 In gas sample, l'f/.. 
Pi= Final absolute pressure ofllask, mm Hg (in. H~). 
P;= Initial absolute pressure of flask, mm Hg (m. 

Jig). 
P,..=Standard absolute pressure, i60 mm Ilg (29.92 in. 

H~). 
Ti= Final absolute temperature of flask ,°K ("Rl. 
T;=lnitlal absolute temperature of flask. °K ("R). 

Tn•=Standard absolute temperature, 2'.J3° K (528° R) 
~· .. =Sample volume at standard conditions (dry 

basis), ml. 
V1=Yolume of flask and valve, ml. 
V .= Yolume of absorbing solution, 25 ml. 

2=60126, the aliquot factor. (II other than a 25-ml 
11iiquot wa.• used for analysi~. the correspond
ing factor must he substituted). 

6.2 S11omple volume, dry basis, corrected to standard 
conditions. 

T.td ( V ) [p' P,] V,.= Potd v,- a T,-T, 

=K1(V1-25ml) [~-~:] 
Equation i-2· 

where: 

K 1 =0.3858 °KH for metric units mm g 

=17.64. 
0

RH for English units m. g 

G.3 Total pg N01 per sample. 

m=2K0 AF 

Equation 7-3 

NoTE.-Ir other than a 25-ml aliquot Is used for analy· 
sis, the factor 2 must be replaced by· a corresponding 
factor. 

6.4 Sample concentration, dry basis, corrected to 
standard conditions. 

where: 

m 
C=Ks-y .. 

Equation 7-4 

K,= 103 mg//m
1
' for metric units 

µgm 

=6.243X 10-s lb//scfl for English units 
µgm 
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. METHOD &-DETERMINATION or SULYUBIC ACID MlaT 
AND SULYUB DIOXIDE EMISSIONS FROM STATIONARY 
SouB~Ell • 

1. Principle and ApplicabUU11 
1.1 Principle. A gas sample is extracted lsoklnet!cally 

from the stack. The sulfuric acid mist (including sulfnr 
trioxide) and the sulfur dioxide are separated, and both 
fractions are measured separately by the barium-thorin 
titration method. 

1.2 Applicability. This method is applicable for the 
determination of sulfuric acid mist (including sulfnr 
triolide, and in the absence of other particulate matter) 
and sulfur dioxide emissions from stationary sources. 
Collaborative tests have shown that the minimum 
detectable limits of the method are 0.05 milligrams/cubic 
meter (O.oa>·.10-2 pounds/cubic foot) for sulfur trioxide 
and 1.2 mg/rn' (0.74 10-1 lb/ft>) for sulfur dioxide. No 
upper limits have been e.'1ablished. Based on theoretical 
calculations for 200 milliliters of 3 percent hydrogen 
peroxide solution, the upper concentration limit for 
sulfur dioxide in a 1.0 rn• (35.3 ft') gas sample is about 
12,500 mg/m• (7.7X10-< lb/ftl). The upper limit can be 
extended by increasing the quantity of peroxide solution 
In the impingers. 

Possible Interfering agents of this method are lluorides, 
free ammonia, and dimethyl aniline. If any of these 
interfering agents are present (this can be determined by 
knowledge of the process), alternative methods, subject 
to the approval of the Administrator, are required. 

Filterable particulate matter may be determined alnng 
with SOa and SOt (sublect to the approval of the Ad· 
mlnistrator); however, the procedure used for particulate 
matter must be consL'!tent with the specifications and 
procedures given In Method 5. 

2. Apparatu.t 

2.1 Sampling. A schematic of the sampling traln 
used In this method Is shown In Figure 8-1; It Is similar 
to the Method 5 train except that the filter position ta 
different and the filter holder does not have to be heated. 
Commercial models or this train are available. For those 
who desire to build their own, however, complete con
struction details are described In APTD-0581. Changes 
from the APT D--0581 document and allowable modi· 
flcatlons to Figure 8-1 are discussed In the following 
su bsectlons. 

The operating and ma!ntenaiuie procedures for the 
sampling train are described In APTD-0576. Since correct 
usage ls Important in obtaining valid results, all usen 
should read the APTD-0576 document and adopt the 
operating and rna.lntenance procedures outlined In It, 
unless otherwise specified herein. Further details and 
guidelines on operation and maintenance arc given In 
Method 5 and should be read and followed whenever 
they are appUcable. 

2.1.l Probe Nozzle. Same as Method 5, Section 2.1.1. 
2.1.2 Probe Liner. Borosilicate or quartl glass, with a 

heating system to prevent visible condensation durllll 
sampling. Do not use metal probe liners. 

2.1.a Pltot Tube. Same as Method 5, Section 2.1.3. 
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Figure 8-1. Sulfuric acid mist sampli.ng train. 

2.1.4 Dl1ferentlal Pressure Gauge. Same 118 Method 5, 
Section 2.1.4. 

2.1.5 Filter Holder. Boroallicat.e glass, with a glass 
frit filter support and a alllcone rubber gasket. Other 
gasket mat.erlals, e.g., Teflon or Vlton, may be used sub
jeet to the approval of the Administrator. The holder 
design shall provtde a positive seal against leakage from 
the onlBlde or around the filter. The filter holder shall 
be placed between the first and lleCOnd lmplngen. Note: 
Do not beat the filter holder. 

2.1.6 lmptngers-Four, 118 shown In Fliure IH. The 
first and third shall be of the Greenburg-Smith design 
with standard tips. The aecond and fourth shall be of 
the Greenburg-Smith design, modified by replacing the 
lnaert with an approJ.!lnat.ely 13 millimeter (0.5 In.) ID 
11888 tube, bavtng an unconst.rlct.ed tip located 13 mm 
{0.5 In.) from the bottom of the llaak. Similar collection 
ll}'Stema, which have been approved by the Adminis-
trator, may be nsed. · 

2.1.7 Met.ertng System. Same 118 Method 6, Section 
2.1.8. 

2.1.8 Barometer. Same BB Method 5 8ectlon 2.1.9. 
2.1.9 088 Density Det.ermlnatlon Equipment. Same 

u Method 5, Section 2.1.10. 
2.1.10 Temperature Gange. Thermometer or equiva

Jen~1 to measure the temperature or the gas leavtng the 
lmPlnger tnt.ln to within 1• C (2" F). 

2.2 Sample Recovery. · 
2.2.1 Wub Bottles. Polyethylene or gius 600 ml 

(two). ' • 
2.2.2 Graduated .Cy linden. 260 ml, 1 liter. (V olu· 

metric flasks may also he uaed.) 
'~ml.a Storage Bottles. Leak-tree polyethylene bottles 
......, 111&8(twoforeach1B1Dpling run). ' 

2.U Trip Balance.~ capacity, to measure to 
:*:0.5 g (necessary only U a moisture content analysis la 
to be done). 

2.3 Analysis. 
2.3.l Pipettes. Volumetric 25 ml, 100 ml. 
2.3.2 Durrette. fill ml. 
2.3.3 Erlenmeyer Fl&U:. 250 ml. (one for each sample 

biap.k and standard). 
2.3.4 Graduated Cylinder. 100 ml. 
2.3.5 Trip Balance. 500 g capacity, to measure to 

:*:0.5 g. 
2.3.6 Dropping Bottle. To add Indicator aolutlon, 

~mlsbe. 

a. &agm1.1 

·, Unll!SB otberwlae Indicated, all reagents are to llDlllorm 
to the specifications establlabed by the Committee on 
Analytical Reagents or the American Chemical Society, 
where such specifications are available. Otherwise, use 
the best available grade. · 

8.1 Sampling. 
8.1.1 Fllt.enl. Same as Method 5, Sectlon 3.1.1. 
3.1.2 Silica Gel. Same BS Method 5, Sectlon 3.1.2. 
3.1.3 Wat.er. Deionl&ed dlsUlled to conform to ASTM 

epeclflcatlon Dll93-74, fype 3. At the option or the 
analyst, the KMno, &est tor 0%ldlzable organic matter 
may be omitted when blab concentrations of mganlc 
matter are not expected to be present. 
· 8.1.4 Isopropanol. 80 Percent. Mix 800 ml or bo~ 
panol with 200 ml or delonl.ted, distilled water. 

Nou.-E:11Derlence bas shown that only A.C.S.grade 
l80propanol fa eatlafactory. Testa have shown that 
::.£,~~ol obtained from commercial eourees ocea

Y baa pelOlllde lmpmitles that will CllWl8 er-

roneously high snltorlc acid mist measurement. Use 
tl)e following test for detecting perollides In each lot or 
laOpropanol: Shake 10 ml or the lsopropanol with 10 ml or freshly prepared 10 percent potas.'lium Iodide solution. 
Prepare a blank by stmilarly treating 10 ml of distilled 
water. After 1 minute, read tbe absorbance on a spectro
photometer at 352 nanometers. II tho absorbance exceeds 
0.1, the laopropanol shall.not be used. Perollides may be 
removed from lsopropanol by redlstllllng. or by paasage 
Ullongb a column of activated alumina. However, 1'9-
agenWrade lsopropanol with suitably low perollidelevels 
la readily available from commercial sources; therefore, 
rejection or contaminated lots may be more efllcient 
than following the peroxide removal procedure. 

3.1.S Hydrogen Peroxide, 3 Perct>nt. Dilute 100 ml or 30 percent hydrogen peroxide to 1 liter with deionised, 
dlat.llled water. Prepare fresh dally. 

3.1.6 Crushed Ice. 
3.2 Sample Recovery. 
8.2.1 Water. Same as 3.1.3. 
8.2.2 Iaopropanol, 80 Percent. Same as 3.1.4. 
3.3 Analysis. 
3.3.1 Water. Same BS 3.1.3. 
8.3.2 Isopropanol, 100 Percent. 
8.3.3 Thorin Indicator. J.(~nophenylar.o)-2-napb

tbol-3 6-dlsutronlc acid, disodium ealt, or equivalent. 
Dissolve 0.20 g in 100 ml of delonited, distilled water. 

3.3.4 Barium Perchlorate (0.0100 Normal). Dls3olve 
1.95g of barium perchlorate trihydrate (Ba(Clo.),.3H.0) 
In 200 ml deionl&ed, distilled water, and dilute to l liter 
with isopropanol; 1.22 g or barium chloride dlhydrate 
(BaCl,.2H,O) may be used Instead of the barium per
chlorate. Standardiie wtth aulfurtc acid as in Section 5.2. 
Thia solution must be protected against evaporation at 
all times. 
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3.3.5 Sulfuric Acid Standard (0.0100 N). Purchue or 
standardize to ±0.0002 N against 0.0100 N NaOH that 
has previously been standardized against primary 
standard potassium acid phthalate. 

4. Proctdure 
U Sampling. 
u.1 Pretest Preparation. Follow the procedure out

lined in Method 5 Section 4.1.1; filters should be In· 
spected but need not be dosiccated weighed, or identl
iied. II the emuent gas can be conside~ dry, I.e., mois
ture Ire& the silica gel need not be weighed. 

4.1.2 Preliminary Determinations. Follow the pro
cedure outiined in ~Mhod 5, Section 4.1.2. 

4.1.3 Preparation of Collection Train. Follow the pro
eedure outlined in ~lethod 5, Section 4.1.3 (except for 
the second paragraph and other obviously inapplicable 
parts) and use Figure 8-1 instead of Figure ~1. Replace 
the second paragraph with: Place JOO ml of 80 percent 
tsopropanol in the first lmpinger, JOO ml of 3 percent 
hydrogen peroxide in both the second and third Im· 
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plrige;,.; retain a portion of each reagent for use aa a 
blank solution. Place about 200g of slllca gel In the fourth 
lmplnger. · 

Non:.-U moisture content Is to be determined by 
lmplnger analysis, weigh each of the first three lmplngers 
(plus absorbing solution) to the nearest 0.5 g and record 
these weights. The weight of the slllca gel (or silica gel 
plus container) must also be determined to the nearest 
0.5 g and recorded. 

4.U Pretest Leak-Check Procedure. Follow the 
basic procedure outlined In Method 5, ijection 4.1.4.1, 
noting that the probe heater shall be adJusted to the 
minimum temperature required to P.revent condensa
tion, and also that verbage such as, ' • • • plugging the. 
Inlet to the lllter bolder • • •," shall be replaced by, 
"" • • plugglnll the inlet to the first lmplriger • • •." 
The pretest leak-check Is optional. 

4.1.5 Train Operation. Follow the basic procedures 
outlined In Method 5, Section U.SB In conjunction with 
the following special Instructions. ata shall be recorded 

on a sheet almllar to the one In Figure H. The -.mpuii, 
rate shall not esceed 0.000 m•/mfn (1.0 elm) durlna the 
run. Periodically during the test, obll8rVe the connecting 
line between the probe and first lmplnger f« stana al 
condensation. If It doea occur, adjust the probe &ester 
setting upward to the minimum temperature required 
to prevent condensation. If component changes become 
necessary during a run, a leat-clleck shall be done Im· 
mediately before each change, aecordlrig to the procedure 
outlined In Bectlon 4.U.2 of Method 5 (with appropriate 
modUlcatlons, as mentioned In Bectlon 4.U of thll 
method); record all 1ealt rat& U the 1eatage rate(a) 
exceed the specified rate, the tester shall either void the 
run or shall plan to correct the sample volume as otR
llned In Section 6.3 of Method 5. Immediately after com
ponent changes, leat-clleclra are optional U these 
lealc-ebecks are done, the procedure outlined In Section 
4.1.U Qf Method S (with appropriate modillcatlonsl 
shall be nsed. 

STATIC PRESSURE, mm H1 UL Hll 
PLANT __________ r--------------. AMBIENT TEMPERATURE __________ _ 

LOCATION BAROMETRIC PRESSURE __________ _ 

OPERATOR ASSUMED MOISTURE,"-----------
DATE P.RDBE LENGTH, m (ft) ___________ _ 

RUN NO. NOZZLE IDENTIFICATION NO·---------

SAMPLE BOX NO. AVERAGE CALIBRATED NOZZLE DIAMETER, cm(inJ __ _ 
METER BOX NO. PROBE HEATER SETTING __________ _ 

METER~ H@ LEAK RATE, ml/min,(cfm) ___________ _ 

C FACTOR PROBE LINER MATERIAL-----------

PITOT TUBE COEFFICIENT, Cp SCHEMATIC OF STACK CROSS SECTION FILTER NO. 

PRESSURE 

VELOCITY DIFFERENTIAL; 
ACROSS 

STACK HEAD ORIFICE 
SAMPLING VACUUM TEMPERATURE. (A Psi, METER, GAS SAMPLE 

mmH20 TRAVERSE POINT TIME mmH1 
NUMBEF. 18),min. (in. Hg) 

TOTAL 

AVERAGE 

Alter turning off the pump and recordlrig the final 
readings at the conclusion of each run, remove the probe 
from the stack. Conduct a post-test (mandatory) leat
check as In Section 4.1.4.3 ol Method 5 (with appropriate 
modlllcatlon) and record the leak rate. U the post-test 
leakage rate exceeds the specified acceptable rate, the 
tester shall either correct the sample volume, as outlined 
In Section 6.3 of Method 5, or shall void the run. 

Drain the Ice bath and, with the probe disconnected, 
purge the remaining part of the train, by drawing clean 
ambient air through the system for 15 minutes at the 
average flow rate used for sampling. 

NoTE.-Clean ambient air can be provided by pas!Jirig 
air through a charcoal lllter. At the option of the tester, 
ambient air (without cleaning) may be used. 

4.1.6 Calculation of Percent Isokinetic. Follow the 
procedure outlined in Method 5, Section 4.1.6. 

4.2 Sample Recovery. 
4.2.1 Container No. 1. II a moisture content analysis 

(Ti)· mmH2D VOLUME, 
0c 1 Fl (in. HzOI". lin. H2DI m3 (ft3) 

Figure 8·2. Field da.ta. 

is· to be done, weigh the first implnger plus contents to 
the nearest 0.5 g and record this weight. 

Transfer the contents of the first implnger to a 25().ml 
graduated cylinder. Rinse the probe, first impinger, all 
connecting glassware before the filter, and the front half 
of the filter holder with 80 percent isopropanol. Add the 
rinse solution to the cylinder. Dilute to 250 ml with 80 
percent isopropanol. Add the filter to the solution{ mix, 
and transfer to the storage container. Protect the so utlon 
against evaporation. Mark the level of liquid on bet 
container and identify the sample container. 

4.2.2 Container No. 2. II a moisture content analysis 
is to be done. weigh the second and third lmpingers 
(plus contents) to the nearest 0.5 g and record these 
weights. Also, weigh the spent silica gel (or silica gel 
plus implnger) to the nearest 0.5 g. -

Transfer the solutions from the second and third 
lmplrigers to a 1000.ml graduated cylinder. Rinse all 
connecting glassware (Including back half of lllter bolder) 
~tween the lllter and silica gel lmplriger with delonhed, 

TEMPERATURE 
GAS SAMPLE TEMPERATURE OF GAS 

AT DRY GAS METER LEAVING 
CONDENSER OR 

INLET, OUTLET, LAST IMPINGER, 
DC (DF) DC (DF) 0c j•F) 

Avg Avg 

Avg 

distilled water, and add this rinse water to the cylinder. 
Dilute to a volume of 1000 ml with deionized, distilled 
water. Transfer the solution to a storage container. Mark 
the level o!Uquld on the container. Beal and identify the 
sample container. · 

4.3 Analysis. 
Note the level of liquid in containers 1and2, and con

firm whether or not any sample was lost during sbl~ 
ment; note this on the analytical data sheet. II a notice
able amount of leakage bas occurred, either void the 
sample or use methods, snbject to the approval of the 
Administrator, to correct the final results. · · 

4.3.l Container No. 1. Shake the container boldlrig 
the isopropanol solution and the filter. II the lllter 
breaks up, allow the fragments to settle for a few minutes 
before removing a sample. Pipette a 100.ml aliquot of 
this solution into a 25().mJ Erlenmeyer Bask, add 2 to 4 · 
drops of thorln Indicator, and titrate to a pink endpoint 
using 0.0100 N barium perchlorate. Repeat the titration 
with a second aliquot of sample and average the titration 
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valaes. Replleate tltrat.lona IDll8t agree within l percent 
or 0.2 ml, whichever la greater. 

U.2 Container No. 2. Thoroagbfy m1x the solution 
In the container holding the contents of ihe second and 
tblrd lmplngera. Pipette a l~ml aliquot of sample Into a 
2.50-ml Erlenmeyer llaak. Add ml of lsoproll&DOl. 2 to 
• drops of thorln lncl!cator, and titrate to a pill endpoint 
llllni 0.0100 N barium perchlorate. Repeat ihe titration 
with a second allqnot of sample and avezage the titration 
valuea. Replicate tltratlons mnst agree within 1 percent 
or 0.2 ml. whichevu la greater. 

U.3 :Bianka. Prepare blanks by adding 2 to 4 droJJS 
al thorln lncl!cator to 100 ml of 80 percent lsopropanOL 
Tlva&e the blanks In the aame manner as the samples. 

6. Ollilndllm 

6.1 Calibrate eqnlpment using the procedures IJ)ecl
tled In ihe following secUons of Method 11: SecUon 6-8 
(metering IYBtem); 8ecUon 5.6 (temperature ganges) • 
SecUon 5.7 <barometer). Note that the recommended 
leak-check ot ihe metering aystem, desCJibed In Section 
6.8 of Method 5, also applies to this method. 

6.2 6tandardh:e the barium perchlorate solntlon with 
25 ml of standard l!Ulfaric acid, to which 100 ml of 100 
pel'tlllllt lsopropanol has been added. 

8.~ 

Note.-c&ny out ealculatlous ~ ai least aae 
estra decimal figure ~ that of the acquired data. 
~dJ:=i::e~ calcolatlqn. 

A.-Cross-sectlonal area of noule, m• (ft'). 
B.-Water vapor In the gas stream, proportion 

by volume. 
CILBOt=Sul!urlc acid (lndndlng SO.) concentration, 

11/dscm (lb/d!cf). 
CB01=Sultor cl!oxlde concen1:ratlon, g/clacm {lb/ 

d!cf). 
I-Percent of lsoklnetic sampling. 

N•Normalltyofbarimn ~ Utnmt, 11 
eqnlvalenta/llter. 

Pbw•Barometrlc pn!ll8Ul9 at the sampling ldte, 
mm H11 (lri. H11). 

P,•Absolute stack gas preaun, mm Hg (In. 
Hg). 

PBtd ~Standard absolute preaaure, 760 mm Hg 
(29.92 In. HJ!). 

2' .-A VeJ'll@_absolute dry gas meter temperature 
(1188 1l'1llUl9 8-2), ° K (" R). 

2',•A varage absolute stack gas tempentare C
:rfaure 8-2), ° K (" R). 

Tl&d•BtanClard abaolote teznperature, 193° K 
(6211° R). 

v.-Volume of sample allqnot titrated, 100 ml 
for H.SO• and 10 ml for S02.· 

Vi.•Total volume ofllqnld collected In lmplngen 
· and ldllca 11el, ml. 
v.-Volume of gas samJ>le u measured by·dry 

11119 meter, dcm (def). 
V.~aVolume of pa sample Dle88llred by the dry 

gas meter corrected to standard concl1tlo1111, 
dacm (dacf). 

11,-Avenige stack gas veloclt;y, calculated by 
Meth~ ~1 Equation :HI. IJSlnll data obtained 
from Mmlod 8, m/sec (ft/!ec:). 

Vlllln•Total volume ot soloUon In which the 
90lforlc acid or llOlfur cl!o:lld~le la 
eontalnedL 2.'iO ml or 1,000 ml, vely. 

v,-Volome 01 barium perchlorate Utmnt uaed 
tor ihe sample. ml. 

Vo•VolllJile of barium perchlorate tltmnt uaed 
for the blank, ml. · 

Y-Dry gas meter calibration factor. 
6H•Averaae pressure drop acrosa ort1lce meter, 

mm (In.) H.O. 
8mTotal sampllog Ume, min. 

lll.6mSpeclflc gravity ·or marcllry. 
eoa llecJmln. • 

100• Converalon to percent. 
8.2 Average dry 11as meter temperature and average 

arl1lce eresau!e drop. Bee data sheet (Figure 8-2). 
6.8 Dry Gas Volume. Correet the sample volume 

lllell.!1lred by the dry gas meter to standlll'd conditions 
ClJ/' C and 700mm H&or68° F and29.921n.Hg) byllling 
Equation 8-1. · 

P.,.,+(4H) 
V. -V. v(T•t<t) 13.6 

• <•td>- ·~ T. P.t<t 

K v. Y Pi..+(4.ll/13.6) 
= I. T. 

Equation 8-1 
where: 
Ka~0.38511°XJmm BK for metric onltl. 

•17 .M 0 ll{m. Ha for EDillsh lllllts. 
Non.-If the 1ealt rate obeened during any manda· 

tary. leak-cheeks aceecb the llpeCi1led -ptable nSe. 
Ille tester lbalJ eliher oorrect the valne of v. In Equation 
.. 1 <u delcrtbed In 8ecUon U of MeUlod 6), or lball 
lllftlldMe the tut nm. 

11.4 Volume of Water Vapor and Moisture Content. 
Clllcnlate the volume of water vapor using Equation 
6-2 of Method llj.~be weight of water colleCted In ihe ::'dtlr and llUlC& 11el can be c11rectly converted to 

tera (the spec!& gravity of water la 1 g/ml). Cal
eolate the molmJre content of the stack gas, IJ8lng Eaoa
tlan Hof Method 6. The ''Note" In Beet.Ion 6.6ofl4ethod 
Salsoappliestothlsmetbod. Nots that U thee111uentpa 
stream can be considered dry, the volume of water vapor 
and moisture oontent need not be calculated. 

8.5 Snllurlc acid min (Including S01) concentration. 

Ncv,-v .. > (vv~a) 
Cstao4=K1 V. 

. •(old) 

Equa_tion 8-2 

Equation 8-3 

where: 
Ks•0.03203 r/m'!Q. for metric units. 

•7.ll61Xll>-'lbtmeq for English 1lllfts. 
11.7 laoklnetlc Variation. 
8.7.1 Calcolatlon from raw data. 

1_100 T.[K• V1c+ (V.,/T..) P11a.+ 4H/13.6)) 
- 60BV.P0 A. 

Equation 8-4 

where: 
Equation 8-5 

K1•U20 for metric 1lllfts. 
•O.OIM50 tor E11Bllsh units. . . 

8.8 Acceptable Results. If 90 peroent <I SUO per
ceot, the results are aceeptable. If the iUn1i8 are low In 
eompadaon to ihe standards and I la beyond the accept.. 
able range, the Administrator IJlllY opt to accept the 
l'llllOlts. U ee Citation 4 In the Bibliography of Method 6 
to make Jndgmanta. Otberwfee, reject the results and 
repeat the tslt. 

7. BlbllograJlllr 
l. A tmaspberlc Bmlslllons from Snlfurlc Acid Manu

facturing Procesees. U.S. DHEW, PJ!St Division of 
Air Polfotlan. Public Health 8ervlce .runllcaUon No. 
1199-AP-13. CloclnnaU, Ohio. 19G5. . 

2. Corbett. P. F. The Determination of S01 and S01 
In Flue Oaeea. loumal ofthe Institute of Fuel .14:237-2'3.. 
1961. . . 

a. Martin, Robert H. Construction Detalla of Iaoklnetlc 
Bourne Sampling Bqlllpmeot. Environmental Protection 
Agency. ResearcbTrlangle Park, N.C. Air PolloUon 
Control Olllce PobUcatlon No. APT~l. April, 1971. 

t. PaitoPfjn W. F. and 1. A. Brink, lr. New Eqnlpment 
and Tech oes tor Sampling Chemical Process Oases. 
lournal of PolloUon Control Asaoclatlon. I 8:1112. 1963. 

6. Bom, 1.1. Maintenance,_ Calibration, and Opera&lon 
of Isoldnetlc Boorae-8amp111111 Eo.nlpment. Olllce of 
Air Programs, Environmental l>nitectlon Agency. 
~~le Park, N.C. APTD--0678. March, 1972. 

e. Jlam!c11 H. F. and D. B. Camann. Collaborative 
Mndy of Method tot Determination of Sulfur DloDde 
Bmlaslons from Stationary Somces (Fossil Fuel-Fired 
Steam Oenemtors). Environmental Protection Alleney. 
Research Triangle Park, N.C: EPA~4-'f...aM. 
n-mber, 1978. 

7. Anno81 Book of ABTM Standards. Part 81; Water, 
Atmospheric Analyats. pp. 41H2. Amflrlcan Society 
for TellUog and Jlaterlala; Pbiladelphfa, Pa. 197•. · 

• • • 
(Secs. Ill~ 1H,801(a), Clean Air Act, eec.4(11) of Pub. L. 
91-«>l, 84 Stat. 1683; sec. 4(a) or Pub. L. 91-604. 84 Stai. 
11187; sec. I ol Pub. L. U0-148, 81 Stat.~ (42 U.S.C. 
1157o-e, 1167o-9, 18671(a)).) 

(PR Doc.Tl-laeo& J'Ued 8-1'1-T1:8:'6 am) 
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70 
Title 40---f»rotection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

(FBL 784-7) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

PART 61-NATIONAL EMISSION STAND
ARDS FOR HAZARDOUS AIR POLLUTANTS 

Delegation of Authority; New Source 
'Review; State of Montana 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SuMMARY: This rule w1ll change the 
address .to which -reports and applica
tions must be sent by operators of new 
sources 1n the State of Montana. The 
address change is the result of delegation 
of authority to the State of Montan~ for 
New Source Performance Standards (40 
CFR Part 60> and National Emissions 
Standards for Hazardous Air Pollutant.s 
<40 CFR Part 61>. 
ADDRESS: Any questions or comments 
should be sent to Director, Enforcement 
Division, Environmental Prot.ectlon 
Agency, 1860 Lincoln Street, Denver, 
Colo. 80295. 
FOR FURTHER INFORMATION CON
TACT: 

Mr. "Irwin L. Dickstein, 303-!137-3868. 

SUPPLEMENTARY INFORMATION: 
The amendments below institute certain 
address changes for rePorts and appli
cations required from operators of new 
sources. EPA has delegated to the State 
of Montana authority to review new and 
modified sources. The delegated author
ity includes the review under 40 CFR 
Part 60 for the standards of performance 
tor new stationary sources and review 

· under AO CFR Part 61 for national emU;
sion standards !or har.ardous air 
pollutants. 

A Notice announcing the delegation of 
authority is published today in the F1:0-
ERALREGISTER <42FR.44573). The amend
ments provide that all reports, requests, 
applications, submittals, and communi
cations previously required for the dele
gated reviews w1ll now be sent to the 
Montana Department of Health and En
vironmental Sciences instead of EPA's 
Regionvm. 

The Regional Administrator finds good 
cause for foregoing prior public notice 
and for making this rulemaking effective 
iinmediately in that it is an adminis
trative change and not one of subStan
tive content. No additional substantive 
burdens are imposed on the parties af
fected. The delegation which is reflected 
by this administrative amendment was 
effective on May 18, 1977, and it serves 
no purpose to delay the technical change 
of this addition of the State address to 
the Code of Federal Regulations. 

This rulemaking is effective immedi
ately, and is issued under the authority 
of sections 111 and 112 of the Clean Air 

IULES AND REGULATIONS 
Act, as a.mended, '2 U.S.C. 1857, 1857c-5, 
6, 7 and 185~g. 

Dated: August 17, 1977. 

JOHN A. GREEN, 
RegfonaZ Administrator. 

Part 60 of Chapter I, Title 4-0 of the 
Code of Federal Regulations is amended 
as follows: 

1:1n 160.4 paragraph Cb> is amended 
by revising subparagraph <BB> to read 
as follows: 

§ 60.4 Address. 
• • • • • 

Cb) • • • 
f'BB) State of Montana. Department of 

Health and Environmental Services, Cogswell 
Bulldlng, Helena, Mont. 59601. 

• • • • • 
Part 61 of Chapter I, Title 40 of the 

Code of Federal Regulations is amended 
a8 follows: 

2. In § 61.04 paraliraph <b> is amended 
by revising subparagraph <BB> to read 
as follows: 

§ 61.04 Addreu. 
• • • • • 

(b) ••• 

(BB) State of Montana, Department of 
Health and Envtronmental Sclences, Cogs
well BuUdlng, Helena, Mont. 69601. 

(:PR Doc.'1'1-25827 Plled 9-~'1'1;8:45 am] 
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Trtle 40 Piotectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION' AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Applicability Dates; Correction 

AGENCY: Environmental .Protection 
Agency. 

ACTION: Correction. 

B'OMMARY: This document correcui 
the ftnal rule that appeared at page 
!'7935 in the FEDERAL REGISTER of Mon
day, July 25, 1977 <FR Doc. 77-21230>. 

EFFECTIVE DA TE: September 7, 1977. 

POR PDRTHER INPORMATION OON
TACT: 

Don R. Goodwin, Emi!sion 8tandards 
and Engineerin&' Di'fi!ion, Environ
mental Protection Aa"e?lCY. Research 
Triangle Park, N.C. 27711, telephone 
No. 919-541-5271. 

Dated: Auglist 31, 1977. 

EDWARD F. Tu!:RK, 
Acting Assistant Administrator, 

for Air and Waste Management. 

In FR Doc. 77-21230 appearing at page 
37935 in the F'EDERAI, REGISTER of Mon
day, July 25, 1977, the following correc
tions are made to§§ 60.250<b> and 60.270 
<b> on page 37938: 

1. The applicability date in § 60.250<b> 
is corrected to October 24, 1974. 

2. The applicability date in § 60.270<b1 
la corrected to October 21, 1974. 
(Sec. 111, 301 (a) of the Clean AJr Act aa 
am.ended (42 U.S.C. 1857c-6, 1857g(a)) .) 

(PR Doc.77-26023 Flled 9-6-77;8:45 am) 
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72 
Title '° Pl otedlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

I PRL 'lSl()-.4 I 
PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of.Authority to State of 
Wyoming 

AGENCY: Environmental ProtectloD 
Asency. 
ACI'ION: Flnal rule. 
SUMMARY: This rule will change the 
address to which reports and applica
tions must be sent by owners and e>pera
tons of new and modified sources 1n the 
St&te of Wyoming. The address change 
la the resillt of delegation of authority 
to the state of Wyoming for New Source 
Performance Standards (40 CFR Part 
10). 
ADDRESS: Any questions ·or comments 
should be sent to Director, Enforcement 
Division, Environmental Protection 
Agency, 1860 Lincoln Street, Denver, 
Colo. 80295. 

P'OR FURTHER INFORMATION CON
TACT: 

Mr. Irwin L. Dickst.ein, 30a-:837-3868. 
SUPPLEMENTARY INFORMATION: 
The amendments below institute cer• 
1a1n address changes . for reports and 
applications required from operators of 
new and modified sources. EPA has del
eaated to the State of Wyoming au
thority to review new and modified 
sources. The· delegated authority in
dudes the review \Ulder 40 CFR Part 10 
for the standards of performance for 
new stationary sources. 

A notice announcing the delegation of 
authority ls published today 1n the F'ED
SRAL REGISTER <Notices Section) . The 
amendments now provide that all re.
ports, requests, applications. submittals, 
and communications previously required 
for the delegated reviews will now be sent 
to the Air Quality Division of. the Wyo
ming Department of Environmental 
Qua.lity instead of EPA's.Region vm. 

The Regional Administrator finds good 
·cause for foregoing prior public notice 
and for making this rulemaking effective 
Immediately in that it is a.n a.dministra.;. 
Uve change arid not one of substantive 
content. No additional substantive bur
dens are imposed on the parties affected. 
'lbe delegation which is reflected by this 
administrative amendment was effective 
on August 2, 1977, and it serves no pur
pose to delay the technical change of 
this addition of the State address to the 
Code of Federal Regulations. 
(Sec. 111; Clean Alr Act, as amended (U 
tJ.S.C. 1857, 1857c-6, 6, 7, 1857g). 

Dated: August 25, 1977. 
JOHN A. GREEN, 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: · 

1. In § 60.4 para.graph <b> is amended 
by revising subparagraph <ZZ> to read 

IULES AND REGULATIONS 

as follows: 

I 60.4 Adclrees. 
• • • • • 

(b) .... 
(ZZ) State of Wyofn!ng, Air Quality Dl· 

91aton of the Department of Environmental 
Quality, Hathaway Butlding, Cheyenne, Wyo. 
82002. .. • • • • 

IPR Doc.77-"269015 Piled 9-H-77;8:415 am) 
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Title 40--Protection of Environment 

[PRL 770-7) 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Emission Guideline for Sulfuric Acid Mist 

AGENCY: Environmental Protection 

RULES AND REGULATIONS 

BACKGROUND 

Section 111 Cd) of the Clean Air Act 
requires that "designated" Pollutants 
controlled under standards of perform
ance for new stationary sources by sec
tion lll<b> of the Act must also be con
trolled at exsiting sources in the same 
source category. New source standards of 
performance for sulfuric acid mist were 
promulgated December 23, 1971 <36 FR 
24876> . Sulfuric acid mist is considered 
a designated pollutant; therefore, it 
must be controlled under the provisions Agency <EPA). 

ACTION Fi al rul 
of section lll<d>. 

: n e. A1:. a step toward implementing the re-
SUMMARY: This action establishes quirements of section lll(d), Subpart B 
emission guidelines and times for com- of Pa.rt 60, entitled "State Plans for the 
pliance for control of sulfuric acid mist Control of Certain Pollutants From Ex
emissions from existing sulfuric acid isting Facilities," was published on No
plants. Standards of performance have vember 17, 1975 <40 FR 53340>. 
been issued for emissions of sulfuric acid Subpart B provides that once a stand
mist, a designated pollutant, from new, a.rd of performance for the control of a 
modified, and reconstructed sulfuric acid designated pollutant from a .new source 
plants. The Clean Air Act requires States category is promulgated, the Administra
to control emissions of designated pollut- tor wUl then publish a draft emission 
ants from existing sources, and th1s guideline and guideline . document ap
rulemaking initiates the States' action plicable to the control of the same pollut
and provides them guidelines for what ant from designated (existing> facilities. 
will be acceptable by EPA. For health-related pollutants, the emis
DATES: State plans providing for the sion guideline wW be proposed and sub
control of sulfuric acid mist from exist- sequently be promulgated while emission 
ing plants are due for submission to the guidelines for welfare-related pollutants 
Administrator on July 18, 1978. The Ad- will appear only in the applicable guide
mini.!ltrator has four months from the . line document. Sulfuric acid mist is con
date required for submission of the plans, sidered a.health-related pollutant; there
or until November 18, 1978, to take ac- fore, the proposed emission guideline and 
tion to approve or disapprove the plan the announcement that the draft guide
or portions of it. line document was available for public 

inspection and comment appeared in the 
ADDRESSES: Copies of the final guide- FEDERAL REGISTER November 4, 1976. 
line document are available by writing subpart B also provides nine months 
to the EPA Public Information Center 
<PM-215). 401 M street sw .. Washing- for the States to develop and submit 
ton, o.c. 20460. "Final Guidance Docu- Plans for control of the designated pol
ment: control of Sulfuric Acid Mist lutant from the date that the notice of 
Emissions From Existing Sulfuric Acid availabWty of a final guideline is pub-

lished; thus, the States will have nine 
Production Units," June 1977, should be months from this date to develop their 
specified when requesting the document. plans for the control of sulfuric acid 
A summary of the comments and EPA's 
responses may be obtained at the same mist at designated facilities within the 
address. Copies of the comment letters State. 
responding to the proposed rulemaking Another provision of Subpart B is that 
published in the FEDERAL REGISTER on which provides the Administrator the 
November 4, 1976 C41 FR 48706) are option of either approving or disapprov
available for public inspection and copy- ing the State submitted plan or portions 
ing at the U.S. Environmental Protection · of it within four months after the date 
Agency, Public Information Reference required for submission. U the plan or 
Unit <EPA Library), Room 2922, 401 M a portion of it is disapproved, the Ad
Street SW., Washington, D.C. 20460. ministratpr is required to promulgate a 
FOR FURTHER INFORMATION CON- new plan or a replacement of the inade
TACT: quate portions of the plan. These and re

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, N.C. 27711; telephone: 
919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On November 4, 1976 <41 FR 48706> EPA 
proposed an emission guideline for sul
furic acid mist emissions from existing 
sulfuric acid plants and announced the 
availabillty or a draft guideline docu
ment for public comment. A discUssion 
of the background and comments re
ceived follows: 

lated provisions of Subpart B are essen
tially patterned after section 110 of the 
Act and 40 CFR Part 51 which sets forth 
the requirements for adoption and sub
mit"•il of State implementatfon plans 
under section 110 of the Act. 

COMMENTS AND RESPONSES 

. During the 60-da.y comment period 
'following the publication of the propased 
emis.9ion guidelines on November 4, 1976, 
eleven comment letters were received; 
four from State pollution control agen
cies, five from industry and two from 
other government agencies. None of the 
comments warranted a change in the 
emission guideline nor did any com-

ments justify anv significant changes in 
the guideline document. 

One commenter believed that sulfuric: 
acid mist is included within the defini
tion of sulfur oxides as contained in the 
Air Quality Criteria for Sulfur Oxides: 
therefore, it is subject to control as a cri
teria pollutant under State implemen
tation plans, section 110 of the Clean 
Act, and not as a designated pollutant 
under section lll<d> of the Act. EPA 
does not agree with this comment. Sul
furic acid mist is only one of a number of 
related compounds noted in the criteria 
document defining sulfur oxides. Sulfuric 
acid mist is not listed and regulated ln 
and of itscl~. In addition, although some 
deslgnr.ted Pollutants controlled under 
section lll<d> may occur in particulate 
M well as gaseous form and thus may 
be controlled to some degree under State 
implementation plan regulations requir
ing control of particulate matter, specific 
rather than incidental control of such 
pollutants is required under section 
lll(d). 

Several commenters were concerned 
that the emission guideline was not based 
oil the health and welfare effects of sul
furic acid mist or on such other factors 
as plnnt site location and the hazard of 
cumulative impacts where emissions 
from other sources interacted. Another 
commenter noted that since the toxico
logical effects of exposure to sulfuric acid 
mist are a function of concentration and 
time, a daily maximum time-weighted 
average concentration limitation should 
be considered. 

These comments appear to be based on 
a misunderstanding of the intent and 
purpose of section 111 Cd) of the Act. In 
the preamble to the section lll(d) pro
cedural regulation <40 FR 53340>, it is 
stated that section lll<d> requires emis
sion controls based on the general prin
ciple of the application of the best ade
quately demonstrated control technology, 
considering costs. rather than controls 
based direcUy on health or welfare effects 
or on other factors such as those men
tioned in the comments. Section lll(b) 
<1> <A> of the Act requires the Admin
istrator to list categories of sources once 
it is determined that they may con
tribute to the endangerment of public 
health or welfare .. While this is a pre
requisite for the development of stand
ards under section lll<d>, the emission 
guideline is technology-based rather 
than tied specifically to protection of 
health or welfare. The States, in devel
oping regulations for the control of sul
furic acid mist, have the prerogative 
under 40 CFR 60.24 (f) and (g) to de· 
velop standards which may be based Oil 

· health or welfare considerations or oil 
any other relevant factors. 

Some of the comments addressed the 
stringency of the emission guideline. One 
commenter considered the emissioll 
guideline infiexible to the point where its 
application will be too stringent in some 
areas and inadequate in others. Another 
commenter thought the guideline docu
ment indicated that facillties using ele
mental sulfur as feedstock can meet more 
r1g1d emission standards and that the 
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emission guidelines should include more · 
stringent standards for these facilities. 

EPA has provided a great deal of 
1lex1bility in developing emission stand
ards for the control of designated pollut
ants under Subpart B of Part 60. Spec11l
cally, 40 CFR 60.24(b) provides that 
nothing under Subpart B precludes any 
State from· adopting or enforcing more 
stringent emission standards than those 
spec11led in the guideline document. On 
the other hand, 40 CFR Part 60.24<f> 
provides that States, "on a case-by-case 
basis for particular designated facilities, 
or classes of facilities • • • may provide 
for the application of less stringent emis
sion standards than those otherwise re
quired • • •" provided certain conditions 
are demorustrated by the State. The con
ditions include unreasonable cost of con
trol resulting. from plant age, location or 
basic process design, physical impossi
bility of installing neeessary control 
equipment, and other factors specific to 
the facility that make the application of 
a less stringent standard significantly 
more reasonable. To include more strin
gent standards for facilities using ele
mental sulfur as feedstock would ·cause 
an unacceptable economic burden . for 
those sources whicl). have already in
stalled efilcient emission control equip
ment to meet a State regulation. To re
quire these sources to retrofit additional 
emission control equipment to meet a 
more stringent standard would be in
equitable. 

MISCELLANEOUS 

Nara.-The Environmental Protection 
Agency has determined that this document 
does not contain a major ;>roposal requiring 
preparation of an Economic Impact Analysts 
under Executive Order 11821 and 11949 and 
OMB Circular A-107. 

Dated: September 22, 1977. 
DoUGLAS M. COSTL!:, 

Administrator. 

Part 60 of Chapter I of Title 40 of the 
Code of Federal Regulations is amended 
by adding Subpart c as follows: 

Sec. 

Subpart C-Emlnlon Guidelines end 
Compliance Times 

60.30 Scope. 
60.31 Definitions. 
60.32 Designated facilities. 
60.33 Emission guidelines. 
60.34 Compliance times. 

AUTHORITY: Sections 111 ( d) , 301 (a) of the 
Clean Air Act as amended (42 u.s.c. 1867c~ 
and 1857g(~)), and additional authority as 
noted below. 

Subpart C-Emisslon Guidelines arid 
Compliance Times 

§ 60.30 Scope. 
This subpart contains emission guide

lines and compliance times for the con
trol of certain designated pollutants from 
certain designated facilities in accord-

RULES AND REGULATIONS 

ance with section lll<d> of the Act and 
Subpart B. 
§ 60.31 Definitions. 

Terms used but not defined in thJs 
subpart have the meaning given them 
1n the Act and 1n Subparts A and B of 
this part. 
§ 60.32 De11ignated facilitiC6. 

<a> Sulfuric acid production units. 
The designated facility to which I§ 60.33 
<a> and 60.34<a> apply is each existing 
"sulfuric acid production unit" as de
ftned in § 60.81 <a> of Subpart H. 

§ 60.33 Emission guidelines. 

<a> Sulfuric acid production units. 
The emission guideline for designated 
facilities is 0.25 gram sulfuric acid mist 
<as measured by Reference Method 8, of 
Appendix A> per kilogram of sulfuric 
acid produced <0.5 lb/ton>, the produc
tion being expressed as 100 percent, 
H.SO .. 
§ 60.34 Compliance times. 

<a> Sulfuric acid production units. 
· Planning, awarding of contracts, and 
installation of equipment capable of 
attaining the level of t~e emission guide
line established under § 60.33<a> can be 
accomplished within 17 months after the 
e1fective date of a state emission stand
ard for sulfuric acid mist. 

[PR Doc.77-30456 Piled 10-17-'1'7;8:46 am) 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to General Provisions and 
Copper Smelter Standards 

AO ENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: This rule clarifies that ex
cess emissions during periods of. startup, 
shutdown, and malfunction are not con
sidered a violation of a standard. This 
rule also clarifies that excess emissions 
for no more than 1.5 percent of the time 
during a quarter will not be considered 
indicative of a potential violation of the 
new source performance standard for 
primary copper smelters provided the af
fected facility and the air pollution con
trol equipment are maintained and op
erated consistent with good air pollution 
control practice. · 
EFFECTIVE DATE: November l, 19'77. 
FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin, Emission Standard, 
and Engineering Division, Environ
mental Protection Agency. Research 
Triangle Park, North Carolina 27711. 

SUPPLEMENTARY INFORMATION: 

BACKGROUND 

EPA promulga~ed standards of per
formance for primary copper, zinc and 
lead smelters on January 15, 1976. On 
March 5, 1976, Kennecott Copper Cor
·poration filed a petition with the United 
States Court of Appeals for the District 
of Columbia Circuit requesting that EPA 
reconsider the standards for copper 
smelters. EPA proposed to make two 
clarifying amendments to the standards, 
and Kennecott agreed to withdraw its 
court challenge providing these amend·
men ts were made. The amendments 
being made are in response to the follow
ing two issues raised in the Kennecott 
court appeal: 

< 1 > The standards of performance fail 
to provide for excessive emissions during 
periods of startup, shutdown, and mal
function. -

<2> The standards of performance 
prescribe averaging times too short to ac
commodate the normal fluctuations in 
sulfur dioxide emissions inherent in 
smelting operations. -

ExCESS EMISSIONS DURING STARTUP, 
SHUTDOWN AND MALFUNCTION 

For all sources covered under 40 CFR 
.Part 60, compliance with numerical emis
sion limits must be determined through 

.· performance tests . .eo CFR 60.8<c> ex
. empts periods of startup, shutdown, and 

malfunction from performance tests. By 
· impllc!!-tlon this means compliance with 
numerical emission limits cannot be de
termined during periods of startup, shut
down, and malfunction. EPA and Kenne
cott have ~e0d t.het for cle.rlflcatlon 



purposes this should be specl.flcally stated 
ln the regulation. Therefore, an amend
ment' to this effect ls being ma.de ln 40 
CF'R 60.8Cc>. 

Thls exemption from compliance with 
numerical emission limits durlng startup, 
shutdown : and malfunction, however, 
does not exempt the owner or opera tor 
from compliance with the requirements 
of 40 CF'R 60.llCd) which says: "At all 
times, lncluding periods of startup, shut
down, and malfunction, owners and op
era.tors shalt to the extent practicable, 
ma.lntaln and operate any affected fa
cility lncludlng associated air pollution 
control equipment ln a manner con
sistent with good air pollution control 
practice for mlnimtzlng emissions." 

AVERAGING TIMES 

Kennecott alleged that a six-hour 
averaging time ls not long enough to 
average out periods of excessive emis
sions of sulfur dioxide which normally 
occur at smelters equipped with best con
trol technology. According to Kennecott, 
the· six-hour averaging period simply 
does not mask emission variations caused 
by normal fluctuations in gas strengths 
and volumes. 

A performance test to determine com~ 
pUance with· the numerical emission 
limit lncluded ln the standard of per
formance consists of the arithmetic 
average of tnree consecutive six-hour 

. emission tests. EPA's ·analysis of the 
emission data presented ln the back
ground document <"Background Infor
mation for New Source Performance 
Standards: Primary Copper, Zinc, and 
Lead Smelters," October 1974> support
ing the standards of performance for 
copper smelters indicates that the poo
sibllity of a performance test exceeding 
the standard of performance under nor
mal conditions is extremely low, less than 
0.15 percent. This same analysiS, how
ever, indicates that the possibility of 
emissions averaged over a single six
hour period exceeding the numerical 
emission limit Included in the standard 
of performance durjng normal operation 
is a.bout 1.5 percent. To reconcile this 
situation with the excess. emission re
porting requirements, which currently 
require all six-hour periods in excess of 
the level of the sulfur dioxide standard 
to be reported as excess emissions, 40 
CF'R 60.165 ls being amended to provide 
that lf emissions exceed the level of the 
standard for no more than 1.5 percent 
of the six-hour averaging periods during 
a quarter, they wm not be considered 
indicative of potential violation of 40 
CF'R 60.1 Ud> ; i.e., indicative of improper 
maintenance or operation. This exemp
tion applies, however, only If the owner 
or operator maintains and operates the 
affected facility and air pollution con
trol equipment in a manner consistent 
with good air pollution control practice 
for minimizing emissions during these 
periods. This ensures that the control 

· equipment w111 be operated and emls
stons will be minimized during this time. 
Excess emlsi;lons during periods of start
up, shutdown, and malfunction are not 
considered part of the 1.5 percent. 
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MISCELLANEOUS 

The Administrator finds that. good 
cause exists for omitting prior notice and 
pUblic comment on these amendments 
and for making them immediately effec
tive because they simply clari!y the exist
ing regUlations and impose no additional 
substantive requirements. 

Ncmr.-The EPA has determined that thla 
document does not contain a major proposal 
requiring preparation of an EC<>nomlc Impact 
Statement under Executive Orders ua:u and 
11949, and OMB Circular &-107. 

Dated: October 25, 1977. 

DoUGLAS M. COSTLE, 
Administrator. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as tollows: 

1. In § 60.8, paragraph Cc> Is amended 
to read as follows: 

§ 60.8 Performance tests. 

• • • • • 
·Cc> Performance tests shall be con

ducted under such conditions as the Ad
ministrator shall specify to the plant. 
operator based on representative per
formance of the affected facllity. The 
owner or operator 11hall make aYailable 
to the Administrator such record!! M may 
be necessary to determlne the conditions 
of the performance tests. Operations 
during periods of startup, shutdown, and 
malfunction shall not constitute repre
sentativ.e conditions for the purpose of a 
performance test nor shall emlssions in 
excess of the level of the applicable emis
sion limit during periods of 'startup, 
shutdown, and malfunction be con
sidered a violation of the applicable 
emission limit unless otherwls~ specified 
in the applicable standard. 

• • • • • 
2. In § 60.165, paragraph <d> <2> ls 

amended to read as to!lows: 
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§ 60.165 Moni1oring of opera1ion8. .. • • • 
Cd> • • • 
<2> Sulfur dioxide. All six-hour periods 

during which the average emissions of 
sulfur dioxide, as measured by the con
tinuous monitoring system Installed 
under § 60.163, exceed the level of the 

·standard. The Administrator. will not 
consider emissions in excess of the level 
of the standard for less than or equal to 
1.5 percent of the six-hour periods dur
ing the quarter as indicative of a poten-:
tial violation of § 60.lHd> provided the 
alfected facility, including air pollution 
control equipment, is maintained and 
operated in a manner consistent with 
good air pollution control practice for 
minimizing emissions during these pe
riods. Emissions in excess of the level of 
the standard during periods of startup, 
shutdown, and malfunctfon are not to be 
included within the 1.5 percent.. 
(Secs. 111, 114, and 30I(a) of the Clean Air 
Act as amended (42 U.S.C. 1857c-6, 1857c-9, 
1857g(a)) .) 

(FR Doc.77-31506 Filed 10-31-77;8:45 am] 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendment to Subpart O: Sewage Sludge 
· Incinerators 

AGENCY: Environmental Prot.ection 
Agency. 

ACTION: Final rule. 
SUMMARY: This rule revises the ap
plicability ot ·the standard of perform
ance for sewage sludge incinerators to 
cover any incinerator that burns wastes 
containing more than 10 percent sewage 
sludge <dry be.sis> produced by mu!'J~!
pal sewage treatment plants, or charges 
more than 1000 kg C2205 lb> per day 
municipal sewage sludge Cdry basis>. The 
State of Alaska requested that EPA re
vtse the standard because incinerators 
small enough to meet the needs of small 
communities in Alaska and comply with 
the particulate matter standard are too 
costly, and land disposal is not feasible 
in areas with permafrost and high water 
tables. The intended effect of the revi
sion is to exempt from the standard 
small incinerators for the combined dis
posal of mUnicipal wastes and sewage 
sludge when land disposal, which is 
normally a cheaper and preferable alter
native. is infeasible due to permafrost, 
high water tables, or other conditions. 
DATES: This amendment is effective 
November JO, 1977, as required by 
§ lllCb> Cl> CB> of the Clean Air~ Act as 
amended. 
FOR FURTHER INFORMATION CON-
TACT: . 

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On January 26, 1977 C42 FR 4863>, EPA 
published a proposed amendment to 
Subpart O of 40 CFR Part 60. An error 
in that proposal necessitated a correc
tion notice that was published on Feb
ruary 18, 1977 C42 FR 10019>. The pro
posed amendment exempted any sewage 

. sludge incinerator located at a municipal 
waste treatment plant having a dry 
sludge capacity below 140 kg/hr <300 
lb/hr>, and where it would not be 
feasible to dispose of the sludge by land 
application or in a sanitary landfill be
cause of freezing conditions. Prompting 
this amendment was a request by the 
State of Alaska which noted CU the 
limited availability of small sludge in
cinerators which can meet the particu
late matter standard, and <2> the dif
ficulty of using landfills as an alternative 
means o~ sewage sludge disposal in some 
Alaskan communities because of perma-
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frost conditions. 
During the comment period on that 

proposal, four comment letters were re
ceived. Copies of these letters a.nd a sum
mary of the comments with EPA's 
responses are avaifable for public in
spection and copying at the EPA Public 
Information Reference Unit, Room 2922 
<EPA Library>, 401 M Street SW., Wash
ington, D.C. In addition, copies of the 
comment summary and Agency re
sponses may be obtained upon written 
request from the Public Information 
Center <PM-215>, Environmental Pro
tection Agency, 401 M Street SW., 
Washington. D.C. 20460 <specify Public 
Comment Summary: Amendment to 
Standards of performance for Sewage 
Treatment Plants>. 

One commenter requested that indus
trial sludge incineration also be ex-

. empted by this revision. Only incinera
tors which burn sludge produced by mu
nicipal sewage treatment plants are cov
ered by Subpart O. Incineration of in
dustrial sludges are not covered because 
they may involve special metal, toxic and 
radioactive waste problems which were 
not addressed by the original study for 
developing the standard. 

Three other commenters questioned 
the applicability of the proposed amend
ment. One questioned the need for the 
proposed exemption, arguing that small 
incinerators with control devices suffi
cient to meet the existing particulate 
emission standard of 0.65 g/kg dry sludge 
input are commercially available and 
should be used. Two others recommended 

. wording to broaden the proposed exemp
tion. They suggested that the amend
ment as propo.sed is too ·restrictive, con
sidering the cr·1·ditio1·.~ faced· by small 
communities in Alask'1 .. One noted that 
high water-talJle level:.-; severely limit 
land disposal of sludge .in many areas. 
The other macle a simi ·ar comment but 
attributed the problem to high rainfall 
as well. 

Based upon these comments, EPA re
.evaluated the need for the proposed ex
emption. EPA recognizes that at least 
one type of incinerator Cthe fluidized
bed type> can be constructed in size cat
egories of less than UO kg/hr <300 lb/hr> 
and with emission control equipment ca
pable of achieving the existing standard. 
However, separate sludge disposal by an 
incinerator dedicated exclusively to sew
age sludge ls unduly. costly for a small 
community. This conclusion Is based on 
data contained in two EPA publications: 
A Guide to the Selection of Cost-Effec
tive Wastewater Treatment Systems 
<EPA-430/9-75--002>, and -Municipal 
Sludge Management: EPA Construction 
Grants Program-An Overview of the 
Sludge Management Situation CEPA-
430/9-76--009>. Sludge incineration cost.a, 
especially those for operation and main
tenance, were compared for sewage 
treatment plants of 1 and 10 mllllon gal
lons per day Cmgd> capacity. Costs for a 
1 mgd plant <about 1000 kg of dry sludge 
per day> were 100 to 300 percent higher 
than those for a 10 mgd facility. A small, 
remote community which already incin
erates its other municipal wastes would 
bear the heaviest burden if forced to in
cinerate its sewage sludge separately. 
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In most instances, neither municipal 
waste nor sewage sludge incinerators are 
constructed because land disposal Is ·a 
more cost-effective alternative. The co
incineration of sewage sludge with solid 
waste should be a cost-effective and 
energy-ef!lclent dlsposal alternative 
whenever land disposal options are not 
reasonably available. Since high water 
table levels, high annual precipitation, 
freezing conditions, and other factors 
limit or preclude the land application or 
sanitary landfilling of sludge, EPA has 
decided to broaden the exemption. Only 
freezing conditions were considered in 
the proposed exemption. However. an ex
emption based on these additional fac
tors would be dlf!lcult to enforce due to 
climatic varlab111ty. 

In order to make the exemption sum
clently broad and readily enforceable, 
EPA has decided to exemot incinerators 
that burn not more than 1000 kg per day 
of sewage sludge from municipal sewage · 
treatment plants provided that the sew- ·. 
age sludge Cdry basis> does not comprise, 
by weight, more than 10 percent of the 
total waste burned. The exemption pro
vides relief only when sewage sludge Is 
co-incinerated with municipal wastes, 
since any Incinerator combustlng more 
than 10 percent sewage sludge is affected 
by the emission standard regardless of 
the amount of sludge combusted. This 
approach, is based principally on the eco
nomics of sewage waste disposal and ap
plies to any small community faced with 
very dif!lcult land disposal conditions. It 
allows disposal of small quantitieS of 
sewage sludge in incinerators primarily 
combustlng municipal refuse. 

Currently, sludge incineration for 
small communities ls 50 to 100 percent 
more costly per ton of dry sludge than 
land application or sanitary landfilling. 
Even though EPA is proposing criteria 
for landfill design and operation, the 
costs of incineration are expected to re
main significantly higher. Thus, it ls ex
pected that this exemption will not cause· 
a shift to incineration, but wlll only pro-



vide relief in areas where land diaPQS&l 
Is either infeasible or very costly. 

The purp·ose of the amendment ls to 
:relieve small communities <<9,000 pop-· 
ulation> of the burden of constructing 
separate incinerators for municipal 
wastes and sewage sludge in areas where 
land d!sp0sal is not feasible. Co-incinera
tion of sewage sludge with solid wastes 
Is less costly than separate sludge in
cineration and provides an energy bene
fit in lower auxiliary fuel consumption. 
Without this amendment, any c.o-lncin
eration facll1ty would have been consid
ered a sludge incinerator under Subpart 
o. 

Since sludge incineration costs decline 
·as the quantities disposed of· increase, 
this amendment limits the exemption to 
co-incineration units burning not more 
than 1000 kg <2205 lb> dry sludge per 
day. At an average generation rate of 
0.11 kg <0.2.5 lb> dry sludge per person 
per day, the 1000 kg limit represents a 
population of approximately 9,000 per
sons. The 10 percent sludge allowance in 
such co-incineration Is based on the fact 
that an average community generates 
pbout 14 times as much solid waste per 
person as dry sludg~. Thus the 10 percent 
allowance should easily permit a small 
community to co-incinerate all its sludge 
and solid waste in one faclllty. 

This amendment does not affect the 
applicability of the National Emission 
Standard for Mercury under 40 CFR Part 
61. However, significant mercury wastes 
are usu3Jly not found in sewage sludge 
from small communities, but are more 
commonly found in metropolitan wastes 
from industrial activity. 

It should be noted that standards of 
performance for new sources established 
under section 111 of the Clean Air Act 
reflect em!c;~ion limit'< aohievable with 
the best adequately demonstrated sys
tems of emission -Teductlon considering 
the cost of such systems. State imple
mentation plans <SIPsl approved or pro
mulgated under section 110 of the Act, 

·on the other hand, must provide for 
the attainment and maintenance of na-
tional ambient air ·quality standards 
<NAAQS> designed to protect public 
health and welfare. For that purpose 
SIPs must in some cases require greater 
emission reductions than those required 
by standards of performance for new 
sources. 

States are free under section 116 of 
the Act to establish even more stringent 
emission limits than those necessary to 
attain or maintain the NAAQS under 
section llO or those for new sources es
tablished under section 111. Thus, new 
sources . may in some r.s.~es be subJPct 
to limitations more strL,:,<,nt tha.n EPA's 
stanoards of performa .. :e under sert~on 
111, and prospective owners and opera
tors of new source:s sht/:'id be o.warP. or 
this posslbll1ty in plaru·.ing tor such 
facilities. 

NOTE.-The "l!:nvlronmental Protection 
Agency has determined that this document 
does not contain a ma1or prooosal requiring 
preparation of an Economic Impact Analysis 
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under Executive Orders 11821 and 11949 and 
OMB Circular A-10'7. 

Dated: November 3, 1977. 
DoUGLAS M. COSTLI:, 

Administrator. 

In 40 CFR Part 80, Subpart 0 Is 
amended by revtsing I 60.150 and I 60.-
153 as follows: 
fl 60.150 Applicabilit:r and designation 

of affttted facility. 

·(a) The affected facUlty is ·each in
.clnerator that combusts wastes contain
ing more than 10 percent sewage sludge 
<drY basis> produced by municipal -sew
age treatment plants, or each incinerator 
that charges more than 1000 kg <2205 
lb> per day municipal sewage sludge <drY 
basis>. · 

.<b> Any facillty under paragraph <a> 
of this section that commences construc
tion or modification after June 11, 1973, 
Is subJ~t to the requirements of this 
subpart. 
fl 60. I 53 Monitoring of operations. 

<a> The owner or operator of any 
sludge incinerator subject to the provi
sions of this subpart shall : 

( 1 > Install, calibrate, maintain, and 
operate a flow measuring aevtce which 
can be used to determine either the mass 
or volume of sludge charged to the in
cinerator .. The flow measuring device 
shall have 'an accuracy o! ±5 percent 
over its operating range. 

<2> Provide access to the sludge 
charged so that a well mixed representa
tive grab sample of the sludge can be ob
tained. 

<3> Install, calibrate, maintain, and 
operate a weighing device for determin
ing the mass of any municipal solid 
waste charged to the incinerator when 
sewage sludge and municipal solid waste 
are incinerated together. The weighing 
device shall have an accuracy of ±5 per
cen.t over its operating range. 
(Sections 111, 114, 301 (a) of the Clean Air 
Act as amended [42 0.8.C. 1857c-6, 1857c-9, 
1867g(a) I.) 

[FR Doc.7'7-32667 Flied 11~-77;8:45 amf 
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Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
. PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

[FRL 803-81 

PA-RT 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Opacity Provisions for Fossil-Fuel-Fired 
Steam Generators · 

AGENCY: Environmental Protection 
Agency (EPA> .' 
ACTION: .Final rule. 
SUMMARY: This rule revises the format 
of the opacity standard and establishes 
reporting requirements for excess emis
sions of opacity for fossil-fuel-fired 
steam generators. This action is needed 
to make the standard and reporting re
quirements conform to changes in the 
Reference Method for determining opac
ity which were promulgated on Novem
ber 12, 1974, t39 FR 39872). The in
tended effect is to limit opacity of emis
sions In order to Insure proper operation 
and maintenance of facilities subject to 
standards of performance. 
EFFECTIVE DA TE: This rule is effective 
on December 5, 1977. 
ADDRESSES: A summary of the public 
comments received on the September 10, 
1975 <40 FR 42028>, pro::>osed rule with 
EPA's responses Is available for public 
inspection and copying at the EPA Pub
lic Information Reference Unit <EPA 
Library), room 2922, 401 M Street SW., 
Washington, D.C .. 20460. In addition, 
copies of the comment summary may be 
obtained by writing to the EPA Public 
Information Center <PM-215 \.Washing
ton, D.C. 20460 <specify: "Public Com
ment summary: Steam Generator Opac
ity Exception <40 FR 42028> "). 
FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin; Director, Emission 
Standards and Engineering Division 
<MD-13 >, Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711, telephone: 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
The standards of performance for fossil
fuel-fired steam generators as promul
gated under Subpart D of Part 60 in De
cember 23, 1971, <36 FR 24876> allow 
emissions up to 20 percent opacity, ex
cept 40 percent is allowed for two minutes 
In any hour. On October 15, 1973, <38 
FR 28564> a provision was added to Sub
part D which required reporting as' excess 
emissions all hourly periods during 
which there were three or more one
minute periods when average opacity 
exceeds· 20 percent. Changes to the opa
city provisions o! Subpart A, General 
Provisions, and to Reference Method 9, 
Visual Determination of the Opacity of 
Emissions from Stationary Sources, were 
promulgated on November 12, 1974 <39 
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FR 39872>. Among these changes is a 
requirement that opacity be determined 
by averaging 24 readings taken at 15-
second intervals. Because of this change, 
the Agency reassessed the opacity stand
ard originally promulgated under Sub
part D, and on September 10, 1975, pro
posed amendments to the opacity stand
ard and reporting requirements. Specifi
cally, these amendments would have de
leted the permissible exemption <two, 
minutes per hour of emissions of 40 per
cent opacity) for gaseous and solid fossil 
fuels. 

The proposed amendment to the opac
ity provisions ~'az based on a review of 
available data particularly with respect 
to the challenge.to the opacity standards 
for coal-fired steam generators <Essex 
Chemical Corp. et al. v. Ruckelshaus, Ap
palachian Power Co., et al. vs. EPA, 486 
F.2d 427, September 10, 1973>. Informa
tion available at that time indicated that 
the two-minute exception allowed under 
§ 60.42 ca> C2) was unnecessary for large 
steam generators fired with solid and 
gaseous fossil fuels. 

Interested parties were invited to sub
mit comments. A total of 10 interested 
parties, including State agencies, electric 
utility firms, and industrial firms sub
mitted comments. Following a review of 
the proposed amendments and consid
eration of the comments, the amend
ments have been revised and are being 
promulgated today. 

While no information was submitted · 
to show that the exception ls needed for 
large utillty steam generator;; equipped 
with conventional "cold side" electro
static precipitators or with scrubbers or 
fabric filters, commenters contended · 
that the two-minute exception Is needed 
for industrial boilers and for all units 
equipped with so-called "hot side" elec
trostatic preclpltators, <I.e., preclpltators 
instalJed upstream of the air heater 
where temperatures are 590K to 700K>. 
For industrial boilers in the size range of 
73 to 220 MW <250 x io• to 750 x 10° BTU 
per hour> heat input, commenters stated 
that the frequency of soot blowing would 
have to be increased significantly over 
present pracikes lf the exception were 
deleted. More frequent soot blowing 
would increase costs and energy require
ments considerably without any decrease 
In particulate emi~slons. Operators of 
"hot side" preclpitators pointed out that 
where hot side preclpltators are used, 
soot-blowing opacity exceptions are nec
essary to allow cleaning of the air heater. 
They noted that since the air heaters are· 
downstream of "hot side" preclpltators, 
any particulate which is removed by 
soot-blowing will be released with ex
haust gases and will contribute to opac
ity. 

EPA has concluded that for steam gen
. era tors designed for compliance with the 
particulate matter standard of perform
ance, there are legitimate reasons for 
providing a limited exception to the 
opacity standard, and thus, while the 
format of the opacity standard 1s revised, 

.. 

RULES AND REGULATIONS 

the opacity exemption for coal-fired 
units Is retained. The exception could- be 
deleted for gaseous fossil fuel, but since 
opacity Is not a problem from gas-fired 
units, there Is no need to further compli
cate the regulation by deleting the ex
ception for gas. The two-minute excep
tion could be deleted for very large coal
ftred units <>220 MW heat inputl that 
are not equipped with hot side preclplta
tors, but again the deletion would have 
little effect and would needlessly compli
cate the regulation. 

Section 60.42<a> <2) is amended by ex
pressing the two-minute ·40 percent 
opacity exception in terms of a six-min-

. ute 27 percent average opacity 1a 
weighted average of two minutes at 40 
percent opacity and four minutes at 20 
percent opacity> for consistency with 
Reference Method 9. This change does 
not alter the stringency of the standard. 
In addition, § 60.45Cg) 11) which Was re
served on October 6, 1975, <40 FR 46250> 
pending resolution of the opacity ex
ception, ls added to require reporting as 
excess emissions any six-minute period 
during which the average opacity of 
emissions exceeds 20 percent opacity, ex
cept for the one permissible six-minute 
period per hour of up to 27 percent 
opacity. 

NOTE.-The Environmental Protection 
Agency has determined that this document 
does not contain a major proposal requiring 
preparation of an Economic Impact Analysis 
under Executive Orders 11821 and 11949 and 
OMB Circular A-107. · 

Dated: November 23, 1977. 
DoUGLAS M. COSTLE, 

Administrator. 
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Part 60 of Chapter I, T1tle 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. Section 60.421a> 12> ls revised as 
(ollows: 
§ 60.42 Standard for partieulate mallt'r. 

<a> • • • 
12> Exhibit greater than 20 percent 

opacity except for one six-minute pe
riod per hour of not more than 27 per
cent opacity. 
(Sec. 111, 301(8), Clean Air Act as am'ended 
t42 u.s.c. 7411, 76!)1).) 

2. s~ction e0.45<g) (1} is added as fol
lows: 
§ 60.45 Emission ond ru .. 1 monitorinp:. 

0 • • 
(g) ••• 

< 1 > Opacit11. Excess emissions are de
fined as any six-minute period during 
which the average opacity of emissions 
exceeds 20 percent opacity, except that 
one six-minute average per hour· of up 
to 2.7 percent opacity need not be re
ported. 
(Sec. 111, 114, 301 (8), Clean A!r Act 1111 
amended t42 u.s.c:7411, 7414, 7601) .) 

fl"R DOc.77-34641 Flied 12-2-77;8:45 amJ 
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PART 60-STANOARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the 
Commonwealth of Puerto Rico 

AGENCY: Environmental Protection 
Agenc7. 

ACTION: Final rule. 

SUMMARY: A notice announcing EfA's 
delegation of authority for the New 
Source Performance Standards to the 
Commonwealth of Puerto Rico is pub~ 
ltshed at page 62196 of today's FEDERAL 
REGISTER. In order to reflect this delega
tion, this aocument amends EPA regula
tions to require the submission of all no
tices, reports, and other communications 
called for by the delegated regulations 
to the Commonwealth of Puerto Rico 
as well as to EPA. 
EFFECTIVE DA TE: December 9, 1977. 

FOR FuRTHER INFORMATION CON
TACT: 

J. Kevin Healy, Attorney, U.S. Envi
ronmental Protection Agency, Region 
II, Ge"neral Enforcement Branch, En
forcement Division, 26 Federal Plaza. 
New York, N.Y. 10007, 212-264-1196. 

SUPPLEMENTARY INFORMATION: 
By letter dated ·January 13, 1977 EPA 
delegated authority to the Common
wealth of Puerto Rico to implement and 
enforce the New Source Performance 
standards. The Commonwealth accepted 
this delegation by letter dated October 
17, 1977. A fqJl account of the background 
to this action and of the exact terms 

· of the delegation appears in the Notice 
of Delegation which is also published 
In today's FEDERAL REGISTER. 

This rulemaking is effective immedi
ately, since the Administrator has found 
good cause to forgo prior public notice. 
This addition of the Commonwealth 
of Puerto Rtto address to the Code of 
Federal Reguiations ts a technical change 
and Imposes no additional ~ubstantive 
burden on the parties affected. 

Dated: November 22, 1977. 
ECKARDT C. BECK, 

Regional Administrator. 

Part 60 of Chapter I. TIUe 40 of the 
Code of Federal Regulations is amended 
as follows: · 

<1> :in§ 60.4 paragraph <b> Is amended 
by revising subparagraph CBBB) to read 
as follows: 
§ 60.4 Addtt.86. 

. (b) ••• 

(AAA) • • •. 
(BBB)-Commonwealth of Puerto Rico: 

.commonwealth of Puerto R.lco Environmen
tal Quality Board. P.O. Box 11785, Santurce, 
P.B.00910. 

(FR Doc.71-35182 Piled 12-3-77;8:411 am! 
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Title ~tectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
. PROTECTION AGENCY 

(PRL 838-31 

AIR POLLUTION 
Delegation of Authority to the State of 

Minnesota for Prevention of Significant 
Deterioration; Inspections, Monitoring 
and Entry; Standards of Performance for 
New Stationary Sources; and National 
Emission Standards for Hazardous Air 
Pollutants 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 

SUMMARY: The amendment below in
stitutes an address change for the imple
mentation of technical and administra
tive review and enforcement of Preven
tion of Significant Deterioration provi
sions; Inspections, Monitoring and Entry 
provisions; Standards of Performance 
for New Stationary Sources; and Nation
al Emission Standards ·for Hazardous 
Air Pollutants. The notice announcing 
the delegation of authority Is published 
elsewhere in this Issue of the FEDERAL 
RsGrsna. 
EFFECTIVE DATE: October 8, 1977. 

ADDRF.SSES: This amendment provtdes 
that all reports, requests, appllcations, 
and communications required for the 
delegated authority will no longer be 
sent to the U.S. Environmental Protec
tion .Agency, Region v omce, but will be 
sent Instead to:· Minnesota Pollution 
control .Agency, Division of Air Quallty, 
1935 West County Road B-2, Roaevllle, 
Minn. 65113. 

POR PORTBER mFoRMATION, CON· 
TACT: . 

Joel Morbito, Air Programs Branch, 
U .s. Environmental Protection .Agency, 
Region V, 230 South Dearborn St., 
Chicago, m. 60604, 312-353-2205. 

SUPPLEMENTARY INPORMATION: 
The Regional Adm1nistrator ftnds loocl 
cause for forgoing prior public noUce 
and for making this rulemaktng effective 
immediately 1n that it 1s an adm1n1s· 
trative change and not one of substantive 
content. No additional substantive bur· 
dens are imposed on the parties affected. 
The delegations which are granted b:v 
this administrative amendment were 
effective October 8, 1977, and lt servea 
no pUl'J)OSe to delay the technical 
change of this addition of the State ad· 
dress to the Code of Federal Regulations. 
This rulemaktng 1s el!ective immediately 
and 1s issued under authority of sections 
101, 110, 111, 112, lH, 160-189 of the 
Clean Air Act, as amended <'2 U.S.C. 
7401, 7410, 7411, 7412, 7414,~7470-79, 
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7491>. Accord1nl'ly, 40 CFR Parts 52, 80 
and 81 are amended u follows: 

PART !52--APPROVAL AND PROMUUIA· 
TION OF IMPLEMENTATION PLANS 

Subpart Y-Minnesota 
t. Section 52.1224 1s amended by add· m. a new paragraph <b> <5> as follows: 

I 52.1224 General requirements. 
• • • • 

• (b) ••• 

<5> Authority of the Regional Admln· 
lstrator to make avallabl~ information 
and data was delegated to the Minnesota 
Pollution Control .Agency eirective Octo· 
ber 6, 1977. 

2. Section 52.1234 Is amended by add
ing a new paragraph <c> as follows: 

I 52.1234 Significant deterioration of 
air quality. 

• • • • • 
<cl All appllcattons and other infor

mation required pursuant to I 62.21 from 
sources located in the State. of Minnesota 
lhall be submitted to the Minnesota Pol
lution· Control .Agency, Division of Air 
Quality, 1935 West county Road B-2, 
Roseville, Minn. 65113. 

PART &0-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Subpart ~neral Provisions 
1. Section 60.4 1s amended by addtns 

a new paragraph <bl <Y> as follows: 
I 60.4 Addreu. 

• • • • • 
<b> ••• 

(T) Mtnneeota Pollutloh Oohtrol Agency, 
DlVialon of Air Quality, 1934 Weat county 
Road B-2, RosevUle, Minn. 1111113. 

ADllAL llOllTll, "°"- 41, NO. 1 

TUUDAY, ·.iANUAIY a, 1w1 
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PAIT 60-STANDAIDS Of PIRFORMANCI 

FOR NEW STATIONARY souaas: .. 
levl1lon of Reference Method 11 · 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: This action revises refer
ence method 11, the method for deter
mining the hydrogen sulfide content 
of fuel gas streams. The revision ls 

:made because EPA found that Inter-
. ferences resulting from the presence 
of mercaptans In some refinery fuel 
gases can lead to erroneous test data 
when the current method is used. This 
revision eliminates the problem of 
mercaptan interference and Insures 
the accuracy of the test data. 

EFFECTIVE DATE: January 10, 1978. 
ADDRESSES: Copies of the comment 
letters responding to the proposed re
vision published In the FEDERAL REGIS
ri:a on May 23, 1977 <42 FR 26222), · 
and a summary of the comments with 
EPA's responses are avallable for 
public Inspection and copying at the 
U.S. Environmental Protection 
Agency, Public Information Reference 
Unit <EPA Library>, Room 2922, 401 M 
Street SW., Washington, O.C. 20460. A 
copy of the summary of comments and 
EPA's responses may be obtained by 
writing the Emission Standards and 
Engineering Division <MD-13>. Envi
ronmental Protection Agency. Re
aearch Triangle Park, N.C. 27711. 
When requesting this document, 
"Comments and Responses Summary: 
Revision of Reference Method 11," 
should be specified. 

FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division, 
Environmental Protection Agency, 
Research Triangle Park, N.C. 27711, 
telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On March 8, 1974, the Environmental 
Protection Agency promulgated stan
.dards of performance limiting emis
sions of sulfur dioxide from new, modi
fied, and reconstructed fuel gas com
bustion devices at petroleum refiner
ies. At the same time, reference 
method 11 was promulgated as the 
performance test method for measur
lnl H.s In the fuel gases. It was found 
after the promulgation of method 11 
that Interference resulting from the 
presence of mercaptans in some refin· 
ery fuel gases can lead to eiToneous 
test results In those cases where mer
captans were present In significant 
concentrations. 

RULES AND REGUl:ATIONS 

Following studies of the problems 
related to reference method 11, it was 
decided to revise the method and the 
revision was proposed in the FEDERAL 
REGISTER on May 23, 1977. The major 
change In the proposed revision from 
the-original promulgation was a sub
stitution of a new absorbing solution 
that is essentially free from mercap
tan Interference. New sections were 
also added which described the range 
and sensitivity, Interferences, and pre
cision and accuracy of the revision. 

.There were seven comments received 
concerning the proposed revision. Five 
were received from industry, one from 
a local environmental control agency 
and one from a research 'laboratory. 
None of the comments warranted any 
significant changes of the proposed re
vision. The final revision differs from 
the revision proposed on May 23, 1977, 
In only one respect: Phenylarsine 
oxide standard solution has been in
cluded as an acceptable titrant In lieu 
of sodium thlosulfate. 

The effective date of this regulation 
· Is January 10, 1978, because section 
lll<b><l><B> of the Clean Air Act pro
vides that standards of performance or 
revisions of them become effective 
upon promulgation. · 

NOTE.-The Environmental Protection 
Agency has determined that this document 
does not contain a major proposal requiring 
preparation of an economic Impact analysis 
under Executive .Orders 11821 and 11949 
and OMB Circular A-10'1. 

Dated: December 29, 1977. 
DOUGLAS M. COSTLE, 

.Administrator. · 
Part 60 of Chapter I of Title 40 of 

the Code of Federal Regulations is 
amended by revising Method 11 of Ap
pendix A-Reference Methods as fol
lows: 

APPENDIX A.-REFERENCE METHODS 

• • • • • 
METHOD 11-DETERMINATION OF HYI>ROGIDI 

SULFIDE CONTENT OF FUEL GAS STREAMS DI 
PETROLEUM REFINERIES 

1. Principle and applicabilit11. 1.1 J>nncl· 
ple. Hydrogen sulfide <H.S> Is collected from 
a source In a series of midget lmplngers and 
absorbed in pH 3.0 cadmium sulfate <CdSO,l 
solution to form cadmium sulfide <CdS>. 
-The latter compound Is then measured iodo
metrically. An lmpinger containing hydro
gen pe·roxide Is Included to remove SO, as 
an Interfering species. This method Is a revi
sion of the H.S method originally published 
In the FEDERAL REG1sn:a. Volume 39, No. t'J, 
dated Friday, March 8, 19'1t. · 

1.2 Applicabilit11. This method Is applica· 
. ble for the determination of the hydrogen 

sulfide content of fuel gas streams at petro
leum refineries. 

2. Range and sensitivit11. The lower Jlmlt 
of detection Is approximately 8 mg/m• <8 
ppm>. The maximum of the range is 740 
mg/m• <520 ppm>. 
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3. Interferences. Any compound that re
duces Iodine or oxidizes Iodide Ion will inter
fere In this procedure, provide It Is collected 
In the cadmium sulfate lmpingers. Sulfur 
dioxide In concentrations of up to 2,800 mg/ 
m • Is eliminated by the hydrogen peroxide 
solution. Thiols precipitate with hydrogen 
sulfide. In the absence of H.S, only co:traces 
of thiols are collected. When methane· and 
ethane·thiols at a total level of 300 mg/m• 
are present In addition to H.S, the results 
vary from 2 percent low at an H.S concen
tration of 400 mg/m• to 14 percent high at 
an H.S concentration of 100 mg/m•. Carbon 
oxysulfide at a concentration of 20 percent 
does not interfere. Certain carbonyl-con
taining compounds react with Iodine and 
produce recurring end points. However. ac
etaldehyde and acetone at concentrations of 
1 and 3 percent, respectively, do not Inter-
fere. · 

Entrained hydrogen peroxide produ~ a 
negative Interference equivalent to 100 per
cent of that of an equimolar quantity of hY· 
drogen sulfide. Avoid the ejection of hydro
gen peroxide into the cadmium 11ul!ate lm
plngers. 

4. Precision and accuracy. Collaborative 
testing has shown the within-laboratory co
efficient of variation to be 2.2 percent and 
the overall coefficient of variation to be 5 
percent. The method bias was shown to be 
-4.8 percent when only H.S was present. In 
the presence of the Interferences cited ln 
section 3, the bias was positive at low'"H.S 
concentrations and negative at higher con. 
centratlons. At 230 mg H.S/m•. the level of 
the compliance standard, the bias was +2.7 
percent. Thlols had no effect on the preci-
sion. · 

5. Apparatua. 
5.1 Sampling apparatus. 
5.1.1 Sampling line. Six to '1 mm <Y• in.) 

Teflon• tubing to connect the sampling 
train to the sampling valve. 

6.1.2 Implngers. Five midget lmplngers, 
each with 30 ml capacity. The Internal di
ameter or the tmplnger tip must be 1 mm 
±0.05 mm: The lmplnger tip must be posi
tioned 4 to 6 mm from the bottom of the.Im
pinger. 

5.1.3 Olass or Teflon connecting tubing 
for the lmplngers. 

5.1.4 Ice bath container. To maintain ab
sorbing solution at a low temperature. 

5.1.5 Drying tube. Tube packed with 8- to 
16-mesh Indicating-type silica gel, or equiv
alent. to dry the gas sample and protect the 
meter and pump. If the silica gel has been 
used prevtou8ly, dry at 1'15" c·<350" Fl for 2 
hours. New silica gel may be used as re
ceived. Alternatively, other types of desic
cants <equivalent ·or better> may be used, 
subject to approval of the Admlnistrator. 

NOTE.-Do not use more than 30 g of sillca 
gel. Silica gel absorbs gases such as propane 
from the fuel gas stream, and use of exceg. 
slve amounts of silica gel could result ln 
errors ln the determination of 5ami>le 
volume. 

5.1.11 Sampling valve. Needle valve or 
equivalent to adjust gas flow rate. Stainless 

. steel or other corrosion-resistant material. 
· 5.1.7 Volume meter. Dry gas meter. suflf • 
clently accurate to measure the sample 
volume ~thin 2 percent, calibrated at the 
selected flow rate <-1.0 liter/min> and con
ditions actually encountered during sam
pling. The meter shall be equipped with a 
temperature gauge (dial thermometer or 
equivalent> capable of measuring tempera
ture to within 3' C <5.•" Fl. The gas meter 
should have a petcock, or equivalent. on the 
outlet connector which can be closed durtns 
the leak check. Oas volume for one revolu
tion of the meter must not be more than 10 
liters. 

•Mention of trade names of specific prod
ucts does not constitute endorsement by the 
Environmental Protection Aaency. 



IU.8 Jrlot7 meter. Rotameter or equiv· 
slent., ·to measure flo1:1 rates In the range 
from 0.5 to 2 liters/min <l to t cfh>. 

IU.9 Graduated cylinder, 25 ml size. 
11.1.10 Barometer. Mercury, aneroid, or 

other barometer capable of measuring at
mospheric pressure to within 2.5 mm Hg 
<0.1 In. Hg>. In many cases, the ljlarometric 
reading may· be obtained from a nearby Na
tional Weather Service station, In which 
case, the ste.tlon value <which Is the abso
lute barometric pressure> shall be requested 
and an adjustment for elevation differences 
bl!tween the weather station and the sam
pling point shall be applied at a rate of 
minus 2.5 mm Hg <0.1 fu. Hg> per 30 m <100 
ft> elevation Increase or Vice-versa for eleva-

. Uon decrease. 
&.1.11 U-tube manometer .. 0-30 cm water 

column. F01 leak check procedure. 
6.1.12 Rubber squeeze bulb. To pressur· 

!se train for leak check. 
6.1.13 Tee, plnchclamp, and connectln& 

tubing. For leak check. 
IU.H Pump. Diaphragm pump, or equlv

g!ent. l!llurt n small 11urge tank between the 
pump Md 111te meter to eliminate the pulsa· 
Uon effect of the diaphragm pump on the 
rots.meter. The pump Is used for the air 
51urge at the end of the sample run; the 
pump Is not ordinarily used during sam· 
pllng, because fuel gas streams are usually 
sufficiently pressurized to force sample gas 
through the train at the required flow rate. 
The pump need not be leak-free unless It Is 
used for sampling. 

IU.15 Needle valve or critical. orifice. To 
~t air purge flow to 1 liter /min. 

a.1.16 Tube packed with active carbon. 
To flJter air during purge. 

IU.17 Volumetric flask. One 1,000 ml. 
iU.18 Volumetric pipette. One 15 ml. 
li.1.19 Pre'ISure-reduction regulator. De-

~ndlng on the sampling stream pressure. a 
pressure-reduction regulator may be needed 
to reduce the pressure of the gas stream en
·ter1ng the Teflon sample line to a safe level. 

1.1.20 Cold trap. If condensed water or 
amine Is present In the sample stream. a 
conoslon-reslstant cold trap shall be used 
Immediately after the sample tap. The trap 
shall not be operated below o· C <32' F> to 
avoid condensation of c. or C, hydrocar-
bom. -- . 

11.:a Sample recovery. 
G.:!1.1 Sample container. Iodine flask, 

!J)Ol!S-stoppered: 500 ml size. 
6.ll.2 Pipette. 50 ml volumetric type. 
5.2.3 Graduated cylinders. One each 25 

Gild 250 ml. 
G.ll.4 Flasks. 125 ml. Erlenmeyer.· 
l}.2.5 Wash bottle. 
11.ll.6 Volumetric flasks. Three 1,000 ml. 
11.3 Analysis. 
li.3.1 Flask. 500 ml glass-stoppered iodine 

fluk. 
11.3.2 Burette. 50 ml. 
!i.S.3 Flask. 125 ml. Erlenmeyer. 
13.3.4 Pipettes, volumetric. One 25 ml; two 
~ 50 IMld 100 ml. 

&.8.5 Volwnetric flasks. One 1,000 ml; 
tt!lo 500 ml. · 

IU.6 Gratluated cylinders. One each 10 
QDd 100 ml. 

ill. Reagents. Unless otherwise Indicated, It 
ts Intended that all reagents conform to the 
specifications established by the Committee 
on Analytical Reagents of the American 
Chemical Society, where such specifications 
Ci'e av!l.ilable. Otherwise, use best available 
(;li'!Mfe. 

IULES AND REGULATIONS 

1.1 Sampling. 
1.1.1 Cadmium sulfate absorbing solu

tion. Dissolve ti g of 3CdS0,.8H,O and 15 
mJ of 0.1 M sulfuric acid In a 1-liter volumet
ric flask that contains approximately 'I• liter 
of deionized distilled water. Dilute to 
volume with deionized water. Mix thorough· 
ly. pH should be 3±.0.1. Add 10 drops of 
Dow-Coming Antlfoam B. Shake well before 
uae. If Antifoam B Is not used. the alternate 
acidified iodine extraction procedure <sec· 
tlon '1.2.2> must be used. 

1.1.2 ~ydrogen peroxide, 3 percent. 
Dilute 30 percent hydrogen peroxide to 3 
percent as needed. Prepare fresh dally. 

6.1.3 Water. Deionized, distilled to con
form to ASTM specifications Dll93-'12, 
Type 3. At the option of the analyst, the 
KMnO, test for oxidizable organic matter 
may be omitted when high concentrations 
of organic matter are not expected to be 
present. · 

6.2 Sample recovery. 
6.2.1 Hydrochloric acid solution <BCJ>, 

3M. Add 240 ml of concentrated HCl <specif· 
le gravity 1.19> to 500 ml of deionized, dis· 
tilled water In a l·liter volumetric flask. 
Dilute to 1 liter with deionized water. Mix 
thoroughly. 

6.2.2 Iodine solution 0.1 N. Dissolve 2t g 
of potasslwn Iodide <KI> In 30 ml of deion
ized, distilled water. Add 12.'1 g of resub
Umed iodine <I,> to the potassium Iodide so
lution. Shake the mixture until the Iodine Is 
completely dissolved. If possible. let the so
lution stand overnight In the dark. Slowly 
dilute the solution to 1 liter with deionized, 
distilled water, with swirling. Filter the so
lution If It Is cloudy. Store solution In a 
brown-glass reagent bottle. 

6.2.3 Standard Iodine solution, 0.01 N. Pi· 
pette 100.0 ml of the 0.1 N Iodine solution 
Into a 1-Uter volumetric flask and dlh.tte to 
volume with deionized, distilled water. Stan· 
dardl.ZE' dally as In section 8.1.1. This solu· 
tlon must be protected from light. Reagent 
bottles and flasks must be kept tightly stop
pered. 

6.3 Analysis. 
6.3.1 Sodium thiosulfate solution, stan· 

d&ri 0.1 N. Dissolve 24.8 g of sodium thio
aulfate pentahydrate <Na..S.0,.5H,O> or 15.8 
g of anhydrous sodium thiosulfate <Na..S.O,> 
In 1 liter of deionized, distilled water and 
add 0.01 g of anhydrous sodium carbon•te 
<Na.CO,> and 0.4 ml of chloroform CCHCI.> 
to stabilize. Mix thoroughly by shaking or 
by aerating with nitrogen for approximately 
15 minutes and store In a glass-stoppered, 
reagent bottle. Standardize as In section 
8.1.2. . 

6.3.2 Sodium thlosulfate solution, stan
dard 0.01 N. Pipette 50.0 ml of the standard 
0.1 N thlosulfate solution Into a volumetric 
flask and dilute to 500 ml y.'lth distilled 
water. 

Non.-A 0.01 N phenylarslne oxide solu· 
tlon may be prepared Instead of 0.01 N thlo
sulfate tsee section 6.3.3>. 

6.3.3 Phenylarslne oxide solution, stan
dard 0.01 N. Dissolve 1.80 g of phenylarslne 
oxide <C.H.AsDl In 150 ml of 0.3 N sodium 
hydroxide. After settling. decant 140 ml of 
this solution Into 800 ml of distilled water. 
Bring the solution to pH 6-'1 with 6N hydro
chloric acid and dilute to 1 liter. Standard
ize as In section 8.1.3. 

6.3.4 Starch Indicator solution. Suspend 
10 g of soluble starch in 100 ml of deionized, 
distilled water and add 15 g of potassium 
hydroxide <KOH> pellets. Stir until dis
solved, dilute with 900 ml of deionized dis· 
tilled water and let stand' for 1 hour. Neu
tralize the alkali with concentrated hydro
chloric acid, using an Indicator paper similar 
to Alkacld test ribbon. then add 2 ml of gla
cial acetic acid as a preservative. 
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Non.-Test starch Indicator solution for 
decomp05ltlon by . titrating, with 0.01 N 
Iodine solution, 4 ml of starch solution In 
200 ml of distilled water that contains 1 g 
potassium Iodide. lf more than 4 drops of 
the 0.01 N Iodine solution are required to 
obtain the blue color, a fresh solution must 
be prepared. 

'1. P,rocedure. 
'1.1 Sampling. 
'1.1.1 Assemble the sampling train as 

shown In figure 11-1. connecting the five 
midget implngers In series. Place 15 ml of 3 
percent hydrogen peroxide solution In the 
first lmplnger. Leave the second lmpinger . 
empty. Place 15 ml of the cadmium sulfate 
absorbing solution In the third, fourth, and 
fifth lmplngers. Place the lmplnger assem
bly In an Ice bath container and place 
crushed Ice around the lmpingers. Add more 
Ice during the run, if needed. 

'1.1.2 Connect the rubber bulb and manO. 
meter to first lmplnger, as shown In fiaure 
11-1. Close the petcock on the dry gas meter 
outlet. Pressurize the train to 25-cm water 
pressure with the bulb and close off tubing 
connected to rubber bulb. The train must 
hold a 25-cm water pressure with not more. 
than a 1-cm drop In pressure In a 1-mlnute 
interval. Stopcock grease Is acceptable for 
sealing ground glass Joints. 

Non.-This leak check procedure Is op. 
tlonal at the beginning of the sample run. 
but is mandatory at the conclusion. Note 
also that if the pump Is used for sampling, It 
Is recoll'mended <but not required> that the 
pump be leak-checked separately, using a 
method consistent with the leak-check pro· 
cedure "for diaphragm pumps outlined in 
section t.1.2 of reference method 6, 40 CFR 
Part 60, AppeJ1dix A. 

'1.1.3 Purge the connecting line between 
the sampling valve and first lmpinger, by 
disconnecting the line from the first Im
pinger, opening the sampling valve, and al· 
lowing process gas to now through the line· 
for a minute or two. Then, close the sam
pling valve and reconnect the line to the Im· 
pinger train. Open· the petcock on the dry 
gas meter outlet. Record thP Initial dry gas 
meter reading. 

'1.1.t Open the sampling valve and then 
adjust the valve to obtain a rate of approxi
mately 1 liter /min. Maintain a constant 
< ± 10 percent> flow rate during the test. 
Record the meter temperature. 

'1.1.5 Sample for at least 10 min. At the 
end of the Sa.mpllng time. close the sam
pling valve and record the final volume and 
temperature readings. Conduct a leak check 
as described In Section '1.1.2 above. 

'1.1.6 Disconnect the implnger train from 
the sampling line. Connect the charcoal 
tube and the pump, as shown In figure 11-1. 
Purge the train <at a rate of 1 llter/minl 
with clean ambient air fpr 15 minutes to 
ensure that all H.S Is removed from the hy; 
drogen peroxide. For sample recoven-. cap 
the open ends and remove the irnp!nger 
train to a clean area that Is a1.nx from 
sources of heat. The area should be well 
lighted, but not exposed to direct sunlight. 

'1.2 Sample recovery. 
'1.2.l Discard the contents of the hydro

gen peroxide lmplnger. Carefully rinse the 
contents of the third, fourth. and fifth Im· 
pingers Into a 500 ml Iodine flask. 
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Figure 11· 1. · H2S sampling 1rain. 

NoTE.-The lmplngers normally have only 
a thin film of cadmium sulfide remaining 

·after a water rinse. If Antifoam B was not 
used or If significant quantities of yellow 
cadmium sulfide remain In the lmpingers, 
the alternate recovery procedure described 
below must be used. 

'1.2.2 Pipette exactly 50 ml of 0.01 N 
Iodine solution Into a 125 ml Erlenmeyer 
flask. Add 10 ml of 3 M HCl to the solution. 
Quantitatively rinse the acidified· Iodine 
into the Iodine flask. Stopper the flask Im· 
mediately and shake briefly. 

'1.2.2 <Alternate>. Extract the remaining 
cadmium sulfide from the third, fourth, and 
fifth impingers using the acidified Iodine so
lution. Immediately after pouring the acidi
fied iodine Into an lmpinger, stopper It and 
shake for a few moments, then transfer the 
liquid to the Iodine flask. Do not transfer 
any rinse portion from one lmpinger to an
other; transfer it directly to the Iodine flask. 
Once the acidified iodine solution has been 
poured Into any glassware containing cadmi
um sulfide, the container must be tightly 
stoppered at aJI times except when adding 
more solution, and this must be done as 
quickly and carefully as possible. After 
adding any acidified Iodine solution to the 
Iodine flask, allow a few minutes for absorp
tion of the H.S before adding any further 
rinses. Repeat the lol!ine extraction until all 
cadmium sulfide Is removed from the lm
plngers. Extract that part of the connecting 
glassware that contains visible cadmium sul
fide. 

Quantitatively rinse all of the Iodine from 
the lmpingers, connectors, and the beaker 
Into the Iodine flask using deionized, dis
tilled water. Stopper the flask and shake 
briefly. 

'1.2.3 Allow the Iodine flask to stand 
about 30 minutes In the dark for absorption 
of the H.S Into the iodine, then complete 
the titration analysis as in section '1.3. 

NoTE.-Caution! Iodine evaporates from 
acidified Iodine solutions. Samples to which 
acidified iodine have been added may not be 
stored, but must be analyzed In the time 
schedule stated In section '1.2.3. 

'1.2.4 Prepare a blank by adding 45 ml of 
cadmium sulfate absorbing solution to an 
Iodine flask. Pipette exactly 50 ml of 0.01 N 
Iodine solution into a 125-ml Erlenmeyer 
flask. Add 10 ml of 3 M HCl. Follow the 
same lmpinger extracting and quantitative 
rinsing procedure carried out In sample 
analysis. Stopper the flask, shake briefly, 
let stand 30 minutes In· the dark, and titrate 
with the samples. 

NOTE.-The blank must be handled by ex
actly the same procedure as that used for 
the samples. 

'1.3 Analysis. 

NoTE.-Tltratlon analyses should be con
ducted at the sample-cleanup area In order 
to prevent loss of Iodine from the sample. 
Titration should never be made In direct 
sunlight. 
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'1.3.1 Using 0.01 N sodium thlosuUate so
lution <or 0.01 N phenylarsine oxide, If ap
p!icablcl, rapidly titrate each sample In an 
Iodine flask using gentle mixing, until i;olu
tlon Is light yeUow. Add 4 ml of starch Indi
cator solution and continue titrating slowly 
until the blue color Just disappears. Record 
Vn. the volume of sodium thlosulfate solu
tion used, or Vu. the volume of phenylar
slne oxide solution used <mil. 

'1.3.2 ·ntrate the . blanks In the aame 
manner as the samples. Run blanJts each 
day until replicate values agree within 0.05 
ml. Average the replicate titration values 
which agree within 0.05 ml. 

8. Calibration and standards. 
8.1 ·Standardizations. 
8.1.l Standardize th€ G.01 ;.; lodin€ solu

tion dally as follows: Pipette 25 ml of the 
Iodine solution Into a 125 ml Erlenmeyer 
flask. Add 2 ml of 3 M HCl. Titrate rapidly 
with standard 0.01 N thlosulfate solution or 
with 0.01 N phenylarsine oxide until the so
lution Is light yellow, using gentle mixing. 
Add four drops of starch Indicator solution 
and continue titrating slowly until the blue 
color Just disappears. Record VT• the volume 
of t.hlosulfate solution used, or V ..,, the 
volume of phenylarslne oxide solution used 
Cm)). Repeat until replicate values agree 
within 0.05 ml. Average the replicate titra
tion values which agree within O.OS ml and 
calculate the exact normality of the Iodine 
solution using equation 9.3. Repeat the 
standardization daily. 

8.1.2 Standardize the 0.1 N thlosulfat.e 
solution as follows: Oven-dry potassium di
chromate CK,Cr,O,l at 180 to 200' C <360 to 
390' Fl. Weigh to the nearest milligram, 2 g 
of potassium· dichromate. Transfer the di
chromate to a 500 ml volumetric flask, dis
solve In deionized, distilled water and dilute 
to exactly 500 ml. In a 500 ml Iodine flask, 
dissolve approximately 3 g of potassium 
Iodide <Kil In 45 .ml of deionized, distilled 
water, then add 10 ml of 3 M hydrochloric 
acid solution. Pipette 50 ml of the dichro
mate solution Into this mixture. Gently 
swirl the solution once and allow It to stand 
In the dark tor 5 minutes. Dilute the solu
tion with 100 to 200 ml of deionized distilled 
water. washing down the sides of the flask 
with part of the water. Titrate with 0.1 N 
thlosulfate ·until the solution Is light yellow. 
Add 4 ml of starch indicator and continue ti
trating slowly to a green end point. Record 
V1, the volume of thlosulfate solution used 
<ml>. Repeat until replicate analyses agree 
Wlthln 0.05 ml. Calculate the normality 
using equation 9.1. Repeat the standardiza
tion each week, or after each test series, 

· whichever time Is shorter. 
8.1.3 Standardize the 0.01 N Phenylar

stne oxide <If applicable> as follows: oven 
dry potassium dichromate <K,Cr.0.> at 180 
to 200' C <360 to 390' Fl. Weigh to the near
est milligram, 2 g of the K.Cr,O,; transfer 
the dichromate to a 500 ml volumetric flask, 
dissolve In deionized, distilled water, and 
dilute to exactly 500 ml. In a 500 ml Iodine 
fiask. dlsllolve approximately 0.3 g of potas
sium Iodide <Kil In 45 ml of deionized, dis
tilled water; add 10 ml of 3M .hydrochloric 
acid Pipette 5 ml of the K.Cr.O, solution 
Into the Iodine flask. Gently swirl the con
tents of the flask once and allow to stand In 
the dark for 5 minutes. Dilute the solution 
with 100 to 200 ml of deionized, distilled 
water, washing down the sides of the flask 
with part of the water. Titrate with 0.01 N 
phenylarslne oxide until the solution la 
light yellow. Add 4 ml of stareh Indicator 
and continue titrating slowly to a green end 
poJnt. Record v •. t~_e volume of phenylar
slne oxide used <mil. Repeat until replicate 
analyses agree within 0.05 ml. Calculate the 
.normality using equation 9.2. Repeat the 
standardization each week or after each test 
series, whichever time Is shorter. 



8.2 Sampling train calibration. Callbnte 
the sampling train components as follows: 

8.2.1 . Dry gas meter: . - . . . 
8.2.l:l· c Inlqal· ~l!bratl~n.' The 'dry ga8 

meter .Shall be calibrated before Its initial 
use In the field. Proceed as follows: First, as
semble the following components in series: 
Drying tube, needle valve, pump, rotameter, 
and dry gas meter. Then, leak-check the 
system as follows: Place a vacuum gauge <at 
least '160 mm;Hgl at the.Inlet to the drying 
tube and pull a vacuum of 250 mm < 10 ln.l 
Hg; plug or pinch off the outlet of the flow 
meter, .and· then turn off the pump: The 
vacuum shall remain stable for at least 30 
seconds. C.arefully release the vacuum 
gauge before releaSing the flow meter end. 

Next. calibrate the dry gas meter <at the 
sampling flow rate specified by the method) 
as follows: Connect an appropriately sized 
wet test meter <e.g., 1 liter per revolution> to 
the Inlet of the drying tube. Make three In
dependent caiibration runs, using at least 
five revolutions of the dry gas meter per 
run. Calculate the calibration factor, Y <wet 
test meter calibration vohime divided by the 
dry gas meter volume, both volumes adjust
ed to the· same reference temperature and 
pressure>, for each run, and average the re
sults. If any Y value deviates by more than 2 
percent from the average, the dry gas meter 
Is unacceptable for use. Otherwise. use the 
average as the calibration factor for subse-
quent test nms.. . . _. . . . . • , 

8.2.1.2 Post-test· calibration check. After 
each field test series. conduct a calibration 
check as In s~tit:in 8.2.1.1. above, except 'lor 
the following variations: <a> The leak check 
Is not to be conducted, <b> three or more 
revolutions of the dry gas meter may be 
used, and C3) only two independent runs 
need be made. If the calibration factor does 
not deviate by more than 5 percent from 
the Initial calibration factor <determined in 
section 8.2.1.1.), then the dry gas meter vol
umes obtained during the test series are ac
ceptable. If the calibration factor deviates 
by more than 5 percent, recalibrate the dry 
gas meter as in section 8.2.1.1, and for the 
calculations, .use the calibration factor <Ini
tial or recalibration) that yields the lower 
gas volume for each test run. 

8.2.2 Thermometers. Calibrate against 
mercury-in-glass thermometers. 

8.2.3 Rotameter. The rotameter need not 
be calibrated, but should be cleaned and 
maintained according to the manufacturer's 
Instruction. 

8.2.4 Barometer. Calibrate against a mer
cury barometer. 

9. Calculations. Carry out calculations re
taining at least one extra decimal figure 
beyond that of the acquired data. Round off 
results only after the final calculation. 

9.1 Normality of the Standard <-0.1 N> 
Thiosulfate Solution. 

.:, _,; Na~W/Va, 
~- ,~· 

where:· · .. 

W =Weight of K.Cr.o, used, g. 
Va= Volume of Na.8,0, solution used, ml. 
N1 =Normality of standard thiosulfate solu-

tion. g-eQ/liter. · 
2.039=Converslon factor 

<6 eq. I./mole K,Cr,O,> ·<1,000 ml/liter>/= 
<294.2 g K.cr.O,/mole> no aliquot factor> 

9.2 Normality of Standard Phenylarsine 
Oxide Solution <lf_applicable>. 

·N.=0.2039 W /V,. 
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where: 
W =Weight of K,Cr,o. used, g. 
V.=Volume of C,H,A,8.used, ml. . 
N.=;Nonnality of standard. phenyla.rsme 

oxide solution, g :eq/liter. 
0.2039=Conversion factor 
<8 eq. I,/mole K,Cr,O,> <1.000 ml/liter)/ 

<249.2 g K,Cr,O,/mole> <100 aliquot 
factor> 
9.3 Normality of Standard Iodine Solu

tion. 

where: 
N,=Normallty of standard Iodine solution, 

g-eQ/liter. 
Vi= Volume of standard Iodine solution 

used, ml. 
Nr=Normality of standard <-0.01 N> thlo

sulfate solution: assumed to be 0.1 N,, g. 
eq/llter. 

Vr= Volume of thiosulfate solution used, ml. 

Non.-If phenylarslne oxide Is used 
lntead of thlosulfate, replace N, and V, In 
Equation 9.3 with N. and V ... respectively 
<see sections 8.1.1 and 8.1.3>. 

9.4 Dry Gas Volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions <20' C> and '160 mm Hg. 

Vm<o1•1=V.,Y C<T,..,/T,.l <P .. ,/P ... >J 

where: 

Vmtot••=Volume at standard conditions of gas 
sample through the dry gas meter, stan
dard liters. 

· V.,=Volume of gas sample through the dry 
gas meter <meter conditions>. liters. 

T.;.=Absolute temperature at standard con· 
ditions, 293' K. 

Tm=Average dry gas meter temperltture. 'K. 
P .. ,=Barometric pressure at the sampling 

site. mm Hg. 
P,..,=Absolute pressure at standard condi· 

tions. 760 mm Hg. 
Y =Dry gas meter calibration factor. 

9.5 Concentration of H.S. Calculate the 
concentration of H.S In the gas stream at 
standard conditions using _the following 
equation: 

c .... =K[CVITN,-V .. N,l sample
<V,.N,- VnN,lblankl/V .,,,..,,. 

where <metric units>: 

CH,.= Concentration of H.S at standard con
ditions, mg/dscm. 

K=Conversion factor= 17.04x 10• 

<34.07 g/mole H.S> <1.000 llters/m•> (1,000 
mg/g)/=<l,000 ml/liter> C2H.S eq/mole> 

V,.= Volume of standard Iodine solu
tion= 50.0 ml. 

N,=Normality of standard Iodine solution, 
g-eq/liter. 

Vn=Volume of standard <-0.01 Nl sodium 
.;.·. thiosulfate solution. ml. 

N,=Norma!ity of standard sodium thlosul
. fate solution. g-eq/liter. 

v., .. ..,1=DrY gas volume at standard condl· 
tions, liters. 

NoTE ..... If phenylarslne oxide Is used ln· 
stead of thiosulfate, replace N, and Vn in 
Equation 9.5 with N. and VAT, respectively 
<see Sections 7.3.1 and 8.l'.3>. 

rv .... 21a · 

10. Stability. The absorbing solution Is 
stable for at least 1 month. Sample recovery 
.and analysis should begin within 1 hour of 
sampling to minimize oxidation of the acidi
fied cadmium sulfide. Once Iodine has been 
added to the sample, the remainder of the 
analysis procedure must be completed ac· 
cording to sections '1.2.2 through 7.3.2. 
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Title 40-frotectlon of Environment 

OtAPTEI I-ENVIRONMENTAL PROTECTION 
.1· AGENCY 

SUBOIAPTH C-A1a PROGRAMS 

CFRL 846-71 

NEW .SOURa REVIEW 

Delegation of Authority to the Commonwealth 
of Kentucky 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 
~.Ja-l?.Y: The amendments below 
Institute certain address changes for 
reports and applications required from 
operators of new sources. EPA has del· 
egated to the Commonwealth of Ken
tucky . authority to review new and 
modified sources. The delegated au
thority includes. the reviews under 40 
CFR Part 52 for the prevention of sig
n1ficant deterioration. It also includes 
the review under 40 CFR Part 60 for 
the standards of performance for new 
stationary sources and reviewed under 
40 CFR Part 61 ·for national emission . 
standards for hazardous air pollutants. 
A. notice announcing the delegation of 
authority was published in the :Notices 
section of a previous issue of the FED
DAL REGISTER. These amendments 
Provide that all reports, requests, ap
plications, submJttals, and communica
tions previously required for the dele· 
gated reviews will now be sent to the 
Division of Air Pollution Control, De
partment for Natural Resources and 
Environmental Protection, West 
Frankfort Office Complex, U.S. 127, 
Pnmkfort, Ky. 40601, instead of EPA's 
Region IV. 

EFFECTIVE DATE: January 25, 1978. 
POR FURTHER INFORMATION, 
CONTACT: 

John Eagles, Air Programs Branch, 
Environmental Protection Agency, 
Region IV, 345 Courtland Street 
NE., Atlanta. Ga. 30308, phone 404-
881-2864. 

SUPPLEMENTARY INFORMATION: 
The Regional Administrator finds 
good cause for foregoing prior public 
notice and for making this rulemaking 
effective immediately in that It Is an 
administrative change and not one· of 
substantive content. No additional 
substantive burdens are impased on 
the parties affected. The delegation 
which is reflected by this administra· 
tive amendment was effective on April 
12, 1977, and it serves no purpose to 
delay the technical change of this ad· 
dition of the state address to the Code 
.of Federal Regulations. 
<Secs. 101. 110, 111, 112, 301. Clean Air Act, 
as amended, <42 U.S.C. 7401. 7410, 7411, 
7412, 76011.l 

. Dated: January 10, 1978. 
JOHN c. WHITE. 

Regional Administrator. 

RULES AND REGULATIONS 

PAIT 52-APPIOVA~ AND PROMUlGATION 
OF IMPLEMENTATION PLANS 

Part 52 of Chapter I, Title 40, Code 
of Federal Regulations, is amended as 
follows: 

Subpart 5-ICentucky 

1. Section 52.920Cc> is amended by 
adding a new paragraph <c><ll> as fol
lows: 

§ 52.920 Identification of plan. 

• • • • • 
(C) • • • 

< 11 > Letters requesting delegation of 
Federal authority for the administra· 
tive and technical Portions of the Pre
vention of Significant Deterioration 
P.rogram were submitted on May 5 and 
July 13, 1976 by the Secretary of the 
Department for Natural Resources 
and Environmental Protection. 

2. Section 52.931 Is amended by 
adding a new paragraph <c>·~ follows: 

§ 52.931 Significant deterioration of air 
quality. · 

• • • • • 
<c> All applications and other in1or- · 

matlon required pursuant to § 52.21 . 
from sources located in the Common
wealth of Kentucky shall be submitted 
to the Division of Air Pollution Con
trol, Department for Natural Re· 
sources and Environmental Protection, 
West Frankfort Office Complex, U.S. 
127, Frankfort, Ky. 40601, instead of 
the EPA Region IV office. 

PART 60-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES . 

Part 60 of 'Chapter I. Title 40, Code 
of Federal Regulations, is amended as 
follows: 

3. In § 60.4, paragraph Cb XS> is 
added as follows: 

§ 66.4 Address. 

• • • • • 
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(b) ••• 

CS> PJvJsion of AJr PoJJutton Control.·be· 
part.ment. for Natural Resources and Envl· 
ronment.al Protection. U.S. 127, F'rankfort, 
Ky. 40601. 

• • • • • 

PA.IT 61-NATIONAL EMISSION STAHDAIDS 
FOR HAZARDOUS AIR POLLUTANTS 

Part 61 of Chapter I, Title 40, Code 
of Federal Regulations, is amended as 
follows: 

4. In f 61.04, para.graph <b><S> is 
added as follows: 

§ 61.(14 Address. 

• • • • • 
Cb> • • • 
<8> Division of Air Pollution Control. De

partment. for Natural Resources and Envl· 
ronment.al Protection. U.S. 127, Prankfort, 
Ky. 40601. 

• • • • • 
CFR Doc. 78-~032 Filed 1-24-78: 8;j5 amJ 

flDRA1 uomR. VOL a. NO. i7 

WEDHISDAY, MNUA.IY IS, 1971 



81 
Title 40-Protedion of Environment 

CHAPTER I-ENVIRONMENTAL PROTECTION 
AGENCY 

SUICHMYH C-All PROGUMS 

CFRL85fHJ 

PART 60-STANDAllDS OF PERFORMANCE 
FOR. NEW STATIONARY SOURCES 

Delegation of Authority to State of Delaware 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 
SUMMARY: This document amends 
regulations concerning air p·rograms to 
reflect delegation to the State of Dela
ware of authority to implement and 
enforce certain Standards of Perfor
mance for New Stationary Sources. 
EFFECTIVE DATE: February 16. 
19'18. 
FOR FURTHER INFORMATION 
CONTACT: 

Stephen R. Wassersug, Director, En
forcement Division, Environmental 
Protection Agency, Region III, 6th 
and Walnut Streets, Philadelphia. 
Pa. 19106, 215-597-4171. 

SUPPLEMENTARY INFORMATION: 

I. BACKGROUND 

On September 7, 1977, the State of 
Delaware requested delegation of au
thority to Implement and enforce cer
tain Standards of Performance for 
New Stationary Sources. The requt>st 
was reviewed and on September 30, 
1977 a letter was sent to Pierre S. 
DuPont IV, Governor, State of Dela
ware, approving the delegation and 
outlining its conditions. The approval 
letter specified that if Governor 
DuPont or any other representatives 
had any objections to the conditions 
of delegation they were to respond 
within ten <10> days after receipt of 
the letter. As of this date, no objec
tions have been received. 

II. REGULATIONS AF'FEcTED BY THIS 
DOCUMENT . 

Pursuant to the delegation of au
thority for certain Standards of Per
formance for New StationafY Sources 
to the State of Delaware, EPA is today 
amending 40 CFR 60.4, Address, to re
flect this delegation. A Notice an
nouncing this delegation <was> pub
lished on February 15, 1978, in the 
FEDERAL REGISTER. The amended 
§ 60.4, which adds the address of the 
Delaware Department of Natural Re
sources and Environmental Control, to 
which all reports, requests, applica
tions, submlttals, and communications 
to the Administrator pursuant to this 
part must also be addressed, is set 
fc,>rth below. 

RULES AND REGULATIONS 

III. GENERAL 

The Administrator finds good cause 
for foregoing prior public notice and 
for making this rulemaking effective 
immediately in that it is an adminis
trative change and not one of substan
tive content. No additional substantive 
burdens are imposed on the parties af
fected. The delegation which is reflect- . 
ed by this administrative amendment 
was effective on September 30, 1977, 
and It serves no purpose to delay the 
technical change of this address to the 
Code of Federal Regulations. 

This rulemaking is effective Immedi
ately, and is issued under the author
ity of Section 111 of the Clean Air Act, 
as amended, 42 U.S.C. 1857c-6. 

Dated: January 31, 1978. 
JACK J. ScHRAJ!41!4, 

Regional Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. In § 60.4, paragraph Cb> is amend
ed by revising subparagraph CI> to 
read as follows: 

§ 60.4 Address. 

• • 
(b) ••• 

<A>-<Hl • • • 

• • • 

<I> State of Delaware <for fossil fuel-fired 
steam generators; Incinerators; nitric acid 
plants; asphalt concrete plants; storage ves
sels for petroleum liquids; and sewage treat
ment plants only>: Delaware Department of 
Natural Resources and Environmental Con
trol. Edward Tatnall Building, Dover, Del. 
19901. 

CFR Doc. 78-4268 Filed 2-15-78; 8:45 am) 
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Tltle 40-Protectlon of the Environment 

CHAPTER I-ENVIRONMENTAL PROTECTION 
AGENCY 

SUBCHAPTEI C-Ala noolAMS 

CFRL 833-ll 

PART 60-STANDARDS OF PERFORMANa 
FOR NEW STATIONARY SOURaS 

Kraft Pulp Miiia 

AGENCY: Envlron..m~ntttJ Protection 
Agency. 
ACTION: Final rule. 
SUMMARY: The standards limit emis
sions of total reduced sulfur CTRS> 
and particulate matter from new, 
modified, and reconstructed kraft pulp 
mills. The standards implement the 
Clean Air Act and are based on the 
Administrator's determination that 
emissions from kraft pulp mills con
tribute significantly to air pollution. 
The intended effect of these standards 
is to require new, modified, and recon
structed kraft pulp mllls to use the 
best demonstrated system of continu-
ous emission reduction. · 
EFFECTIVE DATE: February 23, 
1978. 
ADDRESSES: The Standards Support 
and Environmental Impact Statement 
CSSEIS> may be obtained from the 
U.S. EPA Library CMD-35), Research 
Triangle Park, N.C. 27711 <specify 
"Standards Support and Environmen
tal Impact Statement, Volume 2: Pro
mulgated Standards of Performance 
for Kraft Pulp Mills" CEPA-450/2-76-
014b». Coples of all comment letters 
received from interested persons par
ticipating in this rulemaking are avail
able for inspection and copying during 
normal business hours at EPA's Public 
Information Reference Unit, Room 
2922 <EPA Library), 401 M Street SW., 
Washington, D.C. 
FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Emission Stan
dards and Engineering Division, En
vironmental Protection Agency, Re
search Triangle Park •. N.C. 27711, 
telephone No. 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On September 24, 1976 C41 FR 42012), 
standards of pepormance were pro
posed for new, modified, and recon
structed kraft pulp mllls under section 
111 of the Clean Air Act, as amended. 
The significant comments that were 
received during the public comment 
period have been carefully reviewed 
and considered and, where determined 
by the Administrator to be appropri
ate. changes have been included In 
this notice of final rulemaklng. 

RULES AND REGULATIONS 

Tm: STANDARDS 

. The standards limit emissions of par
ticulate matter from three affected fa
cilities at kraft pulp mills. The limits 
are: 0.10 gram per dry standard cubic 
meter Cg/dscm> at 8 percent oxygen 
for recovery furnaces, 0.10 gram per 
kilogram of black liquor solids Cdry 
weight> Cg/kg BLS> for smelt dissolv
ing tanks, 0.15 g/dscm at 10 percent 
oxygen for lime kilns ·when burning 
gas, and 0.30 s/dscm at 10 percent 
oxygen for lime kilns when burning 
oil. Visible emissions from recovery 
furnaces are llinited to 35 percent 
opacity. 

The standards also limit emissions of 
TRS from eight affected facilities at 
kraft pulp mills. The limits are: 5 parts 
per million <ppm> by volume at 10 per
cent oxygen from the digester sys
tems, multiple-effect evaporator sys
tems, brown stock washer systems. 
black liquor oxidation systems, and 
condensate stripper systems; 5 ppm by 
volume at 8 percent oxygen from 
straight kraft recovery furnaces. 8 
ppm by volume at 10 percent oxygen 
from lime kilns; and 25 ppm by volume 
at 8 percent oxygen from cross recov
ery furnaces, which are defined as fur
naces burning at least 7 percent neu
tral sulfite semi-chemical CNSSC> 
liquor and having a green liquor sulfi· 
dity of at least 28 percent. In aadition, 
TRS emissions from smelt dissolving 
tanks are limited to 0.0084 g/kg BLS. 

The proposed TRS standard for the 
lime kiln has been changed, a separate 
TRS standard for cross recovery fur
naces has been developed, and the pro
posed format of the standards for 
smelt dissolving tanks, digesters. mul
tiple-effect evaporators, brown stock 
washers, black liquor oxidation and 
condensate strippers have been 
changed. The TRS, particulate matter 
and opacity standards for the other fa
cilities, however, are essentially the 
same as those proposed. 

It should be noted that standards of 
performance for new sources estab
lished under section 111 of the Clean 
Air Act reflect emission limits achiev
able with the best adequately demon
strated technological system of con
tinuous emission reduction considering 
the cost of achieving such emission re
ductions and any nonair quality 
health, environmental, and energy im
pacts. State implementation plans 
<SIP's> approved or promulgated 
under section 110 of the Act, on the 
other hand. must provide for the at
tainment and maintenance of national 
ambient air quality standards 
CNAAQS> designed to protect public 
health and welfare. For that purpose 
SIP's must in some cases require 
greater emission reductions than those 
required by standards of performance 
for new sources. Section 173<2> of the 
Clean Air Act, as amended in 1977, re
quires, among other things, that a new 

or modified source constructed in an 
area which exceeds the NAAQS must 
reduce emissions to the level which re
flects the "lowest achievable emission 
rate" for such category of source, 
·unless the owner or operator demon
strates that the source cannot achieve 
such an emission rate .. In no event can 
the emission rate exceed any applica
ble standard of performance. 

A similar situation may arise when a 
major emitting facility is to be con
structed in a geographic area which 
falls under the prevention of signifi
cant deteriore.tlon of air qual!t.y provi
sions of the Act <Part C>. These provi
sions require, among other things, 
that major emitting facilities to be 
constructed in such areas are to be 
subject to best available control tech
nology. The term "best available con
trol technology" <BACT> means "an 
emission limitation based on the maxi
mum degree of reduction of each pol
lutant subject to regulation under this 
Act emitted from or which results 
from any major emitting facility, 
which the permitting authority, on a 
case-by-case basis, taking into account 
energy, environmental, and economic 
impacts and other costs, determines it 
achievable for such facility through 
application of production processes 
and available methods, systems, and 
techniques, including fuel cleaning or 
treatment or innovative fuel combus
tion techniques for control of each 
such pollutant. In no event shall appli
cation of 'best available control tech
nology' result in emissions of any pol
lutants which will exceed the emis
aions allowed by any applicable stan
dard established pursuant to section 
111or112 of this Act." . 

Standards of performance should 
not be viewed as the ultimate in 
achievable emission control and 
should not preclude the imposition of 
a more stringent emission standard, 
where appropriate. For example, cost 
of achlvement may be an important 
factor in determining standards of per
formance applicable to all areas of the 
country <clean as well as dirty>. Costs 
must be accorded far less weight in de
termining the "lowest achievable emis
sion rate" for new or modified sources 
locating in areas violating statutorily
mandated health and welfare stan
dards. Although there may be emis
sion control technology available that 
can reduce emissions below those 
levels required to comply with stan
dards of performance, this technology 
might not be selected as the basis of 
standards of performance due to costs 
associated with Its use. This in no way 
should preclude its use in situations 
where cost is · a lesser consideration, 
such as determination of the "lowest 
e.chievable emission rate." 

In addition, States are free under 
section 116 of the Act to establish even 
more stringent emission limits than 
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those established under section 111 or 
those necessary to attain or maintain 
the NA.AQS under section 110. Thus, 
new sources may in some cases be sub
ject to limitations more stringent than 
standards of performance under sec
~on 111, and prospective owners and 
operators of new sources should be 
sware of this possibility in planning 
Kor such facilities. 

~IRONl\llENTAL AND EcONOMIC IMPACT 

The promulgated standards will 
reduce particulate emissions about 50 
percent below requirements of the 
average existing State regulations. 
TRS emissions will be reduced by 
a.bout 80 percent below requirements 
of the average existing State reguia
Uons, and this reduction will prevent 
ooor problems from arising at most 
lllew kraft pulp m.llls. The secondary 
environmental Impacts of the promul-

. Bated standard will be slight increases 
An water demand and wastewater 
treatment requirements. The energy 
impact of the promulgated standards 
mu be small, increasing national 
energy consumption ln 1980 by the 
<aqulvalent of only 1.4 million barrels 
Jl)er year of No. 6 oil. The economic 
impact will be small with filth-year 
imnualized costs being estimated at 
$33 million. 

Pu'BLIC PARTICIPAnON 

lP'rlor to proposal of the standards, 
interested parties were advised by 
public notice in the FEDERAL REGISTER 
of a meeting of the National Air Pollu
tion Control · Techniques Advisory 
Committee. In addition, copies of the 
Jl>YOposed standards and the Standards 
Support and Emironmenta.l Impact 
atatement <SSEIS> were distrublted to 
members of the kraft pulp industry 
Qllld several environmental groups a.t 
fr.he time of proposal. The public com
ment period extended from September 
2~. 1976, to March 14, 1977, and result
oo in -&2 comment letters with 28 of 
fr.hese letters coming from the indus
~. 12 from various regulatory agen
cies, and two from U.S. 'citizens. Sever
nl comments resulted in changes to 
fr.llle proposed standards. A ·detailed dis
wsslon of the comments and changes 
ehlch resulted Is presented in Volume 
8 of the SSEIS. A summary Is present
oo here. 

13XGNJFICANT COllDIENTS AND CHAlfGES 
HADE IN THE PROPOSED REGULATIONS 

Most of the comment letters re-
ceived contained multiple comments. 
The most slgn!flcant comments and 
ehanges made to the proposed regula
Mons are discussed below. 

IMPACTS OP THE PROPOSED STANDAJlJ>S 

Severa.I commenters expressed con-
02m about the increased energy con
oomption which would result from 

RULES AND REGULATIONS 

compliance with proposed standards. 
These commenters felt that this would 
conflict with the Department of Ener
gy's goal to reduce total energy con
sumption in the pulp and paper indus
try by 14 percent. This factor was con
sidered in the analysts of the energy 
Impact associated with the standards 
and is discussed in the SSEIS. Al· 
though the standards v.ill increase the 
difficulty of attaining this energy re
duction goal, the 4.3 percent increase 
in energy usage that will be required 
by new, modified, or reconstructed by 
kraft pulp m.llls to comply with the 
standards is considered reasonable in 
comparison to the benefits which will 
result from the corresponding reduc
tion in TRS and particulate matter 
emissions. 

EMISSION CONTROL TECHNOLOGY 

Most of the comments received re
garding emission control technology 
concerned the application of this tech· 
nology to either lime kilns or recovery 
furnaces. A few comments, however, 
expressed concern with the use of the 

. oxygen correction factor included in 
the proposed standards for· both lime 
kilns and recovery furnaces. These 
commenters pointed out that adjust
ing the concentration of particulate 
matter and TRS emissions to 10 per
cent oxygen for lime kilns and 8 per
cent oxygen for recovery furnaces 
only when the oxygen concentration 
exceeded these values effectively 
placed more stringent standards on 
the most energy-efficient operators. 
To ensure that the standard Is equita
ble for all operators, these com
menters suggested that the measured 
particulate matter and TRS concen
trations should always be ad)usted to 
10 percent oxygen for the lime kiln 
and 8 percent oxygen for the recovery 
furnace. 

These comments are valid. Requir
ing a lime kiln or recovery furnace 
with a low oxygen concentration to 
meet the same emission concentration 
as a lime kiln or recovery furnace with 
a high oxygen concentration would ef
fectively place a more stringent emis
sion limit on the kiln or furnace with 
the low oxygen concentration. Conse
quently, the promulgated standards 
require correction of particulate 
matter and TRS concentrations to 10 
percent or 8 percent oxygen, as. appro
priate, in all cases. 

Ltme Kilns. Numerous comments 
were received oil the emission control 
technology for lime kilns. The main 
points questioned by the commenters 
were: <a> Whether caustic scrubbing is 
effective in reducing TRS emissions 
from lime kilns; Cb> whether an over
design of the mud washing facfiltles at 
lime kiln E was responsible for the 
lower TRS emissions observed at this 
lime kiln; and <c> the adequacy of the 
data base used in developing the TRS 
standard 

The effectiveness of caustic scrub
bing Is substantiated by comparison of 
TRS emissions during brief periods 
when caustic was not being added to 
the scrubber at lime kiln E, with TRS 
emissions during normal operation at 
lime kiln E when caustic Is being 
added to the scrubber. These observa
tions clearl~' indicate that TRS emis
sions would be higher if caustic was 
not used in the scrubber. The ability 
of caustic scrubbing to reduce TRS 
emissions is also substantiated by the 
experience at another kraft pulp mm 
which was able to reduce TRS emis
sions from Its lime kiln from 40-50 
ppm to about 20 ppm merely by 
adding caustic to the scrubber. These 
factors, coupled with the emission 
data showing higher TRS emissions 
from those lime kilns which employed 
only efficient mud washing and good 
lime kiln process control, clearly show 
that caustic scrubbing reduces· TRS 
emissions. 

The mud washing facilities at lime 
kiln E are larger than those at other 
kraft pulp m.llls of equlva.lent pulp ca
pacity. This "overdesign" resulted 
from initial plans of the company to 
process lime mud from waste water 
treatment. These waste water treat
ment plans were later abandoned. 
Since the quality or efficiency of mud 
washing has been shown to be a sig
nificant factor in reducing TRS emis
sions from lime kilns, the larger mud 
washing facilities at lime kiln E un
doubtedly contributed to the low TRS 
emissions observed at this kiln. With 
the data available, however, it ts not 
Possible to separate the relative contri
bution of these mud washing facilities 
to the low TRS emissions observed 
from the relative contributions of 
good process operation of the lime kiln 
and caustic scrubbing. 

Comments questioning the adeQuacy 
of the data base used in developing 
the standards for lime kilns were 
mainly directed toward the following 
paints: the TRS standard was based on 
only one lime kiln; sampling losses 
which may have occurred during test
ing were not taken into account; and 
no lime kiln met both the TRS stan- · 
dard and the particulate standard. 

Ai> mentioned a.hove, the TRS stan
dard Is based upon the emission con
trol system installed at lime kiln E 
<l.e., efficient mud washing, good lime 
kiln process operation, and caustic 
scrubbing). While It ls true that no 
other lime kiln in the United States ts 
currently achieving the TRS emission 
levels observed at lime kiln·E, there ts 
no other lime kiln in the United States 
which is using the same emission con
trol system that Is employed at this fa
cfilty. Ai> discussed in the SSEIS, an 
analysis of the various parameters In· 
fiuencing TRS emissions from lime 
kilns indicates that this system of 
emission reduction could be applied· to 
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all new, modified, or reconstructed 
lime kilns and achieve the same reduc· 

· tlon 1n emissions as observed at lime 
,kJln E. Section 111 of the Clean Air 
Act requires that "standards of perfor· 
mance refiect the degree of emission 
reduction achievable through the ap· 
plication of the best system of con· 
tlnuous emission reduction which 
(taking into consideration the cost of 
achieving such emission reduction, and 
any nonalr quality health and environ· 
mental Impact and energy require· 
ments> the Administrator determines 
baa been adequately demonstrated for 
that category of sources." Litigation of 
standards of performance has resulted 
In clarification of the term "adequate· 
1Y demonstrated." In Portland Cement 
Asaoclatlon v. Ruckelshaus <486 F. 2d 
1'15, D.C. Circuit, 1973>, the standards 
of. performance were viewed by the 
Court as "technology-forcing." Thus, 
while a system of emission reduction 
must be available for use to be consld· 
ered adequately demonstrated. It does 
not have to be in routine use. Bowev· 
er, In order to ensure that the numerl· 
cal emission Umit selected was consis· 
tent with proper operation and main· 
tenance of the emission control system 
on lime kiln E, continuous monitoring 
data was examined. This analysis lndi· 
cated that an emission source test of 
lime kiln E would have found TRS 
emission above 5 ppm greater than 5 
percent of the time. This analysis also 
Indicated, however, that It was very 
unlikely that an emission source test 
of lime kiln E would have found TRS 
emissions above 8 ppm. Thus, It ap
peared that the 5 ppm TRS numerical 
emission Umit - included in the pro
posed 3tandard for lime kilns was too 
stringent. Accordingly, the numerical 
emission limit Included 1n the promul· 
p.ted TRS standard for lime kilns has 
been ,revised to 8 ppm. As discussed 
later in this preamble, consistent with 
this change In the numerical emission 
Umit, the excess emissions allowanoe 
Included within the emission monitor· 
Ing requirements has been eJtmtv>eU<L 

This does not refiect a change In the 
basis for the standard. The standard Is 
st1ll based on the best system of emJs. 
sion reduction, considering costs, for 
controlling TRS emissions from lime 
kilns <I.e., efficient mud washing, good 
lime kiln process operation. and caus
tic scrubbing>. This system, or one 
equivalent to It, will still be required 
to comply with the standard. 

Since proposal of the standards, 
sample losses of up to 20 percent 
during emission source testing have 
been confirmed Although these losses 
were not considered in selecting the 
numerical emission Umit Included In 
the propased TRS emission standard, 
they have been considered 1n selecting 
the numerical emission Umit Included 
In the promulgated standard. Also, 
since the amount of sample 1088 that 

IUl.ES AN~ !EGUl!.ATION$ 

occurs within the TRS emission mea
surement system during source testing 
can be determined. procedures ·have 
been added to Reference Method 16 
requiring determination of these losses 
during each source test and adjust· 
ment of the emission data obtained to 
take these losses Into account. 

With regard to the ablllty of a lime 
kiln to comply with both the TRS 
emission standard and the particulate 
emission standard simultaneously, 
caustic scrubbing will tend to Increase 
particulate emissions due to release of 
sodium fume from the scrubbing 
liquor. Compared to the concentration 
of particulate matter permitted In the 
gases discharged to the atmosphere, 
however, the potential contribution of 
sodium fume from caustic scrubbing is 
quite small. Consequently, with proper 
operation and maintenance, sodium 
fume due to caustic scrubbing will not 
cause particulate emissions from a 
lime kiln to exce~d the numerical 
emission limit included 1n the promul· 
gated standard. 

Recovery Furnace. A number of com
ments were received regarding both 
the proposed TRS emission standard 
and the proposed particulate emission 
standard for recovery furnaces. Basi
cally, the major Issue was whether a 
cross recovery furnace could comply 
with the 5 ppm TRS standard or 
whether a separate standard was nec
essary. 

Review of the data and information 
submitted with these comments ind!· 
cates that the operation of cross recov· 
ery furnaces is substantially different 
from that of straight kraft recovery 
furnaces. The sulfidity of the black 
liquor burned in cross recovery fur· 
naces and the heat content of the 
liquor, "'both of which are significant 
factors lnfluencing TRS emissions, are 
considerably different from the levels 
found 1n straight kraft recovery fur· 
naces. 

Analysis of the data Indicated that 
TRB emissions were generally less 
than 25 ppm, with only occasional ex
cunaons exoeeding this level. Conse
quently, the promulgated TRS emis
sion standard has been revised to in· 
elude a separate TRS numerical emfs. 
ston Umit of 25 ppm for cross recovery 
furnaces. 

Smelt Dtssolving Tank. Numerous 
comments were received concerning 
the format of the proposed TRS and 
particulate emission standards for 
smelt dissolving tanks. These com· 
ments pointed out that standards In 
terms of emissions per unit of air-dried 
pulp were Inequitable for kraft pulp 
mills which produced low-yield pulps 
since both TRS and particulate emis
sions from the smelt dissolving tanks 
are proportional to the tons of black 
liquor solids fed into the tanks. The 
black liquor solids produced per ton of 
air-dried pulp, however, can vary sub-

stantlally from mill to mill. A standard 
in terms of emissions per unit of air· 
dried pulp, therefore, requires greater 
control of emissions at kraft pulp mllls 
which use low-yield pulps <higher 
solids-to-pulp ratio>. 

Review of these comments does 
Indeed indicate that the format of the 
proposed standards was inequitable. 
The format of the promulgated stan
dards, therefore, has been revised to 
emissions per wtit of black liquor 
solids fed to the smelt dissolving 
tanks. Since the percent solids and 
ble.ck liquor !lov: rate to the recovery 
furnace is routinely monitored at kraft 
pulp mills, the weight of black liquor 
solids corresponding to a particular 
emlssloris period will be easy to deter· 
mine. 

Brown Stock Washers. Several com
ments expressed concern about com· 
bustlon of the high volume-low TRS 
concentration gases discharged from 
brown stock washers and black liquor 
oxidation facllltles in recovery fur· 
naces without facing a serious risk of 
explosions. As discussed 1n the SSEIS, 
information obtained from two kraft 
pulp mill operators indicates that this 
practice is both safe and reliable when 
it is accompanied by careful engineer
ing and operating practices. Danger of 
an explosion occurring is essentially 
eliminated by introducing the gases 
high 1n the furnace. Since some older 
furnaces do not have the capability to 
accept large volumes of gases at 

' higher combustion ports, this practice 
may not be safe for some existing fur
naces. In addition, the costs associated 
with altering these furnaces to accept 
these gases are frequently prohibitive. 
Consequently, the promulgated stan
dards include an exemption for new, 
modified, or reconstructed brown 
stock washers and black liquor oxlda· 
tton faclllties within existing !traft 
pulp mills where combustion of these 
gases 1n an existing faclllty is not fea
sible from a safety or economic stand· 
point. 

CONTml10US MONITORING 

Numerous comments were received 
concerning the proposed continuous 
monitoring requirements. Generally, 
these comments questioned the re
quirement to install TRS monitors 1n 
light of the absence of perf.ormance 
specifications for these monitors. 

At the time of proposal of the stan
dards, both EPA and the kraft pulp 
mill Industry were engaged in develop
ing performance specifications for 
TRS continuous emission monitoring 
systems. It was expected that this 
work would lead to performance spec!· 
ficatlons for these monitoring systems 
by the time the standards of perfor· 

'mance were promulgated. Unfortu· 
nately, this Is not the case. In a joint 
EPA/industry effort, the compaUbility 
of v8.rtous TRS emission monitoring 
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methods with Reference Method 16, 
which is the performance test method 
to determine TRS emissions, is still 
under study. There is little doubt but 
that thefc TRS emission monitoring 
systems will be shown to be compati
ble with Reference Method 16, and 
that performance specifications for 
these systems will be developed. Con
sequently, the promulgated standards 
include TRS continuous emission mon
itoring requirements. These require
ments, however, wiU not become effec
tive until performance specifications 
for TRS continuous emission monitor
ing systems have been developed. To 
accommodate this situation, not only 
for the promulgated standards for 
kraft pulp mills. but also for standards 
of performance that may be developed 
in the future that may also face this 
situation, section 60.13 of the General 
Provisions for subpart 60 is amended 
to provide that continuous monitoring 
systems need not be installed until 
performance specifications for these 
systems are promulgated under Ap
pendix B to subpart 60. This will 
ensure that all facilities which are cov
ered by standards of performance will 
eventually install continuous emission 
monitoring systems where required. 

EXCESS Ell!lISSIONS 

Numerous comments were received 
which were concerned with the excess 
emission allowances and the reporting 
requirements for excess emissions. In 
general, these comments reflected a 
lack of understanding with regard to 
the concept of excess emissions. Con
sequently, a brief review of this con
cept is appropriate. 

Standards of performance have two 
major objectives. The first is installa
tion of the best system of emisslon re
duction, considering costs; and the 
second is continued proper operation 
and maintenance of the system 
throughout Its useful life. Since the 
numerical emission limit included in 
standards of performance is selected 
to reflect the performance of the best 
system of emission reduction under 
conditions of proper operation and 
maintenance, the performance test, 
under 40 CFR 60.8 represents the abil
ity of the source to meet these objec
tives. Performance tests, however, are 
often time consuming and complex. As 
a result, while the performance test is 
an excellent mechanism for achieving 
these objectives, it is rR.ther cumber
some and inconvenient for routinely 
achieving these objectives. Therefore, 
the Agency _believes that continuous 
monitors must play an important role 
in meeting these objectives. 

Excess emissions are defined as emis
sions exceeding the numerical emis
sion limit included In a Standard of 
performance. Continuous emission 
monitoring, therefore, identifies peri
ods of excess emissions and when com-

bined with the requirement that these 
periods be reported to EPA, it provides 
the Agency with a useful mechanism 
for achieving the previously men
tioned objectives. 

Continuous emission monitoring, 
however, will identify all periods of 
excess emissions, including those 
which are not the result of improper 
operation and maintenance. Excess 
emissions due to start-ups, shutdowns, 
and malfunctions, for example, are un
avoidable or beyond the control of an 
owner or operator and cannot be at
tributed to improper operation and 
maintenance. Similarly, excess emis
sions as a result of some inherent vari
ability or fluctation within a process 
which influences emissions cannot be 
attributed to improper operation and 
maintenance, unless these fluctatians 
could be controlled by more carefully 
attending to those process operating 
parameters during routine operation 
which hav~ little effect on operation 
of the process, but which may have a 
significant effect on emissions. 

To quantify the potential for excess 
emissions due to inherent variability 
in a process, continuous monitoring 
data are used whenever possible to cal
culate an excess emission allowance. 
For TRS emissions at kraft pulp mills, 
this allowance is defined as follows. If 
a calendar quarter is divided into dis
crete contiguous 12-hour time periods, 
the excess emission allowance is ex
pressed as the percentage of these 
time periods. Excess emissions may 
occur as the result of unavoidable vari
ability within the kraft pulping pro
cess. Thus, the excess emissions 
allowance represents the potential for 
excess emissions under conditions of 
proper operation and maintenance in 
the absence of start-ups, shutdowns 
and malfunctions, and. is used as a 
guideline or screening mechanism for 
interpreting the data generated by the 
excess emission reporting require
ments. 

Although the excess emission report
ing requirements provide a mechanism 
for achieving the objective of proper 
operation and maintenance of the best . 
system of emission reduction. this 
mechanism is not necessarily e, direct 
indicator of improper operation and 
maintenance. Consequently, excess 
emission reports must be reviewed and 
interpreted for proper decisiorunaldng. 

Xn general, the comments received 
concerning the excess emission report
ing requirements Questioned: < 1 > The 
adequacy of the TRS excess emission 
allowance for lime ltilns and c:n the 
lack of a TRS excess emission 
allowance for recovery furnaces. 

With regard to the adequacy of the 
TRS excess emissions allowance for 
lime kilns, a reevaluation of the TRS 
emission data from llme kUn la: led the 
Agency to the conclusion that, for a 
TRS - emission limit of S ppm, an 
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excess emission allowance of 6 percent 
was appropriate. However, a similar 
analysis also indicates that an excess 
emission allowance is not appropriate 
at a TRS emission level of 8 ppm. Ac
cordingly, the excess emission report
ing requirements included in the pro
mulgated standard for lime kilns con
tains no excess emission allowance. 
This does not represent a change in 
the basis of the standard. The stand
ard will still require installation of the 
best system of emission reduction, con
sidering costs <i.e., efficient mud wash
ing, good lime kiln process operation, 
and caustic scrubbing; or an alterna-

" tive system equivalent to the perfor
mance of this system>. 

With regard to the lack of a TRS 
excess emission allowance for recovery 
furnaces, at the time of proposal of 
the standards, no TRS continuous 
emission monitoring data were avail
able from a well-controlled and well 
operated recovery furnace which could 
be used to determine an excess emis
sion allowance. Several months . of 
TRS continuous emission monitoring 
data, however, were submitted u.ith 
the comments received from the oper
ator of recovery furnace D concerning 
this point. 

A review of the data indicates that., 
while some of the excursions of TRS 
emissions above 5 ppm reflected either 
improper operation and maintenance, 
or start-ups, shutdowns, or malfunc
tions, most of these excursions reflect
ed unavoidable normal variability in 
the operation of a kraft pulp mill re
covery furnace. Discounting those ex
cursions in emissions from the data 
which were due to !mproper operation 
and maintenance, or start-ups, shut
downs, or mal!unctions indicates that 
an excess emission allowance of 1 per
cent is appropriate for all recovery 
furnaces. 

Including an excess emissions 
allowance in the promulgated stan
dards for recovery furnaces, but not 
for lime kilns, is a reversal of the pro
posed· reQuirements. Including such an 
allowance for recovery furnaces but 
not for lime kilns, however, is consis· 
tent with the nature of the different 
emission control systems which were 
selected as the bases for these stan
dards. The emission control system 
upon which the TRS standard for re
covery furnaces is based consists of 
black liquor oxidation and good pro
cess operation of the recovery furnace 
for direct recovery furnaces, and good 
process operation alone for indirect re
covery furnaces. Neither of these emis
sion control systems are particularly 
well suited to controlling fluctuations 
in the l:traft pulping process. Thus, 
fluctuations in the precess tend to 
pass through the emission control 
system and show up as fluctuations in 
TRS emissions. 

The emission control system upon 
which the TRS standard for lime kilns 



is based consists of efficient mud 
washing, good process operation of the 
lime kiln, and caustic scrubbing of the 
gases discharged from the lime kiln. 
As with the emission control system 
upon which the standard !or recovery 
furnaces is based, the first two emis
sion control techniques <i.e., mud 
washing and good process operation> 
are not particularly well suited to con
trolling fluctuations in the kraft pulp. 
ing process. The third emission control 
technique, however, caustic scrubbing, 
is an "add-on" emission control tech
nique that can be designed to a.Ccom
modate fluctuations in TRS emissions 
and minimize or essentially eliminate 
these fluctuations. 

EMISSION TESTING 

A few comments were received 
which questioned the validity of the 
results obtained by Reference Method 
16, due to sample losses and sulfur 
dioxide <SO.> interference. 

With regard to the validity of the re
sults obtained by Reference Method 
16. as mentioned earlier, dµring the 
emission testing program, it was not 
widely known that sample losses could 
occur within the TRS emission mea
surement system. Since proposal of 
the standards, however, sample losses 
of up to 20 percent during emission 
source testing have been confirmed. 
Although these losses were not consid
ered in selecting the numerical emis
sion limits included in the proposed 
TRS emission standards, they have 
been considered in selecting the nu
merical emission limit included in the 
promulgated standards. Also, since the 
amount of sample loss that occurs 
within the TRS emission measure
ment system during source testing can 
be determined, procedures have been 
added to Reference Method 16 requir
ing determination of these losses 
during each source test and adjust
ment of the emission data obtained to 
take these losses into account. This 
wlll ensure that the TRS emission 
data obtained during a performance 
test are accurate. 

It has also been confirmed that high 
concentrations of SO, wilf interfere 
with the determination of TRS emis
sions to some extent. At this point, 
however, it is not known what SO, 
concentration levels wlll result in a sig
nificant loss of accuracy in determin
ing TRS emissions. The ability of a ci
trate scrubber to selectively remove 
SO, prior to measurement of TRS 
emissions is now being tested. In addi
tion, various chromatographic col
umns might exist which would effec
tively resolve this problem. As soon as 
an appropriate technique is developed 
to overcome this problem, Reference 
Method 16 will be amended. 

This problem of SO, interference 
will not present major difficulties to 
the use of Reference Method 16. Rela-

tlvely high so. concentration levels 
were observed in only one EPA emis
sion source teat. Accordingly. high so. 
concentration levels are probably not 
a frequent occurrence within kraft 
pulp mills. More importantly, howev
er, high so. concentrations only inter
fere with the determination o! methyl 
mercaptan in the emission measure
ment system outlined in Reference 
Method 16. Since methyl mercaptan Is 
usually only a small contributor to 
total TRS emissions, neglecting 
methyl mercaptan where this interfer
ence occurs should not seriously affect 
the determination of TRS emissions. 
Consequently, Reference Method 16 
can be used to enforce the promulgat
ed standards without major difficul
ties. 

Miscellaneous: The effective date of 
this regulation is February 24, 1976. 
Section lll<b>Cl)(B> o! the Clean Air 
Act provides that standards of perfor
mance or revisions of them become ef
fective upon promulgation and apply 
to affected f~ilitles, construction or 
modification of which was commenced 
after ihe date of proposal <September 
24, 1976). . 

NOTl!:.-An economic assessment has been 
prepared as required under section 317 of 
the Act. This also satisfies the requirements 
of Executive Orders 11821 and OMB Clrcu· 
lar A-107. 

Dated: February 10, 1978. 
BARBARA BLUM, 

Acting Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

$ubpCllr9 A-G.inoral Provisions 

1. Section 60.13 is amended to clarify 
the provisions in paragraph Ca> by re
vising paragraph Ca> to read as follows: 

§ 60.13 Monitoring requirements. 
Ca> For the purposes of this section, 

all continuous monitoring systems re
quired under applicable subparts shall 
be subject to the provisions of this sec
tion upon promulgation of perfor
mance specifications !or continuous 
monitoring system under Appendix B 
to this part, urJess: 

Cl> The continuous monitoring 
system is subject to the provisions of 
paragraphs <c><2> and <c><3> of this 

· section, or 
C2) otherwise specified in an applica

ble subpart or by the Administrator. 

0 0 • • • 
2. Part 60 is amended by adding sub

part BB as follows: 

llubpo1'9 00--Stanclord• af l'erfannance far Kroft Pulp 
Miii• 

Sec. 
60.280 Applicability and designation of af

fected faclllty. 
60.281 Deflnltlons. 

60.282 Standard for particulate matter. 
60.283 Standard for total reduced sulfur 

<TRS>. 
60.284 l\/Ionltortng of emlss1ons and oper

ations. 
60.285 Test methods and procedures. 

A'OTBoRITY: Secs. 111, 301<a> of the Clean 
Air Act, as amended £42 U.S.C. 7411, 
7601<a>l. and additional authority as noted 
below. 

Subpart IS-Standards of Performance far 
Kraft Pulp Miiis 

60.280 Applicabllity and designation of af
fected radlity. 

Ca> The provisions o! th!s subpart 
are applicable to the following affect
ed facilities in kraft pulp mills: digest
er system, brown stock washer system, 
multiple-effect evaporator system, 
black liquor oxidation system, recov
ery furnace, smelt dissolving tank, 
lime kiln, and condensate stripper 
system. In pulp mills where kraft 
pulping Is combined with neutral sul
fite semlchemlcal pulping, the provi
sions of this subpart are applicable 
when any portion of the material 
charged to an affected facility is pro
duced by the kraft pulping operation. 

Cb> Any facility under paragraph Ca> 
of this section that commences con
struction or modification after Sep
tember 24, 1976, is subject to the re
quirements of this subpart. 

I 60.281 Definitions. 
As used in this subpart, all terms not 

defined herein shall have the same 
meaning given them in the Act and In 
Subpart A. 

Ca> "Krafi pulp mill" means any sta
tionary source which produces pulp 
from wood by cooking <digesting) 
wood chips in a water solution of 
sodium hydroxide and sodium sulfide 
<white liquor> at high tempera':.ure 
and pressure. Regeneration '-0f the 
cooking chemicals through a reco•·ery 
process is also considered part of the 
kraft pulp mlll. 

Cb> "Neutral sulfite semlchemlcal 
pulping operation" means any oper
ation in which pulp is produced from 
wood by cooking <digesting) wood 
chips in a solution of sodium sulfite 
and sodium bicarbonate, followed by 
mechanical defibrating (grinding). 

Cc> "Total reduced sulfur CTRS>" 
means the sum of the sulfur com
pounds hydrogen sulfide, methyl mer· 
captan, dimethyl sulfide, and dimethyl 
disulfide, that are released during the 
kraft pul~ratlon and measured 
by Reference Method 16 . 

Cd> "Digester system" means each 
continuous digester or each batch di
gester used for the cooking of wood in 
white liquor, and associated !lash 
tankCs>. below tankCs>. chip steamer<s>. 
and condenser<s>. 

Ce> "Brown stock washer system" 
means brown stock washers and associ
ated knotters, vacuum pumps, and fil-
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trate tanks used to wash the pulp fol· 
lowing the digester system. 

<f> · "Multiple-effect evaporator 
system" means the multiple-effect 
evaporators and associated 
condenser<s> and hotwellCs> used to 
concentrate the spent cooking liquid 
that is separated frpm the pulp <black 
liquor>. 

<g> "Black liquor oxidation system" 
means the vessels used to oxidize, with 
air or oxygen, the black liquor, and as
sociated storage tankCs>. 

<h> "Recovery furnace" means either 
a straight kraft recovery furnace or a 
cross recovery furnace, and includes 
the direct-contact . evaporator for a 
direct-contact furnace. 

<D "Straight kraft recovery furnace" 
means a furnace used to recover 
chemicals consisting primarily of 
sodium and sulfur compounds by 
burning black liquor which on a quar
terly basis contains 7 weight percent 
or less of the total pulp solids from 
the neutral sulfite semlchemical pro
cess or has green liquor sulfldity of 28 
percent or less. · 

(j) "Cross recovery furnace" means a 
furnace used to recover chemicals con
sisting primarily of sodium and sulfur 
compounds by burning black liquor. 
which on a quarterly basis contains 
more than 7 weight percent of the 
total pulp solids from the neutral sul· 
fite semichemical process and has a 
green liquor sulfidity of more than 28 
percent. 

<k> "Black liquor solids" means the 
dry' weight of the solids which enter 
the recovery furnace in the· black 
liquor. 

m "Green liquor sulfidit;r" means 
the sulfidity of the liquor which leaves 
the smelt dissolving tank. 

<m> "Smeit dissolving tank" means a 
vessel used for dissolving the smelt 
collected from the recovery furnace. 

Cn> "Lime kiln" means a unit used to 
calcine lime mud, which consists pri· 
marily of calcium carbonate, into 
quicklime, which is calcium oxide. 

Co> "Condensate stripper system"· 
means a column, and associated con
densers, used to strip, with air or 
steam, TRS compounds from conden
sate streams from various processes 
within a kraft pulp mill. 

§ 60.282 Standard for particulate matter. 
<a> On and after the date on which 

the performance test· required to be 
conducted by §60.8 ts completed, no 
owner or operator subject to the provl· 
sions of this subpart shall cause to be 
discharged into the atmosphere: 

< 1 > From any recovery furnace any 
gases which: 

m Contain particulate matter in 
excess of 0.10 g/dscm <0.044 gr/dscf) 
corrected to 8 percent oxygen. 

<Ii> Exhibit 35 percent opacity or 
greater .. 

<2> From any smelt dissolving tank 
any gases which ·contain particulate 
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matter in excess of 0.1 g/kg black 
liquor solids <dry welght)[0.2 lb/ton 
black liquor solids <dry weight)]. 

<3> From any lime kiln any gases 
which contain particulate matter in 
excess of: 

(f) 0.15 g/dscm <0.067 gr/dscf> cor
rected to 10 percent oxygen, when gas
eous fossil fuel is burned. 

cm 0.30 g/dscm <0.13 gr/dscf) cor
rected to 10 percent oxygen, when 
liquid fossil fuel is burned. 

§ 60.284 Monitoring of emlBBlons and op
erations. 

<a> Any owner or operator subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate 
the following .continuous monitoring 
systems:· 

< 1 > A continuous mo.nitoring system 
to monitor and record the opacity of 
the gases discharged into the atmos
phere from any recovery furnace. The 
span of this system shall be set at 70 
percent opacity. 

§60.283 Standard for total reduced sulfur <2> Continuous monitoring systems 
<TRS>. to monitor and record the concentral 

ca> On and after the date on which tion of TRS emissions on a dry basiS 
the performance test required to be and the percent of oxygen by volume 
conducted by § 60.8 ls completed, no on a dry basis in the gases discharg~d 
owner or operator subject to the provi- into the atmosphere from any lime 
sions of this subpart shall cause to be kiln, recovery furnace, digester 
discharged into the atmosphere: system, brown stock washer system, 

c 1 > From any digester system, brown multiple-effect evaporator system, 
stock washer system, multiple-effect black liquor oxidation system, or con
evaporator system, black liquor oxlda· densate stripper system, except :where 
tion system, or condensate stripper the provisions of I 60.283Ca><l> Ciif> or 
system any gases which contain TRS Civ> apply. These systems shall be lo
in excess of 5 ppm by volume on a dry cated downstream of the cont~l 
basis, corrected to 10 percent oxygen, deviceCs> and the span(s) of these con-

-tinuous monitoring system<s> "shall be 
unless the following conditions are set: 
met: (1) At a TRS concentration of 30 

(1) The gases are combusted in a lime ppm for the TRS continuous monitor· 
kiln subject to the provisions of P&ra· ing system, except that for any cross. 
graph <a><5> of this section; or recovery furnace the span shall be set 

<U> The gases are combusfled in a re- at 50 ppm. 
covery furnace subject to the provi- <If> At 20 percent oxygen for the 
sions of paragraphs <a><2> or <a><3> of continuous oxygen monitoring system. 
this section; or Cb) Any owner or operator subject to 

<Uf> The gases are combusted with the provisions of this subpart shall in· 
other waste gases in an incinerator or stall, calibrate, maintain, and operate 
other device, or combusted in a lime the following continuous monitoring 
kiln or recovery furnace not subject to devices: 
the provisions of this subpart, and are <1> A monitoring device which mea
subjected to a minimum temperature sures the combustion temperature at 
of 1200· F. for at least 0.5 second; or the point of incineration of effluent 

Civ> It has been demonstrated to the gases which are emitted from any di· 
Admtnlstrator's satisfaction by the gester system, brown stock washer 
owrter or operator that incinerating system, multiple-effect evaporator 
the exhaust gases from a new, modi- system, black liquor oxidation system, 
fled, or reconstructed black liquor oxi· or condensate stripper system where 
datlon system or brown stock washer the provisions of § 60.283<a><l>CU1> 
system in an existing facility ls tech· apply. The monitoring device is to be 
nologically or economically not feasl· certified by the manufacturer to be ac
ble. Any pempt system will become.,. curate within ±1 percent of the tem
subject a> the provisions of this sub- '''t>e•tllre- eetng..meas~"' ·· 
part lf the facility is changed so that CU ~ amy lime lflin or smelt dis· 
the gases can be incinerated. solvfni t'ank using a scrubber emission 

(2) From any straight kraft recovery control device: 
furnace any gases which contain TRS m A monitoring device for the con· 
in excess of 5 ppm by volume on a dry tinuous measurement of the pressure 
basis, corrected to 8 percent oxygen. loss of the gas stream through the 

<3> From any cross recovery furnace control equipment. The monitoring 
any gases which contain TRS in excess device is to be certified by the manu
of 25 ppm by volume on a dry basis, facturer to be accurate to within a 
corrected to 8 percent oxygen. gage pressure of ±500 pascals <ca. ±2 

<4> From any smelt dissolving tank inches water gage pressure>. 
any gases which contain TRS in excess <l1> A monitoring device for the con
of 0.0084 g/kg black liquor solids (dry tinuous measurement of the scrubbing 
weight> C0.0168 lb/ton liquor solids liquid supply pressure to the control 
(dry weight>]. equipment. The monitoring device Is 

<5> From any lime kiln any gases to be certified by the manufacturer to 
which contain TRS in excess of 8 ppm be accurate within ± 15 percent of 
by volume on a dry basis, corrected to design scrubbing liquid supply pres-
10 percent oxygen. sure. The pressure sensor or tap ls to 
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be located close to the scrubber liquid · 
discharge point. The Administrator 
may be consulted for approval of alter
native locations. 

<c> Any owner or operator subject to 
the provisions of this subpart shall, 
except where the provi~lons of 
§ 60.283<a>Cl><M · or § 60.283Ca>CO 
apply. 

<1> Calculate and record on a dally 
basis 12-hour average TRS concentra
tions for the two consecutive periods 
of each operating day. Each 12-hour 
average shall be determined as the 
arithmetic mean of the appropriate 12 
contiguous 1-hour average total re
duced sulfur concentrations provided 
by each continuous monitoring system 
installed under paragraph <a><2> of 
this section. 

<2> Calculate and record on a dally 
basis 12-hour average oxygen concen
trations for the two consecutive peri
ods of each operating day for the re
coverY. furnace and lime k.Jln. These 
12-hour averages shall correspond to 
the 12-hour average TRS concentra
tions under paragraph <c><l> of this 
section and shall be determined as an 
arithmetic mean of the appropriate 12 
contiguous 1-hour average oxygen con
centrations provided by each continu
ous monitoring system installed under 
paragraph <a><2> of this section. 

<3> Correct all 12-hour average TRS 
concentrations to 10 volume percent 
oxygen, except that all 12-hour aver
age TRS concentration from a recov
ery furnace shall be corrected to ·8 
volume percent using the following 
equation: 

C..,n=C-x<21-X/21-Y> 

where: 
C-=the concentration corrected for 

oxygen. 
c_=the concentration uncorrected for 

oxygen. 
X=the volumetric oxygen concentration In 

percentage to be corrected to <8 percent 
for recovery furnaces and 10 percent for 
lime kilns, Incinerators, or other de· 
vices>. 

Y.=the measured 12-hour average volumet
ric oxygen concentration. 

<d> For the purpose of reports re
quired under § 60.7<c>. any owner or 
operator subject to the provisions of 
this subpart shall report periods of 
excess emissions as follows: 

<1 > For emissions from any recovery 
furnace periods of excess emissions 
are: 

·m All 12-hour averages of TRS con
centrations above 5 ppm by volume for 
straight kraft recovery furnaces and 
above 25 ppm by volume for cross re
covery furnaces. 

. (ii) All 6-minute average opacities 
·that exceed 35 percent. 

<2> For emissions from any lime kiln, 
periods of excess emissions are all 12-
hour average TRS concentration 
above 8 ppm by volume·. 

<3> For emissions from any digester 
system, brown, stock washer system, 
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multiple-effect evaporator system, 
black liquor oxidation system, or con
densate stripper system periods of 
excess emissions are: 

CD All 12-hour average TRS concen
trations above 5 ppm by volume unless 
the provisions of § 60.283(a)(l) m. (ii), 
or <Iv> apply; or 

<ii> All periods in excess of 5 minutes 
and their duration during which the 
combustion temperature at the point 
of incineration is less than 1200° F. 
where the provisions of 
§ 60.283<a><l><U> apply. 

<e> The Administrator will not con
sider periods of excess emissions re
ported under paragraph Cd) of this sec
tion to be indicative of a violation of 
§ 60.ll<d> provided that: 

< 1 > The percent of the total number 
of possible contiguous periods of 
excess emissions in a quarter <exclud
ing periods of startup, -shutdown, or 
malfunction and periods when the fa
cility is not operating) during which 
excess emissions occur does not 
exceed: 

<D One percent for TRS emissions 
from recovery furnaces. 

<ii> Six percent for average opacities 
from recovery furnaces. 

<2> The Administrator determines 
that the affected facility, including air 
pollution control equipment, is main
tained and operated in a manner 
which is consistent with good air pol
lution control practice for minimizing 
emissions during periods of excess 
emissions. 

§ 60.285 Test methods and procedures. 

<a> Reference methods in Appendix 
A of this part, except as provided 
under § 60.8Cb), shall be used to deter
mine compliance with § 60.282Ca> as 
follows: 

<1> Method 5 for the concentration 
of particulate matter and the associat
ed moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

<3> When determining compliance 
with§ 60.282Ca><2>. Method 2 for veloc
ity and volumetric flow rate. • 

<4> Method 3 for gas analysis, and 
<5> Method 9 for visible emissions. 
<b> For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.85 dscm/hr <0.53 dscf/min) 
except that shorter sampling times, 
when necessitated by process variables 
or other factors, may be approved by 
the Administrator. Water shall be 
used as the cleanup solvent instead of 
acetone in the sample recovery proce
dure outlined in Method 5 . 

Cc> Method 17 <in-stack filtration> 
may be used as an alternate method 
for Method 5 for determining compli
ance with § 60.282Ca><l><D: Provided, 
That a constant value of 0.009 g/dsem 
<0.004 gr/dscf> is added to the results 
of Method 17 and the stack tempera-

ture is no greater than 205' C Cea. 400' 
F>. Water shall be used as the cleanup 
solvent instead of acetone In the 
sample recovery procedure outlined in 
Method 17. 

Cd> For the purpose of determining 
compliance with § 60.283Ca> (1 ), C2>, 
<3>, <4>, and <5>. the following refer
ence methods shall be used: 

<l> Method 16 for the concentration 
ofTRS, 

<2> Method 3 for gas analysis, and 
C3> When determining compliance 

with § 60.283<a>C4>, use the results of 
Method 2, Method 16, and the black 
liquor solids feed rate in the following 
equation to determine the TRS emis
sion rate. 

_E =<CJ .... + C,...,,F,..sa + C..,..F0,.. + C 
mmsFoams> <Q .. >IBLS 

Where: 
E = mass of TRS emitted per unity of black 

liquor solids (g/kg> <lb/ton>· 
c .... = average concentration of hydrogen 

sulfide <H.S> during the test period, 
PPM. 

C11.sn = average concentration of methyl 
mercaptan <MeSH> during the 'test 
period, PPM. . 

C011s = average concentration of dimethyl 
sulfide <DMS> during the test period, 
PPM. . .. . . 

C0""" = average concentration of dimethyl 
disulfide <DMDS> during the test period, 
PPM. 

F .... = 0.001417 g/m• PPM for metric units 
= 0.08844 lb/ft• PPM for English units 

T,.tSB = 0.00200 g/m• PPM for metric units 
= 0.1248 lb/ft• PPM for English units 

F....,, = 0.002583 g/m• PPM for metric units 
= 0.1612 lb/ft• PPM for English units 

Fl»DJS = 0.003917 g/m• PPM for metric units 
= 0.2445 lb/ft• PPM for English units 

Q,. = dry volumetric stack gas flow rate cor· 
rected to standard ·conditions, dscm/hr 
(dscf/hr) 

BLS =black liquor solids feed rate, kg/hr 
(lb/hr) 

<4> When determining whether a 
furnace is straight kraft recovery fur
nace or a cross recovery furnace, 
TAPP! Method T.624 shall be used to 
determine sodium sulfide, sodium hy
droxide and sodium carbonate. These 
"determinations shall be made three 
times daily from the green liquor and 
the daily average values shall be con
verted to sodium oxide <Na.O> and 
substituted into the following equa
tion to determine the green liquor sul
fidity: 

GLS = 100 cN ... ;c...,• + cN.,H + c.,ro. 
Where: 
GLS = percent green liquor sulfidlty 
c...., =average concentration of Na.. ex· 

pressed as Na..O Cmg/ll 
C,..OH·= average concentration of NaOH 

expressed as Na..O (mg/ll 
C,...CO, = average concentration of Na,,CO, 

expressed as Na..O Cmg/1> 

Ce> All concentrations of particulate 
matter and TRS required to be mea
sured by this section from lime kilns 
or incinerators shall be corrected 1 O 
volume percent oxygen &nd those con
centrations from recovery furnaces 
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shall be corrected to 8 volnme percent 
oxygen. These corrections shall be 
made in the manner specified in 
§ 60.284(C)(3). 

APPENDIX A-REFERENCE METHODS 

<3> Method 16 and Method 17 are 
added to Appendix A as follows: 

0 • • • ·• 
METHOD 16. SEMICONTINUOUS DETERMINATION 

OF SULFUR EMISSIONS FROM STATIONARY 
SOURCES 

Introduction 

The method described below uses the 
principle of gas chromatographic separation 
and name photometric detection. Since 
there are many system~ or sets of operating 
conditions that represent usable methods of 
determining sulfur emissions, all systems 
which employ this principle, but differ only 
In details of equipment and operation, may 
be used as alternative methods, pro;·lded 
that the criteria set below are met. 

1. Principle and Applicability. 
1.1 Principle. A gas sample is extracted 

from the emission source and diluted with 
clean dry air. An aliquot of the diluted 
sample is then analyZed for hydrogen Sul· 
!Ide <H.S>. methyl mercaptan <MeSH>. di
methyl sulfide CDMS> and dimethyl disul
fide <DMDS> by gas chromatographic <GC> 
separation and name photometric detection 
<FPD>. These four compounds are known 
collectively as total reduced sulfur <TRS>. 

1.2 Applicability. This method is appllca· 
ble for determination of TRS compounds 
from recovery furnaces, lime kilns, and 
smelt dissolving tanks at kraft pulp mills. 

2. Range and Sensitivity. 
2.1 Range. Coupled with a gas chromato

graphic system utilizing a ten mlllillter 
sample size, the maximum llmlt of the FPO 
for each sulfur compound is approximately 
1 ppm. This limit is expanded by dilution of 
the sample gas before analysis. Kratt mill 
gas samples are normally diluted tenfold 
<9:1>. resulting In an upper limit of about 10 
ppm for each compound. 

For sources with emission levels between 
10 and 100 ppm, the measuring range can be 
best extended by reducing the sample size 
to 1 mllllli ter. 

2.2 Using the sample size, the mlnlmlJIP 
detectable concentration is approxlmateTy 
50 ppb. 

3. Interferences. 
3.1 Moisture Condensation. Moisture 

condensation In the sample delivery system, 
the analytical column, or the FPO burner 
block can cause losses or Interferences. This 
potential is eliminated by heating the 
sample line. and by conditioning the sample 
with dr~· dilution air to lower Its dew point 
below the operating temperature of the 
OC/.FPD analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Diox
ide. CO and CO, have substantial desensltlz. 
Ing effect on the name photometric detec
tor even a.fter 9: 1 dilution. Acceptable sys
tems must demonstrate that they have 
eliminated this Interference by aome proce
dure such as eluting these compounds 
before any of the compounds to be mea
sured. Compliance with this requirement 
can be demonstrated by submitting chroma
tograms of calibration gases with and with· 
out co, In the diluent gas. The CO, level 
should be approximately 10 percent for the 
case with CO, present. The two chromato-
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graphs should show agreement within the 
precision limits of Section 4.1. 

3.3 Particulate Matter. Particulate 
matter In gas samples can cause Interfer
ence by eventual clogging of the analytical 
system. This Interference must be ellmlnat
ed by use of a probe fllter. 

3.4 Sulfur Dioxide. SO, is not a specific 
lnterferent but may be present In such large 
amounts that It cannot be effectively sepa
rated from other compounds of Interest . 
The procedure must be designed to ellml· 
nate this problem either by the choice of 
separation columns or by removal of SO, 
from the sample. 

Compliance with this section can be dem
onstrated by submitting chromatograph& of 
calibration gases with SO, present In the 
same quantities expected from the emission 
source to be tested. Acceptable systems 
shall show baseline separation with the am
plifier attenuation set so that the reduced 
sulfur compound of concern Is at least 50 
percent of full scale. Base line separation is 
defined as a return to zero ± percent In the 
Interval between peaks. 

4. Precision and Accuracy. 
4.1 OC/FPD and Dilution System Cali

bration Precision. A series of three consecu
tive Injections of the same calibration gas, 
at any dilution, shall produce results which 
do not vary by more than ± 3 percent from 
the mean of the three Injections. 

4.2 GC/FPD and Dilution System Cali
bration Drift. The calibration drift deter
mined from the mean of three Injections 
made at the beginning and end of any 8-
hour period shall not exceed ± percent. 

4.3 System Calibration Accuracy. The 
complete system must quantitatively trans
port and analyZe with an accuracy of 20 per
cent. A correction factor Is developed to 
adjust calibration accuracy to 100 percent. 

5. Apparatua <See Figure 16-1>. 
5.1.1 Probe. The probe must be made of 

Inert material such as stainless steel or 
glass. It should be designed to Incorporate a 
filter and to allow calibration gas to enter 
the probe at or near the sample entry point. 
Any portion of the probe not exposed to the 
stack gas must be heated to prevent mois
ture condensation. 

5.1.2 Sample Llne. The sample line must 
be made of Teflon,• no greater than 1.3 cm 
<Va> Inside diameter. All parts from the 
probe to the dilution system must be ther
mostatically heated to 120· C. 

5.1.3 Sample Pump. The sample pump 
shall be a leakless Tenon-coated diaphragm 
type or equivalent. If the pump is upstream 
of the dilution system, the pump head must 
be heated to 120· C. 

5.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are made of Inert materials <e.g., 
stainless steel or Teflon>. It must be heated 
to 120" C. and be capable of approximately a 
9:1 dilution of the sample. 

5.3 Gas Chromatograph. The gas chro
matograph must have at least the following 
components: 

5.3.1 Oven. Capable of maintaining the 
separation column at the proper operating 
temperature ± 1 • C. 

5.3.2 Temperature Gauge. To monitor 
column oven, detector, and exhaust tem
perature ± l" C. 

5.3.3 Flow System. Gas metering system 
to measure sample, fuel, combustion gas, 
and carrier gas nows. 

•Mention of trade names or specific prod
ucts does not constitute endorsement by the 
Environmental Protection Agency. 

5.3.4 Flame Photometric Detector. 
5.3.4.1 Electrometer. Capable of full scale 

amplification of linear ranges of lO-• to 10-• 
amperes full scale. 

5.3.4.2 Power Supply. Capable of deliver
ing up to 750 volts. 

5.3.4.3 Recorder. Compatible with the 
output voltage range of the electrometer. 

5.4 Gas Chromatograph Columns. The 
column system must be demonstrated to be 
capble of resolving the four major reduced 
sulfur compounds: H.S. MeSH, OMS, and 
DMDS. It must also demonstrate freedom 
from known Interferences. 

To demonstrate that adequate resolution 
has been achieved, the tester must submit a 
chromatograph of a calibration gas contain
ing all four of the TRS compounds In the 
concentration range of the applicable stan
dard. Adequate resolution will be defined as 
base line separation of adjacent peaks when 
the amplifier attenuation Is set so that the 
smaller peak is ·at least 50 percent of full 
scale. Base line separation is defined In Sec
tion 3.4. Systems not meeting this criteria 
may be considered alternate methods sub
ject to the approval of the Administrator. 

5.5. Calibration System. The calibration 
system must contain the following compo
nents. 

5.5.1 Tube Chamber. Chamber of glass or 
Teflon of sufficient dimensions to house 
permeation tubes. 

5.5.2 Flow System. To measure air flow 
over permeation tubes at ±2 percent. Each 
fiowmeter shall be calibrated a.fter a com
plete test series with a wet test meter. If the 
flow measuring device differs from the wet 
test meter by 5 percent, the completed test 
shall be discarded. Alternatively, the tester 
may elect to use the now data that would 
yield the lowest flow measurement. Calibra
tion with a wet test meter before a test is 
optional. 

5.5.3 Constant Temperature Bath. Device 
capable of maintaining the permeation 
tubes at the calibration temperature within 
±0.1' c. 

5.5.4 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ±1" c. 

6. Reagents. 
6.1 Fuel. Hydrogen <H.> prepUrlfled 

grade or better. 
6.2 Combustion Gas. Oxygen <O,> or air, 

research purity or better. 
6.3 Carrier Oas. Prepurifled grade or 

better. 
6.4 Dlluent. Air containing less than 50 

ppb total sulfur compounds and less than 10 
ppm each of moisture and total hydrocar
bons. This gas must be heated prior to 
mixing with the sample to avoid water con
densation e.t the point of contact. 

6.5 Calibration Gases. Permeation tubes, 
one each of H.S, M:eSH, DMS, and DMDS, 

· agravlmetrically calibrated and certified at 
aome convenient operating temperature. 
These tubes consist of hermetically sealed 
FEP Teflon tubing In which a llqulfled gas
eous substance is enclosed. The enclosed gas 
permeates through the tubing wall at a con
stant rate. When the temperature is con
stant, calibration gases covernlng a wide 
range of !mown concentrations can be gen· 
erated by varying and accurately measuring 
the flow rate of diluent gas passing over the 
tubes. These calibration gases are used to 
callbrate the OC/FPD system and the dilu
tion system. 

7. Pretest Procedure&. The following proce
dures are optional but would be helpful In 
preventing any problem which might occur 
later and Invalidate the entire test. 
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'7.1 After the complete measurement 
system has been set up at the site and 
deemed to be operational, the following pro
cedures should be completed before sam
pling Is Initiated. 

'7.1.1 Leak Test. Appropriate leak test 
procedures should be employed to verify the 
Integrity of all components, sample lines, 
and connections. The following leak test 
procedure is suggested: For components up
stream of the sample pump, attach the 
probe end of the sample line to a ma- no
meter or vacuum gauge, start the pump and 
pull greater than 50 mm <2 In.> Hg vacuum, 
close off the pump outlet. and then stop the 
pump and ascertain that there is no leak for 
1 minute. For components after the pump, 
apply a slight pos!Uve pressure s.nd check 
for leaks by applying a liquid <detergent In 
water, for example> at each Joint. Bubbling 
Indicates the presence of a lea.It. 

'7.1.2 System Performance. Since the 
complete system Is calibrated following each 
test, the precise calibration of each compo
nent Is not critical. However, these compo
nents should be verified to be operating 
properly. This verification can be performed 
by observing the response of flowmeters or 
of the GC output to changes In flow rates or 
calibration gas concentrations and ascer· 
talnlng the response to be within predicted 
limits. In any component, or If the complete 
system falls to respond In a normal and pre
dictable manner, the source of the discrep
ancy should be Identified and corrected 
before proceeding. 

8. Calibration. Prior to any sampling run, 
calibrate the system using the following 
procedures. <If more than one run Is per
formed during any 24-hour period, a calibra
tion need not be performed prior to the 
second and any subsequent runs. The call· 
bratlon must, however, be verified as pre
scribed In Section 10, after the last run 
made within the 24-hour period.) 

11.l General Considerations. This section 
outlines steps to be followed for use of the 
OC/FPD and the dilution system. The pro
cedure does not Include detailed Instruc
tions because the operation of these systems 
is complex, and It requires a understanding 
of the Individual system being used. Each 
system should Include a Written operating 
manual describing In detail the operating 
procedures associated with each component 
In the measurement system. In addition, the 
operator should be familiar with the operat
ing principles of the components; particular
ly the GC/FPD. The citations In the Bib
liography at the end of this method are rec
ommended for review for this purpose. 

8.2 Calibration Procedure. Insert the per
meation tubes Into the tube chamber. 
Check the bath temperature to QSSure 
a,areement with the calibration temperature 
of the tubes within ±0.1· C. Allow 24 hours 
for the tubes to equilibrate. Alternatively 
eciulllbratlon may be verified by Injecting 
S!Ullples of calibration f!'8S at 1-hour lnter
Vllls. The permeation tubes can be assumed 
to have reached equilibrium when consecu
tive hourly samples agree within the precl-

· sion limits of Section 4.1. 
Vary the amount of air flowing over the 

tubes to produce the desired concentrations 
for calibrating the analytical and dilution 
systems. The air flow across the tubes must 
at all times exceed the now requirement of 
the llllalytlcal systems. The concentration In 
parts per million aenerated by a tube con
taining a specific permeant can be calculat-
ed a.s follows: p 

r c = 1(14[ 
Equation 16-1 

where: 
C=Concentratlon of permeant produced In 

ppm. 
P,=Permeatlon rate of the tube In Ilg/min. 
M=Molecular weight of the permeant Cg/g

mole>. 
L=Flow rate, 1/min, of air over permeant@ 

20· C, '760 mm Hg. 
K=Gas constant at 20· C and '760 mm 

Hg=24.04 1/g mole. 
8.3 Calibration of analysis system. Gen

erate a series of three or more known con
centrations spanning the linear range of the 
FPD <approximately 0.05 to 1.0 ppm> for 
each of the four maJor sulfur compounds. 
Bypassing the dilution system. lnJect these 
standards Into the GC/FPD analyZers end 
monitor the responses. Three lnJects for 
each concentration must field the precision 
described in Section 4.1. Fallure to attain 
this precision Is an Indication of n problem 
in the calibration or analytical system. i'uly 
such problem must be Identified D.nd cor
rected before proceeding. 

8.4 Calibration Curves. Plot the OC/FPD 
response In current <amperes> versus their 
causative concentrations In ppm on log-log 
coordinate graph paper for each sulfur com
pound. Alternatively, a least squares equa
tion may be generated from the calibration 
data. 

8.5 Calibration of Dilution System. Gen
erate a l!:nown concentration of hydrogen 
sulfide using the permeation tube system. 
Adjust the now rate of diluent air for the 
first dilution stage so that the desired level 
of dilution Is approximated. Inject the dilut
ed calibration p.s Into the OC/FPD system 
and monitor Its response. Three lnJectlons 
for each dilution must yield the precision 
described In Section 4.1. Failure to a.ttaln 
this precision in this step Is an Indication of 
a problem In the dilution system. Any such 
problem must be Identified and corrected 
before proceeding. Using the calibration 
data for H.S <developed under 8.3> deter
mine the diluted calibration gas concentra
tion in ppm. Then calculate the dilution 
factor as the ratio of the calibration gas 
concentration before dilution to the diluted 
calibration aas concentration determined 
under this paragraph. Repeat this proce
dure for each stage of dilution required. Al· 
ternatlvely, the GC/FPD system may be 
calibrated by generating a series of three or 
more concentrations of each sulfur com
pound and diluting these samples before In· 
Jectlng them into the GC/FPD system. This 
data will then serve a.s the calibration data 
for the unknown samples and a separate de
termination of the dilution factor will not 
be necessary. However, the precision re
quirements of Section 4.1 a.re still applica-
ble. 0 

9. Sampling and Analysts Procedure. 
9.1 Sampling. Insert the sampling probe 

into the test port making certain that no di
lution air enters the stack through the port. 
Begin sampling and dilute the sample ap
proxlmtely 9:1 using the dilution system. 
Note that the precise dilution factor Is that 
which Is determined In paragraph 8.5. Con
dition the entire system with sample for a 
minimum of 15 minutes prior to commenc
ing analysis. 

9.2 Analysis. Aliquots of diluted sample 
are Injected Into the GC/FPD analyzer for 
analysis. · 

9.2.1 Sample Run. A sample run Is com
posed of 16 Individual analyses <lnJects> per
formed over a period of not less than 3 
houI's or more than 6 hours. 
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9.2.2 Observation for Clogging of Probe. 
If reductions in sample concentrations ore 
observed during a sample run that cannot 
be explained by process conditions, the sam
pling must be Interrupted to determine If 
the sample probe Is clogged with particulate 
matter. If the probe Is found to be clogged, 
the test must be stopped and the results up 
to that point discarded. Testing may resume 
after cleaning the probe or replacing It with 
a clean one. After each run, the sample 
probe must be Inspected and, if necessary, 
dismantled and cleaned. 

10. Poat-Test Procedures. 

10.1 Sample Line Loss. A l!:nown concen
tration of hydrogen sulfide at the level of 
the applicable standard, ±20 percent, must 
be Introduced Into the sampling system ot 
the opening of the probe In sufficient quan
tities to Insure that there Is an excess of 
sample which must be vented to the atmo
sphere. The sample must be transported 
through the entire sampling system to the 
measurement system In the normal manner. 
The resulting measured concentration 
should be compared to the known value to 
determine the sampling system loss. A sam
pling system loss of more than 20 percent ls 
unacceptable. Sampling losses of 0-20 per
cent must be corrected for by dividing the 
resulting sample concentration by the frac
tion of recovery. The known gas se.mple may 
be generated using pe,rmeatlon tubes. Alter
natively, cylinders of hydrogen sulfide 
mixed In air may be used provided they are 
traceable to permeation tubes. The optional 
pretest procedures provide a good guideline 
for determining If there are leaks In the 
sampling system. 

10.2 Recalibration. After each run, or 
after a series of runs made within a 24-hour 
period, perform fl partial recalibration uslnff 
the procedures In Section 8. Only H.S Cor 
other permeant> need be used to recalibrate 
the GC/FPD analysis system C8.3> and the 
dilution system <8.5>. 

10.3 Determination of Calibration Drift. 
Compare the calibration curves obtained 
prior to the runs, to the calibration curves 
obtained under paragraph 10.1. The callbre
tlon drift should not exceed the limits set 
forth In paragraph ~.2. If the drift exceeds 
this llm1t, the Intervening run or runs 
should be considered not valid. The tester, 
however, may Instead have the option of 
choosing the calibration data set which 
would give the highest sample values. 

11. Calculations. 

11.1 Determine the concentrations of 
each reduced sulfur compound detected di· 
rectly from the calibration curves. Alterna
tively, the concentrations may be calculated 
using the equation for the least square line. 

11.2 Calculation of TRS. Total reduced 
sulfur will be determined for each anaylsls 
made by sum.ming the concentrations of 
each reduced sulfur compound resolved 
during fl 8'\ven analysis. 

TRS=l: <H.S, MeSH. DMS, 2DMDS>d 
Equation 16-2 

where: 
TRS=Tote.l reduced sulfur In ppm. oet 

basis. 
H.S =Hydrogen sulfide, ppm. 
l\lleSH=Methyl mercaptan, ppm. 
DMS=Dlmethyl sulfide, ppm. 
DMDS=Dlmethyl disulfide, ppm. 
_d=Dllutlon factor, dimensionless. 



11.3 Average TRS. The average TRS will 
be det.ennlned as follows: 

N 
r TRS. 
i = l 1 

Average TRS= N(l-Bwo) 

Average TRS=Average total reduced suflur 
in ppm, dry basis. 

TRS,=Total reduced sulfur In ppm as deter
mined by Equation 16-2. 

N =Number of samples. 
B .. =FrA.ctlon of volume of water vapor In 

the gas stream as determined by method 
4-Detenninatlon of Moisture In Stack 
Gases <36 FR 24887>. 

11.4 Average concentration of Individual 
reduceC! sulfur compounds. 

N 

c 

Equation 16-3 
where: 
S,=Concentratlon of any reduced sulfur 

compound from the ith sample injec
tion. ppm. 

C=Average concentration of any one of the 
reduced sulfur compounds for the entire 
run, ppm. 

N =Number of injections In any run period. 

12. Example System. Described below is a 
system utilized by EPA in gathering NSPS 
data. This system does not now reflect all 
the latest developments In equipment and 
column technology, but It does represent 
one system that has been demonstrated to 
work. 

12.1 Apparatus. 
12.1.l Sampling System. 
12.1.1.1 Probe. Figure 16-1 illustrates the 

probe used In lime kilns and other sources 
where significant amounts of particulate 
matter are present. the probe Is designed 
with the deflector shield placed between the 
sample and the gas Inlet holes and the glass 
wool plugs to reduce clogging of the filter 
and possible adsorption of sample gas. The 
exposed portion of the probe between the 
sampling port and the sample line Is heated 
with heating tape. 

12.1.1.2 Sample Line o/10 Inch Inside diam
eter Teflon tubing, heated to 120· C. This 
temperature is controlled by a thermostatic 
heater. 

12.1.l.3 Sample Pump. Leakless Teflon 
coated diaphragm type or equivalent. The 
pump head Is heated to 120· C by enclosing 
It In the sample dilution box <12.2.4 below>. 

12.1.2 Dilution System. A schematic dia
gram of the dynamic dilution system Is 
given In Figure 16-2. The dilution system Is 
constructed such that all sample contacts 
are made of Inert materials. The dilution 
system which Is heated to 120· C must be ca
pable of a minimum of 9:1 dilution of 
sample. Equipment used In the dilution 
system Is listed below: 

12.1.2.1 Dilution Pump. Model A-150 
Kohmyhr Teflon positive displacement 
type, nonadjustable 150 cc/min. ±2.0 per
cent. or equivalent, per dilution stage. A 9:1 
dllUti<'n of sample Is accomplished by com-
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blnlng 150 cc of sample with 1,350 cc of gas generated at this now rate as measured 
clean drY air as shov.'II In Figure 16-2. by one flowmeter followed by Injection of 

12.1.2.2 Valves. Three-way Teflon sole· calibration gas at the same flow rate as mea-
nold or manual type. sured by the other flo'IVmeter should agree 

12.1.2.3 Tubing. Teflon tubing and flt- within the specified precision limits. If they 
tings are used throughout from the sample do not, then there Is a problem with the 
probe to the GC/FPD to present an Inert mass flow measurement. Each mass flow
surface for sample gas~ meter shall be calibrated prior to the first 

12.1.2.4 Box. Insulated box, heated and teat with a wet test meter and thereafter. at 
maintained at 120· C, of sufficient dlmen- least once each year. 
sions to house dilution apparatus. 12.1.4.3 Constant Temperature Bath. Ca-

12.1.2.5 Flowmeten;. Rotameters or pable of malnta.lning permeation tubes at 
eQulvalent to measure flow from 0 to 1500 certi!lcatlon temperature of 30• C. within 
ml/min ±1 percent per dilution stage. ±0.1" C. 

12.1.3 Gas Chromatograph Columns. 12.2 Reagents 
Two types of columns are used for separa- 12.2.1 Fuel. Hydrogen CH,> prepuri!led 
tlon of low and high molecular weight grade or better. 
sulfur compounds: 12.2.2. Combustion Gas. Oxygen <O,> re-

12.1.3.1 Low Molecular Weight Sulfur search purity or better. 
Compounds Column <GC/FPD-1>. 12.2.3 Cai;rler Gas. Nitrogen CN,> prepurl-

12.1.3.l Separation Column. 11 m by 2.16 fled grade or better. 
mm C36 ft by 0.085 In> Inside diameter 12.2.4 Diluent. Air containing less than 
Teflon tubing packed with 30/60 mesh 50 ppb total sulfur compounds and less than 
Teflon coated with 5 percent polyphenyl 10 ppm each of moisture and total hydro
ether IUld 0.05 percent orthophosphorlc carbons, and filtered using MSA filters 
acid, or equivalent <see Figure 16-3>. 46727 and 79030, or equivalent. Removal of 

12.1.3.l.2 Stripper or Precolumn. 0.6 m sulfur compounds can .be verified by inject
by 2.16 mm <2 ft by 0.085 In) Inside diameter Ing dilution air only, described In Section 
Teflon tubing packed as In 5.3.1. 8.3. 

12.1.3.1.3 Sample Valve. Teflon 10-port 12.2.5 Compressed Air. 60 pslg for QC 
gas sampling valve, equipped with a 10 ml valve actuation. 
sample loop, actuated by compressed air 12.2.6 Calibrated Gases. Permeation 
(Figure 16-3). tubes gravlmetrlcally calibrated and certl-

12.1.3.1.4 Oven. For containing sample fled at 3o.o· C. 
valve, stripper column and separation 12.3 Operating Parameters. 
column. The oven should be capable of 12.3.1 Low-Molecular Weight Sulfur 
maintaining an elevated temperature rang- Compounds. The operating parameters for 
Ing from ambient to 100· C, constant within the GC/FPD system used for low molecular 
± l" C. weight compounds are as follows: nitrogen 

12.1.3.l.5 Temperature Monitor. Thermo- carrier gas flow rate of 50 cc/min, exhaust 
couple pyrometer to measure column oven. temperature of no· C, detector temperature 
detector. and exhaust temperature ±1· C. of 105" C, oven temperature of 40· c, hydro-

12.1.3.l.6 Flow System. Gas metering gen flow rate of 80 cc/min, oxygen flow rate 
system to measure sample flow, hydrogen of 20 cc/min, and sample flow rate between 
flow, and oxygen flow Cand nitrogen carrier 20 and 80 cc/min. 
gas flow>. 12.3.2 High-Molecular 'Weight Sulfur 

12.1.3.l.7 Detector. Flame photometric Compounds. The operating parameters for 
detector. the GC/FPD system for high molecular 

12.1.3.l.8 Electrometer. Capable of full weight compounds are the same as In 12.3.l 
scale amplification of linear ranges of 10-• except: oven temperature of 70• c. and ni· 
to 10-• amperes full scale. - trogen carrier gas flow of 100 cc/min. 

12.1.3.l.9 Power Supply. Capable of dell- 12.4 Analysis Procedure. 
verlng up to 750 volts. 12.4.1 Analysis. Aliquots of diluted 

12.1.3.1.10 Recorder. Compatible with sampJe are injected simultaneously Into 
the output voltage range of the electrom- both GC/FPD analyurs for anal)'Sls. QC/ 
eter. FPD-1 Is used to measure the low-molecular 

12.1.3.2 High Molecular Weight Com- weight reduced sulfur compounds. The low 
pounds Column <GC/FPD-11>. . molecular weight compounds Include hydro-

12.1.3.2.1. Separation Column. 3.05 m by gen sulfide, methyl mercaptan, and dl-
2.16 mm <10 ft by 0.0885 In> Inside diameter methyl sulfide. QC/FPD-11 Is used to re
Teflon tubing packed with 30/60 mesh solve the high-molecular weight compound. 
Teflon coated with 10 percent Triton X-305, The high-molecular weight compound Is di· 
or equivalent. methyl disulfide. 

12.1.3.2.2 Sample Valve. Teflon 6-port gas 12.4.1.1 Analysis of Low-Molecular 
sampling valve equipped with a 10 ml Weight Sulfur Compounds. The sample 
sample loop, actuated by compressed air valve Is actuated for 3 minutes In which 
(Figure 16-3>. time an aliquot of diluted sample Is injected 

12.1.3.2.3 Other Components. All compo- Into the stripper column and analytical 
nents same as In 12.1.3.1.4 to 12.1.3.1.10. column. The valve Is then deactivated for 

12.1.4 Calibration. Permeation tube approximately 12 minutes In which time, 
system <figure 16-4>. the analytical column continues to be fore-

12.1.4.1 Tube Chamber. Glass chamber fiushed, the stripper column Is backflushed. 
of sufficient dimensions to house perme- and the sample loop Is refilled. Monitor the 
atlon tubes. responses. The elution time for each com· 

12.1.4.2 Mass Flowmeters. Two mass pound will be determined during callbra
flov•meters In the range 0-3 1/mln. and 0-10 tlon. 
1/mln. to measure air flow over permeation .12.4.1.2 Analysis of High-Molecular 
tubes at ±2 percent. These flowmeters shall Weight Sulfur Compounds. The procedure 
be cross-calibrated at the beginning of each Is essentially the same as above except that 
test. Using a convenient flow rate In the no stripper column Is needed. 
measuring range of both flowmeters, set 13. Bibliogra11h11. 
and monitor the flow rate of gas over the 13.1 O'Keeffe, A. E. and G. C. Ortman. 
permeation tubes. lnjectlon of callbratlon "Primary Standards for Trace Gas An&ly-
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11.s." Anab-tical Chemical Journal, 38,760 
<1966>. 

13.2 Stevens, R. K., A. E. O'Keeffe, and 
G.' C. Ortman. "Absolute Calibration of a 
Flame Photometric Detector to Volatile 
Sulfur Compounds at Sub-Part-Per-Million 
Levels." Environmental Science and Tech
nology, 3:7 <July, 1969>. 

13.3 Mullck, J. D., R. K. Stevens, and R. 
Baumgardner. "An Analytical System De
atsned to Measure Multiple Malodorous 
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Compounds Related to Kraft Mill Activi
ties." Presented at the 12th Conference on 
Methods in Air Pollution and Industrial HY· 
giene Studies, University of Southern Cali· 
fornla, Los Angeles, CA. April 6-8, 1971. 

13.4 Devonald, R. H., R. S. Serenlus, and 
A. D. Mcintyre. "Evaluation of the Flame 
Photometric Detector for Analysis of Sulfur 
Compounds." Pulp and Paper Magazine of 
Canada, 73,3 <March, 1972>. 

13.5 Grimley, K. W., W. S. Smith, and R. 
M. Martin. "The Use of a Dynamic Dilution 
System In the Conditioning of Stack Gases 
for Automated Analysis by a Mobile Sam· 
piing Van." Presented at the 63rd Annual 
APCA Meeting in St. Louis, Mo. June 14-19, 
1970. 

13.6 General Reference. Standard Meth· 
ods of Chemical Analysis Volume 111 A and 
B Instrumental Methods. Sixth Edition. 
Van Nostrand Reinhold Co. 
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Jl4ETHOD 1 'J. DETERMINATION OF PARTICULATE 
EMISSIONS FROM STATIONARY SOURCES (IN
STACK FILTRATION METHOD) 

Introduction 

Particulate matter is not an absolute 
quantity; rather, It is a function of tempera
ture and pressure. Therefore, to prevent 
variability in particulate matter emission 
regulations and/or associated test methods, 
the temperature and pressure at which par
ticulate matter is to be measured must be 
carefully defined. Of the two variables <i.e., 
temperature and pressure>. temperature has 
the greater effect upon the amount of par
ticulate matter in an effluent gas stream; in 
most stationary source categories, the effect 
of pressure appears to be negligibie. 

In method 5, 250" F is established as a 
nominal reference temperature. Thus, 
where Method 5 is specified in an applicable 
subpart of the standards, particulate matter 
is defined with respect to temperature. In 
order to maintain a collection temperature 
of 250' F, Method 5 employs a heated glass 

RULES AND REGULATIONS 

sample probe and a heated filter holder. 
This equipment is somewhat cumbersome 
and requires care in Its operation. There
fore, where particulate matter concentra
tions <over the normal range of temperature 
associated with a specified source category> 
are known to be independent of tempera
ture, It is desirable to eliminate the glass 
probe and heating systems, and sample at 
stack temperature. 

This method describes an in-stack sam
pling system arid sampling procedures for 
use in such cases. It is intended to be used 
only when specified by an applicable sub
part of the standards, and only within the 
applicable temperature limits <U specified>. 
or when otherwise approved by the Admln-
1.&trator. 

1. Principle and ApplicabilttJI. 
1.1 Principle. Particulate matter is with· 

drawn isokinetically from the source and 
collected on a glass fiber filter maintained 
at stack temperature. The particulate mass 
is determined gravimetrically after removal 
of uncombined water. 

. . ' 

1.2 Applicability. This method applies to 
the determination of particulate emissions 
from stationary sources !or determining 
compliance with new source performance 
standards, only when specifically provided 
for In an applicable subpart of the stan
dards. This method is not applicable to 
stacks that contain liquid droplets or are 
saturated with water vapor. In addition. this 
method shall not be used as written if the 
projected cross-sectional area of the probe 
extension-fllter holder assembly covers 
more than 5 percent of the stack cross-sec· 
tlonal area <see Section 4.1.2>. 

2. Apparatu.s. 

2.1 Sampling Train. A schematic of the 
sampling train used in this method is shown 
in Figure 17-1. Construction details for 
many, but not all, of the train components 
are given In APTD-0581 <Citation 2 in Sec
tion 7>; for changes from the APTD-0581 
document and for allowable modifications 
to Figure 17-1. consult with the Adminlstra· 
tor. 
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The operating and maintenance proce
dures for many of the sampling train com
ponents are described in APTD-0576 <Clta· 
tlon 3 in Section 7 >. Since correct usage Is 
Important in obtaining valld results, all 
users should read the APTD-0576 document 
and adopt the operating and maintenance 
procedures outllned in It. unless otherwise 
specified herein. The sampling train con
sists of the following components: 

2.1.1 Probe Nozzle. Stainless steel <316> 
or glass, with sharp, tapered leading edge. 
The angle of taper shall be 030" and the 
taper shall be on the outside to preserve a 
constant internal diameter. The probe 
nozzle shall be of the button-hook or elbow. 
design, unless otherwise specified by the Ad
ministrator. If made of stainless steel, the 
nozzle shall be constructed from seamless 
tubing. Other materials of construction inay 
be used subject to the approval of the Ad· 
ministrator. 

A range of sizes suitable for lsoklnetlc 
sampling should be available. e.g., 0.32 to 
1.27 cm < ~ to ~ in>-r larger lf higher 
volume sampling trains are used-Inside di· 
ameter <ID> nozzles in increments of 0.16 cm 
('110 In>. Each nozzle shall be calibrated ac
cording to the procedures outlined in Sec
tion 5.1. 

2.1.2 Filter Holder. The in-stack filter 
holder shall be constructed of borosilicate 
or quartz glass, or stainless steel: lf a gasket 
Is used, It shall be made of silicone rubber, 
Teflon, or stainless steel. Other holder and 
gasket materials may be used subject to the 
approval of the Administrator. The filter 
bolder shall be designed to provide a posi
tive seal against leakage from the outside or 
around the filter. 

2.1.3 Probe Extension. Any suitable rigid 
probe extension may be used after the filter 
holder. 

2.1.4 Pitot Tube. Type S, as described in 
Section 2.1 of Method 2, or other device ap
proved by the Administrator; the pitot tube 
shall be attached to the probe extension to 
allow constant monitoring of the stack gas 
velocity <see Figure 17-1>. The Impact <high 
pressure> opening plane of the pltot tube 
shall be even with or above the nozzle entry 
plane during sampling <see Method 2, 
Plgure 2-6b>. It Is recommended: <l> that 
the pitot tube have a known baseline coeffi· 
clent, determined as outlined in Section 4 of 
Method 2; and <2> that this knO'll."Il coeffi
cient be presen•ed by placing the pltot tube 
in an interference-free arrangement 'ill.1th re

·&pect to the sampling nozzle, filter holder, 
and temperature sensor <see Figure 17-1>. 
Note that the 1.9 cm <0.75 in> free-space be
tween the nozzle and pltot tube shown in 
Figure 17-1, Is based on a 1.3 cm <0.5 in> ID 
nozzle. If the sampling train Is designed for 
sampling at higher flow rates than that de
scribed in APT~581, thus necessitating 
the use of larger sized nozzles, the free
space shall be 1.9 cm <0.75 in> with the larg
est sized nozzle In place. 

Source-sainpllng assemblies that do not 
meet the minimum spacing requirements of 
Figure 17-1 <or the equJvalent of these re
quJrements, e.g., Figure 2-7 of Method 2> 
may be used; however, the pltot tube coeffi
cients of such assemblles shall be deter
mined by calibration; using methods subject 
to the approval of the Admlnlstrator. 

2.1.5 Differential Pressure Gauge. In· 
clined manometer or equJvalent device 
<two>, as described in Section 2.2 of Method 
2. One manometer shall be used for velocity 
head (b.p) readings, and the other, for ori· 
flee differential pressure readings. 
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2.1.6 Condenser. It Is recommended that 
the lmpinger system described in Method 5 
be used to determine the moisture content 
of the stack gas. Alternatively, any system 
that allows measurement of both the water 
condensed and the moisture leaving the con
denser, each to within 1 ml or 1 g, may be 
used. The moisture leaving the condenser 
can be measured either by: Cl> monitoring 
the temperature and pressure at the exit of 
the condenser and using Dalton's law of 
partial pressures; or <2> passing the sample 
gas stream through a silica gel trap with 
exit gases kept below 20· C <68" F> and de
termining the weight gain. 

Flexible tubing may be used between the 
probe extension and condenser. If means 
other than silica gel are used to determine 
the amount of moisture leaving the con
denser, It Is recommended that silica gel still 
be used between the condenser system and 
pump to prevent moisture condensation in 
the pump and metering devices and to avoid 
the need to make corrections for moisture 
in the metered volume. 

2.1.7 Metering System. Vacuum gauge, 
leak-free pump, thermometers capable of 
measuring temperature to within 3• C <5.4" 
F>. dry gas meter capable of measuring 
volume to within 2 percent, and related 
equipment. as shown in Figure 17-1. Other 
metering systems capable of maintaining 
sampling rates 'll.1thin 10 percent of lsoklne
tlc and of determining sample volumes to 
within 2 percent may be used, subject to the 
approval of the Administrator. When the 
metering system Is used in conjunction with 
a pltot tube, the system shall enable checks 
of lsoklnetlc rates. 

Sampling trains utilizing metering sys
tems designed for higher flow rates than 
that described in APTD-0581 or APTD--0576 
may be used provided that the specifica
tions of this method are met. 

2.1.8 Barometer. Mercury, aneroid, or 
other barometer capable of measuring at
mospheric pressure to within 2.5 mm Hg 
CO.l in. Hg>. In many cases, the barometric 
reading may be obtained from a nearby na
tional weather service station, in which case 
the station value <which Is the absolute 
barometric pressure> shall be requested and 
an adjustment for elevation differences be
tween the weather station and sampling 
point shall be applied at a rate of minus 2.5 
mm Hg CO.l in. Hg> per 30 m <100 ft> eleva
tion increase or vice versa for elevation de
crease. 

2.1.9 Gas Density Determination Equip
ment. Temperature sensor and pressure 
gauge, as described In Sections 2.3 and 2.4 of 
Method 2, and gas analyzer, If necessary, as 
described In Method 3. 

The temperature sensor shall be attached 
to either the pitot tube or to the probe ex
tension, in a fixed configuration. If the tem
perature sensor Is attached In the field; the 
sensor shall be placed In an Interference
free arrangement \\1th respect to the Type 
S pltot tube openings Cas shown In Figure 
17-1 or in Figure 2-7 of Method 2>. Alterna
tlveb·. the temperature sensor need not be 
attached to either the probe extension or 
pltot tube during sampling, provided that a 
difference of not more than 1 percent in the 
average velocity measurement Is introduced. 
This alternative Is subject to the approval 
of the Administrator. 

2.2 Sample Recovery. 
2.2.1 Probe Nozzle Brush. Nylon bristle 

brush with stainless steel Wire handle. The 
brush shall be properly sized and shaped to 
brush out the probe nozzle . 

2.2.2 Wash Bottles-Two. Glass wash 
bottles are recommended; polyethylene 
\\'ash bottles may be used at the option of 
the tester. It Is recommended that acetone 
not be stored In polyethylene bottles for 
longer than a month. 

2.2.3 Glass Sample Storage Containers. 
Chemically resistant, borosilicate glass bot
tles, for acetone·washes, 500 ml or 1000 ml. 
Screw cap liners shall either be rubber
backed Teflon or shall be constructed so as 
to be leak-free and resistant to chemical 
attack by acetone. <Narrow mouth glass bot
tles have been found to be less prone to 
leakage.> Alternatively, polyethylene bottles 
may be used. 

2.2.4 Petri Dishes. For filter samples: 
glass or polyethylene, uniess otherwise 
specified by the Administrator. 

2.2.5 Graduated Cylinder and/or Bal
ance. To measure condensed water to within 
1 ml or 1 g. Graduated cylinders shall have 
subdivisions no greater than 2 ml. Most lab
oratory balances are capable of weighing to 
the nearest 0.5 g or less. Any of these bal
ances Is suJtable for use here and in Section 
2.3.4. 

2.2.6 Plastic Storage Containers. Air 
tight containers to store silica gel. 

2.2.7 Funnel and Rubber Policeman. To 
aid in transfer of silica gel to container; not 
necessary u·smca gel Is weighed in the field. 

2.2.8 Funnel. Glass or polyethylene, to 
. aid in sample recovery. 

2.3 Analysis. 
2.3.1 Glass Weighing Dishes. 
2.3.2 Desiccator. 
2.3.3 Analytical Balance. To measure to 

within 0.1 mg. 
2.3.4 · Balance. To measure to within 0.5 

mg. 
2.3.5 Beakers. 250 ml. 
2.3.6 Hygrometer. To measure the rela

tive humidity of the laborator~· environ
ment. 

2.3. 7 Temperature Gauge. To measure 
the temperature of the laboratory environ· 
ment. 

3. Rea.gents. 
3.1 Sampling. 
3.1.1 Filters. The in-stack filters shall be 

glass mats or thimble fiber filters, without 
organic binders. and shall exhibit at least 
99.95 percent efficiency <00.05 percent pene
tration> on 0.3 micron dioctyl phthalate 
smoke particles. The filter efficiency tests 
shall be conducted in accordance with 
ASTM standard method D 2986-71. Test 
data from the supplier's quality control pro· 
gram are sufficient for this purpose. 

3.1.2 Silica Gel. Indicating type; 6-. to 16· 
mesh. If previously used, dry at 175·, C <350' 
F> for 2 hours. New silica gel may be used as 
received. Alternatively, other types of desic
cants <equivalent or better> may be used. 
subject to the approval of the Adminlstra· 
tor. 

3.1.3 Crushed Ice. 
3.1.4 Stopcock Grease. Acetone-Insoluble. 

heat-st.able silicone grease. This Is not nec
essary lf screw-on connectors with ·Teflon 
sleeves, or slmllar, are used. Alternatively, 
other types of stopcock grease may be used, 
subject to the approval of the Administra
tor. 

3.2 Sample Recovery. Acetone, reagent 
grade, 00.001 percent residue, In glass bot
tles. Acetone from metal containers general
ly has a high residue blank and should not 
be used. Sometimes. suppliers transfer ac
etone to glass bottles from metal containers. 
Thus, acetone blanks shall be run prior to 
field use and only acetone with low blank 
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values C00.001 percent> shall be used. In no 
case shall a blank value of greater than 
0.001 percent of the weight of acetone used 
be subtracted from the sample weight. 

3.3 Analysis. 
3.3.1 Acetone. Same as 3.2. 
3.3.2 Desiccant. Anhydrous calcium sul· 

fate, Indicating type. Alternatively, other 
types of desiccants may be used, subject to 
the approval of the Administrator. 

4. Procedure. 
4.1 Sampling. The complexity of this 

method is such that, In order to obtain reli
able results, testers should be trained and 
experienced with the test procedures. 

4.1.1 Pretest Preparation. All compo
nents shall be maintained and calibrated ac
cording to the procedure described In 
APTD-0516, unless otherwJse specified 
herein. 

Weigh several 200 to 300 g portions of 
silica gel In air-tight containers to the near: 
est 0.5 g. Reeord the total weight of the 
silica gel plus container, on each container. 
As an alternative, the silica gel need not be 
preweighed, but may be weighed directly in 
Its impinger or sampling holder Just prior to 
train assembly. 

IULES AND REGULATIONS 

Check filters visually against light for Ir· 
regularities and flaws or pinhole leaks. 
Label filters of the proper size on the back 
side near the edge using numbering ma· 
chine Ink. As an alternative, label the ship
ping containers <glass or plastic petri dishes> 
and keep the filters in these containers at 
all times except during sampling and weigh
ing. 

Desiccate the filters at 20±5.6' C <68±10" 
F> and ambient pressure for at least 24 
hours and weigh at Intervals of at least 6 
hours to a constant weight, i.e., 00.5 mg 
change from previous weighing; record re
sults to the nearest 0.1 mg. During each 
weighing the filter must not be exposed to 
the laboratory atmosphere for a period 
greater than 2 minutes and a relative hu
midity above 50 percent. Alternatively 
<unless otherwise specified by the Adminis· 
trator>. the filters may be oven dried at 105' 
C <220' F> for 2 to 3 hours, desiccated for 2 
hours, and weighed. Procedures other than 
those described, which account for relative 
humidity effects. may be used, subject to 
the approval of the Administrator. 

4.1.2 Preliminary Determinations. Select 
the sampling site and the minimum number 
of sampling points according to Method 1 or 
as specified by the Administrator. Make a 

projected-area model of the probe exten
sion.filter holder assembly, with the pitot 
tube face openings positioned along the cen· 
terline of the stack, as shown In Figure 11-2. 
Calculate the estimated cross·section block
age, as shown In Figure 11-2. If the blockage 
exceeds 5 percent of _the duct cross sectional 
area, the tester has the following options: 
(1) a suitable out-of-stack filtration method 
may be used instead of In-stack filtration; or 
<2> a special In-stack arrangement, In which 
the sampling and velocity measurement 
sites are separate, may be used; for details 
concerning this approach, con.5ult with the 
Administrator <see also Citation 10 In Sec
tion '1>. Determine the stack pressure. tem
perature, and the range of velocity heads 
using Method 2; It Is recommended that a 
leak-check of the pitot lines <see Method 2, 
Section 3.1> be performed. Determine the 
moisture• content using Approximation 
Method 4 or Its alternatives for the purpose 
of making lsokinetic sampling rate settings. 
Determine the stack gas dry molecular 
weight, as described In Method 2, Section 
3.6; If Integrated Method 3 sampling Is used 
for molecular weight determination, the In
tegrated bag sample shall be taken simulta
neously with, and for the same total length 
of time' as, the particular sample run. 
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Figure 17-2. Projected-area model of cross-section blockage (approximate average for 
a sample traverse) caused by an in-stack filter holder-probe extension assembly. 
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Select a nozzle size based on the range of 
velocity heads, such that It Is not necessary 
to change the nozzle size In order to main
tain !sok!netic sampling rates. ·During the 
run, do not change the nozzle size. Ensure 
that the proper differential pressure gauge 
Is chosen for the range of velocity heads en
countered <see Section 2.2 of Method 2>. 

Select a probe extension length such that 
· all traverse points can be sampled. For large 

stacks, consider sampling from opposite 
sides of the stack to reduce the length of 
probes. 
·Select a total sampling time greater than 

or equal to the minimum total sampling 
time specified In the test procedures for the 
specific Industry such that < 1) the sampling 
time per point Is not less than 2 minutes <or 
some greater time Interval if specified by 
the Administrator>. and <2> the sample 
volume taken <corrected to standard condi
tions> will exceed the required minimum 
total gas sample volume. The latter is based 
on an approximate average sampling rate. 

It is recommended that the number of 
minutes sampled at each point be an Integer 
or an integer plus one-half minute, in order 
to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, 
It may be necessary to sample for shorter 
times at the traverse points and to obtain 
smaller gas sample volumes. In these cases, 
the Administrator's approval must first be 
obtained. 

4.1.3 Preparation of Collection Train. 
During preparation and assembly of the 
sampling train, keep all openings where con
tamination can occur covered until just 
prior t.O assembly or until sampling Is about 
to begin. 

If impingers are used to condense stack 
gas moisture, prepare them a& follows: place 
100 ml of water in each of the first two im
pingers, leave the third impinger empty, 
and transfer approximately 200 to 300 g of 
preweighed silica gel from Its container to 
the fourth impinger. More silica gel may be 
used, but care should be taken to ensure 
that it is not entrained and carried out from 
the impinger during sampling. Place the 
container in a clean place for later use in 
the sample recovery. Alternatively, the 
weight of the silica gel plus impinger may 
be determined to the nearest 0.5 g and re
corded. 

If some means other than impingers Is 
used to condense moisture, prepare the con
denser <and, if appropriate, silica gel for 
condenser outlet> for use. 

Using a tweezer or clean disposable surgi
cal gloves, place a labeled <identified> and 
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weighed filter In the filter holder. Be sure 
that the filter Is properly centered and the 
gasket properly placed so as not to allow the 
sample gas stream to circumv'ent the filter. 
Check filter for tears after assembly Is com
pleted. Mark the probe extension with heat 
resistant tape or by some other method to 
denote the proper distance into the stack or 
duct for each sampling point. 

Assemble the train as in Figure 17-1, using 
a very light coat of silicone grease on all 
ground glass joints and greasing only the 
outer portion <see APTD-0576> to avoid pos
sibility of contamination by the silicone 
grease. Place crushed Ice around the Im· 
pingers. 
. 4.1.4 Leak Check Procedures. 
4.1.4.1 Pretest Leak-Check. A pretest 

leak-check Is recommended, but not re
quired. If the tester opts to conduct the pre
test leak-check, the following procedure 
shall be used. 

After the sampling train has been assem
bled, plug the inlet to the probe nozzle with 
a material that will be able to withstand the 
stack temperature. Insert the filter holder 
Into the stack and wait approximately 5 
minutes <or longer, if necessary> to allow 
the system to come to equilibrium with the 
temperat.ure of the stack gas stream. Tum 
on the pump and draw a vacuum of at least 
380 .mm Hg <15 in. Hg>; note that a lower 
vacuum may be used, provided that it is not 
exceeded during the test. Determine the 
leakage rate. A leakage rate in excess of 4 
percent of the average sampling rate or 
0.00057 m•/min. C0.02 cfm>, whichever Is 
less, Is unacceptable. 

The following leak-check Instructions for 
the sampling train described in APTD-0576 
and APTD-0581 may be helpful. Start the 
pump with by-pass valve fully open and 
coarse adjust valve completely closed. Par
tially open the coarse adjust valve and 
slowly . .close the by-pass valve until the de
sired vacuum is reached. Do not reverse di· 
rection of by-pass valve. If the desired 
vacuum Is exceeded, either leak-check at 
this higher vacuum or end the leak-check as 
shown below and start over. . 

When the leak-check Is completed, first 
slowly remove the plug from the inlet to the 
probe nozzle and immediately turn off the 
vacuum pump. This prevents water from 
being forced backward and keeps silica gel 
from being entrained backward. 

4.1.4.2 Leak-Checks During Sample Run. 
If. during the sampling run, a component 
<e.g., filter assembly or impinger> change be
comes necessary, a leak-check shall be con
ducted Immediately before the change is 

made. The leak-check shall be done accord
ing to the procedure outlined in Section 
4.1.4.1 above, except that It shall be done at 
a vacuum equal to or greater than the maxi
mum value recorded up to that point in the 
test. If the leakage rate Is found to be no 
greater than 0.00057 m•/min <0.02 cfm> or 4 
percent. of the average sampling rate 
<whichever Is less>. the results are accept
able, and no correction will need to be ap
plied to the total volume of dry gas metered; 
if, however, a higher leakage rate Is ob
. tained, the tester shall either record the 
leakage rate and plan to-correct the sample 
volume as shown in Section 6.3 of this 
method, or shall void the sampling run. 

Immediately after component changes, 
leak-checks are optional; If such leak-checks 
are done, the procedure outlined in Section 
4.1.4.1 above shall be used. · 

4.1.4.3 Post-Test Leak-Check. A leak
check Is mandatory at the conclusion of 
each sampling run. The leak-check shall be 
done in accordance with the procedures out
lined in Section 4.1.4.1, except that It shall 
be conducted at a vacuum equal to or great
er than the maximum value reached ciuring 
the sampling run. If the leakage rate is 
found to be no greater than 0.00057 m•/min 
<0.02 cfm> or 4 percent of the average sam
pling rate <whichever is less>. the results are 
acceptable, and no correction need be ap
plied to the total volume of dry gas metered. 
If. however, a higher leak.age rate is ob
tained, the tester shall either record the 
leakage rate and correct the sample volume 
as shown in Section 6.3 of this method, or 
shii.Il void the sampling run. 

4.1.5 Particulate Train Operation. 
During the sampling run, maintain a sam
pling rate such that sampling is within 10 
percent of true isokinetic, unless otherwise 
specified by the Administrator. 

For each run, record the diita required on 
the example data sheet shown in Figure 17-
3. Be sure to record the initial dry gas meter 
reading. Record the dry gas meter readings 
at the beginning and end of each sampling 
time Increment, when changes in flow rates · 
are made, before and after each leak check, 
and when sampling Is halted. Take other 
readings required by Figure 17-3 at least 
once at ea.ch sample point during each time 
increment and additional readings when sig
nificant changes <20 percent variation in ve
locity head readings> necessitate additional 
adjustments in flow rate. Level and zero the 
manometer. Because the manometer le\'el 
and zero may drift due to vibrations and 
temperature changes, make periodic checks 
during the traverse. 
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PLANT ___________ p~_..--=~~~~~-~~~~--. 

LOCATION_________ BAROMETRIC PRESSURE 

OPERATOR,_________ ASSUMED MOISTURE,% 

DATE__________ PROBE EXTENSION LENGTH, m(ft.) ______ _ 

RUN NO.---------- i\IOZZLE IDENTIFICATION 1\10 .. _________ _ 

SAMPLE BOX NO._______ AVERAGE CALIBRATED NOZZl.E DIAMETER. cm(in.) __ _ 

METER BOX NO.------ I FILTER NO. 

METERtiH@--------- LEAK RATE,m3/min,(cfm) 

C FACTOR_________ STATIC PRESSURE, mm Hg (in. Hg) _______ _ 

PITOT TU BE COEFFICIENT, Cp --SC_H_E_M_A_T-IC_O_F_S_T_A_C_K_C_R_OS_S_S_E_C-Tl_O_N___, 

PRESSURE 
DIFFERENTIAL TEMPERATURE · VELOCITY ACROSS GAS SAMPLE TEMPERATURE OF GAS 

STACK HEAD ORIFICE AT DRY GAS METER LEAVING SAMPLING VACUUM TEMPERATURE ( /j,Psl. METER, GAS SAMPLE CONDENSER OR 
TRAVERSE POINT TIME mm Hg (T%1, mmH20 mmH2D VOLUME, INLET, OUTLET, LAST IMPINGER, 

NUMBER (61. min. (in. Hg) °C ( Fl (in. H201 (in. H201 ml (ttl) OC (Of) oc (Of) oc (Of) 
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Figure 17-3. Particulate field data. 
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Clean the portholes prior to the test run 
to minimize the chance of sampling the de
posited material. To begin sampling, remove 
tlie nozzle cap and verify that the p!tot tube 
and probe extension a.re properly posi
tioned; Position the nozzle at the first tra
verse point with the tip pointing directly 
into the gas stream. Immediately start the 
pump and adjust the flow to lsokinetic con
ditions. Nomographs a.re a.vallable, which 
aid in the rapid adjustment to the isokinetlc 
sampling rate without excessive computa
tions. These nomographs are designed for 
use when the Type S pitot tube coefficient 
is 0.85±0.02, and the stack gas equivalent 
density <dry molecular weight> is equal to 
29±4. APTD-0576 details the procedure for 
using the nomographs. If c. and M., are out
side the above stated ra.nges, do not use the 
nomographs unless appropriate steps ·<see 
Citation 7 in Section 7> are taken to com
pensate for the deviations. 

When the stack is under significant nega
tive pressure <height of lmpinger stem>, 
take care to close the coarse adjust valve 
before inserting the probe extension assem
bly into the stack to prevent water from 
being forced backward. If necessary, the 
pump may be turned on with the coarse 
adjust valve closed. 

When the probe is in position, block off 
the openings around the probe and porthole 
to prevent unrepresentative dilution of the 
gas stream. 

Traverse the stack cross section, as re
quired by Method 1 or as specified by the 
Administrator, being careful not to bump 
the probe nozzle into the stack walls when 
sampling near the walls or when removing 
or inserting the probe extension through 
the portholes, to minimize cha.nee of ex
tracting deposited material. 

During the test run, take appropriate 
steps <e.g., adding crushed Ice to the Im
pinger ice bath) to maintain a. temperature 
of less than 20° C <68° Fl at the condenser 
outlet; this will prevent excessive moisture 
losses. Also, periodically check the level and 
zero of the manometer. 

If the pressure drop across the filter be
comes too high, making isokinetlc sampling 
difficult to maintain, the filter may be re
placed in the midst of a sample run. It is 
recommended that another complete filter 
holder assembly be used rather than at
tempting to change the filter Itself. Before a. 
new filter holder is Installed, conduct a leak 
check, as outlined in Section 4.1.4.2. The 
total particulate weight sball include the 
summation of all filter assembly ·catches. · · 

A single train shall be used for the entire 
sample run, except in cases where simulta
neous sampling is required in two or more 
separate ducts or at two or more different 
locations within the same duct, or, in cases 
where equipment failure necessita.tes a 
change of trains. In all other situations, the 
use of two or more trains will be subject to 
the approval of the Administrator. Note 
that when two or more trains are used, a. 
separate analysis of the collected part!cu
la.te from each train shall be performed, 
unless identical nozzle sizes were used on a.ll 
trains, in which case the particulate catches 
from the individual tra.ins may be combined 
and a single analysis performed. 

At the end of the sample run, turn off the 
pump, remove the probe extension. assembly 
from the stack, and record the final dry gas 
meter reading. Perform a leak-check, as out
lined in Section 4.1.4.3. Also, leak-check the 
pitot lines as described in Section 3.1 of 
Method 2; the lines must pass this leak-
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check, in order to va.l!date the velocity head 
de.ta. 

4.1.6 Ca.Jculatlon of Percent Isoklnetlc. · 
Calculate percent isokinetic <see Section 
6.lll to determine whether another test run 
should be made. If there is difficulty in 
mainta.inlng isokinetlc rates due to source 
conditions, consult with the Administrator 
for possible variance on the isoklnetic rates. 

4.2 Sample Recovery. Proper cleanup 
procedure begins as soon as the probe ex
tension assembly is removed from the stack 
at the end of the sampling period. Allow the 
assembly to cool. 

When the assembly can be safely handled, 
wipe off all external particulate matter near 
the -tip of the probe nozzle and place a cap 
over It to prevent losing or gaining particu
late matter. Do not cap off the probe tip 
tightly while the sampling train· is cooling 
down as this would create a vacuum In the, 
filter holder, forcing condenser water back
ward. 

Before moving the sample train to the 
cleanup site, disconnect the filter bolder
probe nozzle assembly from the probe ex
tension; cap the open inlet of the probe ex
tension. Be careful not to lose any conden
sate, If present. Remove the umbllica.l cord 
from the condenser outlet and cap the 
outlet. If a flexible line is used between the 
first lmpinger Cor condenser> and the probe 
extension, disconnect the line at the probe 
extension and let any condensed water or 
liquid drain into the lmpingers or condens
er. Disconnect the probe extension from the 
condenser; cap the probe extension outlet. 
After wiping off the silicone grease, cap off 
the condenser inlet. Ground glass stoppers, 
plastic caps, or serum caps <whichever are 
appropriate> may be used to close these 
openings. 

Transfer both the filter holder-probe 
nozzle assembly and the condenser to the 
cleanup area. This area should be clean and 
protected from the wind so that the chances 
of contaminating or losing the sample will 
be minimized. 

Save a portion of the acetone used for 
cleanup as a blank. Take 200 ml of this ac
etone directly from the wash bottle being 
used and place It In a glass sample container 
labeled "acetone blank." 
· InSpect the train prior to and during dis
assembly and note any abnormal conditions. 
Treat the samples as follows: 

Container No. 1. Carefully remove the 
filter from the filter holder and place It In 
its identified petri dish container. Use a pair 
of tweezers and/or clean disposable surgical 
gloves to handle the filter. If it is necesaary 
to fold the filter, do so such' that the partic
ulate cake is Inside the fold. Carefully trans
fer to the petri dish any particulate matter 
and/or filter fibers which adhere to the 
filter holder gasket, by using a dry Nylon 
bristle brush and/or a sharp-edged blade. 
Seal the container. 

Container No. z. Taking care to see that 
dust on the outside of the probe nozzle or 
other exterior surfaces does not get into the 
sample, quantitatively recover particulate 
matter or any condensate from the probe 
nozzle, fitting, and front ha.lf of the filter 
holder by washing these components with 
acetone and placing the wash In a glass con
ta.Iner. Distllled water may be used instead 
of acetone when approved by the Adminis
trator and shall be used when specified by 
the Administrator; in these cases, save a 
water blank and follow Administrator's di
rections on analysis. Perform the acetone 
rinses.as follows: 

Carefully remove the probe nozzle and 
clean the .inside surface by rinsing with ac, 
etone from a wash bottle and brushing with 
a Nylon bristle brush. Brush until acetone 
rinse shows no visible particles, after which 
make a fU\al rinse of the inside surface with 
acetone. 

Brush and rinse with acetone the inside 
parts of the fitttng· tn a slmila.r way until no 
visible particles remain. A. funnel <glass or 
polyethylene> may be used to aid In trans
ferring liquid washes to the container. Rinse 
the brush with acetone and quantitatively 
collect these washings In the sample con
tainer. Between sampling runs. keep 
brushes clean .and protected from contaml-

. nation. · .. 
After ensuring that all Joints are wiped 

clean·of silicone grease <If applicable>. clean 
the Inside of the front half of the filter 
holder by rubbing the surfaces with a Nylon 
bristle brush and rinsing with acetone. 
Rinse each surface three times or more If 
·needed to remove visible particulate. Make 
final rinse of the brush and filter holder. 
After all acetone washings and particulate 
matter are collected in the sample contain

. er, tighten the lid on the sample container 
so that acetone will not leak out when It ls 
shipped to the laboratory. Mark the height 
of the nuld level to determine whether or 
not leakage occurred during transport. 
Label the container to clearly Identify Its 
contents. 

Container No. 3. 1f silica rel is used in the 
condenser system for moslture content de
termination, note the color of the gel to de
teonine if It. has been completely spent; 
make a notation of its condition. Transfer 
the silica gel back to Its original container 
and seal.· A funnel may make It easier to 
pour the silica gel without spilling, and a 
rubber .policeman may be used as an aid in 
removing the silica gel. It is not necessary to 
remove the small amount of dust particles 
that may adhere to the wa.lls and are diffi
cult to remove. Since the gain In weight is to 
be used for moisture calculations, do not use 
any water or other liquids to transfer the 
silica gel. If a balance is available in the 
field, follow the procedure for Container 
No. 3 under "Analysis." 

Co-nctenSer Water. Treat the condenser or 
lmplnger water as follows: make a notation 
of any. color or film in the liquid catch. Mea
sure th'e liquid volume to within ± 1 ml by 
using a graduated cylinder or, If a balance is 
available, determine the liquid weight to 
within ±0.5 g. Record the total volume or 
weight of liquid present. This Information is 

· required to calculate the moisture content 
of the effluent gas; Discsrd the liquid after 
measuring and recording the volume or 
weight. 

-4.3 Analysis. Record the data required on 
the example sheet shown in Figure 17-4. 
Handle. each sample container as follows: 

Container No. 1. Leave the contents In the 
shipping container or transfer the filter and 
any loose particulate from the sample con
tainer to a tared glass weighing dish. DeslC· 
cate for· 24 hours In a desiccator containing 
anhydrous calcium sulfate. Weigh to a con
stant weight and report the results to the 
nearest 0.1 mg. For purposes of this Section, 
4.3, the-term "constant weight" means a dif
ference of no more than 0.5 mg or 1 percent 
of total weight less tare weight, whichever is 
greater, between two consecutive weighings, 
with no Jess than 6 hours of desiccation 
time between weighings. 

Alternatively, the sample may be oven 
dried at the average stack temperature or 
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105' C <220' Fl, whichever Is less. for 2 to 3 
hours, cooled in the desiccator. &nd weighed 
to a constant weight, unless otherwise speci-

fied by the Administrator. The tester may 
also opt to oven dry the sample at the aver
age stack temperature or 105' C (220' Fl, 

whichever Is less. for 2 to 3 hours, weigh the 
sample, and use this weight as a final 
weight. 

Plant __________________________ _ 

Date __________________________ _ 

Ru~No. _________________________ _ 

Filter No. ------------------------

Amount liquid lost during transport ---------------

Acetone blank volume, ml--------------------

Acetone wash volume, ml ___________________ _ 

Acetone black concentration, mg/mg (equation 17~) 

Acetone wash blank, mg (equation 17-5) 

WEIGHT OF PARTICULATE COLLECTED. I 
CONTAINER mg 

NUMBER 
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

, 
2 " 

TOTAL -- ~ --- -~ ---- --
Less acetone blank 

Weight of particulate matter .. 

VOLUME OF LIQUID 
. WATER COLLECTED 

IMPINGER SILICA GEL 
VOLUME. WEIGHT. 

~ 
ml g 

FINAL 

INITIAL 
' 

LIQUID COLLECTED 

TOT Al VOLUME COLLECTED g·I ml 

,,. CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml). 

INCREASE. g : VOLUME WATER, ml 
1 g/ml 

Figure 17-4. Analytical data. 
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Container No. 2. Note the level of liquid In 
the container and confirm on the analysis 
sheet whether or .not leakage occurred 
during transport. If a noticeable amount of 
leakage has occurred, either void the sample 
or use methods, subject to the approval of 
the Administrator, to correct the final re
sults. Measure the liquid In this container 
either volumetrically to ±1 ml or gravlme
trlcally to ±0.5 g. Transfer the contents to a 
tared 250-ml beaker and evaporate to dry
ness at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a con
stant weight. Report the results to the near
est 0.1 mg. 

Container No. 3. This step may be con
ducted In the field. Weigh the spent silica 
gel <or silica gel plus impingerl to the near
est 0.5 g using a balance. 

"Acetone Blank" Container. Measure ac
etone In this container either volumetrically 
or gravimetrically. Transfer the acetone to a 
tared 250-ml beaker and evaporate to dry
ness at ambient temperature and pressure. 
Desiccate for 24 hours and weigh to a con
stant weight. Report the results to the near
est 0.1 mg. 

NoTE.-At the option of the tester, the 
contents of Container No. 2 as well as the 
acetone blank container may be evaporated 
at temperatures higher than ambient. If 
evaporation is done at an elevated tempera
ture, the temperature must be below the 
bolling point of the solvent; also, to prevent 
"bumping," the evaporation process must be 
closely supervised, and the contents of the 
beaker must be swirled occasionally to 
maintain an even temperature. Use extreme 
care, as acetone Is highly flammable and 
has a low flash point. 

5. Calibration. Maintain a laboratory log 
of all calibrations. 

5.1 Probe Nozzle. Probe nozzles shall be 
calibrated before their initial use In the 
field. Using a micrometer, measure the 
Inside diameter of the nozzle to the nearest 
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0.025 mm <0.001 ln.l. Make three separate 
measurements using different diameters 
each time, and obtain the average of the 
measurements. The difference between the 
high and low numbers shall not exceed 0.1 
mm t<0.004 ln.l. When nozzles become 
nicked, dented, or corroded, they shall be 
reshaped, sharp~ned, and recalibrated 
before use. Each nozzle shall be permanent
ly and uniquely Identified. 

5.2 Pitot Tube. If the pltot tube is placed 
In an Interference-free arrangement with re
spect to the other probe assembly compo
nents, Its baseline <Isolated tube l coefficient 
shall be determined as outlined in Section 4 
of Method 2. If the probe assembly Is not in
terference-free, the pltot tube assembly co
efficient shall be determined by calibration, 
using methods subject to the approval of 
the Administrator. 

5.3 Metering System. Before Its Initial 
use in the field, the metering system shall 
be calibrated according to the procedure 
outlined In APTD-0576. Instead of physical
ly adjusting the dry gas meter dial readings 
to correspond to the wet test meter read
ings, calibration factors may be used to 
mathematically correct the gas meter dial 
readings to the proper values. 

Before calibrating the metering system, It 
Is suggested that a leak-check be conducted. 
For metering systems having diaphragm 
pumps, the normal leak-check procedure 
will not detect leakages within the pump. 
For these cases the following leak-check 
procedure Is suggested: make a 10-mlnute 
calibration run at 0.00057 m•/min <0.02 
cfml; at the end of the run. take the differ· 
ence of the measured wet test meter and 
dry gas meter volumes; divide the difference 
by 10, to get the leak rate. The leak rate 
should not exceed 0.00057 m•/mln <0.02 
cf ml. 

After each field use, the calibration of the 
metering system shall be checked by per
forming three calibration runs at a single, 
Intermediate orifice setting <based on the 

previous field test>. with the vacuum set at 
the maximum value reached during the test 
series. To adjust the vacuum, Insert a valve 
between the wet test meter and the Inlet of 
the metering system. Calculate the average 
value of the calibration factor. If the cali
bration has changed by more than 5 per
cent, recalibrate the meter over the full 
range of orifice settings, as outlined in 
APTD-0576. . 

Alternative procedures, e.g .• using the ori
fice meter coefficients, may be used, subject 
to the approval of the Administrator. 

NoTE.-If the dry gas meter coefficient 
values obtained before and after a test 
series differ by more than 5 percent, the 
test series shall either be voided, or calcula
tions for the test series shall be performed 
using whichever meter coefficient value 
<I.e .. before or after> gives the lower value of 
total sample volume .. 

5.4 Temperature Gauges. Use the proce
dure In Section 4.3 of Method 2 to calibrate 
In-stack temperature gauges. Dial thermom
eters, such as are used for the dry gas meter 
and condenser outlet, shall be calibrated 
against mercury-in-glass thermometers. 

5.5 Leak Check of Metering System 
Shown In Figure 17-1. That portion of the 
sampling train from the pump to the orifice 
meter should be leak checked prior to initial 
use and after each shipment. Leakage after 
the pump will result in less volume being re
corded than Is actually sampled. The follow
ing procedure Is suggested <see Figure 17-5>. 
Close the main valve on the meter box. 
Insert a one-hole rubber stopper with 
rubber tubing attached into the orifice ex
haust pipe. Disconnect and vent the low side 
of the orifice manometer. Close off the low 
side orifice tap. Pressurize the system to 13 
to 18 cm <5 to 7 ln.l water column by blow
ing into the rubber tubing. Pinch off the 
tubing and observe the manometer for one 
minute. A Joss of pressure on the mano
meter Indicates a leak In the meter box; 
leaks, If present, must be corrected. 
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&.6 Barometer. Calibrate against a mer
cury barometer. 

6. Calculations. Carry out calculations, re
taining e.t least one· extra decimal figure 
beyond that of the acquired data. Round off 
figures after the final calculation. Other 
forms of the equations may be used as long 
as they give equivalent results. 

6.1 Nomenclature. 

A..=Cross-sectlonal area of nozzle, m• (ft•>. 
~=Wa'<-t:r r .. ""°v ln. the gas stream, propor

tion by volume. 
C0 =Aceto11e blank reS"i.!11e concentration, 

mg/g. 
c.=Concentration of PQrtic'-'ate matter in 

sta.crt aas. dry basis, corn,,,.•"'lf to stan
dard C"Ondltioru,, g/dscm (g/dstf). 

x.., Percent of i.Soldneuc sampling -
4-=Maximum ecc ..• t<1.ble leak.t,ge rate for 

either n pretest lea.;,. "heck or for a leak 
. check following a, comP<bent change; 
~ual to 0.00057 m /mti; c0.02 cfml or 4 
'percent' of- the averag"' sampling rate, 
whichever ls less. . 

i., =Individual ~ak'a.ge rate nbs~rved during 
the leak check condu:ted p;lor to the 
"l"'" component Chanfr <i=l. 2. 3 ... Y1'. 
m•/mln (cfml. 

L;i =Leakage i~te obi.erved dining the post
test leak che<I!., m•/min <cfml. 

Dl,,=Total amo·.i.nt of particulate matter col
. lected, mg. · 

M .. =Molecular weight of water, 18.0 g/g. 
mole 08.0 lb/lb-molel. 

m. =Mass of residue of acetone after evapo
ration, mg. ' 

P .. ,=Barometric pressure at the sampling 
site, mm Hg <in. Hgl. 

P,=Absolute stack gas pressure, mm Hg <in. 
Hg). 

P,..=Standard absolute pressure, 760 mm 
Hg C29.92 in. Hgl. 

R=Ideal gas constant, 0.06236 mm Hg-m•/ 
"K-g-mole <21.85 in. Hg-ft' /'R·lb-molel. 

T.,=Absolute a1·erage dry gas meter tem
perature Csee Figure 17-3J, "K <'Rl. 

T,,.,Absolute average stack gas temperature 
<see Figure 17-3), 'K C°Rl. 

T,,.=Standard absolute temperature, 293"K 
<528'Rl. 

V,=Volume of acetone blailk, nil. 
v •• =Volume of acetone used in wash, ml. 
Vk=Total volume of liquid collected in im· 

pingers and silica gel <see Figure i 7-4), 
ml. 

V.,=Volume of gas sample as measured by 
dry gas meter, dcm <def). 

Vm.,w=Volume of gas sample measured by 
the dn gas meter, corrected to standard 
conditions. dscm <dscfl. 

V..<,..,1=Volwne of water vapor In the gas 
sample, corrected to ntandard condi-
tions, scm <scf). ~ 

\',=Stack gas \'elocity, calculnted by Method 
2, Equation 2-9, using data obtained 
from Method 17, m/sec cft/sec>. 

W,=Weight of residue in acetone wash, mg. 
Y =Dry gas meter calibration coefficient. 
AH= Average pressure differential across 

· the orifice meter <see Figure 17-3>, mm 
H,O <In. H,O>. 

p,=Density of acetone, mg/ml <see label on 
bottle>. 

=·=Density of water, 0.9982 g/rnl <0.002201 
lb/ml). 

B=Total sampling time, min. 
8,=Sampling time interval, from the begin· 

ning of a run until the first component 
change, min. 

8,=Sampling time interval, between two 
successive component changes. begin
ning with the Interval between the first 
and second changes, min. 
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B.=Sampling time interval, from the final 
<n"'> component change_ until the end of 
the sampling run, min. 

13.6=Speciflc gravity of mercury. 
60=Sec/min. 
lOO=Conversion to percent. 

6.2 Average dry gas meter temperature· 
and· average orifice pressure drop. See data 
sheet <Figure 17-3>. 

6.3 Ory Gas Volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions <20" C, 760 mm Hg or 
68" F. 29.92 in. Hg> by usin:J Equation 17-1. 

Pb r + (AH/13.6) = Kl Vm y ...:;.a;:;.o.........,,__ __ _ 
m 

Equation 17-1 
where: 
Ka=0.3858' K/mm Hg for metric units; 

17.64' R/in. Hg for English units . 

Non:.-Equatlon 17-1 can be used as writ
ten unless the leakage rate observed during 
any of the mandatory leak checks <i.e .. the 
post-test leak check or leak checks conduct
ed prior to component changes> exceeds r.... 
If L. or Li exceeds ·L.. Equation 17-1 must be 
modified as follows: 

<al Case I. No component changes made 
during sampling run. In this case, replace 
V,. in Equation 17-l 111oith the expression: 

cv .. -<L.-L.>Bl 
<b> Case II. One or more component 

changes made during the sampling run. In 
this case, replace V,. in Equation 17-1 by the 
expression: 

and substitute on!¥ for those leakage rates 
<L, nr T ... 1 which exceed L.. 

6.4 Volume of water_ vapor. 

vw(std} 

Equation 17~2 
where: 
K,=0.001333 m•/ml for metric units; 0.04707 

ft•/ml for English units. 

6.5 Moisture Content. 

B = Vw(std) 
ws vm(std) + vw(std) 

Equation 17-3 

6.6 Acetone Blank Concentration. 

Equation 17-4 
6.7 Acetone Wash Blank. 

W,=C,V..p, 

Equation 17-5 

6.8 Total Particulate Weight. Determine 
the total particulate catch from the sum of 
the weights obtained from containers 1 and 
2 less the acetone blank <see Figure 17-4>. 

NoTE.-Refer to Section 4.1.5 to assist in 
calculation of results involving two or more 
filter assemblies or two or more sampling 
trains. 

6.9 Particulate Concentration. 

C.=<0.001 g/mgl <m./V m<.ui» 

Equation 17-6 
6.10 Conversion Factors: 

From To Multiply by 

set ............................ m • ........................... 0.02832 
g/ft• ......................... gl'/ft• ...................... 15.43 
g/ft• ......................... lb/ft•...................... 2.205x 10-• 
g/ft•.: ....................... 11/m• ....................... 35.31 

6.11 Isokinetlc Variation. 
6.11.1 Calculation from Raw Data. 

Equation 17-7 
where: 
K,=0.003454 mm Hg-m•/ml-"K for metric 

units; 0.002669 in. Hg.ft•/ml-'R for Eng
lish units. 

6.11.2 Calculation from Intermediate 
Values. 

Equation 17-8 
where: 
K,=4.320 for metric units; 0.09450 for Eng

lish units. 

6.12 Acceptable Results. If 90 percent 
010110 percent. the results are acceptable. If 
the results are low in comparison to the 
standard and I Is beyond the acceptable 
range, or. If I Is less than 90 percent, the Ad· 
mlnistrator may opt to accept the results. 
Use Citation 4 in Section 7 to make judg
ments. Otherwise, reject the results and 
repeat the test. 
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Title 40--Protedlon of Environment 

IFRL84S-2J 

CfAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

PART 60-SJANDARDS OF PERFOR
MANCE FOR NEW STATIONARY 
SOURCES 

PART 61-NATIONAL EMISSION 
STANDARDS FOR .HAZARDOUS AIR 
POUUTANTS 

Revision of Authority Citations 
AGENCY: Environmental Protection 
Agency <EPA>. 

ACTION; Final rule. 
SUMMARY: This action aqiends the 
authority cltlatlons for Standards of 
Performance for New Stationary 
Sources and National Emission Stan
tards for Hazardous Pollutants. The 
amendment adopts the redesignation 
of classification numbers aa changed 
in the 1977 amendments to the Clean 
Air Act. As amended. the Act formerly 
classified to 42 U.S.C. 1857 et seq. has 
been transferred and Is now classified 
to 42 U.S.C. 7401 et seq. 

EFFECTIVE DATE: March 3, 1978. 

POR FURTHER INFORMATION 
CONTACT: 

· Don R. Goodwin. Emission Stan
dards and Engineering Division, En· 
vt.ronmental Protection Agency, Re
search Triangle Park, N.C. 2'1711 
telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
This action ls being ta.ken in accor
dance with the requirements of 1 CFR 
21.43 and Is authorized under section 
301Ca> of the Clean Air Act, as amend
ed, 42 U.S.C. 7601Ca>. Because the 
amendments are clerical in nature and 
affect no substantive rights or require
ments, the Administrator finds lt un
necessary to propose and invite public 
comment. 

Dated: February 24, 1978. 
DOUGLAS M. Cos'tLE, 

Admtntstrator. 
Parts 60 and 61 of Chapter I, Title 

40 of the Code of Federal Regulations 
are revised as follows: 

1. The authority citation following 
the table of sections in Part 60 Is re
vised to read as follows: 

AUTHORITY: sec. 111. 301<a> or the Clean 
Air Act as amended (42 U.S.C. 7411, 
780l<a)), unless otherwise noted. 

§§ 60.10 and 60.24 [Amended) 

2. Following §§ 60.10 and 60.24Cg) the 
following authority citation Is added: 
<Bee. 116 of the Clean Air Act && amended 
(42 u.s.c. 7416)). 
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H 60.7, 60.8, 60.9, 60.11, 60.13, 60.45, 
60.46, 60.53, 60.54, 60.63, 60.64, 
60.73, 60.74, 60.84, 60.85, 60.93, 
60.105, 60.106, 60.113, 60.123, 60.133, 
60.144, 60.153, 60.154, 60.165, 60.166, 
60.175, 60.176, 60.185, 60.186, 60.194, 
60.195, 60.203, 60.204, 60.213, 60.214, 
60.223, 60.224, 60.233, 60.234, 60.243, 
60.244, 60.253, 60.254, 60.264, 60.265, 
60.266, 60.273, 60.274, 60.275, and 
Appendices A, B, C, and D CAmend· 
edl 

3. The following authority citation Is 
added to the above sections and ap
pendices: 
<Sec. 114. Clean A1r Act Is amended <42 
u.s.c. 7414)). 
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84 
PART 60-STANDARDS OF PERFOR

MANCE FOR NEW STATIONARY 
SOURCES 

lignite-Fired Steam Generators 
AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 

. SUMMARY: This final rule estab· 
lishes standards of performance for 
new or modified lignite-fired steam 
generators with heat input rates great
er than 73 megawatts <250 million Btu 
per hour> and limits emissions of ni
trogen oxides to 260 ng/J of heat 
input except that 340 ng/J of heat 
input is allowed from cyclone-fired 
units which are fired with lignite 
mined in North Dakota, South 
Dakota, or Montana. Steam gener
ators contribute significantly to air 
pollution, and the intended effect of 
this final rule is to require new steam 
generators which burn lignite to use 
the best control system for reducing 
emissions of nitrogen oxides. 
EFFECTIVE DATE: March 7, 1978. 
ADDRESSES: The "Standards Sup. 
port and Environmental Impact State
ment <SSEIS>. Volume 2: Promulgated 
Standards of Performance for Lignite. 
Fired Steam Generators" <EPA-450/2-
76-030b) may be obtained by writing 
the U.S. EPA Library CMD-35), Re
search Triangle Park, N.C. 2'7711. 
Volume 1 of the SSEIS, "Proposed 
Standards of Performance for.Lignite
Fired Steam Generators" <EPA-450/2-
76-030a>. is also available at the same 
address. Please specify both the title 
and EPA number of the document de
sired. These documents and all public 
comments may be inspected at the 
Public Information Reference Unit 
<EPA Library), Room 2922, 401 M 
Street SW., Washington, D.C. 
FOR FURTHER INFORMATION 
CONTACT: 
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Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
<MD--13), Environmental Protection 
Agency, Research Triallgle Park, 
N.C. 2'7711, telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On December 23, 1971 <36 FR 24877>. 
EPA established under Subpart D of 
40 CFR Part 60 standards of perfor
mance for new steam generators with 
heat input rates greater than 73 
megawatts <250 million Btu per hour>. 
Steam generators which burn lignitie 
were exempted from the emission 
standards for nitrogen oxides <NO.> 
because too little operating experience 
was available to adequately character
ize NO. emissions. <Lignite-fired steam 
generators were not exempted from 
the standards tor sulfur oxides and 
particulate matter, however.> Since 
1971, EPA has gathered additional in· 
formation on lignite-fired facilities, 
and on December 22, 1976 <41 FR 
55791>, the Agency proposed to am:end 
Subpart D by establishing a standard 
of performance of 260 nanograms per 
Joule <ng/J> of heat input <0.6 pound 
per million Btu> tor NO. emissions 
from new lignite-fired steam gener
ators. Supporting information tor the 
proposed standard was published hi 
Volume 1 of the SSEIS for lignite. 
fired steam generators. After review
ing issues raised during the public 
comment period which followed the 
proposal, EPA decided to promulgate 
standards which will permit the limit
ed use of cyclone-fired facilities to 
burn lignite mined in ·North Dakota, 
South Dakota, and _1¥1ontana <which 
causes severe fouling and slagging in 
pulverized-fired units>. Supporting in
formation for these final standards of 
performance appears in Volume 2 of 
theSSEIS. 

FINAL STANDARDS 

NO. emissions from lignite-fired 
steam generators are limited to 260 
ng/J of heat in put <0.6 lb/10• Btu> 
except that 340 ng/J <0.8 lb/10 1 Btu> 
is allowed from cyclone-fired steam 
generators burning lignite mined in 
North Dakota, South Dakota, and 
Montana. Both standards apply only 
to boilers which ·burn llgnite, with 
heat input rates greater than 73 
megawatts <250 million Btu per hour), 
and for which construction or modifi
cation began after December 21, 1976. 

RATIO.NALE POR FINAL STANDARDS 

The NO. standard originally pro
posed by EPA, 260 n~/J, may have 
prevented the use of cyclone-tired 
.boilers, since it has not_been demon
strated that emisisons from these 
units can be consistently controlled to 
levels below 260 ng/J. During the 
public comment period, several com
menter& argued that the utillzation of 
cyclone-fired boilers Is necessary to 
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overcome the serious fouling and slag
ging problems which develop when
ever the sodium content of the lignite 
burned exceeds about 5 percent, by 
weight. These high sodium content re
serves are believed to be widespread, 
especially in North Dakota, and the 
utillties cla1m that their low sodium 
content reserves are· being rapidly de
pleted. The commenter& said that CY· 
clones have inherently lower fouling 
and slagging. rates than other large 
boiler designs because much less ash Is 
carried through the boiler convective 
passes. In addition, they ·contended 
that in the Dakotas there has actually 
been very little operating experience 
with pulverized-fired boilers, the alter
native .to large cyclones, and it Is 
doubtful that these units can burn 
high sodium llgn1te without experienc
ing severe problems. Thus, the com
menters concluded that the proposed 
standard might restrict the use of 
valuable resources of high sodium lig
nite fuel by prohibiting the utillzation 
of cyclone-fired boilers. The cqm
menters also argued that the proposed 
standard would place an economic 
burden on the electirc power utilities 
which burn lignite by limiting compe
titve bidding for new boilers. 

EPA agrees that at present there is 
too. little operating experience with 
pulverized- or cyclone-fir~d boilers to 
be able to predict their reliabillty 
when burning high sodium llgn1te. 
Furthermore, the Agency does not 
want to establish a standard which 
might inhibit future efforts to find a 
successful way to burn this trouble
some fuel. Consequently, EPA has es
tablished a separate nitrogen oxides 
emission standard of 340 ng/J <0.8 lb/ 
10• Btu> for new cyclone-fired boilers 
which burn North Dakota. South 
Dakota, or Montana lignite. This stan
dard will permit the limited utlization 
of cyclone-fired boilers and assure the 
continued use of our country's abun· 
dant resources of lignite. Llgnlte 
mined in Texas, the only other known 
major lignite formation, generally has 
low sodium content and has been suc
cessfully burned in pulverized-fired 
units for years. The standard is sup
ported by emission test data and other 
information contained in Volume I of 
the SSEIS. Nitrogen oxides· emissions 
from pulverized-fired boilers ·will be 
limited to 260 ng/J <0.6 lb/10• Btu>, as 
originally proposed. · 
. Cyclone-fired boilers could account 

for 10 to 20 percent of all new lignite
fired steam generators, based on EPA 

· estimates of llgnite consumption for 
the year 1980. EPA estimates that NO. 
emissions from new cyclone-fired boll· 
ers may be reduced by as much as 20 
percent as a result of the standard. 
The combined effect of both standards 
will be to reduce total NO. emissions 
from all new boilers which burn lignite 
by about 25 percent. 



It should be noted that standards of 
performance for new sources estab
lished under-section 111 of the Clean 
Air Act .reflect the degree of emission 
limitation achievable through applica
tion of the best adequately demon
strated technological system of con
tinuous emission reduction Ctaking 
into consideration the cost of achlev- . 
ing such emission reduction, any non
air quality health and environmental 
·tmpact and energy requirements). 
State implementation plans <SIPs> ap
proved or promulgated under section 
110 of the Act, on the other hand, 
must nrovide for the attainment and 
maintenance of national ambient air 
quality standards <NAAQS> designed 
to protect public health and welfare. 
For that purpose, SIPs must in some 
cases reqt.Ure greater emis.sion reduc
-tions than those required by standards 
of performance for new sources. Sec
tion 173 of the Act requires, among 
other things, that a new or modified 
source constructed in an area which 
exceeds the NAAQS must reduce emis
sions to the level which t"eflects the 
"lowest achievable emission rate" for 
such category of source as defined in 
section 171<3), unless the owner or op
erator demonstrates that the source 
cannot achieve such an emission rate. 
In no event can the emission rate 
exceed any applicable standard of per
formance. 

A similar situation may arise when a 
major emitting facility is to be con
structed in a geographic area which. 
falls under the prevention of signifi
cant deterioration of air quality provi
sions of the Act <Part C>. These provi
sions require, atnong other things, 
that major emitting facilities to be 
constructed in such areas are to be 
subject to best available control tech
nology. The term "best available con
trol technology" <BACT> means "an 
emis.sion limitation based on the maxi
mum degree of reduction of each pol
lutant subject to regulation under this 
Act emitted from or which results 
from any major emitting facility, 
which the permitting authority, on a 
case-by-case basis, taking into account 
.energy, eI\vironmental, and economic 
Impacts and other costs, determines is 
achievable for such facility through 
application of production processes 
and available methods, systems, and 
techniques, including fuel cleaning or 
treatment or lnnovat)ve fuel combus
tion techniques for control of ·each 
such pollutant. In no event shall appli
cation of 'best available control tech
nology' .result in emissions of any pol
lutants which will exceed the emis
sions allowed by any applicable stan
dard established pursuant to section 
111 or 112 of this Act." 

Standards of performance should 
not be viewed llS the ultimate in 
achievable emission· control and 
should not g:ireclude the imposition of 
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a more 'Stringent emis.sion standard, 
where appropriate. For example, while 
cost of achievement may be an impor
tant factor in determining standards 
of performance applicable to all areas 
of the co'lintry <clean as well as dirty>, 
costs must be accorded far less weight 
m determining the "lowest achievable 
emission rate" for new or modified 
sources locating in areas violating sta
tutorily-mandated health and welfare 
standards. Although there may be 
emis.slon control technology available 
that can reduce emis.sions below those 
levels required to comply with stan
dards of performance, th.is t~!mo!ogy 
might not be selected as the basis of 
standards of performance due to ~osts 
associated with its use. This in no way 
should preclude Its use in situations 
where cost is a lesser consideration, 
such as determination of the "lowest 
achievable emis.sion rate." 

In addition, States are free under 
section 116 of the Act to establish even 
more stringent emis.slon limlts than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under section 110. Thus, 
new sources may in some cases be sub
ject to limitations more stringent than 
EPA's standards of performance under 
section 111, · and prospective owners 
and operators of new sources should 
be aware of this possiblllty in planning 
for such facilities. 

ENvIRONMENTAL AND ECONOMIC IMPACTS 

The Impact 'of the NO.· emission 
standards will be most significant in 
North Dakota and Texas where most 
new lignite-fired boilers will be locat
ed. Although ambient NO. levels in 
these areas are now low, emission reg
ulations are Important because: Cl) 
The standards will maintain low ambi
ent NO, concentrations in areas where 
population and industrial growth is 
expected in the future; <2> the stan
dards will reduce the potential for de
velopment of. rural smog which can 
form In regions having initially low 
ambient NO. concentrations; and <3> 
the standards will reduce long distance 
transport of NO. to areas having air 
pollution problems. In addition, since 
nationwide levels of NO,· are expected 
to rise in the future despite NO. con
trol regulations, the NO. emis.slon 
standards for lignite-fired boilers will 
help to alleviate this problem. 

The standards will cause total NO. 
emissions from all new lignite-fired 
steam generators to be reduced by 
about 25 percent. By comparison, NO. 
emis.slons would have been reduced by 
about 29 i:)ercent if the use of cyclones 
had been restricted by the standard 
originally proposed. Thus, the contin
ued use of cyclone-fired boilers will 
have only a minor adverse impact on 
air quality. 

The NO. eml&slon standards will 
have no impact on water pollution, 

solid waste disposal, sulfur dioxide and 
particulate eml&slons, or energy con
sumption at new lignite-fired steam 
generators. In addition, the standards 
will not prohibit the use of any lignite 
reserves or adversely affect any other 
natural resources. Additional Informa
tion about the environmental Impact 
of the standards appears In Volumes l 
and 2 of the SSEIS. 

The NO. emis.sion standards will 
cause capital costs for new lignite-fired 
plants to increase by, at most, only 0.5 
percent and operating costs will rise 
even less. Therefore, capital and oper
ating expenses ~·ill rise only nominal
ly. Since the price consumers pay for 
electric power is generally proportion
al to the electric utility's operating 
costs, consumer power price increases · 
will be negligible. The boiler manutac
turers will experience no significant 
market disadvantages because the 
standards effectively permit the sale 
of all boiler designs and provide no 
sales advantages for any manufactur
er. The small increases in capital costs 
resulting from the standards will not 
affect the boiler "1ndustry's overall 
sales. More information about the eco
nomic Impact of the standards can be 
found in Volumes 1 and 2 of the 
SS EIS. 

PuBLIC COMMENTS . 

Seventeen comment letters were re
ceived during the public comment 
period. -Many of the. comments were 
critical of the information EPA used 
to support restriction of the cyclone
fired boiler. In particular, these argu
ments were made: Cl> None of the pul~ 
verized-fired boilers which EPA tested 
operate reliably when burning lignite 
with a sodium content above about 5 
percent; <2> the front-wall-fired plant 
cited by EPA has never burned lignite 
with an 8 percent sodium content for 
an extended period of time, as EPA 
has reported. Also, the plant's capac
ity factor has averaged about 72 per
cent, not 86 percent as stated by EPA; 
<3> although it is true that a North 
Dakota electric utility has recently 
agreed to purchase two tangentially
fired boners, these units are guaran
teed to bum lignite containing no 
more than 4.8 percent sodium. Also, 
the decision to purchase these boilers 
may have been influenced by the utili
ty's concern that EPA might prohibit 
the use of cyclones; C4> recent expert~ 
ments by the Energy Research and 
Development Administration have 
demonstrated that cyclone-fired boil
ers have slgniflcantly lower ash depo
sition rates than pulverized-fired boil
ers. This confirms arguments that cy
clones have much lower fouling and 
slagging potentials when burning high 
sodium content lignite. 

EPA agrees that there has not been 
enough successful operating experi
ence with pulvertud-fired boilers · 
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which burn high sodium content llg
nlte to Justify eliminating cyclones 
from the market. Consequently, the 
Agency has decided to establish a sep. 
arate NO. emission standard for cy
clones burning Dakota lignite which 
permits their use. 

Another issue raised during the com
ment period concerned the potentially 
high NO. emissions which could occur 
when Texas lignite with a high nitro-

- gen content is burned. It was argued 
that these emissions could exceed the 
standard even if the best system of 
emission reduction were employed. In 
support of this contention, a com
menter submitted data which Indicate 
that the fuel-nitrogen content of 
Texas lignites ranges well above ex
pected values. EPA has determined, 
however, that these data were accu
mulated around the turn of the cen
tury and are Inconsistent with present
day values. Information from the 
Bureau of Economic Geology at the 
·University of Texas and the Texas 
Railroad Commission Indicates that 
Texas llgnite nitrogen contents are 
typically low and should not cause 
NO. emissions from a well controlled 
plant to exceed the standard. 

These and all other comments are 
discussed ln detail In Volume 2, Chap
ter 2 of the SSEIS. 

The effective date of this regulation 
iS <date of publlcation>. because sec
tion lll<b>Cl><B> of the Clean Air Act 
provides that standards of perfor
mance or revisions thereof become ef
fective upon promulgation. 

NOTE.-The Environmental Protection 
Agency has determined that this dQCwnent 
does not contain a major proposal requiring 
preparation of an Economic Impact Analy
sis under Executive Orders 11821 and 11949 
and OMB Circular A-107. 

Dated: March 2, 19'78. 
DOUGLAS M. CosTLE, 

Administrator. 
Part 60 of Chapter I, Title 40 Qf the 

Code of Federal Regulations is amend
ed by revising Subparts A and D as fol· 
lows: 

Subp«!!!'t A-General Provisions 

1. Section 60.2 is amended by substi
tuting the International System of 
Units <SI> in paragraph U > as follows: 

§ 60.2 Definitions. 

• e • • • 
Cl> "Standard conditions" means a 

temperature of 293 K <68° F> and a 
pressure of 101.3 kl!opascals <29.92 in 
Hg>. 

.. .. • • 
Subpart D-Standarcb of Performance 
for Fossil Fuel-Fired Steam Generators 

2. Section 60.40 ls amended by revis
ing paragraph. <c> and by adding para
graph <d> as follows: 

RULES AND REGULATIONS 

§ 60.40 Applicability and designation or 
affected facility. 

.. • • • 
Cc> Except as provided in paragraph 

Cd> of this section, any facility under 
paragraph <a> of this section that com
menced construction or modification 
after August 17, 1971, is subject to the 
requirements of this subpart. 

<d> The requirements ·of 
§§ 60.44Ca><4>. <a><5>, Cb>. and «;l>, and 
60.45Cf>C4><vD are appllcable to Ugnite
fired steam generating units that com
menced construction or modification 
after December 22, 1976. 

3. Section 60.41 is amended by 
adding paragraph Cf> as follows: 

§ 60.41 Definitions. 

• .. • • • 
Cf> "Coal" means all solid fuels. clas

sified as anthracite, bituminous, subbi· 
tuminous, or Ugnite by the American 
Society for Testing Material. Designa
tion D 388-66. 

4. Section 60.44 is amended by 
adding paragraphs <a>C4> and <a><5>, by 
revising paragraph Cb>, and by adding 
paragraphs <c> and <d> as follows: 

§ 60.44 Standard for nitrogen oxides. 

<a>• • • 
<4> 260 nanograms per Joule heat 

input C0.60 lb per million Btu> derived 
from lignite or lignite and wood resi
due <except as provided· under para- · 
graph <a><S> of this section>. 

<5> 340 nanograms per Joule heat 
input CO.BO lb per million Btu> derived 
from llgnite which ls mined in North 
Dakota, South Dakota, or Montana 
and which ls burned in a cyclone-fired 
unit. 

<b> Except as provided under para
graphs <c> and Cd> of this section, 
when different fossil fuels are burned 
simultaneously in any combination, 
the applicable standard <in ng/J) is de
termined by proration using the fol-
lowing formula: · 
PS-~ 1D(260>+.r<86l+Jl(130l+l!<300l 

tD+z+11+a 
where: 

PS"""'"is the prorated standard for nitro
gen oxides when burning dilferent 
fuels simultaneously, in nanograms 
per joule heat Input derived from all 
fossil fuels fired or from all fossil fuels 

_ and wood residue fired: 
1D=is the percentage of total heat Input 

derived from lignite; 
Z=is the percentage of total heat Input 

derived from gaseous fossil fuel: 
Jl=is the percentage of total heat input 

derived from liquid fossil fuel; and 
Z=is the percentage of total heat Input de

rived from solid fossil fuel (except lig: . 
nitel. 

<c> When a fossil fuel containing at 
least 25 percent, by weight, of coal 
refuse is burned in combination with 
gaseous, liquid, or other solid fossil 
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fuel or wood residue, the standard for 
Iiitrogen oxides does not apply. 

<d> Cyclone-fired units which bum 
fuels containing at least 25 percent of 
lignite that ls mined in North Dakota, 
South Dakota, or Montana remain 
subject to paragraph <a>C5> of this sec
tion regardless of the types of fuel 
combusted in combination with that 
lignite. 
<Sections 111 and 301Cal of the Clean Air 
Act, as amended C42 U.S.C. 7411, and 7601>.> 

5. Section 60.45 ls amended by 
adding paragraph <f><4><vl> as follows: 

§ 60.45 Emission and fuel monitoring. 

• 
(f) ••• 
(4) ••• 

• • • • 

<vi> For lignite coal as classified ac
cording to A.S.T.M. D 388-66, 
F=2.659x10-• dscm/J <9900 dscf/mll· 
lion Btu> and Fc=0.516 x lO-• scm CO./ 
J < 1920 scf CO,/ million Btu>. 
<Sections 111, 114, and 301Cal of the Clean 
Air Act, as amended <42 U.S.C. 7411, 7414, 
and 7601>.l 

CFR Doc. 7!l-5975 Filed 3-6-78; 8:45 am] 
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Tltle 40-Protection of Environment 

atAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUICHAPTEll c-All PROGRAMS 

CFRL8!5-2l 

P~RT 60-STANDARDS OF PERFOR
MANCE FOR NEW STATIONARY 
SOURCES 

Ume Manufacturing Plants 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: This rule establishes 
standards of performance which limit 
emissions of particulate matter from 
new, modified, and reconstructed lime 
manufacturing plants. The standards 
implement the Clean Air Act and are 
based on the Administrator's determi
nation that lime manufacturing plant 
emissions contribute significantly to 
air pollution. The intended effect of 
setting these standards is to require, · 
new, modified, and reconstructed lime 
manufacturing plants to use the best 
demonstrated system of continuous 
emission reduction. 
EFFECTIVE DATE: March 7, 1978. 
ADDRESSES: A support document 
entitled, "Standard Support and Envi
ronmental Impact Statement, Volume 
II: Promulgated Standards of Perfor
mance for Lime Manufacturing 
Plants" <EPA-450/2-77-007b), October 
1977, has been prepared and ta avail
able. This document Includes sum
mary economic and environmental 
impact statements as well as EP A's re
sponses to the comments on the pro
posed standards. Also available is the 
supporting volume for the proposed 
standards entitled, "Standard Support 
and Environmental Impact Statement, 
Volume I: Proposed Standards of Per
formance for Lime Manufacturing 
Plants" CEPA-450/2-77-007a), April 
1977. Copies of these documents can 
be ordered by' addressing a request to 
the EPA Library <MD-35), Research 
Triangle Park, N.C. 27711. The title 
and number for each or both of the 
documents should be specified when 
ordering. These documents as well as 
copies of the comment letters respond
ing to the proposed rulemaking pub
lished in the FEDERAL REGISTER on 
May 3, 1971 <42 FR 22506> are avail
able for public inspection and copying 
at the U.S. Environmental Protection 
Agency, Public Information Reference 
Unit <EPA Library), Room 2922, 401 M 
Street SW., Washington, D.C. 20460. 
FOR FURTHER_ INFORMATION 
CONTACT: 

Don R. Goodwin, Director, Emission 

RUW AND IEGULATIONS 

Standards and Engineering Division 
<MD-13>. Environmental Protection 
Agency, Research Triangle Park, 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
There are two minor changes· 1n · the 
standards from those proposed on 
May 3, 1977. The first of these is the 
specific exclusion of lime production 
units af kraft pulp mills [§ 60.340<b>J. 
Emission standards for kraft pulp 
mills were proposed in the FEDERAL 
REGISTER on September 24, 1976, 
which cover emissions from the lime 
production units at these mills. 

The second change is the addition of 
f 80.344<c> {Test methods and proce
dures>. The addition recommends a 
testing technique which would more 
accurately test exhaust gases from hy
drators In those cases where high 
moisture content is a problem. 

During the 60-day comment period 
following publication of the proposed 
emission standards· in the FEDERAL 
REGISTER on May 3, 1977, 23 comment 
letters were received, 10 from indus
try, 7 from State or local pollution 
control agencies, and &·from other gov
ernment agencies. In addition, on June · 
16, 1977, a public meeting was held at 
the EPA facility at Research Triangle 
Park, N.C., that provided an opportu
nity for oral presentations and com-

. ments on the standards. None of the 
comments warranted a change of the 
emission standards nor did any com
ments Justify any significant changes 
In the standards support document. 

Major comments focused on three 
areas: <1> criticism of the testing pro
cedures and the supporting emission 
data, <2> the opacity standard, and <3> 
the requirement for continuous moni
toring. These and other comments are 
summarized and addressed In Volume 
II of the staridards support document. 

The most significant of the three 
areas of comments was the question-

-ing of the testing procedures and the 
data base. More specifically, it was as
serted that when data were gathered 
upon which to base the standard, stan
dard testing procedures were net fol
lowed in every case, which consequent
ly ·biased the data. A careful review of 
the procedures and the resulting data 
revealed that, although there were 
minor miscalculations, the errors did 
not affect the emission standards that 
were set.. 

The opacity standard <10 percent>, 
was questioned because it was thought 
to be too stringent and In a range 
where observer error would result In 
unfair violation decisions. A review of 
the opacity data indicated that of the 
1,056 six-minute averages of opacity, 
less than one percent exceeded the 
visible emission level of 10 percent, 
thus EPA considers the 10 percent 
opacity standard reasonable. As for 
observer error, aa indicated In the in
troduction to Reference Method 9 

<Part 80, Appendix A>. the accuracy of 
the method and any Potential error 
must be taken into account when de
termining possible violations of the 
standards. 

Some commenters questioned the re
quirement for continuous monitoring 
of multiple stack be.ghouses, believing 
it to be unnecessary md excessively 
expensive to place a monitor on each 
stack. In establishing the continuous 
monit.Qring requirement, it was not 
the intention of EPA that emission 
monitors be installed at each stack at 
a multiple stack ba.ghouse. The pro
posed regulation has been revised to 
reflect this intent. It is believed that 
in most cases one monitor, or two in 
certain Situations, can be installed to 
simultaneously monitor emissions 
from several stacks. With such a moni
toring system, the plant must demon
strate that representative emissions 
are monitored on a continuous basis. 

It should be noted that standards of 
performance for new sources estab
lished under section 111 of the Clean 
Air Act reflect the degree of emission 
limitation achievable through applica
tion of the best adequately dem.on
.strated technological system of con
tinuous emission reduction <taking 
Into. consideration the cost of achiev
ing such emission reduction, any 
nonair quality health and environmen
tal impact and energy requirements>. 
State implementation plans <SIPs> ap
proved or promulgated under section 
110 of the Act, .on the other hand, 
must provide for the attainment and 
maintenance of national ambient air 
quality standards <NAAQS> designed 
to protect public ·health and welfare. 
For that purpose, SIPa must in some 
cases require greater emission reduc
tions than those required by standards 
of performance for new sources. Sec
tion 173 of the Act requires, among 
other things, that a new or modified 
source constructed In an area which 
exceeds the NAAQS must reduce einis
llions to the level which· reflects the 
"lowest achievable emission rate" for 
BUch category of source. In no event 
can the emission rate exceed any ap
plicable standard of performance. 

A similar situation may a.rise when.a 
major emitting facility is to be con
structed in a geographic area which 
falls under the prevention of signifi-

. cant deterioration of air quality provi
sions of the Act <part C>. These provi
sion.S require, among other things, 
that major emitting facilities to be 
constructed in such l!.l'eas are to be 
subject to best available control tech
nology for all Pollutants regulated 
under the Act. The term "best avail
able control technology" CBACT>. as 
defined In section 169<3>. means "an 
emission limitation based on the maxi
mum degree of reduction of each Pol· 
lutant subject to regulation under this 
Act emitted . from or which results 
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·from QllY ma,Jor ~mltting ·facility, 
ohJch the permitting authority, on a 
QSe-by-cue basis, taking into accoWlt 
a!nergy, a!Dvironmental, and economic 
hnpacts and other costs, determ!nes is 
achievable for such facility through 
~plication of production processes 
o.nd available methods, systems, and 
techniques, Including fuel cleaning or 
treatment or innovative fuel combus
t!On techniques for control· of each 
such pollutant. In no event shall appli-

. cation of 'best available control tech
l!lology' result in emissions of any pol
lutants which will exceed the emis
sions allowed by any applicable stan
dard established pursuant to section 
111 or 112 of this Act." 

Standards of performance should 
not be viewed as the ultimate ln 
achievable emu;s1on control and 
should not preclude the Imposition of 
a more stringent emission standard, 
where appropriate. For example while 
cost of achievement may be an Impor
tant factor in determln1ng standards 
of performance applicable to .all areas 
of the COWltry <clean as well as dirty>, 
statutorily, Costs do not play such a 
role in determining the "lowest achiev
able emisSlon rate" for new or modi
fied sources locating ln areas violating 
statutorily-mandated health and wel
fare standards. Although there may be 
emission control technology available 
that can reduce emissions below those 
levels required to comply with stan
dards of per{ormance, this technology 
might not be selected as the basis of 
standards of performance due to costs 
associated with its use. This in no way 
should preclude its use in sltuaJ.ions 
where cost is a lesser consideration, 
such as determination of the "lowest 
achievable emission rate." 

In addition, States are free under 
section 116 of the Act to establish even 
more stringent emission limits than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under section 110. Thus, 
new sources may In some cases be sub
ject to limitations more stringent than 
EPA's standards of performance under 
section 111, and prospective owners 
and operators of new sources should 
be aware of this possibility in planning 
for such fa.cllltie&. · 
MISCELLANEOUS: The effective 
date of this regulation is March 7, 
1978. Section lll<b)(l><B> of the Clean 
Air Act provides that standards of per
formance or revisions of them become 
a!ffective upon promulgation and apply 
to affected facllltlea, construction or 
modification of .which was commenced 
Qfter the date of proposal <May 3, 
1977). 

Non.-The Environmental Protection 
Agency has determined that this document 
does not contain a major proposal requl.ring 
an Economic Impact Ana.lysis under Execu
tive Orders 11821 Uld ll!MV &nd OMB Cir
cular A-107. 

IULES AND .IEGUlATIONS 

Dated: March l, 1978. 
DOUGLAS M. COSTLE, 

.Administrator.· 

Part 60 of Chapter I .of TiUe 40 of 
the Code of Regulations is amended as 
follows: 

1. By adding subpart HH as follows: 

Subpart HH-Standards of ·Perfor-
111ance for Ume Manufaduring 

. Plants 

Bee. 
80.340 Appllca.bllltJ a.nd de11lgna.tlon of af-

fected facility. 
80.341 Definitions. 
80.342 Standa.rd for particulate matter. 
80.343 Monitoring of emissions and oper-

ations. 
60.344 Test methoda and procedures. 

AtrrlfORITY: Sec. 111 and 30l<a> of the 
Clean Air Act, as amended <42 U.S.C. 7411, 
7601>, and additional authority as noted 
below. 

§ 60.340 Applicability anil deaignation of 
affected facility. 

(a> The provisions of this subpart 
are applicable to the following affect
ed facilities used in the manufacture 
of lime: rotary lime kilns and lime hY· · 
drators. 

Cb> The ·provisions of this subpart 
are not applicable to facilities used ln 
the manufacture of lime at kraft pulp 
mills. · 

<c> AnY facility under paragraph <a> 
of this section that commences con
struction or modification after May 3, · 
1977, is subject to the requirements of 
this part. 

§ 60.341 Definitions. 
As used In this subpart, all terms not 

defined herein shall have the same 
meaning given them in the Act and ln 
subpart A of this part. 

<a> "Lime manufacturing plant" in
cludes any plant which produces a 
lime product from limestone by calcl
nation. Hydration of the lime product 
is also considered to be part of the 
source. 

Cb> "Lime product" means the prod
uct of the calcinatlon process includ
ing, but not limited to, calcltic lime, 
dolomitic lime, and dead-burned dolo
mite. 

<c> "Rotary lime kiln" means a unit 
with an inclined rotating drum which 
is used to produce a lime product from 
limestone by calclnation. 

<d> "Lime hydrator" means a unit 
used to produce hydrated lime prod
uct. 

§ 60.342 Standard for particulate matter. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart she.Jr cause to be 
discharged into the atmosphere: 

Cl> From any rotary lime kiln any 
gases which: 

W Contain particulate matter In 
excess of 0.15 kilogram per megagram 
of limestone feed <0.30 lb/ton>. 

(ii) Exhibit 10 percent opacity or 
greater. 

C2> From any lime hydrator any 
gases which contain particulate matter 
tn excess of 0.075 kilogram per mega. 
gram of lime feed <0.15 lb/ton>. 

§ 60.343 Monitoring of emissions and· op
erations. 

<a> The owner or operator subject to 
the provisions of this subpart shall in
stall, calibrate, maintain, and operate 
a continuous monitoring system, 
except·as provided In paragraph Cb> of 
this section, to··monitor and record the 
opacity of a representative portion of 
the gases discharged into the atmos
phere from any rotary lime kiln. The 
span of this system shall be set at 40 
percent opacity. 

Cb> The owner or operator of any 
rotary lime kiln using a wet scrubbing 
emission control device subject to the 
provisions of this subpart shall not be 
required to monitor the opacity of the 
gases discharged as required in para
graph <a> of this section, but shall In
stall, calibrate, maintain, and operate 
the following continuous monitoring 
devices: · 

Cl> A monitoring device for the con
tinuous measurement of the pressure 
loss of the gas stream through the 
scrubber. The monitoring device must 
be acc\lrate within ±250 pascals Cone 
inch of water>. 

C2> A monitoring device for the con
tinuous measurement of the scrubbing 
liquid supply pressure to the control 
device. The monitoring device must be 
accurate within ±5 percent of design 
scrubbing liquid supply pressure. 

<c> The owner or operator of any 
lime hydrator using a wet scrubbing 
emission control device subject to the 
provisions of this subpart shall install, 
calibrate, maintain, and operate the 
following continuous monitoring de
vices: 

Cl> A monitoring device for the con
tinuous measuring of the scrubbing 
liquid now rate. The monitoring 
device must be accurate within ±5 per
cent of design scrubbing liquid now 
rate. 

(2) A monitoring device for the con
tinuous measurement of the electric 
current, in amperes, used by the Scrub
ber. The monitoring device must be ac
curate within ± 10 percent over its 
normal operating range. 

Cd> For the purpose of conducting a 
performance test Wlder § 60.8, the 
owner or operator of any lime manu
facturilur plant subject to the provl· 
slons of this subpart shall install, call· 
brate, maintain, and operate a device 
for measuring the mass rate of lime
stone feed to any affected rotary lime 
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kiln and the mass rate of lime feed to 
any affected lime hydrator. The mea
suring device used must be accurate to 
within ±5 percent of the mass rate 
over Its operating range. 

(e> For the purpose of rePorts ·re
quired under §60.7<c>. periods of 
excess emissions that shall be reported 
are defined as all six-minute periods 
during wblch the average opacity of 
the plume from any lime kiln subject 
to paragraph <a> of this subpart Is 10 
percent or greater. 

<~- 114 o! the C!ee.n >.!r Act., as amended 
(42 u.s.c. '1414).) 

§ 60.344 Test methods and procedures. 

<a> Reference methods in Appendix 
A of this part, except as provided 
under §60.8Cb), shall be used to deter
mine compliance with §60.322<a> as 
follows: 

n > Method 5 for the measurement 
of particulate matter, 

<2> Metbod 1 for sample and velocity 
traverses, 

· <3> Method 2 for velocity and volu
metric now rate, 

<4> Method 3 for gas analysis, 
<5> Method 4 for stack gas moisture, 

and · 
<6> Method 9 for visible emissions. 
<b> For Method 5, the sampling time 

for each run shall be at least 60 min
utes and the sampling rate shall be at 
least 0.85 std m•/h, dry basis <0.53 
dscf/min), except that shorter sam
pling times. when necessitated by pro
cess variables ot other factors. may be 
approved by the Administrator. 

<c> Because of ·the high moisture 
content (40 to 85 percent by volume> 
of the exhaust gases from hydrators, 
the Method 5 sample train may be 
modified to include a calibrated orifice 
immediately following the sample 
n022le when testing lime hydrators. In 
this configuration, the sampling rate 
necessary for maintaining isokinetlc 
conditions can be directly related to 
exhaust gas velocity without a correc
tion for moisture content. Extra care 
should be exercised when cleaning the 
sample train with the orifice in this 
position following the test runs. 

<8ec. 114 of the Clean Air Act, as amended 
(42 u.s.c. '1414).) 

CPR Doc. '18-&9'14 Plled 3+'18; 8:45 ~l 
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Title 40-Protedion of Environmeni 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SU&CHAPTER C-AIR PROGRAMS 

[FRL 836-1) 

PART 60-STANDARDS OF PERFOR· 
MANCE FOR NEW STATIONARY 
SOURCES 

Fetroieum Refinery Claus Sulfur 
Recovery Plants 

AGENCY: Environmental Protection 
Agency <EPA>. 

ACTION: Final rule. 
SUMMARY: This rule establishes 
standards of performance which will 
limit emissions of sulfur dioxide <SO.> 
and reduced sulfur compounds from 
new, modified, and reconstructed pe· 
troleum refi!lery Claus sulfur recovery 
plants. The standards Implement the 
Clean Air Act and are based on the 
Administrator's determination that 
emissions from petroleum refinery 
Claus sulfur recovery plants contrib
ute significantly to air pollution. The 
intended effect of the standards is to 
require new, modified, and recon· 
structed petroleum refinery Claus 
sulfur recovery plants to use the best 
technological system of continuous 
emission reduction. 
EFFECTIVE DATE: March 15, 1978. 

ADDRESSES: Copies of the standard 
support documents are available on re
quest from the U.S. EPA Library 
<MD-35>. Research Triangle Park, 
N.C. 27711. The requcstor should 
specify "Standards Support and Envi
ronmental Impact Statement. Volume 
I: Proposed Standards of Performance 
for Petroleum Refinery Sulfur Recov
ery Plants" <EPA-450/2-76-016a> and/ 
or "Standards Support and Environ
mental Irnpact Statement, Volume II: 
Promulgated Standards of Perfor
mance for Petroleum Refinery Sulfur 
Recovery Plants" <EPA-450/2-76-
016b>. Comment letters responding to 
the proposed rules published In the 
FEDERAL REGISTER on October 4, 1976 
<41 FR 43866>, are available for public 
Inspection and copying at the U.S. En
vironmental Protection Agency, Public 
Information Reference Unit <EPA Li
brary), Room 2922, 401 M Street SW., 
Washington, D.C. 

FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Emission Stan
dards and Engineering Division 
<MD-13), Environmental Protection 
Agency, Research Triangle Park, 
N.C. 27711, telephone number 919-
541-5271. 
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SUPPLEMENTARY INFORMATION: 

SUMMARY 

On October 4, 1976 <41 FR 43866>, 
EPA proposed standards of perfor
mance for new petroleum refinery 
Claus sulfur recovery plants under sec
tion 111 of the Clean Air Act, as 
amended. The promulgated standards 
are essentially the same as those pro
posed, although an exemption for 
small petroleum refineries has been In
cluded in the promulgated standards. 
The standards are based on the use of 
tail gas i:;crubbing syste:ms which have 
been determined to be the best tech
nological system of continuous emls· 
sion reduction, taking Into consider
ation the cost of achieving such emis
sion reduction, any nonair quality 
health, and environmental impact and 
energy requirements. Compliance with 
these standards will increase the over
all sulfur recovery efficiency of a typi
cal refinery Claus sulfur recovery 
plant to about 99.9 percent, compared 
to a recovery efficiency of about 94 
percent for an uncontrolled refinery 
Claus sulfur recovery plant, or a recov
ery efficiency of about 99 percent for a 
Claus sulfur recovery plant complying 
with typical State ~mission control 
regulations for these plants. 

The promulgated standards will 
apply to: <lfany Claus sulfur recovery 
plant with a sulfur production capac
ity of more than 20 long tons per day 
<LTD> which is nssoclated with a small 
petroleum refinery Cl.e., a petroleum 
refinery having a crude oil processing 
capacity of 50,000 barrels per stream 
day <BSD> or less which Is owned or 
controled by a refiner whose total· 
combined crude oil processing capacity 
Is 137,500 BSD or less> and <2> any size 
Claus sulfur recovery plant associated 
with a large petroleum refinery. Spe
cifically, the standards limit the con
centration of sulfur dioxide <SO.> in 
the gases discharged into the atmo
sphere to 0.025 percent by volume at 
zero percent oxygen on a dry basts. 
Where the emission control system in
stalled to comply with these standards 
discharges residual emissions of hy
drogen sulfide <H.S>. carbonyl sulfide 
<COS>, and carbon disulfide <CS.>. the 
standards limit the concentration of 
H.S and the total concentration o! 
H.S. COS and CS, <calculated as SO,> 
In the gases discharged Into the atmo
sphere to 0.0010 percent and 0.030 per
cent by volume at zero percent oxygen 
on a dry basis, respectively. 

Compliance with these standards 
will reduce nationwide sulfur dioxide 
emissions by some 55,000 tons per year 
by 1980. This reduction will be 
achieved without any significant ad
verse impact on other aspects of envi
ronmental quality, such as solid waste 
disposal, water pollution, or noise. 
This reduction in emissions will also 
be accompanied by a reduction in the 



ffl"Owth of nation! energy consumption 
equivalent· to about 90,000 barrels of 
fuel oil per year by 1980. 

The economic impact of the promul· 
gated standards Is reasonable. They 
will result In rm Increase in the annual 
operating costs of the petroleum refin· 
ing Industry by some $16 million per 
year in 1980. An individual refiner who 
Installs alternative II controls will 
need to Increase his prices from 0.1 to 
l percent to maintain his profitability. 
It should be noted that standards of 

performance for new sources estab· 
Ushed under section 111 of the Act re· 
fleet the degree of emission limitation 
achievable through application of the 
best adequately demonstrated techno· 
logical system of continuous emission 
Yeduction <taking Into consideration 
the cost of achieving such emission re· 
duction, any nonair quality health and 
environmental impact and energy re
quirements>. State implementation 
plans <SIPs> approved or promulgated 
under section 110 of the Act, on the 
other hand, must provide "for the at· 
tainment and maintenance of national 
ambient air quality standards 
<NAAQS> designed to protect public 
health and welfare. For that purpose, 
SIPs must in some cases require great· 
er emission reduction than those re· 
quired by standards of performance 
for new sources. Section. 173<2> of the 
Act requires, among other things, that 
!'ii. new or modified source constructed 
in an area which exceeds the NAAQS 
must reduce emissions to the level 
which reflects the "lowest achievable 
emission rate" for such category of 
source, unless the owner or operator 
.demonstrates that the source cannot 
achieve such an emission rate. In no 
event can the emission rate exceed any 
11\ppllcable standard of performance. 

A similar situation may arise when a 
major emitting facility is to be con· 
structed in a geographic area which 
falls under the prevention of Signifi. 
cant deterioration of air quality provi· 
sions of the Act (part C>. These provi· 
slons require, among other things, 
that major emitting facilities to be 
constructed in such areas are to be 
subject to the best available control 
technology. The term ·"best available 
control technology" <BACT> means 
"m emission limitation based on the 
maxiinum degree of reduction of each 
pollutant subject to regulation under 
this Act emitted from or which results 
from any major emitting facility, 
which the permitting authority, on a 
case-by-case basis, taking into account 
energy, environmental, and economic 
impacts and other costs, determines is 
achievable for such facility through 
appllcatlon of production processes 
and available methods, systems, and 
techniques, including fuel cleaning or 
treatment or innovative fuel combus· 
tlon techniques for control of each 
euch pollutant. In no event shall appll-
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cation of 'best available control tech· 
nology' result in emissions of any pol· 
lutants which will exceed the emis· 
sions allowed by any applicable stan· 
dard established pursuant to section 
111 or 112 of this Act." 

Standards of performance should 
not be viewed as the ultimate in 
achievable emission control and 
should not preclude the imposition of 
a more stringent emission standard, 
where appropriate. For example, while 
cost of achievement may be an impor· 
tant factor in determining standards 
of performance applicable to all areas 
of the country <clean as well as dirty), 
costs must be accorded far less weight 
in determining the "lowest achievable 
emission rate" for new or modified 
sources locating in areas violating sta· 
tutorily-mandated health and welfare 
standards. Although there may be 
emission control technology available 
that can reduce emissions below those 
levels required to comply with stan· 
dards of performance, this technology 
might not· be selected as the basis of 
standards of performance due to costs 
associated with its use. This in no way 
should preclude its use in situations 
where cost is a lesser consideration, 
such as determination of the "lowest 
achievable emission rate." 

In addition, States are free under 
section 116 of the Act to establlsh even 
more stringent emission limits than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under section 110. Thus, 
new sources may in some cases be sub
ject to limitations more stringent than 
standards of performance under sec
tion 111, and prospective owners and 
operators of new sources should be 
aware of this possibilit~ in planning 
for such facilities. 

PuBLIC PARTICIPATION 

Prior to proposal of the standards, 
interested parties were advised by 
public notice in the FEDERAL REGISTER 
of a meeting of the National Air Pollu
tion Control Techniques Advisory 
Committee to discuss the standards 
recommended for proposal. This meet
ing was open to the public and each 
person attending was given ample op
portunity to comment on the stan
dards recommended for proposal. The 
standards were proposed on October 4, 
1976, and copies of the proposed stan
dards and the Standards Support and 
Environmental Impact Statement 
<SSE;IS> were distributed to members 
of the petroleum refining industry and· 
several environmental groups at thl.S 
time .. The public comment period ex
tended from October 4, 1976, to De
cember 3, 1976. 

Twenty-two comment letters were 
received on the proposed standards of 
performance. These comments have. 
been carefully considered and, where 
determined to be appropriate by the 
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Administrator, changes have been 
made in the standards which were pro
posed. 

MAJOR COMMENTS 

Comments on the proposed stan
dards were received from several oil in
dustry representatives, State and local 
air pollution control agencies, a vendor; 
of emission source testing equipment, 
and several Federal agencies. These 
comments covered four major areas: 
the costs of implementing the stan
dards, the ability of emission control . 
technology to meet the standards, the · · 
environmental impacts of the stan
dards, and the energy impacts of the 
standards. 

COSTS 

The major comments concerning 
costs were that the costs of the emis
sion control systems required to meet 
the standards were underestimated, 
that these costs were excessive; and 
that small sulfur recovery plants, or 
small petroleum refineries should be 
exempt from the standard. 

The basic cost data used to develop 
the cost estimates were obtained from 
pretroleum refinery sources. No specif
ic data or information was provided in 
the ·public comments, however, which' 
would indicate that these costs are sig
nificantly in error. 

In the preamble to the proposed 
standards, comments were specifically 
invited concerning the impact of the 
standards on the small refiner. After 
considering these comments, EPA has 
concluded that some relief from the 
standards is appropriate. The major 
factor involved in this decision was a 
consideration of the cost effectiveness 
of the standards on large and small re
finers. The incremental cost per incre
mental unit of sulfur emissions that 
must be controlled to meet the stan
dards is substantially greater for the 
small refiner than for the large refin- · 
er. Furthermore, the Impact of these 
costs on the small refiner is more 
severe than the impact on the large re
finer, because the small refiner cannot 
readily pass on the cost of emission 
control equipment. Consequently, as 
discussed in volume II of the Stan
dards Support and Environmental 
Impact Statement <SSEIS>, the pro
mulgated standards include a lower 
size cutoff for small petroleum refiner
ies and Claus sulfur recovery plants. 
Claus sulfur recovery plants with a 
sulfur production capacity of 20 long 
tons per day or less associated with a 
petroleum refinery with a crude oil 
processing capacity of 50,000 BSD or 
less, which is owned or controlled by a 
refiner whose total combined crude oil 
processing capacity is 137 ,500 BSD or 
less, are exempt from the standards. 
Thl.s definition of a small petroleum 
refinery is consistent with that includ
ed in section 211 of the Clean Air Act, 
as amended. 
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EMISSION CONTROL TECHNOLOGY 

A major concern of many com
menters was the limited amount of 
source test data used in support of the 
numerical emission limits included in 
the standards and the fact that some 
of these data were collected at refiner
ies where the emission control system 
was operating below design capacity. 
Also, some commenters questioned the 
ability of the alternative II emission 
control systems to continuously oper
ate at a 99.9 percent control efficiency 
because of the adverse Impact of Claus 
sulfur recovery plant nuctuations and 
CO.-rich wast& gas streams. 

In arriving at the numerical emis
sions limits included in the standards, 
source test data collected by a local 
agency at times when the emission 
control systems were operating at 
normal capacities, information from 
vendors of emission control equip
ment, published literature on emission 
control technology, and contractor re
ports on the performance of emission 
control technology were considered, in 
addit!ion to the data collected . during 
EPA's source tests. Based on the infor
mation and data from these sources 
and the lack of any new information 
and data submitted by the com
menters, no 'change in the emission 
limits of the standards is warranted. 
Furthermore, . the numerical emission 
limits in the standards contain an ade
quate safety margin to allow for in
creased emissions due to Clause sulfur 
recovery plant fluctuations. 

With repect to the potential adverse 
impact of high CO, gas streams, this is 
not likely to impair the overall emis
sion control system efficiency since 
high CO, gas streams are seldom 
found in the gases treated in refinery 
Claus sulfur recovery plants. 

ENVIRONMENTAL IMPACT 

Several commenters felt that the as
sessment of the environmental impact 
of the standards was, in some cases, 
biased and not always clear. One of 
these conunenters suggested that a 
thorough environmental impact state
ment should be prepared to clarify the 
Impacts of the standards. 

Litigation involving standards of 
performance has established that 
preparation of a formal environmental 
Impact statement under the National 
Environmental Policy Act is not neces
sary for actions under section 111 of 
the Clean Air Act. While a formal en
vironmental impact statement is not 
prepared, the beneficial as well as the 
adverse Impacts of standards of per
formance are considered. The promul
gated standards will significantly 
reduce emissions of sulfur from petro
leum refineries without resulting in 
any significant adverse envli'onmental 
energy, or economic Impacts.· ' 

Other commenters felt ·that stan
dards based on 99 percent control Cal-
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ternative I> would be essentially as en· 
vironmentally beneficial as standards 
based on 99.9 percent control and 
would be less costly to the public. This 
argument was based on the premise 
that most State regulations do not re
quire control of Claus sulfur plant 
emissions at the 99 percent level as 
claimed in volume I of the SSEIS. 
Hence, standards based on alternative 
I would significantly reduce national 
sulfur emissions from refinery Claus 
sulfur recovery plants. 

A review of State regulations for 
controlling emissioni; from refinery 
sulfur recovery plants has shown that 
the majority of the States with the 
largest petroleum refining capacities 
require 99 percent control of emissions 
from new and existing sulfur recovery 
plants. Since refinery sulfur recovery 
plant growth will likely occur in these 
States. the conclusion that standards 
based on 99 percent control would 
have little or no beneficial Impact is 
essentially correct .. 

ENERGY IMPACT 

Several commenters questioned the 
conclusion that compliance with stan
dards based on alternative II could 
lead to an energy savings, compared to 
standards based on alternative I. A 
review of the information and data 
available confirms this conclusion. In 
any case, the important consideration 
is whether the energy impact of the 
standards is reasonable. No informa
tion was submitted which would indi
cate that the energy impact of the 
standards is unreasonable. 

OTHER CONSIDERATIONS 

At proposal comments were request
ed relative to EPA's decision to regu
late reduced sulfur compound emis
sions. v.:hich are designated pollutants, 
without implementing section lll<d> 
of the Clean Air Act at this time. The 
one commenter who responded to this · 
issue was in agreement with this deci
sion. 

As discussed in both the preamble to 
the proposed standards and volumes I 
and. II of the S~EIS, petroleum refin
ery Claus sulfur recovery plants are 
sources of SO, emissions, not reduced 
suifur compound emissions. One of 
the emission control technologies for 
reducing SO, emissions, however, first 
converts these emissions to reduced 
sulfur compounds and then ·controls 
these compounds. Consequently, this 
tecl'nology may discharge residual 
emissions of redueed sulfur com
poundS to the atmosphere. 

Currently, there are about 30 refin
ery Claus sulfur recovery plants in the 
United States which have installed re
duction emission control systems to 

. reduce SO, emissions. · A review of 
these plants indicates that these emis
sion control systems are well designed 
and well · maintained and operated. 
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Emissions of reduced sulfur com
pounds are less than 0.050 percent 
Ci.e., 500 ppm), which is only slightly 
higher than the numerical emission 
limit included In the promulgated 
standard. Thus, there is little to gain 
at this time by requiring States to de
velop regulations limiting emissions 
from these sources. Consequently, sec· 
tion lll<d> will not be implemented 
until resources permit, taking into 
consideration other requirements of 
the Clean Air Act, as amended, which 
EPA must implement. 

Several commenters w·ere concerned 
that Reference Method 15 might not 
be practical for use in a refinery envi
ronment. The basis for most of these 
objections was that the commenters 
thought this method was being pro
posed as a continuous monitoring 
method. However, Reference Method 
15 was not proposed for use as a con
tinuous monitoring method. Perfor
mance specifications for continuous 
monitors for reduced sulfur com
pounds have not been developed and 
therefore such monitors are not re
quired to be installed until perfor
mance specifications for these moni
tors ·are proposed and promulgated 
under Appendix B of 40 CFR Part 60. 

Reference Method 15 has been re
vised to allow greater flexibility in op
erating details and equipment choice. 
The user is now permitted to design 
his own sampling and analysis system 
as long as he preserves the operating 
principle of gas chromatography with 
flame photometric detection and 
meets the design and performance cri
teria. 

MISCELLANEOUS 

The effective date of this ~-i;gulation 
is March 15, 1978. Section lllCb>Cl><B> 
of the Clean Air Act pro\·:des that 
standards of performance or revisions 
of them become effective upon pro
mulgation and apply to affected facili
ties, construction or modification of 
which was commenced after the date 
of proposal <October 4, 1976). 

EcoNOMIC IMPACI' AsSESSMENT: An econom
ic assessment has been prepared as reQuired 
under section 317 of the Act. This also satis
fies the reQuirements of Executive Orders 
11821 and 11949 and OMB Circular A-107. 

Dated: March l, 1978. 

DOUGLAS M. CosTLE, 
Administrator. 

1. Section 60.100 is amended as fol
lows: 

§ 60.100 Applicability and designation or 
affected facility. 

<a> The provisions of this subpart 
are applicable to the following affect
ed facilities in petroleum refineries: 
fluid catalytic cracking unit catalyst 
regenerators, fuel gas combustion de
vices, and all Claus sulfur recovery 
plants except Claus plants of 20 long 



tons per day <LTD> or less associated 
with a small petroleum refinery. The 
Claus sulfur recovery plant need not 
be physically located within the 
boundaries of a petroleum refinery to 
be an affected facility, provided it pro
cesses gases produced within a petro
leum refinery. 

Cb> Any fluid catalytic cracking unit 
catalyst regenerator of fuel gas com
bustion device under paragraph <a> of 
this section which commences con-

. struction or modification · after June 
11, 1973, or any: Claus sulfur recovery 
plant under paragraph <a> of this sec
tion which commences construction or 
modification after October 4, 1976, is 
subject to . the requirements of this 
part. 

<Secs. 111 and 301Cal, Clean Air Act. as 
amended <42 U.S.C. 7411, 7601 Call, and ad
ditional author.tty aS noted below.> 

2. Section 60.101 is amended as fol
lows: 

§ 60.101 Definitions. 

• • • • 
Ci> "Claus sulfur recovery plant" 

means a process unit which recovers 
sulfur from hydrogen sulfide by a 
vapor-phase catalytic reaction of 
sulfur dioxide and hydrogen sulfide. 

(j) "Oxidation control system" 
means an emission control system 
which reduces emissions from sulfur 
recovery plants by converting these 
emissions to sulfur dioxide. 

Ck> "Reduction control system" 
means an emission control system 
which reduces emissions ·from sulfur 
recovery plants by converting these 
emissions to hydrogen sulfide. 

Cl> "Reduced sulfur compounds" 
mean hydrogen sulfide <H.S>. carbonyl 
sulfide <COS> and carbon disulfide 
<CS.>. 

Cm> "Small petroleum refinery" 
means a petroleum refinery which has 
a crude oil processing capacity of 
50,000 barrels per stream day or less, 
and which is owned or controlled b)' a 
refinery with a total combined crude 
oil processing capacity of 137 ,500 bar
rels per stream day or less: 

3. Section 60.102 is amended by re
vising paragraph <a> introductory text 

· and paragraph Cb> as follows: 

§ 60.102 Standard for particulate matter. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 ts completed, no 
owner or operator subject to the provi
sions of this subpart shall discharge or 
cause the discharge into the atmos
phere from any fluid catalytic crack
ing unit catalyst regenerator: 

(1) ••. • 
(2) ••• 

<b> Where the gases discharged by 
the fluid catalytic cracking unit cata
lyst regenerator 'pass ~hrough ·an in-
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cinerator or waste heat boiler in which 
auxiliary or supplemental liquid or 
sold fqssil fuel is burned, particulate 
matter in excess of that permitted by 
paragraph <a>Cl> of this section may 
be emitted to the atmosphere, except 
that the incremental rate of particu
late matter emissions shall not exceed 
43.0 g/MJ <0.10 lb/million Btu> of 
heat input attributable to such liquid 
or solid fossil fuel. 

4. Section 60.104 is amended as fol
lows: 

§ 60.104 Standard for sulfur dioxide. 
<a> On and after the date on which 

the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall: 

Cl> Burn in any fuel gas combustion 
device any fuel gas which contains hY· 
drogen sulfide in excess of 230 mg/ 
dscm <0.10 gr/dscf), except that the 
gases resulting from the combustion of 
fuel gas may be treated to control 
sulfur dioxide emissions provided the 
owner or operator demonstrates to the 
satisfaction of the Administrator that 
this is as effective in preventing sulfur 
dioxide emissions to the atmosphere 
as restricting the H, concentration in 
the fuel gas to 230 mg/dscm or less. 
The· combustion in a flare of process 
upset gas, or fuel gas which is released 
to the flare as a result of relief valve 
leakage, is ·exempt. from this para
graph. 

<2> Discharge or cause the discharge 
of any gases into the atmosphere from 
any Claus sulfur recovery plant con
taining in excess of: 

Ci> 0.025 percent by volume of sulfur 
dioxide at zero percent oxygen on a 
dry basis if emissions are controlled by 
an oxidation control system, or a re
duction control system followed by in
cineration, or 

CID 0.030 percent by volume of re
duced sulfur compounds and 0.0010 
percent by volume of hydrogen sulfide 
calculated a.s sulfur dioxide at zero 
percent oxygen on a dry basis if emis
sions are controlled by a reduction 
control system not followed by incin
eration. 

Cb> CReservedJ 
5. Section 60.105 is amended as fol

lows: 

§ 60.105 Emission monitoring. 
Ca)• • • 
<2> An instrument for continuously 

monitoring and recording the concen
tration of carbon monoxide in gases 
discharged into the atmosphere from 
fluid catalytic cracking unit catalyst 
regenerators. The span of this con
tinuous monitoring system shall be 
1,000 ppm. 

. (3) ••• 

<4> An instrument for continuously 
monitoring and recording concentra
tions of hydrogen sulfide in fuel gases 
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burned in any fuel gas combustion 
df:vice. if compliance with 
§ 60.104Ca>< 1> is achieved by removing 
H,S from the fuel gas before it is 
burned; fuel gas combustion devices 
having a common source of fuel gas 
may be monitored at one location, if 
monitoring at this location accurately 
represents the concentration of H.S in 
the fuel gas burned. The span of this . 
continuous monitoring system shall be 
300 ppm, 

<5> An instrument for continuously 
monitoring and recording concentra
tions of SO, in the gases discharged 
into the atmosphere from any Claus 
sulfur recovery plant if compliance 
with § 60.104Ca>C2> is achieved through 
the use of an oxidation control system 
or a reduction control system followed 
by incineration. The span of this con
tinuous monitoring system shall be 
sent at 500 ppm. 

<6> An instrumentcs> for continuous
ly monitoring and recording the con
centration of H,S and reduced sulfur 
compounds in the g!!.ses discharged 
into the atmosphere from any Claus 
sulfur recovery plant if compliance 
with § 60.104Ca)(2) is achieved through 
the use of a reduction control system 
not followed by incineration. The 
span<s> of this continuous monitoring 
system<s> shall be set at 20 ppm for 
nionit.oring and recording the concen
tration of H,S and 600 ppm for moni
toring and recording the concentration 
of reduced sulfur compounds. · 

• 
<e> • • • 
(1) ••• 

• • 

<2> Carbon monoxide. All hourly pe
riods during which the average carbon 
monoxide concentration in the gases 
discharged· into the atmosphere fr.om 
any fluid catalytic cracking unit cata
lyst regenerator subject to § 60.103 ex
ceeds 0.050 percent by volume. 

<3> Sulfur dioxide. m Any three
hour period during which the average 
concentration of H.S in any fuel gas 
combusted in any fuel gas combustion 
device subject to § 60.104Ca>Cl> exceeds 
230 mg/dscm C0.10 gr/dscf>, if compli
ance is achieved by removing H,S from 
the fuel gas before it is burned; or any 
three-hour period during which the 
average concentration of so. in the 
gases discharged into the atmosphere 
from any fuel gas combustion device 
subject to § 60.104<a>Cl> exceeds the 
level specified in § 60.104<a><l >. if com
pliance is achieved by removing so. 
from the combusted fuel gases. 

<ii> Any twelve-hour period durJng 
which the average concentration of 
so. in the gases discharged into the 
atmosphere from any Claus sulfur re
covery plant subject to § 60.104<a><2> 
exceeds 250 ppm at zero percent 
oxygen on a dry basis · if compliance 
with § 60.104Cb> is achieved through 
the use of an oxidation control system. 



or a reduction control system followed 
by incineration; or any twelve-hour 
period during which the average con
centration of H,S, or reduced sulfur 
compounds in the gases discharged 
into the atmosohere of any Claus 
suifur plant subject to § 60.104<a)(2) 
<b> exceeds 10 ppm or 300 ppm, respec
tively, at zero percent oxygen a!ld on a 
dry basis if compliance is achieved 
through the use of a reduction control 
system not fo!lowed by incineration. 

6. Section 60.106 is amended as fol
lows: 

§ 60.106 Test methods and procedi:;es. 

• • • 
<c> For the purpose of determining 

compliance with § 60.104<a)<l ), 
Met.hod 11 shall be used to determine 
the concentration of H2S and Method 
6 shall be used to determine the con
centration of SO,. 

(1) If Method 11 is used, the gases 
sampled shall be introduced into the 
sampling train at approximately atmo
spheric pressure. Where refinery fuel 
gas Jines are operating at pressures 
substantially above atmosphere, this 
may be accomplished with a flow con
trol valve. If the line pressure is high 
enough to operate the sampling train 
without a vacuum pump, the pump 
may be eliminated from the sampling 
train. The sample shall be drawn from 
a point near the centroid of the fuel 
gas line. The minimum sampling time 
shall be 10 minutes and the minimum 
sampling volume 0.01 dscm <0.35 dscf) 
for each sample. The arithmetic aver
age of two samples of equal samp~ing 
time shall constitute one run. Samples 
shall be taken at approximately 1-
hour intervals. For most fuel gases, 
Sa?WPle times exceeding 20 minutes 
may result in depletion of the collect
ing solution, although fuel gases con
taining low concentrations of hydro
gen sulfide may necessitate sampling 
for longer periods of time. 

<2> If Method 6 is used, Method 1 
shall be used for velocity traverses and 
Method 2 for determining velocity and 
volumetric flow rate. The sampling 
site for determining so. concentration 
by Method 6 shall be the same as for 
determining volumetric flow rate by 
Method 2. The sampling point in the 
duct for determining SO, concentra
tion by Method 6 shall be at the cen
troid of the cross section if the cross 
sectional area is less than 5 m 2 < 54 ft 2> 
or at a point no closer to the walls 
than 1 m <39 inches> if the cross sec
tional area is 5 m • or more and the 
centroid is more than one meter from 
the wall. The sample shall be extract
ed at a rate proportional to the gas ve
locity at the sampling point. The mini
mum sampling ttrne shall be 10 min
utes 'and the minimum sampling 
volume 0.01 dscm <0.35 dscf> for each 
sample. The arithmetic average of two 
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samples of equal sampling time shall 
constitute one run. Samples shall be 
taken at approximately 1-hour inter
vals. 

<d> For the purpose of determining 
compliance with § 60.104Ca>C2>. 
Method 6 shall be used to determine 
the concentration of so. and Method 
15 shall be used to determine the con
centration of H,S and reduced sulfur 
compounds. 

< 1 > If Method 6 is used, the proce
dure outlined in paragraph <c><2> of 
this section shall be followed except 
that each run shall span a minimum 
of four consecutive hours of continu
ous sampling. A number of separate 
samples may be taken for each run, 
provided the total sampling time of 
these samples adds up to a minimum 
of four consecutive hours. Where more 
than one sample is used, the average 
SO, concentration for the run shall be 
calculated as the time weighted aver
age of the SO, concentration for each 
sample according to the formula: 

N t.• 
(:"=~ c,. -T! 

i=l ~ 

Wh~re: 
c. =SO, conc.entration for the run. 
N=Number of samples. 
Cs,= SO, concentration for sample i. 
/,;;=Continuous sampling time of sample i. 
T=Total continuous sampling time of all 

N samples. 

<2> If Method 15 is used, each run 
shall consist of 16 samples taken over 
a minimum of three hours. The sam
pling point shall be at the centroid of 
the cross section of the duct if the 
cross sectional area is less than 5 m 2 

<54 ft 2> or at a point no closer to the 
walls than 1 m <39 inches> if the cross 
sectional area is 5 m 2 or more and the 
centroid is more than 1 meter from 
the wall. To insure minimum residence 
time for the sample inside the sample 
lines, the sampling rate shall be at 
least 3 liters/minute <O.l ft'/min>. The 
SO, equivalent for each run shall be 
calculated as the.arithmetic average of 
the SO, equivalent of each sample 
during the run. Reference Method 4 
shall be used to determine the mois
ture content of the gases. The sam
pling point for Method 4 shall be adja
cent to the sampling point for Method 
15. The sample shall be extracted at a 
rate proportional to the gas velocity at 
the sampling point. Each run shall 
span a minimum of four consecutive 
hours of continuous sampling. A 
number of separate samples may be 
taken for each run provided the total 
sampling time of these samples adds 
up to a minimum of four consecutive 
hours. Where more than one sample is 
used, the average moisture content for 
the run shall be calculated as the time 
weighted average of the moisture con
tent of each sample according to the 
formula: 
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'""'' R ['·•] n •• =~ ,; ·r 
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B.,..,=Proportion b~· volume of water vapor 
in the gas stream for the run. 

N=Number of samples. 
B,, =Proportion ·by volume of water vapor 

In the gas stream for the sample i. 
t.;=Continuous sampling time for sample 

i. 
T=Total contlnuous·sampling time of all 

N samples. 

<Sec. 1!4 o! the Clean Air Act. as amended 
[42 u.s.c. 7414]). 

• • • • 
APPENDIX A-REFERENCE METHODS 

7. Appendix A is amended by adding 
a new reference method as follows: 

METHOD 15. DETERMINATION OF HYDROGEN 
SULFIDE. CARBONYL SULFIDE, AND CARBON 
DISULFIDE EMISSIONS FROM STATIONARY 
SOURCES 

INTRODUCTION 

The method described below uses the 
principle of gas chromatographic separation 
and flame photometric detection <FPO>. 
Since there are many systems or sets of op
erating conditions that represent usable 
methods of determining sulfur emissions, all 
systems which employ this principle, ·but 
differ only In details of equipment and oper
ation, may be used as alternative methods, 
provided that the criteria set below are met. 

1. Principle and applicabilit11 

1.1 Principle. A gas sample is extracted 
from the emission source and diluted with 
clean dry air. An aliquot of the diluted 
sample is then analyred for hydrogen sul
fide <H,Sl, carbonyl sulfide <COS>, and 
carbon disulfide !CS,) by gas chromatogra
phic CGC> separation and flame photomet
ric detection <FPO>. 

1.2 Applicability. This method is_ applica
ble for determination of the above sulfur 
compounds from tall gas control units of 
sulfur recovery plants. 

2. Range and sensitivit11 

2.1 Range. Coupled with a gas chromto
graphic system utilizing a 1-mllllliter sample 
size, the maximum limit of the FPD for 
each sulfur compound is approximately 10 
ppm. It may be necessary to dilute gas sam
ples from sulfur recovery plants hundred
fold <99:1> resulting in an upper limit of 
about 1000 ppm for each compound. 

2.2 The minimum detectable concentra
tion of the FPO is also dependent on sample 
size and would be about 0.5 ppm for a 1 ml 
sample. 

3. lnterferencu 

3.1 Moisture Condensation. Moisture con
_densatlon in the sample delivery system, the 
analytical column, or 'the FPO burner block 
can cause losses or interferences. This po
tential Is eliminated by heating the sample 
line, and by conditioning the sample with 
dry dilution air to lower Its dew point below 
the operating temperature of the OC/FPD 
analytical system prior to analysis. 

3.2 Carbon Monoxide and Carbon Dioxide. 
CO and co. have substantial desensltlzina 



effects on the flame photometric detector 
. even after 9:1 dilution. <Acceptable systems 
must demonstrate that they ha\•e eliminat
ed this interference by some procedure such 
as eluding CO and CO, before any of the 
sulfur compounds to be measured.> Compli
ance with this requirement can be demon
strated by submitting chromatograms of 
calibration gases with and without CO, in 
the diluent gas. The CO, level should be ap
proximately 10 percent for the case with 
CO, present. The two chromatographs 
should show agreement within the precision 
limits of section 4.1. 

3.3 Elemental Sulfur. The condensation of 
sulfur vapor in the sampling line can lead to 
eventual coating and even blockage of the 
sample line. This problem can be eliminated 
along with the moisture problem by heating 
the sample line. 

4. Precision 

4.1 Calibration Precision. A series of three 
consecutive injections of the same calibra
tion gas, at any dilution, shall produce re
sults which do not vary by more than ± 13 
percent from the mean of the three injec
tions. 

4.2 Calibration Drift. The calibration drift 
determined from the mean of thre'." injec
tions made at the beginning and end of an)' 
8-hour period shall not exceed ±5 percent. 

5. Apparatus 

5.1.1 Probe. The probe must be made of 
inert material such as stainless steel or 
glass. It should be designed to incorporate a 
filter and to allow calibration gas to enter 
the probe at or near the sample entry point. 
Any portion of the probe not exposed to the 
stack gas must be heated to prevent mois
ture condensation. 

5.1.2 The sample line must be made of 
Teflon,' no greater than 1.3 cm < v. lnl inside 
diameter. All parts from the probe to the di
lution system must be thermostaticaliy 
heated to 120· C. 

5.1.3 Sample Pump. The sample pump 
shall be a leakless Teflon coated diaphragm 
type or equivalent. If the pump is upstream 
of the dilution system, the pl.imp head must 
be heated to 120· C. . · 

5.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are made of Inert material <e.g. 
stainless steel or Teflonl. It must be heated 
to 120' C and be capable of approximately a 
9:1 dilution of the sample. . 

5.3 Gas Chromatograph. The gas chroma
tograph must have at least the following 
components: 

5.3.1 Oven. Capable of maintaining the 
separation column at the proper operating 
temper'iture ± r c. 

5.3.2 Temperature Gauge. To monitor 
column oven, detector, and exhaust tern-' 
perature ± 1 • C. 

5.3.3 Flow System. Gas metering system to 
measure sample, fuel, combustion gas, and 
carrier gas flows. . 

5.3.4 Flame Photometric Detector. 
5.3.4.1 Electrometer. Capable of full scale 

amplification of linear ranges of 10-•to lo-• 
amperes full scale. 

5.3.4.2 Power Supply. Capable of deliver
ing up to 750 volts. 

5.3.4.3 Recorder. Compatible with the 
output voltage range of the electrometer. 

'Mention of trade names or specific prod· 
ucts does not constitute an endorsement by 
the Environmental Protection Agency. 
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5.4 Gas Chromatograph Columns. The 
column system must be demonstrated to be 
capable of resolving three major reduced 
sulfur compounds: H.S. COS, and CS,. 

To demonstrate that adequate resolution 
has been achieved the tester must submit a 
chromatograph of a calibration gas contain
ing all three reduced sulfur compounds in 
the concentration range of the applicable 
standard. Adequate resolution will be de· 
fined as base line separation of adjacent 
peaks when the amplifier attenuation Is set 
so that the smaller peak Is at least 50 per· 
cent of full scale. Base line separation Is de· 
fined as a return to zero ±5 percent In the 
Interval between peaks. Systems not meet· 
Ing this criteria may be considered alternate 
methods subject to the approval of the Ad· 
minlstrator. 

5.5.1 Calibration System. The calibration 
system must contain the following compo
nents. 

5.5.2 Flow System. To measure air flow 
over permeation tubes at ± 2 percent. Each 
flowmeter shall be calibrated after a com
plete test series with a wet test meter. If the 
flow measuring device differs Irom the wet 
test meter by 5 percent, the completed t.est 
shall be discarded. Alternatively, the tester 
may elect to use the now data that would 
yield the lowest now measurement. Calibra
tion with a wet test meter before a test Is 
optional. 

5.5.3 Constan"t Temperature Bath. Device 
capable of maintaining the permeation 
tubes at the calibration temperature within · 
±1.1" c. 

5.5.4 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ± l" C. 

6. Reagents 

6.1 Fuel. Hydrogen <H,l prepurlfled grade 
or better. · · 

6.2 Combustion Gas. Oxygen <O,> or air, 
research purity or better. 

6.3 Carrier Gas. Prepurlfled grade or 
better. 

6.4 Diluent. Air containing less than 0.5 
ppm total sulfur compounds and less than 
10 ppm each of moisture and total hydro· 
carbons. 

6.5 Calibration Gases. Permeation tubes, 
one each of H.S, COS, and CS., gravlmetrl· 
cally calibrated and certified at some conve
nient 01;>erating temperature. These tubes 
consist of hermetically sealed FEP Teflon 
tubing In which a llqulfied gaseous sub
stance Ls enclosed. The enclosed gas perme
ates through the tubing wall at a constant 
rate. When the temperature Is constant, 
calibration gases covering a wide range of 
known concentrations can be generated by 
varying and accurately measuring the flow 

. rate of diluent gas passing over the tubes. 
These calibration gases are used to calibrate 
the GC/FPD system and the dilution 
system. 

7. Pretest Procedures 

The following procedures are optional but 
would be helpful In preventing any problem 
which might occur later and Invalidate the 
entire test. 

7.1 Alter the complete· measurement 
system has been 'set up at . the site and 
deemed to be operational, the' following pro
cedures should be completed before sam-
pling Is Initiated. , 

7 .1.1 Leak Test. Appropriate leak test pro
cedures should be employed to verify the In
tegrity of all components, sample lines, and 
connections. The following leak test proce-
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dure is suggested: For components upstream 
of the sample pump, attach the probe end 
of the sample line to a manometer or 
vacuum gauge, start the pump and pull 
greater than 50 mm <2 in.> Hg vacuum, close 
off the pump outlet, and then stop the 
pump and ascertain that there Is no leak for 
1 minute. For components after the pump, 
apply a slight positive pressure and check 
for leaks by applying a liquid <detergent In 
water. for example> at each Joint. Bubbling 
Indicates the presence of a leak. 

7.1.2 System Performance. Since the com
plete system Is calibrated following each 
test, the precise calibration of each compo
nent Is not critical. However, these compo
nents should be verified to be operating . 
properly. This verification can be performed 
by observing the response of flowmeters or 
of the GC output to changes in flow rates or 
calibration gas concentrations and ascer
taining the response to be within predicted 
limits. If any component or the complete 
system fails to respond In a normal and pre
dictable manner, the source of the discrep
ancy should be ldentifed and ·corrected 
before proceeding. 

8. Calibration 

Prior to any sampling run, calibrate the 
system using the following procedures. <If 
more than one run is performed during any 
24-hour period, a calibration need not be 
performed prior to the second and any sub
sequent. runs. The calibration must, howev· 
er, be verified as prescribed In section 10, 
after the last run made within the 24-hour 
period.> 
. 8.1 General Considerations. This section 

outlines steps to be followed for use of the 
GC/FPD and the dilution system. The pro
cedure does not Include detailed Instruc
tions because the operation of these systems 
Is complex, and It requires an understanding 
of the individual system being used. Each 
system should Include a written operating 
manual describing .In detail the operating 
procedures associated with each component 
In the measurement system. In addition, the 
operator shuld be familiar with the operat
ing principles of the components; particular· 
ly the GC/FPD. The citations in th~Blb
liography at the end a! this .method are rec· 
ommended for review for this purpose. 

8.2 Calibration Procedure. Insert the per
meation tubes Into the tube chamber. Check 
the bath temperature to assure agreement 
with the calibration temperature of the 
tubes within ±0,1 'C. Allow 24 hours for the 
tubes to equilibrate. Alternatively equillbra· 
tlon may be verified by injecting samples of 
calibration gas at 1-hour intervals. The per
meation tubes can be assumed to have 
reached equilibrium ·when consecutive 
hourly samples agree within the precision 
limits of section 4.1. · 

Vary the amount of air flowing over the 
tubes to produce the desired concentrations 
for calibrating the analytical and dilution 
systems. The air flow across the tubes must 
at all times exceed the flow requirement of 
the analytical systems. The concentration In 
parts per million generated by a bube con
taining a spedflc permeant can be calculat
ed as follows: 

C=KxP,/ML 

Equation 15-1 
where: 

C=Concentratlon of permeant produced 
In ppm. 

P, =Permeation. rate of the tube In 1<B/ 
min. 



M =Molecular weight of the permeant: g/ · 
g-mole. 

L= Flow rate, I/min, of air over permeant 
@ 20'C, 760 mm Hg. 

K=Gas constant at 20'C and 760 mm 
Hg=24.04 J/g mole. 

8.3 Calibration of analysis system. Gener
ate a series of three or more kno'.!m concen
trations spanning the linear range of the 
FPD <approximately 0.05 to 1.0 ppml for 
each of the four major sulfur compounds. 
Bypassing the dilution system, Inject these 
standards In to the GC/FPD ana!yY,ers and 
monitor the responses. Three injects for 
each concentration must yield the precision 
described in section 4.1. Failure to attain 
this precision Is an indication of a problem 
in the caiibration or analytical system. Any 
such problem must be Identified and cor
rected before proceeding. 

8.4 Calibration Curves. Plot the GC/FPD 
response in current <amperes) versus their 
causative concentrations In ppm on log-log 
coordinate graph paper for each sulfur com
pound. Alternatively, a least squares equa
tion may be generated from the calibration 
data_ 

8.5 Calibration of Dilution System. Gener
ate a know concentration of hydrogen sul
fled using the permeation tube system. 
Adjust the flow rate of diluent air for the 
first dilution stage so that the desired level 
of ci!lutlon Is approximated. Inject the dilut
ed calibration gas into the GC/FPD system 
and monitor Its response. Three Injections 
for each dilution must yield the precision 
described In section 4.1. Failure to attain 
this precision In this step Is an indication of 
a problem In the dilution system. Any such 
problem must be Identified and corrected 
before proceeding. Using the calibration 
data for H.S <developed under 8.3> deter
mine the diluted calibration gas concentra
tion In ppm. Then calculate the dilution 
factor· as the ratio of the calibration gas 
concentration before dilution to the diluted 
calibration gas concentration determined 
under this paragraph. Repeat this proce
dure for each stage of dilution required. Al
ternatively, the GC/FPD system may be 
calibrated by generating a series of three or 
more concentrations of each sulfur com
pound and diluting these samples before In
jecting them Into the GC/FPD system. This 
data will then serve as the calibration data 
for the unknown samples and a separate de
termination of the dilution factor will not 
be necessary. However, the precision re
quirements of section 4.1 are still applicable. 

9. Sampling and AnalJ1Sis Procedure 

9.1 Sampling_ Insert the sampling probe 
Into the test port making certain that no di
lution air enters the stack. through the port. 
Begin sampling and dilute the sample ap
proximately 9: l using the dilution system. 
Note that the precise dilution factor Is that 
which Is determined In paragraph 8.5. Con
dition the entire system with sample for a 
minimum of 15 ·m1nutes prior to commenc
ing analysis. 

9.2 Analysis. Aliquots of diluted sample 
are Injected Into the GC/FPD analyur for 
analysis. 

9.2.1 Sample Run. A sample run Is com
posed of 16 Individual analyses <injects> per

. formed over a period of not less than 3 
hours or more than 6 hours. 

9.2.2 Observation for Clogging of Probe. If 
reductions In sample concentrations are ob
served during a sample run that cannot be 
explained by process conditions, the sam
pling must be Interrupted to determine if 
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the sample probe Is clogged with particulate 
matter. If the probe Is round to be clogged, 
the test must be stopped and the results up 
to that point discarded. Testing may resume 
after cleaning the probe or replacing It with 
a clean one. After each run, the sample 
probe must be Inspected and. It necessary. 
dismantled and cleaned. 

10. Post-Test Procedures 

10.1 Sample Line Loss. A known concen
tration of hydrogen sulfide at the level of 
the applicable standard, ±20 percent. must 
be introduced Into the sampling system at 
the opening of the probe In sufficient quan
tities to ensure that there !s an excess o! 
sample which must be vented to the atmo
sphere. The sample must be transported 
through the entire sampling system to the 
measurement system in the normal manner. 
The resulting measured concentration 
should be compared to the known vs.Jue to 
determine the sampling system loss. A sam
pling system loss of more than 20 percent Is 
unacceptable. Sampling losses of 0-20 per
cent must be corrected by dividing the re
sulting sample concentration by the frac
tion of recovery. The known gas sample may 
be generated using permeation tubes. Alter
natively, cylinders of hydrogen sulfide 
mixed in air may be used provided they are 
traceable to permeation tubes. The optional 
pretest procedures provide a good guideline 
for determining If there are lea,ks In the 
sampling system. 

10.2 Recalibration. After each run. or 
after a series of runs made within a 24-hour 
period. perform a partial recalibration using 
the· procedures In section 8. Only H.S <or 
other permeant> .need be used to recalibrate 
the GC/FPD analysis system <8.3> and the 
dilution system <8.5>. · 

10.3 Determination of Calibration Drift. 
Compare the calibration curves obtained 
prior to the runs, to the calibration curves 
obtained under paragraph 10.1. The CB:llbra
tion drift should not exceed the limits set 
forth In paragraph 4.2. If the drift exceeds 
this limit, the intervening run or runs 
should be considered not valid. The tester, 
however, may Instead have the option of 
choosing the calibration data set which 
would give the highest sample values. 

11. Calculations 

11.1 Determine the concentrations of each 
reduced sulfur compound detected directly 
from the calibration curves. Alternatively, 
the concentrations may be calculated using 
the equation for the least squares line. 

11.2 Calculation of SO, Equivalent. SO, 
equivalent will be determined for each anal
ysis made by summing the concentrations of 
each reduced sulfur compound resolved 
during the given analysis. 

SO, equivalent=l:<H.S, COS, 2 CS.>d 

Equation 15-2 
where: 

SO, equivalent= The sum .of the concen
tration of each of the measured com
pounds <COS, H.S, CS.> expressed as 
sulfur dioxide In ppm. 

H.S=Hydrogen sulfide, ppm . 
COS= Carbonyl sulfide, ppm. 
CS,=Carbon disulfide, ppm. 
d=Dllutlon factor, dimensionless. 
11.3 Average SO, equivalent will be deter

mined as follows: 
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N 

Average so2 equivalent 
u(l-Bwo) 

(Quation 15-3 

where: 
Average SO, equlvalent,=Average SO, 

equivalent In ppm, dry basis. 
Average SO, equivalent1=S0, In ppm as 

· determined by Equation 15-2. 
N =Number of analyses performed. 
Bwo=Fractlon of volume of water vapor 

In the gas stream as determined by 
Method 4-Determinatlon of Moisture 
In Stack. Gases c 36 FR 24887 >. 

1 Z. Example System 

Described below Is a system utilized by 
EPA In gathering NSPS data. This system 
does not now reflect all the latest develop
ments In equipment and column technology, 
but It does represent one system that has 
been demonstrated to work. 

12.l Apparatus. 
12.1.1 Sample System. 
12.1.1.1 Probe. Stainless steel tubing, 6.35 

mm < v. In.) outside diameter, pa.eked with 
glass wool. 

12.1.1.2 Sample Line. o/,. inch Inside diam
eter Teflon tubing heated to 120' C. This 
temperature Is controlled by a thermostatic 
heater. 

12.1.1.3 Sample Pump. Leakless Teflon 
coated diaphragm type or equivalent. The 
pump head Is heated to 120' C by enclosing 
It In the sample dilution box <12.2.4 below>. 

12.1.2 Dilution System. A schematic dia
gram of the dynamic dilution system Is 
given In Figure 15-2. The dilution system Is 
constructed such that all sample contacts 
are made of Inert materials. The dilution 
system which Is heated to 120' C must be ca
pable of a minimum of 9:1 dilution of 
sample. Equipment used In the dilution 
system Is listed below: 

12.1.2.1 Dilution Pump. Model A-150 Koh
myhr Teflon positive displacement type, 
nonadjustable 150 cc/min. ±2.0 percent, or 
equivalent, per dilution stage. A 9:1 dilution 
of sample Is accomplished by combining 150 
cc of sample with 1350 cc of clean dry air as 
shown in Figure 15-2. 

12.1.2.2 Valves. Three-way Teflon solenoid 
or manual type. 

12.1.2.3 Tubing. Teflon tubing and fittings 
.are used throughout from the sample probe 
to the GC/FPD to present an Inert surface 
for sample gas. 

12.1.2.4 Box. Insulated box, heated and 
maintained at 120· C, of sufficient dimen
sions to house dilution apparatus. 

12.1.2.5 Flowmeters. Rotameters or equiv
alent to measure flow from 0 to 1500 ml/ 
min. ± l percent per dllution stage. 

12.1.3.0 Gas Chromatograph. 
12.1.3:1 Column-1.63 m <6 ft.> length of 

Teflon tubing, 2.16 mm C0.085 in.) Inside di
ameter, packed with deactivated silica gel, 
or equivalent. 

12.1.3.2 Sample Valve. Teflon six port gas 
sampling valve, equipped with a 1 ml sample 
loop, actuated by compressed air <Figure 15-
ll. 

12.1.3.3 Oven. For containing sa.111ple 
valve, stripper column and separation 
column. The oven should be capahle of 
maintaining an elevated temperature rang
ing from ambient to 100' C, constant within 
±l'C. 



12.1.3.4 Temperature Monitor. Thermo
couple pyrometer to mt>asure column oven, 
detector, and exhaust temperature ± l' C. 

12.1.3.5 Flow System. Gas metering 
system to measure sample flow, hydrogen 
flow, oxygen flow and nitrogen carrier gas 
now. 

12.1.3.6 Detector. Flame photometric de
tector. 

12.1.3.7 Electrometer. Capable of full scale 
amplification of linear ranges of 10-• to 10-• 
amperes full scale. 

12.1.3.6 Power Supply. Capable of deliver
ing up to 750 volts. 

12.1.3.9 Recorder. Compatible with the 
output voltage range of the electrometer. 

12.1.4 Calibration. Permeation tube 
system <Figure 15-3>. 

12.1.4.1 Tube Chamber. Giass chamber of 
sufficient dimensions to house permeation 
tubes. 

12.1.4.2 Mass Flowmeters. Two mass flow
meters in the range 0-3 )/min. and 0-10· I/ 
min. to measure air flow over permeation 
tubes at ±2 percent. These flowmeters shall 
be cross-calibrated at the beginning of each 
test. Using a convenient flow rate in the 
mer.suring range of both flowmeters, set 
and monitor the flow rate of gas over the 
permeation tubes. Injection of calibration 
gas generated at this flow rate as measured 
by one flowmeter followed by injection of 
calibration gas at the same flow rate as mea
sured by the other flowmeter should agree 
within the specified precision limits. If they 
do not, then there is a problem with the 
mass flow me&Surement. Each mass· flow
meter shall be calibrated prior t'l the first 
test with a wet test meter and thereafter at 
least once each year. 

12.1.4.3 Constant Temperature Bath. Ca
pable of maintaining permeation -tubes at 
certification temperature of 30' C within 
±0.l'C. 

12.2 Reagents. 
12.2.1 Fuel. Hydrogen CH,> prepurifie_d 

grade or better. 
12.2.2 Combustion Gas. Oxygen CO,> re

search purity or better. 
12.2.3 Carrier Gas. Nitrogen <N,> prepuri

fied grade or better. 
12.2-4 Diluent. Air containing less than 0.5 

ppm total sulfur compounds and less than 
10 ppm each of moisture and total hydro
carbons, and filtered using MSA filters 
46727 and 79030, or equivalent. Removal of 
sulfur compounds can be verified by inject
ing dilution air only, described in section 
8.3. 

12.2.5 Compressed Air. 60 pslg for GC 
valve actuation. 

12.2.6 Calibration Gases. Permeation 
tubes gravimetrically calibrated and certi
fied at 30.0' C. 

12.3 Operating Parameters. The operating 
parameters for the GC/FPD system are as 
follows: nitrogen carrier gas flow rate of 100 
cc/min, exhaust temperature of 110' C, de
tector temperature 105' C, oven tempera
ture of 40' C, hydrogen flow rate of 80 cc/ 
minute, oxygen flow rate of 20 cc/minute, 
and sample flow rate of 80 cc/minute. 

12.4 Analysis. The sample valve ls actu
ated for 1 minute in which time an aliquot 
of diluted sample is injected onto the sepa
ration column. The valve ls then deactivated 
for the remainder of anaiysis cycle in which 
time the sample loop ls refilled and the sep
aration column continues to be foreflushed. 
The elution time for each compound will be 
determined during calibration. 
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87 
Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

CFRL87()....(J 

PART 60-STANDARDS OF PERFOR
MANCE FOR NEW STATIONARY 
SOURCES 

Amendments to Reference Methods 
1-8; Corredion 

AGENCY: Environmental Protection 
Agency. 
ACTION: Correction. 
SUMMARY: Th.is document correct.s 
typographical errors to certain Refer
ence ·Methods and makes amendments 
to others for purposes of cl&rifica.tion. 
These Reference Methods were pub
lished as final rules in Ule FEDERAL 
REGISTER for Thursday, 42 FR 41754, 
August 18, 1'177, in FR Doc. 77-13608. 

EFFECTIVE DATE: March 23, 1978. 

FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Emission Stan
dards and Engineering Division 
CMD-13), Environmental Protection 
Agency, Research Trfiingle Park, 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENTAR,Y INFORMATION: 
After publication of-revisions to Refer
ence Methods 1-8 ori August 18, 1977, 
we found many typographical errors. 
We also received comments which 
showed that the procedures in Refer
ence Methods 1, 4, 6, and 7 needed ad· 
ditional clarification or revision. Addi
tional explanation of the procedures 
to be wied are provided by thia correo-



tion notice. In addition to the errors in 
the methods themselves. two typo
graphical errors were discovered ln the 
preamble. On page 41754. under 
"Method 7," the phrase "variable wave 
length" ls corrected to read "single 
and double-beam." On page 41755, 
under "Method 8," the word "conM!nt" 
(in point No. 4> is corrected to read 
"components." 

Non.-The Environmental ProtecUon 
Agency baa determined that t.hJs document 
does not contain a major propos&! requiring 
preparation of an Economic Impact AnAlY· 
Ilia. 

Dated: Marc~ 13, 1~8. 
DAVID A. HAWKINS, 

.Assistant Administrator 
for Air and Waste Management. 

Part 80 of Chapter I. Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

APPENDIX A-REFERENCE METHODS 

In Method 1 of Appendix A. Sectiom 
2.3.1. 2.3.2, and 2.4 and Table 1-1 are 
amended as follows: 

1. In Section 2.3.1, the word "adcord
ing" in the second llne is corrected to 
read "according." 

2. In Section 2.3.2, insert &fter the 
first paragraph the following: 

If the tester desires to use more than the 
minimum number of traverse points, 
expand the "minimum number of traverse 
points" matrix <see Table 1-ll by adding the 
extra traverse points &long one or the other 
or both legs of the matrix; the final matrix 
need not be balanced. For example. if & 4.x3 
"minimum number of points" matrix were 
el[J>ILllded to S6 point&, Ule final mt.trill 
could be llx4 or 12x3, and would not neces· 
sarily have to be 6x6. After constructing the 
final matrix. divide the stack cross-section 
into a.s many equal rectangular, elemental 
areu u traverse pointa, and locate a tn.
•er5e point at the centroid of each equal 
area. 

3. In Section 2.4, the word "travrse" 
in the fifteenth llne of the second 
paragraph is corrected to read "tra· 
verse." · 

4. In Table 1-1, move the words 
"Number of traverae points" to the 
left, so that they are centered above 
the numbers listed In the left-hand 
column. 

In Method 2 of Appendix A. Sections 
2.1. 2.2, 2.4, 3.2. 4.1. 4.1.2, 4.1.4.l, 
4.1.5.2, and 6 are amended as follows; 

1. In Section 2.1, "±" Is inserted in 
front of the "5 percent" ln the four· 
teenth line of the third paragraph. 

2. In Section 2.2, "measuremen t" in 
the next-to-the last line of the first 
para.graph is corrected to read "mea
surement." 

3. In Section 2.4, "Type X" in the 
fifth llne is corrected to read "Type 
8-" 

4. In Section 1.2. "'ma" in the first 
llne is corrected to read "ma-." 

5. In Section 4.1, ''R," ln the seventh 
llne of the aecond paragraph ls re
p~ wtth "D,_" 
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6. In Section 4.1.2, "B." is inserted 
between the words "other," and "Cali
bration." 

7. In Section 4.1.4.1, "C,,u1=Type S 
pilot tube coefficient" ls corrected to 
read .. C,.w=Type · S pltot tube coeffi
cient." 

8. In Section 4.1.5.2, the word.a 
"pitot-nozzel" ln the third line are cor
rected to read "pi tot-nozzle." 

9. In Section 6, Citations 9, 13, and 
18 are amended as follows; · 

a. In No. 9, the word "Tlangle" is 
corrected to read "Triangle." 

b. In No. 13, the "s" in "Techniques" 
is deieted. 

c. In No. 18, the word "survey" is 
corrected to read "Survey." 

In Method 3 of Appendix A, Sections 
1.2, 3.2.4, 4.2.6.2, 6.2, and 7 are amend
ed as follows: 

1. In Section 1.2, the title ",U.S. En
vironmental Protection Agency." is in
serted at the end of the second para
graph. 

2. In Section 3.2.4, "CO" in the tenth 
line is corrected to read "CO •. " 

3. In Section 4.2.6.2<b>. the phrase 
"or equal to" is Inserted between 
"than" and "15.0." 

4. In Section 6.2. Equation 3-1 is cor· 
rected to read as follows; 

5. In Section 7,'Bibliography, No. 2. 
the word "with" ls inserted between 
the words "Sampling" and "Plastic." 

In Method 4 of Appendix A, Sections 
2.1.2, 2.2.1. 2.2.3. 2.3.1, 3.1.8, 3.2.1, 3.3.1, 
3.3.3. 3.3.4, and Figure ·4-2 are amend

. ed as follows: 
1. In Section 2.1.2, the word "neasur

ement" in the third llne of the third 
paragraph is corrected to read "mea
surement." 

2. In Section 2.2.1, the word 
"travers" ln the sixth line is corrected 
to read "traverse." 

3. In Section 2.2.3, the work "eak" in 
the last sentence is corrected to read 
"leak." 

4- In Figure 4-2, the word "ocation" 
in the second line on top of the figure, 
is corrected to read "Location." 

5. In Section 2.3.1, "Mw" is changed 
to read "M." and "P." ii; changed to 
read .. p.,... - . 

6. In Section 3.1.8, "31 pm" Ui cor
rected to read "3 lpm". 

7. In Section 3.2.1. delete all of first 
paragraph except the first sentence 
and insert the following: 

Leak checlr. the sampilnc tnLID as follows: 
Temponu'iJJI Insert a vacuum puge at or 
neu the probe Inlet; then. plug the probe 
tnlet and pull a vacuum of at lea.st 250 mm 
Hg ClO in. Hg>. Note, the time rate of 
change of the dry gas meter dial; &ltern&tl
"elJ. a rotameter <0-40 cc/1111nl ma.J be tem-
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ponu'iJJI attached to the dry ~ meta 
outlet to determine the leakage rate. A le!llt 
rate not ln excesa of 2 percent of the t1ver
age sampling rate Is acceptable. 

NOTL-Carefully release the probe Inlet 
plug before turning off the pump. 

8. In Section 3.3.1, add the following 
definition to the list: 

y =Dry gas meter cellbratlon fa.ct.or. 

Also, "o.." is corrected to read "p..,". 
9. In Section 3.3.3, Equation 4-6 ts 

corrected to read a.s follows: 

V W J 11 Std y l't Cl 

(

, p x· 'r ~· ' p 
-c...,1 • • r.to -.. • 'z T 

10. In Section 3.3.4. Equation 4-'7 Is 
corrected to rea.d a.s follows: 

v • ' 
B • ~-- • B • uc(stdj • (8.025) 
., c(std) • •(std) "" W11t(stzl) • c(std) 

In Method 5 of ApP8ndix A. Sect.ions 
2.1.1, 2.2.4, 4.1..2, 4.1.4.2, 4.2, 6.1. 6.3, 
6.11.1, and 6.11.2 are amended as fol
lows: 

1. In Section 2.1.l, the word '1>roble" 
in the fourth Une is corrected to read 
"probe." 

2. In Section 2.2.4, "polO-" As correct
ed to read "poly-". 

3. In Section 4.1.2, the sentence 
''The sampling time at each polnt 
shall be the same." is inserted at the 
end of the fifth paragraph. 

4. In Section 4.1.4.2. the word "It" In 
the seventh llne ls corrected to read 
"it." 

5. In Section 4.2, the word "nylon" 
in the seventh, ninth, and thirteenth 
paragraphs ts corrected to read 
"Nylon." 

6. In Section 6.1 Nomenclature, 
"C.=Acetone blank residue concentra
tions, mg/g'' ls corrected to read 
MC.=Acetone blank residue concentra
tion; mg/g" and "V0 " ls changed to 
read .. v,.." 

7. In Section 6.3, page 41782, 
"m1=0.3858 °K/mm Hg for metric 
units" is corrected to read "K1=0.3858 
"K/mm Hg for metric units." 

8. In Section 6.11.1. F.Quation 5-7 !5 
corrected to read as follows: 

9. In Section 6.11.2, the second form 
of Equation ~ is oorrected to reLl.d es 
follows: 

In Method 8 of Appendix A, Sections 
2.1. 2.1.6, 2.1.7, 2.1.8, 2.1.ll, 2..1.12, 
2.3.2, 3.3.4, 4.1.2. 4.1.3, ruid 5.1.1 ue 
amended as follows: 



1. Xn Section 2.1, the word °'periox
lde" in the fourth line of the second 
p~ph ls corrected t;o read "perox
ide." 

2. In Section 2.1.6, the word "slllac" 
\In the third line i6 oorrected to read 
"silica." 

3. In Section 2.1.7, the word "value", 
which o.ppears twice is corrected to 
read "valve." 

4. In Section 2.1.8, the word "disph
ragm" ls corrected to read "dia
phragm" nnd the word "surge" ls in
serted between the words "small" and 
••tank." 

i}. in SectlOil 2.1.11, the word ••amer
ofd" ls corrected to read "aneroid." 

a. In Section 2.1.12, the phrase "and 
RotameteT." is inserted after the 
phrase "Vacuum Gauge" and the 
phrase "and 0-40 oc/min rotameter" is 
mserted ~tween the words "gauge" 
G!.ild ... to." 

7. ll1 Section 2..3.2. the phrase "and 
100-ml size" is corrected to read "and 
1000-ml size." 

3. In Section .3.3.4, the '\:!IOrd "sopro
pa.nol" in the fourth line is corrected 
¢0 read "isopropanol." 

e. In Section 4.1.2, delete the last 
irentence of the last g>aragra.ph. Also 
delete the second paragraph Md re
,;>lace it with the following paragraphs: 

Temporarily attach a suitable <e.g., 0-40 
~/mlnl rotameter to the outlet of the dry 
gas meter and place a vacuum gauge at or 
near t.be probe inlet. Plug the probe tnlet. 
\PW! a vacuum of at leYt 250 mm Hg <10 tn. 
Hg), and note the flow rate u indicated by 
the rot.a.meter. A ~e rate not In excess 
of a percent of the average sampling rate is 
m.cceptable. 

l'Jom: Carefully rele= the probe Inlet 
!lalua trefore turning oft t.be pump. 

It Is suggested <not mandatory> that the 
pump be leak-checked separately, either 
prior to or after the sampling run. If done 
prior to the sampling run, the pump 1eak
check shall precede the !eak check of the 
aampling trntn described immediately a...._we; 
M done after the sampling run. the pump 
lealt-check shll.ll follow the train lea.k-checlt. 
To leM check the pump, proceed as follows: 
Disconnect the drying tube from the probe-
1.mplnger a.ssembly. Pla.ce a vacuum gauge at 
the lBllet to either t.be drying tube or the 
pump, pull a vacuum of 250 m.iii ClO In.> Hg, 
plug or pinch off the outlet of the now 
meter l1IKI then turn off the pump. The 
vacuum should remain stable for at least 30 
seconds. 

10. In Section 4.'.i..3, the sentence "If 
a leak is found, void the test run" on 
the sixteenth line w corrected to read 

"If a leak Is found. void the test run. or use 
procedures acceptable to the Admln1strator 

&o e,dJust the s&mple volume for the leak
age." 

11. Xn Section 5.U., the word "or" on 
the sixth line is corrected to read "of." 

Kn Method 7 of Append.ix A, Sections 
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2.3.2, 2.3.7, 4.2, t.3, 5.2.1, 5.2.2, 8 and 7 
are amended as follows: 

1. In Section· 2.3.2, a semicolon re
places the comma between the words 
"step" and "the." 

2.. In Section 2.3.7, the phrase "Cone 
for each sample>" in the first line-is 
corrected to read "<one for each 
sample and each standard>." 

3. In Section 4.2, the letter "n"- in 
the seventh line is corrected to reaa 

4. In Section 4.3, t~ word "poyleth
ylene" in the seventeenth llne 1B cor
rected t.o read "polyethylene." 

5. In Section 5.2.l, delete the entire 
section and insert the following: 

Optimum Wavelength Determination. 
Calibrate the wavelength 8C8.le of t.he spec
trophotometer every 6 months. The callbra
tlon may be accomplished by using an 
energy source with an intense line emission 
such as a mercury lamp, or by using a series 
of glass filters spanning the measuring 
n.nge of the spectrophotometer. Callbra.t.lon 
materials are available commercially and 
from the National Bureau of Standards. 
Specific det&lla on the use of such materials 
should be supplied by the vendor; general 
information about calibration iechniques 
can be obt&ined from general relerence 
books on analytical chemistry. The 11·ave
length scale of the spectrophotometer must 
-read correctly within ± 5 nm at all calibra
tion points; otherwise, the spectrophoto
meter shall be rep&ired e.nd recalibrated. 
Once the wavelength scale of the spectro
photometer Is In proper calibration, use 410 
nm as the optimum wavelength for the mea
surement of the absorbs.nee of the stan
dards and samples. 

Altematlvely, a scanning procedure may 
be employed to determine· t.he proper mea
suring wavelength. If the Instrument is a 
doable-beam spectrophotometer, scan the 
spectrum between 400 a.nd 415 nm using a 
200 ,.g NO. standard solution tn the sample 
cell and a bl&nk soluUon in t.he reference 
cell. If a peak does not occur, the spectro
photometer Is probably ma.lfunctlonlng and 
should be repaired. When a peak is obtained 
within the 400 to 415 run range, the wave
Jength at which this peak occurs shaJl be 
the optimum wavelength for the measure
ment of absorbance of both the standards 
a.nd the S&mples. For a sqigle-bee.m spectro
photometer, follow the 11C&Dnlng procedure 
described above, except that the blank and 
standard solutions shall be scanned sepa
rately. The optimum wavelength shall be 
the wavelength at which the maximum dlf. 
ference ln absorbance between the standard 
and the blank occurs. 

6. In Section 5.2.2, ~lete the first 
seven lines and insert the following: 

Determination of Spectrophotometer 
Callbration Fader K.- Add 0.0 ml, 2 ml, 4 
ml, 6 ml, a.nd 8 ml of the KNO, working 
standard solution Cl ml= 100 l'f NO,) to a 
series of five 50-ml, volumetric flasks. To.
each flask. add 25 ml of absorbing solution, 
10 ml deionized, distilled water. and sodium 
hydroxide <1 Nl dropwlse until the pH Is be-
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tween II and 12 <about 25 to 35 dro1>11 each>. 
Dilute to the mark with deionized, distilled 
water. Mix thoroughly and pipette a 21>-ml 
aliquot of each solution Into a separate por
celain evaporating dish. 

7. In Section 6.1. the word "Hasi" in 
the tenth line is corrected to read 
"Mass." 

8. In Section 7, the word "Vna" in 
< 1 > is corrected to read "Van." The 
word "drtermination" in C6l is correct
ed to read "Determination." 

In Method 8 of Appendix A, Sections 
1.2, 2.32, 4.1.4, 4.2.l, 4.3.2, 6.1, and 6.7.1 
are amended as follows: 

l. In Section 1.2, the phrase "U.S. 
EPA," ls inserted in the fifth line of 
the second paragraph between the 
word.Ii "Administrator," and "are." 
Also, delete the third paragraph and 
insert the· following: 

Filterable particulate matter may be de
termined along ll-ith SO, a.nd SO, <subject to 
the approval of the Administrator> by In
serting a heated glass fiber filter between 
the probe and isopropanol lmpinger <see 
Section 2.1 of Method 6l. If this option la 
chosen, particulate analysis is gravimetric 
only; H.SO. acid mist Is not determined sep
arately. 



2. In Section 2.3.2, the word "Bur
rette" Is corrected to rea.d "Burette." 

3. In Section 4.1.4, the stars ... • •" 
are corrected to rea.d as periods " ... ". 

4. In Section 4.2.l, the word "het" on 
the eighth line of the second para
graph is corrected to rea.d "the." 

5. In Section 4.3.2, the number "40" 
Is inserted in the fourth line bet"°een 
the words "Add" and "ml." 

6. In Section ·s.1, Nomenclature, the 
following are corrected to rea.d aa 
shown with subscripts "Ca2so4. Cso2. 
P..., P ""' T ...,, V mt.ldJ• a.nd V ....... 

7. In Section 6.7.1, Equation 8-4 I.a 
corrected to read as follows: 

<Secs. 111, 114: 30l<a>, Clean Air Act· as 
amended <42 U.S.C. 7411, 7414, 7601>.> 

CFR Doc. 78-7686 Filed 3-22-78; 8:45 am] 

ffDEIAl REGISTER, VOL 43, NO. 57 

THURSDAY, MARCH 23, 1978 

RULES AND R.EGULAYIONS 

88 
Title 40-,-rotection of Environment 

CHAPTER. I-ENVIRONMENTAL 
PROUCYION AGENCY 

CPRL 841-61 

PART 60-STANDARDS OF PERFORM-
ANCE K>R. NEW STATIONARY 
SOURCES 

Basic Oxygen Proceu Furnaces: 
Opacity Standard 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: This action establishes 
an opacity standard for basic oxygen 
process furnace CBOPF> facilities. In 
March 1974 C39 FR 9308), EPA pro
mulgated a standard limJting the con
centration of particulate matter emis
sions from BOPF's, however, an opac
ity standard was not promulgated at 
that time becuase of insufficient data 
to define variations in visible emis
sions from well-controlled facillties. 
An opacity standard had been pro
posed on June 11, 1973 C38 FR 15406> 
and was repropased on March 2, 1977 
<42 FR 12130>. Additional data have 
provided the basis for the opacity 
standard which will help insure that 
control equipment is properly operat
ed and maintained. Like the concen
tration standard. this opacity standard 
applies to BOPF facilities the COD· 
struction or modilication of which wa.s 
commenced after June 11, 1973 since 

· both standards were proposed on that 
date. 

· lEFFECTIVE DATE: Aprll 13, 1978. 
ADDRESS: The public comments re
ceived may be inspected and copies at 
the Public Information Reference 
Unit CEPA Library), Room 2922, 401 M 
Street SW., Washington, D.C. 
FOR FURTHER INFORMATION: 

Don R. Goodwin. Emission Stan
dards a.nd Engineering Division 
CMD-13>. Environmental Protection 
Agency, Research Triangle Park. 
North Carolina 27711, telephone No. 
919-541-5271. 

SUPPLEMENTARY INFORMATION: 

COJllDU:NTS 

A total of 10 comment letters were 
received-4 from industry, 5 from gov
ernmental agencies, a.nd l from a.n en
vironmenta.J interest group. The sig· 

. nificant comments received and EPA's 
responses are presented here. 

Three commenters' expressed the 
need for establishing an opacity Stan· 
dard for fugitive emissions. Fugitive 
emissions occur when off gases from 
the furnace are not completely cap-
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tured by the furnance hood <which 
ducts waste gases to the control 
device>. During some operations, the 
fugitive emissions can be significant. 
The fugitive emissions escape to the 
atmosphere through roof monitors. 

EPA recognizes that fugitive emis
sions from BOPF shops are an imPor· 
tant problem. However, It was not 
'Within the scope of this evaluation to 
consider an opacity standard for fugt. 
tlve emissions. The particulate concen
tration standard covers only stack 
emissions. The purpose of the opacity 
standard for stack emissions is to serve 
e.s a mea.n.s for enforcement personnel 
to insure that the particulate matter 
control system is being properly oper
ated and maintained. EPA will be re
viewing the standards of performance 
for new BOPF's l.n accordance with 
the 1977 amendments to the Clean Afr 
Act. This re\iew will address the need 
for limits on fugitive emissions a.s well 
a.s any revisions of the particulate con
centration and opacity standards. 

It should be noted that the absence 
of standards for fugitive emissions 
under this part does not preclude the 
establishment of standards as part of 
the new source review CNSR> and pre
vention of significant deterioration 
CPSD > programs of the .Agency or as 
part of the programs of State and 
local agencies. · 

Two commenters Questioned bow 
the standard would apply to BOPF 
shops that have plenums to exhaust 
the emissions from more than one fur
nace into a single control de\ice. They 
reasoned that 1! the production cycles 
overlap, it would be impossible to de
termine when an opacity of greater 
than 10 percent Cbut less than 20 per
cent> was attributable to a violation by 
one furnace or an acceptable emission 
by another furnace during OXYgen 
blowing. EPA was aware that this situ
ation would occur during the develop
ment of the opacity standard. Several 
of the plants at which visible emis.slon 
tests were conducted had a single con
trol device serving more than one fur
nace. The furnace production cycle 
data were recorded and It was not dif. 
flcult to correlate the opacity data 
with the -production cycle. Enforce
ment personnel can evaluate a plant's 
operation <length of cycle, degree of 
overlapping, etc.> prior to completing 
an inspection a.nd correctly Identity 
probable violations from a correlation 
of their opacity readings with the 
plant's production and monitoring re
cords. Correlation of the data and the 
synchronization requlrezrents de
scribed later will prevent the enforce
ment problems described by the com
menters. Promulgation of an unduly 
complex standard that addresses the 
peculiarities of every BOPF installa
tion would complicate rather than 
simplify enforcement. Although it is 
unlikely that two furnaces will be sl· 



multa.neously started on a blow, pro
duction data should be examined for 
such peculiarities before drawing any 
conclusions from the opacity data. 

Other issues raised include the 
effect of oxygen "reblows" on the 
standard and a request for a more le
nient monitoring requirement. One in· 
dustry commenter claimed that there 
would be a "significant" number .oi 
production cycles with more than one 
opacity reading greater than 10 per
cent due to the blowing of additional 
oxygen <after the inJtla.I oxygen blOw> 
into a furnace to obtain the proper 
comPoSitlon. The opacity standard, 
however, is b&Sed on 73 hours of 
BOPF operation during which numer
ous reblows occurred. It was found 
that although the opacities could be 
very large at these times, they were of 
short enough duration that the six
minute average was still 10 percent or 
less. 

EPA agrees with the comment that 
the reciuirement for reporting of in· 
atantaneous scrubber differential and 
water supply pressures that are · less 
than 10 percent of the average main
tained during the most recent perfor
mance test needs !urther clarification. 
The requirement has been revised so 
that any de;iation of more than 10 
percent over a three hour averaging 
period must be reported. The three 
hour averaging period was chosen 
since It is the minimum duration of a 
performance test. Thus instantaneous 
monitoring de\1ce measurements 
caused by routing process fluctuations 
will not be reported. The reports 
needed are the periods of time when 
the average scrubber pressure drop is 
below the level used to demonstrate 
compliance at the time of the perfor
mance test. In addition, the require
ment for a water pressure monitor hB.lS 
been retained <despite the comment 
that It will not indicate a plugged 
water line> since It will perform the 
function of assuring that the ll:ater 
pumps have not shut down. A flow 
monitoring device we,., not specified 
because they are susceptible to plug
ging. 

To provide for the use of certain 
partial combustion systems on BOPFs, 
new requirements have been added to 
the monitoring section and two clarifi· 
cations added to the test methods and 
procedures section. A partial combus
tion system uses a closed hood to limit 
gas combustion and exhaust gas vol
umes. To recover combustible exhaust 
gases, the system may be designed to 
duct Its emJssions away from the stack 
to a gas holding tank during part of 
the steel production cycle. Steel plants 
ln this country may begin to make 
more use of this approach due to its 
significant energy benefits. This type 
of control/recovery system presents 
two problems for enforcement person
nel. First is the problem of knowing 
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when the diversion of exhaust gases 
from the stack occurs. The new re· 
quirements of paragraphs <a>. <b><3 >. 
and Cb>C4> of §60.143 address this ques
tion. Secon~ is the problem of how to 
sample or observe stack emissions. 
New provisions under f 60.144 clarify 
this question for determining the 
opacity of emissions <paragraph <a><S>> 
and for determining the concentration 
of emissions (paragraph Cc». 

In addition to addressing the prob· 
lem posed by exhaust gas diversion, 
the new requirements of paragraphs 
<a>. <b><3>. and <b><4> of §60.143 are 
also designed to minimize errors in re
cording the time a.nd duration of the 
steel production cycle for all types of 
BOPFs. Accurate records are essential 
for determining compliance with the 
opacity standard. Likev.ise the BYD· 
chronization of d&ilY logs with the 
chart recorders of monitoring devices 
is necessary for determining that ac
ceptable operation a.nd maintenance 
procedures are being used as required 
by paragraph <dl of § 60.11. 

An alternative to the manual 
method of synchronization under 
paragraph <b><3> of §60.143 which mar 
minimize costs of this requirement 
would be to have the chart recorder 
automatically mark the beginning and 
end of the steel production cycle and 
any period of gas diversion from the 
stack. Such marking could be electri· 
cally relayed from the production 
equipment and exhaust duct damper 
operation in order to be fully automat
ic. Source owners or operators who 
wish to employ this method or equiv· 
a.lent methods in lieu of the synchro· 
nization procedure prescribed by the 
regulations may submit their plans to 
the Administrat-0r for approval under 
paragraph 60.13<1>. 

The concentration standard promul· 
gated in March, 1974. applies to both 
top a.nd bottom-blown BOPFs. In de
veloping the proposed opacity st.an· 
dard, data from both types of BOPFs 
were considered. Scrubber-controlled 
top and bottom-blown BOPFs were 
demonstrated capable of meeting the 
opacitY limits proposed and here pro
mulgated. Thus the promulgated opac
ity standard applies to bottom as well 
as top-blown BOPFs. 

Although there was no announced 
intentions to utilize electrostatic preci· 
pitators <ESPs> as a control device 
<rather than venturi scrubbers>. 
during the development of the pro
posed standard, one industry com· 
menter asserted that F.SPs may 
become more attractive in the future, 
especially in the semi-arid reg1ons of 
the West where the- water and energy 
demands of scrubbers are not easily 
met. 1f a BOPF furnace '6 constructed 
with an ESP control device. the estab
lishment of a site-specific opacity stan
dard may be necessary. Upon request 
by the owner or operator of the BOPF 
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furnace, a determination will be made 
by EPA pursuant to § 60.ll<e> if per· 
forms.nee tests demonstrate compli
ance with the mass concentration 
standard. 

MISCELLANEOUS 

It should be noted that standards of 
performance for new sources est.ab· 
lished under section 111 of the Act re
flect emission limits achievable with 
the best adequately demonstrated 
technological system of oontinuous · 
emission reduction (taking lnto consld· 
eratlon the cost of a.chieving such 
emission reduction, ll!.Ild any non.air 
quality bes.Ith lil.lld environmental 
impact &nd energy requirements>. 
State implementation plans <Si:Ps> ap
proved or promulgated under section 
110 of the Act, on the other hand, 
must provide for the attainment and 
maintenance of national ambient air 
quality standards .<NAAQS> designed 
to protect public health and weliare. 
For that purpose, SIPs must in some 
cases require greater emission reduc
tions than those required by standards 
of performance for new sources. Sec· 
ti on 173< 2) of the Clean Air Act, re
quires, among other thingS, that a new 
or modified source constructed in an 
area which exceeds the NAAQS must 
reduce emissions to the level which re
flects the "lowest achievable emission 
rate" for such category of source, 
unless the owner or operator demon· 
strates that the source ca.nnot achieve 
such an emission rate. In no event can 
the emission rate exceed any appllca· 
ble standard of performance. 

A similar situation may arise when a 
major emitting facility is to be COD· 
structed ln a geographic area which 
falls under the prevention of sl.gnifi· 
cant deterioration of air quality provi· 
sions of the Act <Pa.rt C>. These provi· 
sions require, among other things, 
that major emitting facilities to be 
constructed ln such areas a.re to be 
subject to best available control tech· 
nolegy. The term "best available con· 
trol technology" CBACT> means "an 
emission limitation based on the maxi· 
mum degree of reduction of each pol· 
lutant subject to regulation under this 
Act emitted from or which results 
from any major emitting facility, 
which the permJtting authority. on a 
case-by-case basis, ta.king into account 
energy, environmental, and economJc 
impacts and other costs. determines is 
achievable for such facilities through 
application of production processes 
and available methods. systems, and 
techniques, lncluding fuel cleaning or 
treatment or innovative fuel combus· 
tlon techniques for control of each 
such pollutant. In no event shall appli· 
cation of 'best available control tech· 
nology' result in emJssions of any pol· 
lutants which will exceed the em.is· 
slons allowed by any applicable stan· 
dard established pursuant to section 
111 or 112 of this Act." 



Standards of performance should 
not be viewed as the ultimate in 
achievable emission control and 
should not preclude the imposition of 
a more stringent emission standard, 
where appropriate. For example, while 
cost of achievement may be an impor
tant factor in determining standards 
of performance applicable to all areas 
of the country <clean as well as dirtY>. 
costs must be accorded for less weight 
iD determining the "lowest achievable 
emission rate for the new or modified 
.sources locating in areas violating Sta· 
tutorily-mandated health and weUare 
st.8.ndards. Although . there may be 
emission control technology available 
that ca.n reduce emissions below the 
level required to comply with stan
dards of performance, this technology 
might be selected as the basis of stan
dards of performance due to costs as
sociated with Its use. This in no way 
should preclude Its use in situations 
where cost Is a lesser consideration. 
such as determination of the "lowest 
achievable emission rate." Further· 
more, Since· partial combustion S}'S· 

terns and bottom blO'll."Il BOPFs ha\'e 
been shown to be inherently less pol
luting, more stringent emission limits 
may be pla.ced on such sources for the 
purposes of defining "best available 
control technology" <under Prevention 
of Significant Deterioration regula
tion> and "lowest achievable emission 
rate" in non-attainment areas. 

In addition, States are free under 
section 116 of the Act to establish even 
more stringent emission limits than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under sect-0n 110. Thus, 
new S-Ources may in soffle cases be sub
ject to limitations more stringent than 
standards of performance under sec
tion 111, and prospective owners and 
operators of new sources should be 
aware of this possibility iD planning 
for such facilities. 

The effective date of this regulation 
Is <date of publication>. because sec
tion lllCb><l>CB> of the Clean Air Act 
provides that standards of perfor
mance or revisions thereof become ef
fective upon promulgation. 

The opacity standard, like the con
centration stands.rd, applies to BOPFs 
which commenced construction or 
modification after June 11, 1973. That 
Is u·.e date on which both standards 
were originally proposed. The opacity 
standard will add no new control 
burden to the sources affected, but 
will pro\1de an effective mea.ns of 
monitoring the compliance of these fa
cilities. The relief provided under 
I 60.ll<e> Insures that the opacity 
standard requires no greater reduction 
in emissions than the concentration 
standard. 

Non:.-The Envlronmental Protection 
Agency has determined that this document 
does not contain a major proposal requiring 
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preparation of an Economic Imps.ct Analy
sis under Executive Orders 11821 and 11949 
and OMB Circular A-107. 

Dated: April 4, 1978. 
DOUGLAS M. COSTLE, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amend· 
ep as follows: 

Subpart N-Standards of Perfor· 
mance for Iron and Steel Plants 

1. Section 60.141 Is· amended by 
adding paragraph <c> as follows: 

I 60.141 Definitions. 

• • • 0 • 
<c> "Startup mea.ns the setting into 

operation for the first steel production 
cycle of a relined BOPF or a BOPF 
which has been out of production for a 
minimum continuous time period of 
eight hours. 

2. Section 60.142 is amended by 
adding paragraph <a><2> as follows: 

§ 60.142 Standard for particulate matter. 

<a>• • • 
<2> Exit from a control device and 

exhibit 10 percent opacity or greater, 
except that an opacity of greater than 
10 percent but less than 20 percent 

.may occur once per steel production 
cycle. 
<Secs. 111. 30l<al. Clean Air Act as amended 
<42 u.s.c. 7411, 7601).) 

3. A new § 6~43 is added as follows: 

§ 60.143 MonitOring of operatiolls. 

<a> The ovmer or operator of an af
fected facility shall maintain a single 
time-measuring instrument which 
shall be used in recording daily the 
time and duration of each steel pro
duction cycle, and the time and dura
tion of any diversion of exhaust gases 
from the main stack servicing the 
BOPF. 

Cb> The owner or operator of any af
fected facility that uses venturi scrub
ber emission control equipment shall 
install, calibrate, maintain, and con· 
tinuously operate monit-Oring devices 
as follows: · 

<l > A monlt-Oring device for the con
tinuous measurement of the pressure 
loss through the venturi constriction 
of the control equipment. The moni
toring de\ice is t-0 be certified by the 
manufacturer to be accurate within 
±250 Pa <±1 inch water>. 

<2> A monitoring de\ice for the con
tinous measurement of the water 
supply pressure to the control equip· 
ment. The monit-Oring device Is to be 
certified by the manufacturer to be ac· 
curate v.ithin ±5 percent of the design 
v•ater supply pressure. The monit-Oring 
device's pressure sensor or pressure 
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tap must be located close to the water 
discharge point. The Administrator 
may be consulted for approval of alter
native locations for the pressure 
sensor or tap. 

<3> All monitoring devices shall be 
synchronized each day with the time
measuring instrument used under 
paragraph <a> ·of this section. The 
chart recorder error directly after syn
chronization shall not exceed 0.08 cm 
< 'l:n inch>. 

<4> All monitoring devices shall use· 
chart recorders which are operated at 
a minimum cha.rt speed o! 3.8 cm/hr 
Cl.5 in/hr>. 

<5> All monitoring devices are to be 
recalibreated annually, and at other 
times as the Administrator may re
quire, in a:ccordance with the proce
duces under§ 60.13Cb><3>. 

<c> Any owner or operator subject to 
requirements under paragraph <bl of 
this section shall report for each cal
endar quarter all measurements o\·er 
any three-hour period that average 
more than 10 percent below the aver
age levels maintained during the most 
recent performance test conducted 
under § 60.8 in which the affected fa-· 
cility demonstrated compliance with 
the standard under§ 60.142Ca>Cl>. The 
accuracy of the respective measure
ments. not to exceed the values speci: 
fied in paragraphs Cb>< l> and <b><2> of 
this section, may be taken into consid· 
eration when determining the mea
surement results that must be report
ed. 

4. Section 60.144 Is amended by 
adding paragraphs <a><5> and <c> as 
follows: 

I 60.144 Test methods and procedures. 

<a> • • • 
<5> Method 9 for visible emissions. 

For the purpose of this subpart, opac
ity obsen·ations taken at 15-second in· 
tervals immediately before and after a 
diversion of exhaust gases from the 
stack may be considered to be consecu
tive for the purpose of computing an 
average opacity for a six-minute 
period. Observations taken during a di
version shall not be used in determin· 
ing compliance with the opacity stan
dard. 

• • 0 

<c> Sampling of flue gases during 
each steel production cycle shall be 
discontinued whenever all flue gases 
are diverted from the stack and shall 
be resumed after each diversion 
period. 

<Secs. 111. 114. 30I<a>. Clean Air Act as 
amended <42 'C:l.S.C. 7411. 7414. 7601J.J 
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Title .eG-Protection of Environment 

CFRL 882-31 

CHAmR I-ENVIRONMENTAL 
ftl>ROTECTION AGENCY 

Subchapter C-Alr Programs 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES 

Delegation of Authority to State/ 
Loc@I Aili' Pollution Control Agen
cies in Arizona, California, and 
N~v@da 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final Rulemaking. 

SUMMARY: The Environmental Pro
tection Agency <EPA> is am.ending 40 
CFR 60.4 Address by adding addresses . 
of agencies to reflect new delegations 
of authority from EPA to certain 
state/local air pollution control agen
cies in Arizona, California, and 
Nevada. EPA has delegated authority 
to these agencies, as described in a 
notice appearing elsewhere in today's 
FEDERAL REGISTER, in order to imple
ment and enforce the standards of 
performance for new stationary 
sources. 
EFFECTIVE DATE: May 16, 1978. 
FOR FURTHER INFORMATION 
CONTACT: 

Gerald Katz <E-4-3l, Environmental 
Protection Agency, 215 Fremont 
Street, San Francisco, Calif. 94105, 
415-556-8005. 

SUPPLEMENTARY INFORMATION: 
Pursuant to delegation of authority 
for the standards of performance for 
new stationary sources CNSPS> to 
State/Local air pollution control agen· 
cles In Arizona, California, and Nevada 
from March 30, 1977 to January 30, 
1978, EPA is today amending 40 CFR 
60.4 Address, to reflect these actions. A 
Notice announcing this delegation is 
published elsewhere in today's FEDER· 
AL REGISTER. The amended § 60.4 Is set 
forth below. It adds the address of the 
air pollution control agencies, to 
which must be addressed all reports, 
requests, applications, submittals, and 
communications pursuant to. this part 
by sources subject to th_e NSPS locat
ed within these agencies' Jurisdictions. 

The Administrator finds good cause 
for foregoing prior public notice and 
for making this rulemaking effective 
immediately in that It Is an adminis
trative change and not one of substan
tive content. No additional substantive 
burdens are imposed on the parties af
fected. The delegation actions which 
are reflected in this administrative 
amendment were effective on the 
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dates of delegation and it serves no 
purpose to delay the technical change 
on these additions of the air pollution 
control agencies' addresses to the 
Code of Federal Regulations. 
<Sec. 111, Clean Air Act, as amended <42 
u.s.c. 7411).) 

Dated: April 5, 1978. 
SHEILA M. PRINDIVILLE, 

Acting Regional Administrator, 
Environmental Protection 
Agency, Region IX. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. In § 60.4 paragraph Cb) is amended 
by revising subparagraphs D, F, and 
DD to read as follows: 
§ 60.4 Address. 

• • 
Cb>••• 
<D> Arizona: 

• .. • 

Maricopa County Department of Health 
Services, Bureau of Air Pollution Control, 
1825 East Roosevelt Street, Phoenix, AZ 
85006. 

Pima County Health Department, Air 
Quality Conirol District, 151 West Congress, 
Tucson, AZ 85701. 

. . • • • 
<F> California: 
Bay ,/U'ea Air Pollution Control District, 

939 Ellis Street, San Francisco, CA 94109. 

Del Norte County Air Pollution Control 
District, Courthouse, Crescent City, CA 
95531. 

Fresno County Air Pollution Control Dis
trict, 515 S. Cedar Avenue, Fresno, CA 
93702. 

Humboldt County Air Pollution Control 
District, 5600 S. Broadway, Eureka, CA 
95501. 

Kern County Air Pollution Control Dis· 
trlct, 1700 Flower Street <P.O. Box 997>. Ba
kersfield, CA 93302. 

Madera County Air Pollution Control Dis
trict, 135 W. Yosemite Avenue, Madera. CA 
93637. 

Mendocino County Air Pollution Control 
District, County Courthouse, Ukiah, CA 
94582. 

Monterey Bay Unified Air Pollution Con
trol District, 420 Church Street <P.O. Box 
487>. Salinas, CA 93901. 

Northern Sonoma County Air Pollution 
Control District, 3313 Chanate Road, Santa 
Rosa, CA 95404. 

Sacramento County Air Pollution Control 
District, 3701 Branch Center Road, Sacra
mento, CA 95827. 

San Diego County Air Pollution Control 
District, 9150 Chesapeake Drive, San Diego, 
CA 92123. 

San Joaquin County Air Pollution Control 
District, 1601 E. Hazelton Street <P.O. Box 
2009), Stockton, CA 95201. 

Santa Barbara County Air Pollution Con
trol District, 4440 Calle Real, Santa Bar
bara, CA 93110. 

Shasta County Air Pollution Control Dis
trict, 1855 Placer Street, Redding, CA 96001. 

South Coast Air Quality Management Dis
trict, 9420 Telstar Avenue, El Monte, CA 
91731. 
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Stanislaus County Air Pollution Control 
District, 820 Scenic Drive, Modesto, CA 
95350. 

Trinity County Air Pollution Control Dis· 
trlct, Box AJ, Weaverville, CA 96093. 

Ventura County Air Pollution Control 
District, 625 E. Santa Clara Street, Ventura, 
CA 93001. 

• • 0 0 • 
<DD> Nevada: 
Nev&da Department of Conservation and 

Natural Resources, Division of Environmen
tal Protection, 201 South Fall Street, 
Carson City, NV 89710. 

Clark County County District Health De
partment, Air Pollution Control Division, 
625 Shadow Lane, Las Vegas, NV 89106. 

Washoe County District Health Depart· 
·ment, Division of Environmental Protection, 
10 Klrman Avenue, Reno, NV 89502. 

• • 
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ANC!e iroa NIEW SYA'i!'O()Nfel.llV 
SOYRCIES 

Grain 1Ekaviil9cra 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: The standards limit emis· 
sions of particulate matter from new. 
modified, and reconstructed grain ele· 
vators. The standards implement the 
Clean Air Act and are based on the 
Administrator's determination that 
emissions from grain elevators contrib· 
ute significantly to air pollution. The 
Intended effect of these standards is to 
require new, modified, and recon· 
structed grain elevators to use the best 
demonstrated system of continuous 
emission reduction, considering costs, 
nonair quality health, environmental 
and energy impacts. 
EFFECTIVE DATE: August 3, 1978. 
ADDRESSES: Copies of the standards 
support documents are available on re
quest from the U.S. EPA Library 
<MD-35 >. Research Triangle Park, 
N.C. 27711, telephone 919-541-2777 or 
<FTS> 629-2777. The requester should 
specify "Standards Support and Envi· 
ronmental Impact Statement, Volume 
1: Proposed Standards of Performance 
for Grain Elevator Industry," <EPA-
450-77-00la> and/or "Standards Sup
port and Environmental Impact State
ment, Volume 2: Promulgated Stand
ards of Performance for Grain Eleva
tor Industry," <EPA-450/2-77-00lb>. 
Coples of all comment letters received 
from interested persons participating 
in this rulemaking are available for In· 
spection and copying during normal 
business hours at EPA's Public Infor
mation Reference Unit, Room 2922, 
EPA Library, 401 M Street SW., Wash· 
ington, D.C. 
FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director Emission 
Standards and Engineering Division 
<MD-13), Environmental Protection 
Agency, Research Triangle Park, 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On January 13, 1977, standards of per
formance were proposed for the grain 
elevator industry (42 FR 2842> under 

the authority of section 111 of the 
Clean Air Act. Public comments were 
requested on the proposal in the FED
ERAL REGISTER publication. Approxi
mately 2,000 comments were received 
from grain elevator operators, vendors 
of equipment, Congressmen, State and 
local air pollution control agencies, 
other Federal agencies, and Individual 
U.S. citizens. Most of these comments 
reflected a general misunderstanding 
of the proposed standards and were 
very general in nature. A number of 
comments, however, contained a slg
nifi~ant amount of useful data and in
formation. Due to the time required to 
review these comments, the standards 
were suspended on June 24, 1977. This 
action was necessary to avoid creating 
legal uncertainties for those grain ele
vator operators who might have un
dertaken various exparision or alter
ation projects before promulgation of 
final standards. 

On August 7, 1977, Congress amend
ed the Clean Air Act. These amend· 
ments contained a provision specifical· 
ly exempting country grain elevators 
with less than 2.5 million bushels of 
grain storage capacity from standards 
of performance developed under sec
tion 111 of the Act. 

Following review of the public com· 
ments, a draft of the final standards 
was developed consistent with the 
adopted amendments to the Clean Air 
Act. A report responding to the major 
issues raised in the public comments 
and containing the draft final stand
ards was mailed on August 15, 1977, to 
each Individual, agriculture associ· 
ation, equipment vendor, State and 
local government, and member of Con· 
gress who submitted comments. Com
ments were requested on the d..raft 
final standards by October 15, 1977. 
One hundred comments were received, 
and the final standards reflect a thor· 
ough evaluation of these comments. 

The proposed standards are reinstat
ed elsewhere in this issue of the FED
mtAL REGISTER. 

Tm!: STANDARDS 

The promulgated standards apply 
only to new, modified, or reconstruct
ed grain elevators with a permanent 
grain storage cap'.':::ity of more than 
88,100 m 'Cea. 2.5 million U.S". bushels> 
and new, modified, or reconstructed 
grain storage elevators at wheat flour 
mills, wet com mills, dry com mills 
<human consumption>, rice mills, or 
soybean oil extraction plants with a 
permanent grain storage capacity of 
more than 35,200 m s Cea. 1 million 
U.S. bushels>. 

The standards limit particulate 
matter emissions from nine types of 
affected facilities at grain elevator& by 
limiting the visibility of emissions re
leased to the atmosphere. The affect
ed facilities are each truck loading sta· 
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tion, truck unloading station, tailcar 
loading station, railcar unloading sta
tion, barge or ship loading station, 
barge or ship unloading station, grain 
dryer, all grain handling operations 
and each emission control device. 

The standards can be summarized as 
follows: 

Ca> Truck loading station-visible 
emissions may not exceed 10 percent 
opacity. 

<b> Truck unloading station, railcar 
loading station, and railcar unloading 
station-visible emissions may not 
exceed 5 gercent opacity. 

<c> Ship or barge loading station
visible emissions may not exceed 20 
percent opacity. 

<d> Ship or barge unloading station
specified equipment or its equivalent 
must be used. 

<e> Grain dryer-visible emissions 
may not exceed 0 percent opacity. 

<f> All grain handling operations
visible emissions may not exceed O per· 
cent opacity. 

(g) Emission control devices-visible 
emissions may not exceed 0 percent 
opacity; and the concentration of par
ticulate matter in the exhaust gas dis
charged to the atmosphere may not 
exceed 0.023 g/dscm <ca. 0.01 rr/dscf>. 

These standards are different from 
those proposed in the following areas. 
The visible emission limits for truck 
unloading stations and railcar loading 
and unloading stations have been in· 
creased from 0 .percent opacity to 5 
percent opacity. The visible emission 
limit for barge and ship loading has 
t-een increased from 10 percent opac
ity during normal loading and 15 per
cent opacity during "topping off" load· 
ing, to 20 percent ·opacity during all 
loading operations. The applicability 
of the visible emission standards for 
column grain dryers has been nar
rowed from dryers with perforated 
plate hole sizes of greater than 0.084 
inch diameter to dryers with perforat
ed plate hole sizes of greater than 
0.094 inch diameter. 

The August 1977 amendments to the 
Clean Air Act authorize the promulga
tion of design, equipment, work prac
tice, or operational standards If devel· 
opment of a numerical emission limit 
is not feasible. Numerical emission 
limits may not be feasible where emis· 
sions a.re not confined or where emis· 
slons cannot be measured due to tech· 
nological or economic limitations. Ob
servation of visible emissions at barge 
unloading stations led to the conclu· 
sion that a numerical emission limit is 
not feasible for this facility. The visi
ble emissions data showed an extreme
ly wide range with some 6 minute 
averages above 65 percent opacity. Be· 
cause of this wide range of visible 
emissions, an opacity numerical emis
sion limit cannot ~ established that 
wo~d ensure the us~ of the best 



system of continuous emission reduc
tion .. An equipment standard, there
fo,e, rather than an emission standard 
1s· being promulgated for barge and 
ship unloading stations. 

Another change from the proposed 
· standards is that section 60.14 <modifl· 

cation> of the general provisions has 
been clarified to ensure that only capi
tal expenditures which are spent di· 
rectly on an affected facility are used 

· to determine whether the annual asset 
guideline repair allowance percentage 
is exceeded. The annual asset guide
line repair allowance percentage has 
been defined to be 6.5 percent. 

The remaining change from the pro
posed standards is that four types of 
alterations at grain elevators have 
been exempted from consideration as 
modifications. The exempted alter
ations a.re: 

<1> The addition of gravity load-out 
spouts to existing grain storage or 
grain transfer bins. 

<2> The Installation of automatic 
grain weighing scales. 

<3> Replacement of motor and drive 
units driving existing grain handling 
equipment. 

<4> The Installation of permanent 
storage capacity with no increase in 
hourly grain handling capacity. 

EN'vIRONMENTAL AND EcONOMIC IMPACTS 

The promulgated standards will 
reduce uncontrolled particulate .. 
matter emission from new grain eleva
tors by more than 99 percent and will 
reduce particulate matter emissions by 
70 to 90 percent compared to emission 
limits contained in State or local air 
pollution regulations. This reduction 
in emissions will result in a significant 
reduction of ambient air concentration 
levels of particulate matter in the vi· 
cinity of grain elevators. The maxi
mum 24-hour average ambient air par
ticulate matter concentration at a dis
tance of 0.3 kilometer <km> from a 
typical grain elevator, for example, 
will be reduced by 50 to 80 percent 
below the ambient air concentration 
that would result from control of 
emissions to the level of the typical 
State or local air pollution regulations. 

Several of the changes to the pro
posed standards. reduce the estimated 
primary impact of the proposed stand
ards in terms of reducing emissions of 
particulate matter from grain eleva
tors. The promulgated standards, for 
example, apply only to large grain ele
vators. These changes will permit 
more emissions of particulate matter 
to the atmosphere. It was estimated 
that the proposed standards would 
have reduced national particulate 
matter emissions by approximately 
21,000 metric tons over the next 5 
years; it is now estimated that the pro
mulgated standards will reduce partic-
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ulate matter emissions by 11,000 
metric tons over the next 5 .years .. 

The secondary environmental Im
pacts associated with the promulgated 
standards wlll be a small Increase in 
solid waste handling ·and disposal and 
a small increase in noise pollution. A 
relatively minor amount of particulate 
matter, sulfur dioxide and nitrogen 
oxide emissions will be discharged into 
the atmosphere from steam/ electric 
power plants supplying the additional 
electrical energy required to operate 
the emission control devices needed to 
comply with the promulgated stand
ards. The energy Impact associated 
with the promulgated standards will 
be small and will lead to an increase in · 
national energy consumption in 1981 
by the equivalent of only 1,600 m' <ca. 
10,000 barrels> per year of No. 6 fuel 
oil. 

Based on information contained in 
the comments submitted during the 
public comment periods, approximate
ly 200 grain terminal elevators and 
grain storage elevators at grain pro
cessing plants will be covered by the 
promulgated standards over the next 5 
years. The total incremental costs re
quired to control emissiolis at these 
grain elevators to comply with the 
promulgated standards; above the 
costs necessary to control emissions at 
these elevators to comply with State 
or local air pollution control regula· 
tlons, is $15 InJllion in capital costs 
over this 5-year period and $3 InJllion 
in annualized costs In the fifth year. 
Based on this estimate of the national 
economic impact, the promulgated 
standards wlll have no significant 
effect on the supply and demand for 
grain products, or on the growth of 
the domestic grain industry. · 

Ptmuc PARTICIPATION 

Prior to proPosal of the standards, 
interested parties were advised by 
public notice in the FEDERAL REGISTER 
of a meeting of the National Air Pollu
tion Control Techniques Advisory 
Committee. In addition, copies of the 
proposed standards and the Standards 
Support and Environmental Impact' 
Statement <SSEIS> supporting these 
standards were distributed to members 
of the grain elevator industry and sev
eral environmental groups at the time 
of proposal. The public comment 
period extended from January 13, to 
May 14, 1977. During this period 1,817 
comments were received from grain 
elevator operators, vendors of equip
ment, Congressmen, State and local 
air pollution control agencies, other 
Federal agencies, and individual U.S. 
citizens. 

Due to the time required to review 
. these comments, the proposed stand· 
ards were suspended on June. 24, 1977. 
This action was necessary to avoid crEl· 
ating legal uncertainties for those 
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grain elevator operators who might 
. have undertaken various _expansion or 
alteration projects before promulga
tion of final standards. 

Following review of the public com
ments, a draft of the final standards 
was developed consistent with the 
August, 1977, amendments to the 
Clean Air Act. A report responding to 
the major Issues raised in the public 
comments and containing the draft 
final standards was malled on August 
15, 1977, to each individual, agricul
ture association, equipment vendor, 
State and local government, and 
member of Congress who submitted 
comments. Comments were requested 
on the draft final standards by Octo
ber 15, 1977. 

One hundred · and one comments 
were received and the final standards 
reflect a thorough evaluation of these 
comments. Several comments resulted 
in changes to the proposed standards. 
A detailed discussion of the comments 
and changes ll)ade to the proposed 
standards Is contained in volume 2 of 
the SSEIS, which was distributed 
along with a copy of the final stand
ards to all interested 'parties prior to 
today's promulgation of final stand- . 
ards. · 

SIGNIFICANT COMMENTS 

Most of the comment letters re
ceived by EPA contained multiple 
cCJmments. The most significant com
ments and changes made to the pro
posed standards are discussed below: 

NEED FOR STANDARDS 

Numerous commenters questioned 
whether grain elevators should be reg
ulated since the industry is a small 
contributor to nationwide emissions of 
particulate matter and grain dust Is 
not hazardous or toxic. 
· The standards. were proposed under 

section 111 of the Clean Air Act. This 
section· of the act requires that stand
ards. of performance be established for 
new stationary sources which contrib
ute to air pollution. Existing sources 
are not affected unless they are recon
structed, or modified in such a way as 
to increase emissions. The overriding 
purpose of standards of performance 
Is to prevent new air pollution prob
lems from developing by requiring 
maximum feasible control of emissions 
froµi new, modified, or reconstructed 
sources at the time of their construc
tio-n. This is helpful in attaining and 
i:nalntaining the National Ambient Air 
Quality Standard lNAAQS> for sus
pended particulate matter. 

The Report of the Conimittee on 
Public Works of the United States 
Senate in September 1970 <Senate 
Report No. 91-1196), listed grain eleva
tors as a source for which standards of 
performance should be developed. In 
addition, a study of 200 industrial cat-



egories of sources, which were evaluat
ed to develop a long-range plan for set
ting standards of performance for par
ticulate matter, ranked grain elevators 
relatively high. The categories were 
ranked in order of priority based on 
potential decrease in emissions. Var
ious grain handling operations ranked 
as follows: Grain processlng-4; grain 
transfer-6; grain cleaning and screen
lng-8; and grain drylng-33. There
fore, grain elevators are a significant 
source of particulate matter emissions 
and standards of performance have 
been developed for this source catego
ry. 

Many CO!'!"-'?lenters felt, however, 
that it was unreasonable to require 
small country elevators to comply with 
the proposed standards because of 
their remote location and small 
amount of emissions. This sentiment 
was reflected In the 1977 amendments 
to the Clean Air Act which exempted 
country elevators with a grain storage 
capacity of less than 88,100 m 1 <ca. 2.5 
million U.S. bushels> from standards 
of performance. Consequently, the 
scope of the proposed standards has 
been narrowed and the promulgated 
standards apply only to new, modifi~d. 
or reconstructed facilities within grain 
elevators with a permanent storage ca
pacity in excess of 88,100 m •. 

A number of commenters also felt 
small flour mills should not be covered 
by standards of performance because 
they are also small sources of particu
late matter emissions and handle less 
grain than some country elevators 
which were exempted from standards 
of performance by the 1977 amend
ments to the Clean Air Act. These pro
cessors are considered to be relatively 
small sources of particulate matter 
emissions that are best regulated by 
State and local regulations. Conse
quently, grain storage elevators at 
wheat flour mills, wet com mills, dry 
com mills <human consumption>. rice 
mills, and soybean oil extraction 
plants with a storage capacity of less 
than 35,200 m 1 <ca. 1 million U.S. 
bushels> of grain are exempt from the 

· promulgated standards. 
With regard to the hazardous nature 

or toxicity of grain dust, the promul
gated standards should not be Inter
preted to imply that grain dust ls con
sidered hazardous or toxic, but merely 
that the grain elevator Industry is con
sidered a significant source of particu
late matter emissions. Studies Indicate 
that, as a general class. particulate 
matter causes adverse health and wel
fare effects. In addition, some studies 
Indicate that dust from grain elevators 
causes adverse health effects to eleva
tor workers and that grain dust emis
sions are a factor contributing to an 
Increased Incidence of asthma attacks 
In the general popUlation living In the 
vicinity of grain elevators. 

RULES AND REGULATIONS 

EMISSION CONTROL TECHNOLOGY 

A number of commenters were con
cerned with the reasonableness of the 
emission control technology which was 
used as the basis for the proposed 
standards limiting emissions from rall
car unloading stations and grain 
dryers. 

A number of commenters believed it 
was unreasonable to base the stand
ards on a four-sided shed to capture 
emissions from rallcar unloading sta
tions at grain elevators which use unit 
trains. The data supporting the pro
posed standards were based on obser
vations of visible emissions at a grain 
elevator which used this type of shed 
to control emissions from the unload
ing of railcars. This grain elevator, 
however, did not use unit trains. Based 
on Information included in a number 
of comments, the lower rail rate for 
grain shipped by unit trains places a 
limit on the amount of time a grain 
elevator can hold the unit train. The 
additional time required to uncouple 
and recouple each car individually 
could cause a grain elevator subject to 
the proposed standards to exceed this 
time limit and thus lose the cost bene
fit gained by the use of unit trains. In 
light of this fact, the proposed visible 
emission limit for railcar unloading is 
considered unreasonable. The promul
gated standards, therefore, are based 
upon the use of a two-sided shed for 
railcar unloading stations. This 
change in the control technology re
sulted in a change to the visible emis
sion limit for railcar unloading sta
tions and ls discussed later. 

A number of comments were re
ceived concerning the proposed stand
ard for column dryers. The proposed 
standards would have permitted the 
maximum hole size in the perforated 
plates used in column dryers to be no 
larger than 2.1 mm <0.084 inch) in di
ameter for the dryer to automatically 
be in compliance with the standard. A 
few comments contained visible emis
sion data taken by certified opacity ob
servers which Indicated that column 
dryers with perforated plates contain
ing holes of 2.4 mm <0.094 Inch> diame
ter could meet a 0-percent opacity 
emission limit. Other comments indi
cated that sorghum cannot be dried in 
column dryers with a hole size smaller 
than 2.4 mm <0.094 Inch> diameter 
without plugging problems. In light of 
these data and Information. the speci
fication of 2.1 Dim diameter holes 1s 
considered unreasonable and the pro
mulgated standards apply only to 
column dryers contalnlng perforated 
plates with hole sizes greater than 2.4 
mm in diameter. 

STRINGENCY OF THE STARDAIU>S 

Many commenters . questioned 
whether the standards for various af
fected facilities could be achieved even 
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if the best system of emission reduc
tion were installed, maintained, and 
properly operated. These commenters 
pointed out that a number of variables 
can affect the opacity of visible emis
sions during unloading, handling, and 
loading of grain and they questioned 
whether enough opacity observation 
.bad been taken to assure that the 
standards could be attained under all 
operating conditions. The variables 
mentioned most frequently were wind 
speed and type, dustiness, and mois
ture content of grain. 

It Is true that wind speed could have 
some effect on the opacity of visible 
emissions. A well-designed capture 
system should be able to compensate 
for this effect to a certain extent, al
though some dust niay escape if wind 
speed is too high. Compliance with 
standards of penonna.nce, however, is 
determined only under conditions rep
resentative of normal operation, and 
judgment by State and Federal en
forcement personnel will take wind 
conditions into account in enforcing 
the standards. 
It .is also true that the type, dusti

ness, and moisture content of grain 
· affect the amount of particulate 

matter emissions generated during un
loading, handling, and loading of 
grain. A well-designed capture system, 
however, should be designed to cap
ture dust under adverse conditions and 
should, therefore, be able to compen
sate for these variables. 

In developing the data base for the 
proposed standards, over 60 plant 
visits were made to grain terminal and 
storage elevators. Various grain un
loading, handling, and loading oper
_ atlons were inspected under a wide va
riety of conditions. Consequently, the 
standards were not based on conjec
ture or surmise, but on observations of 
visible emissions by certlfied opacity 
observers at well-controlled existing 
grain elevators operating under rou
tine conditions. Not all grain elevators 
were visited, however, and ~ot all op
erations within grain elevators were 
inspected under all conditions. Thus, 
while the proposed standards were 
based upon a sufficiently broad data 
base to allow extrapolation of the 
data, particular attention was paid to 
those comments submitted during the 
public comment period which included 
visible emission data taken by certified 
observers from operations at grain ele
vators which were using the same 
.emission control systems the proposed 
standards were based upon. Evaluation 
of these data Indicates that the visible 
emission limit for truck unloading sta
tions and railcar loading stations 
should be 5 percent opacity instead of 
0 percent opacity which was proposed. 
The promulgated standards, therefore, 
limit visible emissions from these fa
cilities to 5 percent opacity. 



AB discussed earlier, the emission 
eontrol technology selected as the 
basis for the visible emissions standard 
for railcar unloading has been 
changed from a four-sided shed to a 
two-sided shed. Visible emission data 
included with the public comments in· 
dicate that emissions from a two-sided 
shed will not exceed 5 percent opacity. 
Consequently, the promulgated stand
ards limit visible emissions from rail
car unloading stations to 5 percent 
opacity. 

A number of commenters also indi
cated that the opacity limit included 
in the proposed standards for barge 
loading was too stringent. One com
menter indicated that the elevator OP
erator had no control over when the 
"'topping off" operation commenced 

, because the ship captain and the ste
vedores decide when to start "topping 
off." Several State agencies comment
ed that the standards should be at 
least 20 perc~nt opacity. Based on 
these comments, the standards for 
barge and ship loading operations 
have been increased to 20 percent 
opacity during all loading operations. 
The comments indicate that this 
standard will still require use of the 
em1ss1on control technology upon 
which the proposed standards were 
based. 

Data included with the public com
ments confirm that a visible emission 
limit of 0 percent opacity ls appropri
ate for grain -handling equipment, 
grain dryers, and emission control 
equipment. Consequently, the visible 
emission limits for these facilities have 
not been changed. 

OPACITY 

Many commenters misunderstood 
the concept of opacity and how it is 
used to measure visible emissions. 
Other commenters stated that opacity 
measurements were not accurate 
below 10 to 15 percent opacity and a 
standard below these levels was unen
forceable. 

Opacity is a measure of the degree 
to which particulate matter or other 
visible emissions reduce the transmis
sion of light and obscure the view of 
an object in the background. Opacity 
is expressed on a scale of 0 to 100 per
cent with a totally opaque plume as
signed a value of 100 percent opacity. 
The concept of opacity has been used 
in the field of air pollution control 
since the tum of the century. The con
cept has been upheld in courts 
throughout the country as a reason
able and effective means of measuring 
visible emissions. 

Opacity for purposes of determining 
compliance with the standard is not 
determined with instruments but ls de· 
termined by a qualified observer fol
lowing a specific procedure. Studies 
have demonstrated that certified ob· 
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servers can accurately determine the 
opacity of visible emissions. To become 
certlfled, an indlVidual must be trained 
and must pass an examination demon
strating his ability to accurately assign 
opacity levels to visible emissions. To 
remain certified, this training must be 
repeated every 6 months. 

In accordance v.1th method 9, the 
procedure followed in making opacity 
determinations requires that an ob
server be located in a position where 
he has a clear view of the emission 
source with the sun at his back. In
stantaneous opacity observations are 
recorded every 15 seconds for 6 min
utes <24 observations>. These observa
tions are recorded in 5 percent incre
ments <I.e., 0, 5, 10, etc.>. The arithme
tic average of the 24 observations, 
rounded off to the nearest whole 
number <I.e., 0.4 would be rounded off 
to O>. is the value of the opacity used 
for determining compliance with visi
ble emission standards. Consequently, 
a 0 percent opacity standard does not 
necessarily mellll there are no visible 
emissions. It means either that visible 
emissions during a 6-minute period are 
not sufficient to cause a certified ob
server to record them as 5 percent 
opacity, or that the average of the 
twenty-four 15-second observations is 
calculated to be less than 0.5 percent. 
Consequently, although emissions re
leased into the atmosphere from an 
emission source may be visible to a 
certified observer, the source may still 
be found in compliance with a 0 per-
cent opacity standard. · 

Similarly, a 5-percent opacity stand
ard permits visible emissions to exceed 
5 percent .opacity occasionally. If, for 
example, a certified observer recorded 
the following twenty-four 15-second 
observations over a 6-minute period: 7 
observations at 0 percent opacity; 11 
observations at 5 percent opacity; 3 ob
servations at 10 percent opacity; and 3 
observations at 15 percent opacity, the 
average opacity would be calculated as 
5.4 percent. This value would be 
rounded off to 5 percent opacity and 
the source would be in compliance 
with a 5 percent opacity standard. 

Some of the commenters felt the 
proposed standards were based only on 
one 6-minute reading of the opacity of 
visible emissions at various grain ele
vator facilities. None of the standards 
were based on a single 6-minute read
ing of opacity. Each of the standards 
were based on the highest opacity 
readings recorded over a period of 
time, such as 2 or 4 hours, at a number 
of grain elevators. 

A number of commenters also felt 
the visible emission standards were too 
stringent in light of the maximum ab
solute error of 7 .5 percent opacity as-

. sociated with a single opacity observa
tion. The methodology used to develop 
and enforce visible emission standards, 
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however, takes into account this ob
server error. As discussed above, visi
ble emission standards are based on 
observations recorded by certified ob
servers at well-controlled existing fa. 
cilities operating under normal condi
tions. When feasible, such observa
tions are made under conditions which 
yield the highest opacity readings 
such as the use of a highly contrasting 
background. These readings then 
serve as the basis for establishing· the 
standards. By relying on the highest 
observations, the standards inherently 
reflect the highest positive error intro
duced by the observers. 

Observer error ls also taken into ac
count in enforcement of visible emis
sion standards. A number of observa
tions are normally made before an en
forcement action ls initiated. Statisti
cally, as the number of observations 
increases, the error associated with 
these observations taken as a group 
decreases. Thus, while the absolute 
positive error associated with a single 
opacity observation may be 7.5 per
cent, the error associated with a 
-number of opacity observations, taken 
to form the basis for an enforcement 
action, may be considerably less than 
7 .5 percent. 

ECONOMIC IllllPACT 

Several commenters felt the estimat
ed economic impact of the proposed 
standards was too low. Some com
menters questioned the ventilation 
flow rate volumes used in developing 
these estimates. The air evacuation 
flow rates and equipment costs used in 
estimating the costs associated with 
the standards, however, were based on 
information obtained from grain ele
vator operators during visits to facili
ties which were being operated with 
visible emissions meeting the proposed 
standards. These air evacuation flow 
rates and equipment costs were also 
checked against equipment vendor es
timates and found to be in reasonable 
agreement. These ventilation flow 
rates, therefore, are compatible with 
the opacity standards. Thus, the unit 
cost estimates developed for the pro
posed standards are considered reason
ably accurate. 

Many commenters felt that the total 
cost required to reduce emissions to 
the levels necessary to comply with 
the visible emission standards should 
be assigned to the standards. The rele
varit costs, however, are those incre
mental costs required to comply with 
these standards above the costs re
quired· to comply with existing State 
or local air pollution regulations. 
While It ls true that some States have 
no regulations, other States have regu
lations as stringent as the promulgat
ed standards. Consequently, an esti-

. mate of the costs required to comply 
with the typical or average State regu-



lation, which lies between these ex
tremes, is subtracted from the total 
cost of complying with the standards 
to identify the cost impact directly as
sociated with these standards. 

Most State and local regulations, for 
example, require asprlation of truck 
dump pit grates and Installation of cy
clones to remove particulate matter 
from the aspirated air before release 
to the atmosphere. The promulgated 
standards would require the addition 
of a bifold door.and the use of a fabric 
filter baghouse Instead of a cyclone. 
The cost associated with the promul
gated standards, therefore, ls only the 
cost of the bifold doors and the differ
ence In cost between a fabric filter 
baghouse and a cyclone. 

In conclusion, the unit cost esti
mates developed for the proposed 
standards are essentially correct and 
generally reflect the costs associated 
with the promulgated standards. As a 
result, the economic impact of the pro
mulgated standards on an Individual 
grain elevator is considered to be 
about the same as that of the pro
posed standards. The maximum addi
tional cost that would be imposed on 
most grain elevators subject to compli
ance with the promulgated standards 
will probably be less than a cent per 
bushel. The impact of these additional 
costs imposed on an Individual grain 
elevator will be small. 

Based on information contained in 
comments submitted by the National 
Grain and Feed Association, approxi
mately 200 grain terminal elevators 
and grain storage elevators at grain 
processing plants w1ll be covered by 
the standards over the next 5 years. 
Consequently, over this 5-year period 
the total incremental costs to control 
emissions at these grain elevators to 
comply with the promulgated stand
ards, above the costs to control emis
sions at these elevators to comply ·with 
State or local air pollution control re
q{lirements, ls $15 million In capital 
costs and $3 million in annualized 
costs in the 5th year. Based on this es
timate of the national economic 
impact, the promulgated standards 
will have no significant effect on the 
supply and demand of grain or grain 
products, or on the growth of the do
mestic grain Industry. 

ENERGY IMPACT 

A number of commenters believed 
that the energy impact associated with 
the proposed standards had been un
derestimated and that the true impact 
would be much greater. As pointed out 
above, . the major reason for this dis· 
agreement is probably due to the fact 
that these commenters assigned the 
full impact of air pollution control to 
the proposed standlti'ds, whereas the 
impact associated with compliance 
with existing State and local air pollu-

RULES AND REGULATIONS 

tlon control requirements should be 
subtracted. In the example discussed 
above· concerning costs, the addltonal 
energy requirements associated with 
the promulgated standards Is simply 
the difference In energy required to 
operate a fabric filter baghouse com
pared to a cyclone. 

For emission control equipment such 
as cyclones and fabric filter bag 
houses, energy consumption Is directly 
proportional to the pressure drop 
across the equipment. It was assumed 
that the pressure drop across a cy
clone required to comply \Vith existing 
State and local requirements would be 
about 80 percent of that across a 
fabric filter baghouse required to 
comply with tile promulgated stand
ards. This is equivalent to an increase 
in energy consumption required to OP
erate air pollution control equipment 
of about 25 percent. This represents 
an increase of less than 5 percent in 
the totl energy consumption of a grain 
elevator. 

Assuming 200 grain elevators 
become subject to the promulgated 
standards over the next 5 years, this 
energy impact w1ll increase national 
energy consumption by less than 1,600 
m' <ca. 10,000 U.S. barrels> per year In 
1982. This amounts to less than 2 per
cent of the capacity of a large marine 
oil tanker and is an Insignificant in
crease In energy consumption. 

:MODIFICATION 

Many commenters were under the 
mistaken impression that all existing 
grain elevators would have to comply 
with the proposed standards and that 
retrofit of air pollution control equiP
ment on existing facilities within grain 
elevators would be required. This is 
not the case. The proposed standards 
would have applied only to new, modi
fied, or reconstructed facilities within 
grain elevators. Similarly, the promul-. 
gated standards apply only to new, 
modified, or reconstructed facilities 
and not existing facilities. 

Modified facilities are only subject 
to the standards if the modification 
results In Increased emissions to the 
atmosphere from that facility. Fur
thermore, any alteration which ls con
sidered routine maintenance or repair 
ls not considered a modification. 
Where an alteration ls considered a 
modification, only those · ·facilities 
which are modified have to comply 
with the standards, not the entire 
grain elevator. Consequently, the 
standards apply only to major alter
ations of individual facilities at exist
ing grain elevators which result in in
creased emissions to the atmosphere, 
not to alterations which are consid
ered routine maintenance and repair. 
Major alterations that do not result In 
increased emissions, such as alter
ations where existing air pollution 
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control equipment is upgraded to 
maintain emissions at their previous 
level, are not considered modifications. 

The following examples illustrate 
how the promulgated standards apply 
to a grain elevator under various cir
cumstances. The proposed standards 
would have applied in the same way. 

< 1 > If a completely new grain eleva
tor were built, all affected facilities 
would be subject to the standards. 

<2> If a truck unloading station at an 
existing gi-aln elevator were modified 
by making a capital expenditure to In· 
crease ur.loa.ding capacity a..1d this re
sulted In Increased emissions to the at
mosphere in terms of pounds per 
hour, then only that affected facility 
Ci. e., the modified truck unloading sta
tion> would be subject to the stand
ards. The remaining facilities within 
the grain elevator would not be sub
ject to the standards. 

<3> if a grain elevator· contained 
three grain dryers and one grain dryer 
were replaced with a new grain dryer, 
only the new grain dryer would be 
subject to the standards. 

The Initial assessment of the poten
tial for modification of exist!ng facili
ties concluded that few modifications 
would occur. The few modifications 
that were considered likely to take 
place would Involve primarily the up
grading of existing country grain ele
vators Into high throughput grain ele
vator terminals. A large number of 
commenters, however, Indicated that 
they believed many modifications 
would occur and that many existing 
grain elevators would be required to 
comply with the standards. .. 

To resolve this confusion and clarify 
the meaning of modification, a meet
ing was held with representatives of 
the grain elevator Industry to identify 
various alterations to existing facilities 
that might be considered modifica
tions. A list of alterations was devel
oped which frequently occur within 
grain elevators, primarily to reduce 
labor costs or to Increase grain han
dling capacity, although not necessar
ily annual grain throughput. The 
impact of considering four of these al
terations as modifications, subject to 
compliance with the standards, was 
viewed as unreasonable. Consequently, 
they are exempted from consideration 
as modifications In the promulgated 
standards. 

In particular, the four alterations 
within grain elevator& which are spe
cifically exempt from the promulgatee} 
standards are <l > The addition of grav: 
ity load-out spouts to existing grain 
storage or grain transfer bins; <2> the 
addition of electronic automatic grain 
weighing scales which Increases 
hourly grain handling capacity; <3> the 
replacement of motors and drive trains 
driving existing grain handling equip
ment with larger motors and drive 



trains which increases hourly grain 
handling capacity; and <4> the addition 
of gi'ain storage capacity with no in
crease in hourly grain handling capac
ity. 

If the first alteration were consid
ered a modification, this could require 
installation of a load-out shed thereby 
req.ulring substantial reinforcement of 
the grain storage or grain transfer bin 
to support the weight of emission con
trol equipment. In light of the rela
tively small expenditure usually re
quired to install additional gravity 
load-out spouts to existing lirain stor
age or transfer bins, and the relatively 
large expenditure that would be re
quired to install a load-out shed or to 
reinforce the storage or transfer bin, 
consideration of this sort of alteration 
within an existing grain elevator as a 
modification was viewed as unreason
able. 

Under the general modification reg
ulation which applies to all standards 
of performance, alteration two, the ad
dition of electronic automatic grain 
weighing scales, would be considered a 
change in the method of operation of 
the affected facility if it were to in
crease the h!)urly grain throughput. If 
this alteration were to increase emis
sions to the atmosphere and require a 
capital expenditure, the grain receiv
ing or loading station whose method 
of operation had changed <i.e., in
creased grain throughput), would be 
considered a modified facility subject 
to the standards. Consideration of this 
type of alteration, which would result 
in only minor changes to a facility, Is 
viewed as unreasonable in light of the 
relatively high expenditure this could 
require for existing grain elevators to 
comply with the standards. 

Alterations three and four, replace
ment of existing motors and drives 
with larger motors and drives and ad
dition of grain storage capacity with 
no increase in the hourly grain han
dling capacity, would probably not be 
considered modifications under the 
general modification regulation. Since 
It Is quite evident that there was con
siderable confusion concerning modifi
cations, however, alterations three and 
four, along with alterations one and 
two discussed above, are specifically 
exempt from consideration as modifi
cations in the promulgated standards. 

The modification provisions in 40 
CFR 60.14<e> exempt certain physical 
or operational changes from being 
con5idered as modifications, even 
though an increase in emission rate 
-occurs. Under 40 CFR 60.14<e><2>. if an 
increase in production rate of an exist
ing facility can be accomplished with
out a capital expenditure on the sta
tionary source containing that facility, 
the change Is not considered a modifi
cation. 

RULES AND REGULATIONS 

A capital expenditure is defined as 
any amount of money exceeding the 
product of the Internal .Revenue Serv
ice <IRS> "annual asset guideline 
repair allowance percentage" times 
the basis of the facility, as defined by 
section 1012 of the Internal Revenue 
Code. In the case of grain elevators, 
the IRS has not listed an annual asset 
guideline repair allowance percentage. 
Following discussions with the ms, 
the Department of Agriculture, and 
the grain elevator industry, the 
Agency determined that 6.5 percent Is 
the appropriate percentage for the 
grain elevator industry. If the capital 
expenditures required to increase the 
production rate of an existing facility 
do not exceed the amount calculated 
under the IRS formula, the change in 
the facility is not considered a modifi
cation. If the expenditures exceed the 
calculated amount, the change in op
eration is considered a modification 
and the facility must comply with 
NSPS. 

Often a physical or operational 
change to an existing facility to in
crease production rate will result in an 

·increase in the production rate of an
other existing facility, even though it 
did not undergo a physical or oper
ational change. For example, if new 
electronic weighing scales were added 
to a truck unloading station to in
crease grain receipts, the production 
rate and emission rate would increase 
at the unloading station. This could 
result in an increase in production rate 
and emission rate at other existing fa
cilities <e.g., grain handling oper
ations> even though physical or oper
ational changes did not occur. Under 
the present wording of the regulation, 
expenditures made throughout a grain 
elevator to adjust for increased pro
duction rate would have to be consid
ered in determining if a capital ex
penditure had been made on each fa
cility whose operation is altered by the 
production increase. If the capital ex
penditure made on the truck unload
ing station were considered to be made 
on each existing facility which in
creased its production rate, it is possi
ble that the alterations on each such 
facility would qualify as modifications. 
Each facility would, therefcre, have to 
meet the applicable NSPS. 
. Such a result Is inconsistent with 
the intent of the regulation. The 
Agency intended that only capital ex
penditures made for the changed fa
cility are to be considered in determin
ing if the change is a modification. Re
lated expenditures on other existing 
facilities -are not to be considered in 
the calculation. To clarify the regula
tion, the phrase "the stationary source 
containing" is being deleted. Because 
this is a clarification of intent and not 

· a change in policy, the amendment is 
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being promulgated as a final regula
tion without prior proposal. 

PERFORMANCE TEST 

Several commenters were concerned 
about the costs of conducting perform
ance tests on fabric filter baghouses. 
These commenters stated that the 
costs involved might be a very substan
tial portion of the costs of the fabric 
filter baghouse itself, and several 
baghouses may be installed at a mod
erately sized grain elevator. The com
menters suggested that a fabric filter 
baghouse should be assumed to be In 
compliance without a performance 
test if It were properly sized. In addi
tion, the opacity standards could be 
used to demonstrate compliance. 

It would not be wise to waive per
formance tests in all cases. Section 
60.8Cb) already provides that a per
formance test may be waived if "the 
owner or operator of a source has 
demonstrated by other means to the 
Administrator's satisfaction that the 
affected facility is in compliance with 
the standard.'' Since performance 
tests are heavily weighed in court pro
ceedings, performance test require
ments must be retained to insure ef
fective enforcement. 

SAFETY CONSIDERATIONS 

In December 1977, and January 
1978, several grain elevators exploded. 
Allegations were made by various indi
viduals within the grain elevator in
dustry contending that Federal air 
pollution control regulations were con
tributing to an increase in the risk of 
dust explosions at grain elevators by 
requiring that building doors and win
dows be closed and by concentrating 
grain dust in emission control systems. 
Investigation of these allegations indi
cates they are false. 

There were no Federal regulations 
specifically limiting dust emissions 
from grain elevators which were in 
effect at the time of these grain eleva
tor explosions. A number of State and 
local air pollution control agencies, 
however, have adopted regulations 
which limit particulate matter emis
sions from grain elevators. Many of 
these regulations were developed by 
States and included in their Implemen
tation plans for attaining and main
taining the NAAQS for particulate 
matter. Particulate matter, as a gener
al class, can cause adverse health ef
fects; and the NAAQS, which were 
promulgated on April 30, 1971, were 
established at levels necessary to pro
tect the public health and welfare. 

Although compliance with State or 
local air pollution control regulations, 
or the promulgated standards of per
formance, can be achieved in some in
stances by closing building doors and 
windows, this is not the objective of 
these regulations and is not an accept-



able means of compliance. The objec
tive of State and local regulations and 
the promulgated standards of per
formance is that dust be captured at 
those points within grain elevators 
where it is generated through the use 
of effective hoods or enclosures with 
air aspiration. and removed from the 
grain elevator to an air pollution con
trol device. This is the basis for the 
promulgated · standards of perform
ance. Compliance with air pollution 
control regulations and the promul
gated standards of performance does 
not require that windows arid doors in 
buildings be closed to prevent escape 
of dust and this practice may in fact 
be a major safety hazard. 

Fabric filter baghouses have been 
used for many yea.rs to collect combus
tible dusts such as wheat flour. There 
have been extremely few incidences of 
dust explosions or fires caused by such 
emission control devices in the flour 
industry. In the grain elevator indus
try, no air pollution control device has 
been identified as the cause of a grain 
elevator explosion. Consequently, 
fabric filter baghouses, or emission 
control devices in general, which are 
properly designed, operated, and main-· 
tained will not contribute to an in
creased risk of dust explosions at grain 
elevators." 

These conclusions were supported at 
a Joint meeting between representa
tives of EPA; the Federal Grain In
spection Service <FGIS> of the Depart
ment of Agriculture; the Occupational 
Safety and Health Administration 
<OSHA>; the grain elevator industry; 
and the fire insurance industry. Instal
lation and use of properly designed, 
operated, and maintained air pollution 
control systems were found to be con
sistent with State and local air pollu
tion regulations, OSHA regulations, 
and national fire co.des. Chapter 6 of 
the National Fire Code for Grain Ele
vators and Bulk Grain Handling Fa
cilities <NFPA No. 61-B>. which was 
prepared by the National Fire Protec
tion Association, for example, recom
mends that "dust shall be collected at 
all dust producing points within the 
processing facilities." The code then 
goes on to specially recommend that 
all elevator boots, automatic scales, 
scale hoppers, belt loaders, belt dis
charges, trippers, and discharge heads, 
and all machinery such as cleaners, 
scalpers, and similar devices be pro
vided with enclosures or dust hoods 
and air aspiration. 

Consequently, compliance with ex
isting State or local air pollution regu
lations, or the promulgated standards 
of performance, will not increase the 
risk of dust explosions at grain eleva
tors if the approach taken to meet 
these regulations is capture and con
trol of dust at those points within an 
elevator where it ls generated. If, how-
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ever, the approach taken is merely to 
close doors, windows, and other open
ings to trap dust within the grain ele
vator, or the air pollution control 
equipment is allowed to deteriorate to 
the point where it ls no longer effec
tive in capturing dust as it ls generat
ed, then ambient concentrations of 
dust within the elevator will increase 
and the risk of explosion will also in
crease. 

The House Subcommittee on Com
pensation, Health, and Safety is cur
rently conducting oversight hearings 
to determine if something needs to be 
done to prevent these disastrous grain 
elevator explosions. The FGIS, EPA, 
and OSHA testified at these oversight 
hearings on January 24 and 25, 1978. 
The testimony indicated that dust 
should be captured and collected in 
emission control devices in order to 
reduce the incidence of dust explo
sions at grain elevators, protect the 
health of employees from such ail
ments as "farmer's lung," and prevent 
air pollution. Consequently, properly 
operated and maintained air pollution 
control equipment will not increase 
the risk of grain elevator explosions. 

MISCELLANEOUS 

It should be noted that standards of 
performance for new sources estab
lished under section 111 of the Clean 
Air Act reflect the degree of emission 
limitation achievable through· applica
tion of the best adequately demon
strated technological system of con
tinuous emission reduction <taking 
into consideration the cost of achiev
ing such emission reduction, any 
nonalr quality health and environmen
tal impact and energy requirements>. 
State Implementation plans <SIP's> ap
proved or promulgated under section 
110 of the act, on the other hand, 
must provide for the attainment and 
maintenance of national ambient air 
quality standards <NAAQS> designed 
to protect public health and welfare. 
For that purpose, SIP's must in some 
cases require greater emission reduc
tions thari those required by standards 
of performance for new sources. Sec
tion 173 of the act requires, among 
other things, that a new or modified 
source constructed in an area in viola
tion of the NAAQS must reduce emis
sions to the level which reflects the 
"lowest achievable emission rate" for 
such category of source as defined in 
section 171<3>. In no event can the 
emission rate exceed any applicable 
standard of performance. 

A similar situation may arise when a 
major emitting facility is to be con
structed in a geographic area which 
falls under the prevention of signifi
cant deterioration of air quality provi
sions of the act <part C>. These provi
sions require, among other things, 
that major emitting facilities to be 
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constructed in such areas are to be 
subject to best available control tech
nology for all pollutants regulated 
under the act. The term "best availa
ble control technology" <BACT>. as de
fined in section 169<3>. · means "an 
emission limitation based on the maxi
mum degree of reduction of each pol
lutant subject to regulation under this 
act emitted from or which results 
from any major emitting facility, 
which the permitting authority, ori a 
case-by-case basis, taking into account 
energy, environmental, and economic 
Impacts and other costs, determines is 
achievable for such facility through 
application of production processes 
and available methods, systems, and 
techniques, including fuel cleaning or 
treatment or innovative fuel combus
tion techniques for control of each 
such pollutant. In no event shall appli
cation of 'best available control tech
nology' result in emissions of any pol
lutants which will exceed the emis
sions allowed by any applicable stand
ard established pursuant to sections 
111or112 of this Act." 

Standards of performance should 
not be viewed as the ultimate in 
achievable emission control and 
should not preclude the imposition of 
a more stringent emission standard, 
where appropriate. For example, while 
cost of achievement may be an Impor
tant factor in determining standards 
of performance applicable to all areas 
of the country <clean as well as dirty), 
statutorily, costs do not play such a 
role in determining the "lowest achiev
able emission rate" for new or modi
fied sources locating in areas violating 
statutorily mandated health and wel
fare standards. Although there may be 
emission control technology available 
that can reduce emissions below those 
levels required to comply with stand
ards of performance, this technology 
might not be selected as the basis of 
standards of performance due to costs 
associated with its use. This in no way 
should preclude its use in situations 
where cost is a lesser consideration, 
such as determination of the "lowest 
achievable emission rate." 

In addition, States are free under 
section 116 of the act to establish even 
more stringent emission limits than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under section 110. Thus, 
new sources may in some cases be sub
ject to limitations more stringent than 
standards of performance under sec
tion 111, and prospective owners and 
operators of new sources should be 
aware of this possibility in plann4tg 
for such facilities. 

EcoNOMIC IMPACT ASSESSMENT 

An economic mssessment has been 
prepared u required under section 317 
of the Act." 



Dated: July 26, 1978. 
DOUGLAS M. COSTLE, 

Administrator. 
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Part 60 of chapter I, title 40 of the 
Code of Federal Regulations is amend· 

· ed as follows: 

Subpart A-General Provisions 

1. Section 60.2 is amended by revis
ing paragraph <v>. The revised para
garaph reads as follows: 

§ 60.2 Definitions. 

• • • • 
<v> "Particulate matter" means any 

finely divided solid or liquid material, 
other than uncombined water, as 
measured by the reference methods 
specified under each applicable sub
part, or an equivalent or alternative 
method. 

0 • • 0 • 
§ 60.14 [Amended] 

2. Section 60.14 is amended by delet
ing the words "the stationary source 
containing" from paragraph <e><2>. 

3. Part 60 is amended by adding sub
part DD as follows: 

§ubpa~ DD-Sta11dardg of Pariovmance for 
Grain 1Eleva9ors 

Sec. 
60.300 Applicability and designation of af· 

fect.ed facility. 
60.301 Definitions. 
60.302 Standard for particulate matter. 
60.303 Test methods and procedures. 
60.304 Modification. 

AUTHORITY: Secs. 111 and 30J<a> of the 
Clean Air Act, as amended <42 U.S.C. 7411, 
760l<a», and additional authority as noted 
below. 

Subpart DD-Stand<irds of 
Performance for Grain Elevators 

§ 60.300 Applicability and designation of 
affected facility. 

ca> The provisions of this subpart 
apply to each affected facility at any 
grain terminal elevator or any grain 
storage elevator, except as provided 

RULES AND REGULATIONS 

under § 60.304(b). The affected facili
ties are each truck unloading station, 
truck loading station, barge and ship 
unloading station, barge and ship load
ing station, railcar loading station, 
railcar unloading station, grain dryer, 
and all grain handling operations. 

Cb) Any facility under paragraph <a> 
of this section which commences con
struction, modification, or reconstruc
tion after <date of reinstatement of 
proposal> is subject to the require
ments of this part. 

§ 60.301 Definitions. 
As used in this subpart, all terms not 

defined herein shall have the meaning 
given them in the act and in subpart A 
of this part. 

<a> "Grain" means com, wheat, sor
ghum, rice, rye, oats, barley, and soy
beans. 

Cb) "Grain elevator" means any 
plant or installation at which grain is 
unloaded, handled, cleaned, dried, 
stored, or loaded. 

<c> "Grain terminal elevator" means 
any grain elevator which has a perma
nent storage capacity of more than 
88,100 m' <ca. 2.5 million U.S. bushels>, 
except those located at animal food 
manufacturers, pet food manufactur
ers, cereal manufacturers, breweries, 
and livestock feedlots. 

<d> "Permanent storage capacity" 
means grain storage capacity which Is 
inside a building, bin, or silo. 

<e> "Railcar" means railroad hopper 
car or boxcar. 

<f> "Grain storage elevator" means 
any grain elevator located at any 
wheat flour mill, wet com mill, dry 
com mill <human consumption>. rice 
mill, or soybean oil extraction plant 
which has a permanent grain storage 
capacity of 35,200 m' <ca. 1 million 
bushels>. 

(g) "Process emission" means the 
particulate matter which is collected 
by a capture system. 

<h> "Fugitive emission" means the 
particulate matter which is not collect
ed by a capture system and is released 
directly into the atmosphere from an 
affected facility at a grain elevator. 

O> "Capture system" means the 
equipment such as sheds, hoods, ducts, 
fans, dampers, etc. used to collect par
ticulate matter generated by an affect
ed facility at a grain elevator. 

(j) "Grain unloading station" means 
that portion of a grain elevator where 
the grain is transferred from a truck, 
railcar, barge, or ship to a receiving 
hopper. 

<k> "Grain loading station" means 
that portion of a grain elevator where 
the grain is transferred from the ele
vator to a truck, rallcar, barge, or ship. 

(1) "Grain handling operations" in· 
clude bucket elevators or legs <exclud
ing legs used to unload barges or 
ships), scale hoppers and surge bins 
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(gamers), tum heads; scalpers. clean
ers, trippers, and the headhouse and 
other such structures. 

<m> "Column dryer" means any 
equipment used to reduce the mois
ture content of grain In which the 
grain flows from the top to the bottom 
in one or more continuous packed col
umns between two perforated metal 
sheets. 

<n> "Rack dryer" means any equip
ment used to reduce the moisture con
tent of grain in which the grain flows 
from the top to the bottom in a cas
cading flow around rows of baffles 
<rackS>. 

<o> "Unloading leg" means a device 
which includes a bucket-type elevator 
which is used to remove grain from a 
barge or ship. 

§ 60.302 Standard for particulate matter. 
<a> On and after the 60th day of 

achieving the maximum production 
rate at which the affected facility will 
be operated; but no later than 180 
days after initial startup, no owner or 
operator subject to the provisions of 
this subpart shall cause to be dis
charged into. the atmosphere any 
gases which exhibit greater than O 
percent opacity from any: 

( 1 > Column dryer with column plate 
perforation exceeding 2.4 mm diame
ter <ca. 0.094 inch>. 

<2> Rack dryer in which exhaust 
gases pass through a screen filter 
coarser than 50 mesh. 

<b> On and after the date on which 
the performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the provi
sions of this subpart shall cause to be 
discharged into the atmosphere from 
any affected facility except a grain 
dryer any process emission which: 

<1> Contains particulate matter in 
excess of 0.023 g/dscm <ca. 0.01 gr/ 
dscf). 

<2> Exhibits greater than 0 percent 
opacity. 

<c> On and after the 60th day of 
achieving the maximum production 
rate at which the affected facility will 
be operated, but no later than 180 
days after inltlal startup, no owner or 
operator subject to the provisions of 
this subpart shall cause to be dis
charged into the atmosphere any fugi
tive emission from: 

<I> Any individual truck unloading 
station, railcar unloading station, or 
rallcar loading station, which exhibits 
greater than 5 percent opacity. 

<2> Any grain handling operation 
which exhibits greater than O percent 
opacity. 

<3> Any truck loading station which 
exhibits greater than 10 percent opac
ity. 

< 4 > Any barge or ship loading station 
which exhibits greater than 20 percent 
opacity. 



(d) The owner or operator of any 
barge or ship unloading station shall 
operate as follows: 

< 1) The unloading leg shall be en
closed from the top <including the re
ceiving hopper> to the center line of 
ihe bottom pulley and ventilation to a 
control device shall be maintained on 
both sides of the leg and the grain re
ceiving hopper. 

<21 The total rate of air ventilated 
shall be at least 32.l actual cubic 
meters per cubic meter of grain han
dling capacity <ca. 40 ft 3/bu>. 

(3) Rather than meet the require
ments of subparagraphs (1) and <2>, of 
this paragraph the owner or operator 
may use other methods of emission 
control if it is demonstrated to the Ad
ministrator's satisfaction that they 
would reduce emissions of particulate 
matter to the same level or less. 

§ 60.303 Test methods and procedures. 
<a> Reference methods in appendix 

A of this part, except as provided 
under § 60.8<b>, shall be used to deter
mine compliance with the standards 
prescribed under § 60.302 as follows: 

< 1) Method 5 or inethod 17 for con
centration of particulate matter and 
associated moisture content; 

<2> Method 1 for sample and velocity 
traverses; 

<3> Method 2 for velocity and volu-
metric flow rate; 

<4> Method 3 for gas analysis; and 
<5> Method 9 for visible emissions. 
(b) For method 5, the sampling 

probe and filter holder shall be operat
ed without heaters. The sampling time· 
for each run, using method 5 or 
method 17, shall be at least 60 min
utes. The minimum sample volume 
shall be 1.7 dscm <ca. 60 dscf>.: 
<Sec. 114, Clean Air Act, as amended <42 
u.s.c. 7414).) 

§ 60.304 Modifications. 

<a> The factor 6.5 shall be used in 
place of "annual asset guidelines 
repair allowance percentage," to deter
mine whether a capital expenditure as 
defined by § 60.2Cbb) has been made to 
an existing facility. 

(b) The following physical changes 
or changes in the method of operation 
shall not by themselves be considered 
a modification of any existing facility: 

(1) The addition of gravity loadout 
spouts to existing grain storage or 
grain transfer bins. 

<2> The installation of automatic 
grain weighing scales. 

<3> Replacement of motor and drive 
units driving existing grain handling 
equipment. 

<4> The installation of permanent 
storage capacity with no increase in 
hourly grain handling capacity. 

[FR Doc. 78-21444 Filed 8-2-78; 8:45 amJ 
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91 
Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROiECTION AGENCY 

SUBCHAPTER C-Attt PROGRAMS 

CFRL 921-71 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES 

Amendments to Kraft Pulp Mills 
Standard and Reference Method 16 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 

SUMMARY: This action amends the 
standards of performance for Kraft 
pu1p mills by adding a provision for 
determining compliance of affected fa
cilities which use a control system in
corporating a process other than com
bustion. This amendment is necessary 
because the standards would place 
control systems other than comb~s
tion at a disadvantage. The intent of 
this amendment is to-remove any pre
clusion of new and improved control 
systems. This action also ainends Ref
erence Method 16 to insure that the 
testing procedure is consistent with 
the promulgated standards. 
EFFECTIVE DATE: August 7, 1978. 
FOR FURTHER INFORM..'\TION 
CONTACT: 

Don R. Goodwin, Emission Stand
ard<> and Engineering Division, Envi
ronmental Protection Agency, Re
SE'arch Triangle Park, N.C. 27711. 
telephone 919-541-5271. 

SUPPLEMENT ARY INFORMATION: 
S~anda.rds of performance for Kraft 
pulp mills were promulgated on Febru
ary 23. 1918. On March 31, 1978, the 
Ndional Co'-lncil for ·Air and Stream 
Impro\·ement CNCASI> requested two 
cha.nges to these standards to prevent 
their interpretation in a manner 
which was inconsistent with their 
intent. The purpose of these amend
ments. therefore, is to clarify the 
intent of the standards. 

OXYGEN CORRECTION FACTORS 

In§ 60.283<a><l>, the percent oxygen 
to which TRS emissions must be cor
rected was specified. The purpose of 
this specification was to provide a con
sistent basis for the determination of 
TRS emissions. Ten percent was se
lected because it reflected · the ob
ser\'f:d oxygen concentrations on facili
ties controlled by the best system of 
emission reduction which was inciner
ation. The NCASI pointed out, howev-
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er, that the specification oi a 10-per· 
cent oxygen le>'e! on sources which 
characteristically cor.ta.in higher le\·els 
would e!fectkely discourage the devel· 
opment of control technologies othEr 
than inc!neration. 

The purpase of an emissio!1 st:rndard 
is to reduce total emissions to the at
mosphere. If an emission control tech
nique should evolve which is capable 
of achieving the same mass rate of 
emissions from a gi\'en facility. use of 
that technique should be permitted. 
The standard. as written, could ha\·e 
inhibited the de;-elopment of nev; 
technologies, if misinterpreted. There
fore, to remove this potential source of 
misinterpretation. § 60.283<a}( 1 ><v> has 
been added to the standard to provide 
for correction to untreated oxygen 
concentration in the case of brown 
stock washers, black liquor oxidatil:n 
ss•stems, or digester system:;. 

REFERENCE METHOD' 16 

The second point of concern to thf' 
NCASI was the correction factor to b<· 
applied for &'l.mpling system lc.:;,;:ci; 
contained in the po.;t-test procej:.?r~.; 
<paragraph 10.ll of method 16. The 
specific concern wa.:; the spt~;fic:;.tior. 
that a test gas be !nt:-oduced at the be
ginning of the probe to determi!1e 
sami:>le loss in the sar.ipling train. The 
data base for the promulgated stand
ard considered only TRS losses in the 
sampling train, not the probe or probe 
filter. Consequently, the post-test pro
cedures are amended to require the de· 
termination ·of sampling train losses 
by introducing the test &2S after the 
probe filter consistent with the data 
base supporting the promulgated 
star.dards. 

MISCELLANEOUS 

The Administrator firn1s that good 
cause exists for omitting prior notic:e 
a!1d public comment on these amend
ments and for mak!ng them immedi
ately effecth·e because they simply 
clarify the existing regulations and 
impo;;:e no additional substanti\·e re
quirements. 

Section 317 of the Clean Air Act re
quires the Administrator to prepare an 
economic impact assessment for re\·i
sions determined by the Administrator 
to be substant!al. Since the costs asso
ciated with the proposed amendments 
would have a negligible impact on con
sumer costs. the Administrator has de
termined that the proposed amend
ments are not substantial and do not 
require preparation of an economk 
impact assessment. 

Dated: August 1, 1978. 

DOUGLAS M. Cosn.E. 
Administrator. 

Part 60 of chapter I, title 40 of the 
Code of Federal Regulations is amend
ed to read as follows: 



1. In § 60.283. paragraph <a>O > is 
amended to read as follows: 

§ 60.:?83 Standard for total redured sulfur 
<TRS>. 

(a) • • • 

( 1i • 

Cv) The gasf's from the digester 
system, brown stock washer system, 
condensate stripper system, or black 
liquor oxidation system are controlled 
by a means other tl;an combustion. In 
this case, these systems shall not dis
charg-e any gases to the atmosphere 
which contain TR.S in excess of 5 ppm 
by \"Olume on a dry basis, corrected to 
the act~al oxygen content of the un
treated ga.s stream. 

• • 
2. In appendix A, paragraph 10.1 of 

mt::thod 16 is amended to read as fol
lows: 

10. POST·TEST PROCE'DURES 

10.1 Sample line loss. A known concen· 
tration of hydrogen sulfide at the level of 
the applicable standard. ± 20 percent. must 
be introduced into the sampling system in 
suft:C'ient quantities to insure that there is 
an excess of sample which must bf'! vented 
to the atmosphere. The sample must be in· 
traduced immediately after the probe and 
filter and transported through the remain· 
der of the sampling system to the measure
ment system in the normal manner. The re· 
suiting measured concentration should be 
compared to the knov:n value to determine 
the s:impling system loss. 

For sampling losses greater than 20 pPT· 
cent in a sample run, the sample run is not 
to be used when determining the anthmetic 
mean of the performance test. For sampling 
losses of 0-20 percent, the sample concen· 
tration must be corrected by di\·iding the 
sample concentration by the fraction of re· 
covery. The fraction of recovery is equal to 
one m!nus the ratio of the measured con· 
centration to the known concentration of 
hydrogen su!fide in the sample line loss pro· 
cedure. The know-n gas sample may be gen· 
erated using permeation tubes. Alternative
ly, cylinders of hydrogen sulfide mixed in 
air may bP used provided they are traceable 
to pcrme3tion tubes. The optional pretest 
proct·dures provicle a good guideline for de· 
termining ii there are. leaks in the sampling 
sys~em. 

<Sec. 111, 301<a)), Clean Air Act as amended 
<42 U.S.C. 7411, 760l<a».> , 

CFR Doc. 78-21801 Filed 8 4-78: 8:45 am] 
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Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY. 

SUBCHAPTER C-AIR PROGRAMS 

CFRL 987-81 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES 

Delegation of Authority for State of 
Rhode Island 

AGENCY: Environmental Protection 
Agency <EPA). 
ACTION: Amendment. 
SUMMARY: The delegation of au
thority to the State of Rhode Island 
for the standards of performance for 
new stationary sources <NSPS> was 
made on March 31, 1978. This amend
ment which adds the address of the 
Rhode Island Department of Environ
menal Managment, reflects this dele
gation. A notice announcing this dele
gation is published today in the FEDER· 
AL REGISTER. 

EFFECTIVE DATE: October 16, 1978. 

FOR FURTHER INFORMATION 
CONTACT: 

John Courcier,· Air Branch, EPA 
Region I, Room 2113, JFK Federal 
Building, Boston, Mass. 02203, 617-
223-4448. 

SUPPLEMENTARY INFORMATION: 
Under the delegation of authority for 
the standards of performance for new 
stationary sources <NSPS> to the State 
of Rhode Island on March 31, 1978, 
EPA is today amending 40 CFR 6.0.4, 
Address, to reflect this delegation. A 
notice announcing this delegation is 
published today elsewhere in this <43 
part of the FEDERAL REGISTER. The 
amended § 60.4, which adds the ad
dress of the Rhode Island Department 
of Environmental Management to 
which all reports, requests, applica
tions, submittals, and communications 
to the Administrator pursuant to this 
part must also be addressed, is set 
forth below. 

The Administrator finds good cause 
for foregoing prior public notice and 
for making this rulemaking effective 
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immediately in that it is an adminis
trative change and not one of substan
tive content. No additional burdens 
are imposed on the parties affected. 
The delegation which is reflected by 
this administrative amendment was ef
fective on March 31, 1978, and it 
serves no purpose to delay the techni
cal change of this addition of the 
State address to the Code of Federal 
Regulations. 

This rulemaking is effective immedi
ately. and is issued under the authori
ty of section 111 of the Clean Air Act, 
as amended, 42 U.S.C. 7412. 

Dated: September 18, 1978. 

WILLIAM R. ADAMS, Jr., 
Regional Administrator, 

Region I. 

Part 60 of chapter I, title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. In § 60.4 paragraph Cb) is amended 
by adding subparagraph COO> to read 
as follows: 

§ 60.4 Address 

• • • • 
(b) ••• 

COO> State of Rhode Island, Department 
of Environmental Management, 83 Park 
Street. Providence, R.I. 02908 

CFR Doc. 78-29105 Filed 10-13-78: 9:49 anirJ 

FEDERAL REGISTER. VOL 43, NO. 200 

MONDAY, OCTOBER 16, 1971 
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Title 40-Protedlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

CFRL 1012-21 

PA!! 60-SYANDA!DS OF PE!FO!M~ 
ANCE FOR NEW STATIONARY 
SOURCES 

Appendix A-Reference Method 16 
AGENCY: Environmental Protection 
Agency. 
ACTION: Amendment .. 
SUMMARY: This action amends Ref
erence Method 16 for determining 
total reduced sulfur emissions from 
stationary sources. The amendment 
corrects several typographical errors 
and improves the reference method by 
requiring the use of a scrubber to pre
vent potential interference from high 
so. concentrations. These changes 
aasure more accurate measurement of 
total reduced sulfur <TRS> emissions 
but do not substantially change the 
reference method. 
SUPPLEMENTARY INFORMATION: 
On Februrary 23, 1978 C43 FR 7575>. 
Appendix A-Reference Method 16 ap
peared with several typographical 
errors or omissions. Subsequent com
ments noted these and also suggested 
that the problem of high so. concen
trations could be corrected by using a 
scrubber to remove these high concen
trations. This amendment corrects the 
errors of the original publication and 
slightly modifies Reference Method 16 
by requiring the use of a scrubber to 
prevent potential interference from 
high SO, concentrations. 

Reference Method 16 is the refer
ence method specified for use in deter
mining compliance with the promul
gated standards of performance for 
kraft pulp mills. The data base used to 
develop the standards for kraft pulp 
mills has been examined and this addi· 
tlonal requirement to use a scrubber 
to prevent potential interference from 
high so. concentrations does not re
quire any change to these standards of 
performance. The data used to develop 
these standards was not gathered from 
kraft pulp mills with high SO. concen
trations; thus, the problem of so. in· 
terference was not. present in the data 
base. The use of a scrubber to prevent 
this potential interference in the 
future. therefore, is completely con
sistent with this data base and the 
promulgated standards. 

RULES AND .REGULATIONS 

The increase in the cost of determin
ing compllance with the standards of 
performance for kraft pulp mills, a.S a 
result of this additional requirement 
to use a scrubber in Reference Method 
16, is negligible. At most, this addition
al requirement could increase the cost 
of a performance test by about 50 dol
lars. 

Because these corrections and addi· 
tlons to Reference Method 16 ·are 
minor in nature, impose no additional 
substantive requirements, or do not re
quire a change in the promulgated 
standards of performance for kraft 
pulp mills, these amendments are pro-
mulgated directly. · 
EFFECTIVE DATE: January 12, 1979. 

FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division, 
<MD-13> Environmental Protection 
Agency, Research Triangle Park, 
North Carolina 27711, telephone 
number 919-541-5271. 
Dated: January 2, 1979. 

DOUGLAS M. CosTLE, 
Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amend
ed as follows:· 

APPENDIX A-REFERENCE METHODS 

In Method 16 cif Appendix A, Sec
tions 3.4, 4.1, 4.3, 5, 5.5.2, 6, 8.3, 9.2, 
10.3, 11.3. 12.l, 12.1.1.3, 12.1.3.1, 
12.1.3.1.2, 12.1.3.2, 12.1.3.2.3, and 12.2 
are amended as follows: 

1. In subsection 3.4, at the end of the 
first· paragraph, add: "In the example 
system, so. is removed by a citrate 
buffer solution ·prior to GC injection. 
This scrubber will be used when so. 
levels are high enough to prevent 
baseline separation from the reduced 
sulfur compounds." 

2. In subsection 4.1, change"± 3 per
cent" to"± 5 percent." 

3. In subsection 4.3, delete both sen
tences and replace with the following: 
"Losses through the sample transport 
system must be measured and a cor
rection factor developed to adjust the 
calibration accuracy to 100 percent." 

4. After Section 5 and before subsec
tion 5.1.l insert "5.1. Sampling." 

5. In Section 5, add the following 
subsection: "5.3 so. Scrubber. The 
so. scrubber ls a· midget impinger 
packed with glass wool to ellminate 
entrained mist and charged with po
tassium citrate-citric acid buffer." 
Then increase all numbers from 5.3 up 
to and including 5.5.4 by 0.1, e.g., 
chan'ge 5.3 to 5.4, etc. 

6. In subsection 5.5.2, the word 
"lowest" in the fourth sentence ls re
placed with "lower." 

7. In Section 6, add the following 
subsection: "6.6 · Citrate Buffer. Dis
solve 300 grams of potassium citrate 
and 41 grams of anhydrous citric acid 
in 1 liter of deionized water. 284 grams 
of sodium citrate may be substituted 
for the potassium citrate." 

8. In subsection 8.3, in the second 
sentence, after "Bypassing the dilu
tion system," insert "but using the SO, 
scrubber," before finishing the sen
tence. 

9. In subsection 9.2, replace sentence 
with the following: "Allquots""of dilut
ed sample pass through the SO, scrub
ber, and then are injected into the 
GC/FPD analyzer for analysis." 

10. In subsection 10.3, "paragraph" 
in the second sentence is corrected 
with "subsection.'~ 

11. In subsection 11.3 under Bwo defi
nition, insert "Reference" before 

·"Method 4.'' 
12. In subsection 12.l._1.3 "<12.2.4 

below>" is corrected to "<12.1.2.4 
below>." 

13. In subsection 12.l, add the fol
lowing subsection: "12.1.3 so. Scrub
ber. Midget impinger with 15 ml of po~ 
tassium citrate buffer to absorb so. in 
the sample." Then renumber existing 
section 12.1.3 and following subsec-

-tions through and including 12.1.4.3 as 
12.1.4 through 12.1.5.3~ 

14. The second subsection listed as 
"12.1.3.1" (before corrected in above 
amendment> should be "12.1.4.1.1.'' 

15. In subsection 12.1.3.l <amended 
above to 12.1.4.1> correct "GC/FPD-1 
to "GC/FPD-1.'' 

16. In subsection 12.1.3.1.2 <amended 
above to 12.1.4.1.2> omit "Packed as in 
5.3.1." and put a period after "tubing." 

17. In sqbsectlon 12.1.3.2 <amended 
above to 12.1.4.2> correct "GC/FPD-
11" to "GC/FPD-11.'' 
· 18. In subsection 12.1.3.2.3 <amended 
above to 12.1.4.2.3> the phrase 

·"12:1.3.1.4. to 12.1.3.1.10" is corrected 
to read "12.1.4.1.5 to 12.1.4.1.10.'' 

19. In subsection 12.2, add the fol
lowing subsection: "12.2.7 Citrate 
Buffer. Dissolve 300 grams of potas
sium citrate and 41 grams of anhy
drous citric acid in 1 liter of deionized 
water. 284 grams of sodium citrate 
may be substituted for the potassium 
citrate." 

<Sec. 111, 30l<a> of the Clean Air Act as 
amended <42 u.s.c. 7411. 7601 <a»>. 

CPR Doc. '19-1047 Filed 1-11-79; 8:45 am) 
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Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

CFRL 1017-71 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATtONARY 
SOURCES 

Wood Residue-Fired Steam 
Generators 

APPLICABILITY DETERMINATION 

AGENCY: . 'Environmental Protection 
Agency. 

ACTION: Notice of Determina.tion. 

SUMMARY: "This notice presents the 
results of a performance review of par
ticulate ·matter control sy6tems on 
wood residue-fired &team generators. 
On "November 22, 1916 <41 FR 51397>, 
EPA amended the standards of per
formance of new 'fossil-fuel~fired 
steam .generators to allow the heat 
content of wood residue to be Included 
with the heat content of fossil-fuel 
when determining compliance :with 
the standards. EPA stated In the pre
amble that there were some questions 
about the feasibility of units burning a 
large 'JIOl°tion :of wood Tesidue to 
achieve the partlcufate matter stand
ard 11.tld 11.nnounced that this would be 
reviewed. This review has been com
pleted, and EPA concludes that 'the 
particulate matter ·standard 'Can be 
achieved, therefore, no revision is nec
essary. 
ADDRESSES: The document which 
presents. the buls for this notice may 
be obtained from the Public Informa
tion Center <PM-215>, U.S. Environ
mental Protection Agency, Washing
ton, D.C. 20460 <specify "Wood Resi
due-Fired Steam Generator Particu
late .Matter Control Assessment," 
EPA-450/~-78--044.> 

The document may be inspected and 
copied at the Public Information Ref
erence Unit <EPA Library>, Room 
2922, 401 M Street, S.W., Washington, 
D.C. 
FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division, 
Enylronmental Pr.otectlon Agency, 
Research Triangle Park, North 
Carolina 27711, telephone number 
(919) .541.,5271. 

SUPPLEMENTARY INFORMATION: 
On November ·22, 1976, standards 
under 40 CFR Part 60, Subpart D for 
new fossil-fllel-fired steam generators 
were amended C-41 FR ·51397) to 'Clarify 
that the standards ·apply to each 
fossil-fuel and wood residue-fired 
stean;i generating unit . capable of 
firing fossil-fuel at a heat input of 
more than 73 mega.watts <250 million 
Btu per bour). The primary objective 
of this amendment is to allow the heat 
input provided by wood residue to be 
used as a dilution agent In the calcula
tions necessary to determine sulfur 
dioxide emissions. EPA Tecognized In 
the .preamble of the amendment that 
questions Temained concerning the. 
Kbility .of affected facilities ·which 
burn substantially more wood Tesidue 
than Iossll-fuel to comply with :the· 
standard for particulate matter. 'The 
preamble also stated that EPA was 
continuing .to gather information on 
"this question. The discussion that fol
lows summarizes the ·results of EPA"s 
examination of available information. 

lN"mODUCTIOR 

Wood residue is a waste by-product 
af the pulp and paper Industry which 
consists of bark, se.wdust, slabs, chips, 
shaviogs, Jind .mill trims. Disposal of 
this waste prior to the 1960's col18isted 
mostly o! incineration In Dutch ovens 
or open .alr tepees. .Since then the 
advent of the spreader stroker boiler 

· and the Increasing costs of fossil-fuels 
bas made wood residue .an -economical 
fuel .to .burn· in large boilers for the 
generation .of process steam. 

'There .are several hundred steam 
ienerating boilers in tbe pulp .and 
paper and allied forest .product indus
try that use fuel which Is partly .or to
tally derived from wood residue. These 
boilers range in size from 6 megav;atts 
C20 million .Btu per .hour> to lt6 
megawatts <500 million Btu per hour> 
and the total emissions :.-om all boil
ers Is estimated to be 225 tons of par
ticulate matter per day after applica
tion of existing air pollution control 
devices. 

Most existing wood residue-fired 
boilers subject to State emission stand
ards are equipped with multitube-cy
clone mechanical collectors. Manufac
turers of the multitube collector have 
recognized that this type of control 
will not meet 'J)resent new source 
standards and have been developing 
processes and. devices to meet the new 
regulations. However, the use of these 
various systems on v.-ood residue-fired 
boilers has not found widespread use 
to date, Tesulting in -an information 
gap on expected performance of col
lector types othel" than conventional 
mechanical collectors. 

·1n order to provide ·needed informa
tion in this area and to answer ques
tions raised in ttie November 22, 1976 
(41 FR 51397), amendment, a study 
was conducted on the most effective 
control systems in operation on wood 
residue-fired boilers. Also the amount 
and characteristics of the particulate· 
emissions from wood residue-fired boil
el'S was studied. The review that fol
lows presents the results of that study. 

PERFORMANCE REvIEW 

The combustion of wood residue re
sults in particulate emissions in the 
form ·of bark char or fly ash. En
trained with the char are varying 
amounts of saud and salt, the quantity 
depending on the method by which 
the original wood was Jogged and de
liver~d. The fly ash particulates have 
a lower density and are larger in size 
than fly ash from coal-fired boilers. In 
general, the bark boiler exhaust gliS 
will have ·a lower fly ash content than 
emissions from similar boilers burning 
physically cleaned coals or low-sulfur 
Western coals. 

The bark fly ash, unlike most fly 
ash, is primarily unburned carbo~1. 
With collection -and Teinjection to the 
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boiler, greater carbon burnout can In
crease boiler .efficiency from one to 
four percent. The reinjectlon of col
lected ash also significantly Increases 
the dust loading since the sand ls also 
recirculated with the fly ash. This In
creased dust loading can be accommo
dated by the use of sand separators or 
decantatlon type dust collectors. Col
lectors of this type In combination 
with more efficient units of air pollu
tion control equipment constitute the 
systems currently" In operation on ex
isting plants that were found to oper
ate with emissions less than the 43 
nanograms per Joule <0.10 pounds per 
million Btu> standard for particulate 
matter. 

A survey of currently operated facili
ties that fire wood residue alone or In 
combination with fossil-fuel shows 
that most operate with me~hanlcal 
collectors; some operate with low 
energy wet scrubbers, and a few facili
ties currently use higher energy ven
turi scrubbers CHEVS> or electrostatic 
precipitators <ESP>. One facility re
viewed ls using a high temperature 
baghouse control system. 

Currently, the use of multltube-cy
clone mechanical collectors on hogged
fuel boilers provides the sole source of 
particulate removal for a majority of 
existing plants. The most commonly 
used system employs two multlclones 
in series allowing for the first collector 
to remove the bulk of the dust and a 
second collector with special high effi
ciency vanes for the removal of the 
finer particles. Collection efficiency 
for this arrangement ranges from 65 
to 95 percent. This efficiency range ls 
not sufficient to provide compliance 
with the particulate matter standard, 
but does provide a widely used first 
stage collection to which other control 
systems are added. 

Of special note ls one facility using a 
Swedish designed mechanical collector 
in series with conventional multiclone 
collectors. The Swedish collector ls a 
small diameter multitube cyclone with 
a movable vane ring that imparts a 
spinning motion to the gases while at 
the same time maintaining a low pres
sure differential. This system ls reduc
ing emissions from the largest boiler 
found In the review to 107 nanograms 
per Joule. 

Electrostatic precipitators have been 
demonstrated to allow compliance 
with the particulate matter standard 
when coal ls used as an auxiliary fuel. 
Available Information indicates that 
this type of control provides high col
lection efficiencies on combination 
wood residue coal-fired boilers. One 
ESP collects particulate matter from a 
&O percent bark, 50 percent coal combi· 
nation fired boiler. An emission level 
of 13 nanograms per Joule C.03 pounds 
per million Btu> was obtained using 
test methods recommended by the 

RULES AND REGULATIONS 

American Society of Mechanical Engi
neers. 

The fabric filter Cbaghouse> particu
late control system provides the high
est collection efflcency available, 99.9 
percent. On one facility currently 
using a baghouse on a wood residue
fired boiler, the sodium chloride con
tent of the ash being filtered Is high 
enough C70 percent> that the possibil
ity of fire ls practically eliminated. 
Source test data collected with EPA 
Method 5 showed this system reduces 
the particulate emissions to 5 nano
grams per Joule C0.01 pounds per mil
lion Btu>. 

The application of fabric filters to 
control emissions from hogged fuel 
boilers has recently gained acceptance 
from several facilities of the paper and 
pulp industry, mainly due to the devel
opment of Improved designs and oper
ation procedures that reduce fire haz
ards. Several large sized boilers, firing 
salt and non-salt laden wood residue, 
are being eqiilpped with fabric filter 
control systems this year and the per
formance of these installations will 
verify the effectiveness of fabric filtra
tion. 

Practically all of the facilities cur
rently meeting the new source particu
late matter standard are using wet 
scrubbers of the venturi or wet-im
pinger type. These units are usually 
connected in series with a mechanical 
collector. Three facilities reviewed 
which are using the wet-impingement 
type wet scrubber on large boilers 
burning 100 percent bark are produc
ing particulate emissions well below 
the 43 nanograms per joule standard 
at operating pressure drops of 1.5 to 2 
kPa C6 to 8 Inches, H,O>. Five facilities 
using venturi type wet· scrubbers on 
large boilers, two burning half oil and 
half bark and the other three burning 
100 percent bark, are producing partic
ulate emissions consistently below the 
standard at pressure drops of 2.5 to 5 
kPa ClO to 20 Inches, H,0). · 

One facility has a large boiler burn
ing 100 percent bark emitting a maxi
mum of 5023 ·nanograms per joule of 
particulate matter Into a multi-cyclone 
dust collector rated at an efficiency of 
87 percent. The outlet loading from 
this mechanical collector ls directed 
through two wet impingement-type 
scrubbers In parallel. With this ar
rangement of scrubbers, a collection 
efficiency of 97.7 percent ls obtained 
at pressure drops of 2 kPa C8 Inches, 
H,0). Source test data collected with 
EPA ·Method 5 showed particulate 
matter emissions to be 15 nanograms 
per Joule, well below the 43 nanograrns 
per Joule standard. 

Another facility with a boiler of sim
ilar size and fuel was emitting a maxi
mum of 4650 nanograms per Joule Into 
a multi-cyclone dust collector operat
ing at a collection efficiency of 66 per-

cent. The outlet loading from this col
lector is drawn Into two wet-impinge
ment scrubbers arranged In parallel. 
The operating pressure drop on these 
scrubbers was varied within the range 
of 1.6 to 2.0 kPa C6 to 8 Inches, H,O>. 
resulting In a proportional decrease in 
discharged loadings of 25.8 to 18.5 
nanograms per Joule. Source test data 
collected on this source was obtained 
with the Montana Sampling Train. 

Facilities using a venturi type wet 
scrubber were found to be able to meet 
the 43 nanogram per joule standard at 
higher pressure drops than the im
pingement type scrubber. One facility 
with a large boiler burning 100 percent 
bark had a multi-cyclone dust collec
tor in series with a venturi wet scrub
ber operating at a pressure drop of 5 
kPa <20 Inches, H,O>. Source test data 
using EPA Method 5 showed this 
system consistently reduces emissions
to an average outlet loading of 17.2 
nanograms per joule of particulate 
matter. Another facility with a boiler 
burning 40 percent bark and 60 per
cent oil has a multi-cyclone and ven
turi scrubber system obtaining 25.8 
nanograms per Joule at a pressure 
drop of 2.5 kPa ClO Inches, H.O>. The 
Florida Wet Train was used to obtain 
emission data on this source. A facility 
of similar design but burning 100 per
cent bark ls obtaining the same emis
sion control, 25.8 nanograms per joule, 
at a pressure drop of 3 kPa Cl2 inches. 
H,0). Source test data collected on 
this source were obtained with the 
EPA Method 5. 

This review has shown that the use 
of a wet scrubber, ESP, or a baghouse 
to control emissions from wood bark 
boilers will permit attainment of the 
particulate matter standard under 40 
CFR Part 60. The control method cur
rently used. which has the widest ap
plication ls the multitube cyclone col
lector In series with a venturi or wet
Impingement type scrubber. Source 
test data have shown that facilities 
which bum substantially more wood 
residue than fossil-fuel have no diffi. 
culty in complying with the 43 nano
gram per joule standard for particu
late matter. Also the investigated 
facilities have been In operation suc
cessfully for a· number of years with· 
out adverse economical problems. 
Therefore EPA has concluded from 
evaluation of the available informa
tion that no revision ls required of the 
particulate. matter standard for wood 
residue-fired boilers. 

Dated: January 3, 19'19. 
DoUGI.AS M. CosTLE, 

Administrator. 
CFR Doc. '19-1421 Filed 1-16-79; 8:45 amJ 
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PMT to-STANDAl.DS Of~ 

ANa FOR NEW STA~Y 
SOURCES . 

DElEGATION Of AuntORITY 10 
STATE OF TEXAS 

AGENCY: Environmental ProtecUon 
Apney. 

ACTIOlf: Pinal rule. 

l!ltJMMARY~ This action amends Sec
tkm eo.t, Addren, to reflect the dele
sat\on or authority for the Standards 
of Performance for Mew Statlonar')' 
Sources <MBPS> to the State of Tena. 
EFFECTIVE DATE: February '1. 19'79. 
POR FURTHER INFORMATION 
CONTAcr: 

.James Veach, Enforcement Division. 
Reg1on 8, Environmental Protection 
Aeenev. Jl'Jrst · International Build
ing. llOl Elm Street. Dallu. Texu· 
'15270, telephone <214> 787-2760. 

SUPPLDIENTARY INFORMATION: 
A notice announcing the delegation of 
authority Is pgbllshed elsewhere fn 
the Notice Section Jn tbia issue of the 
Pm>ERAL REGISTEll. These amendments 
provide that all reports and communi
cations previoual"y 11Ubm!tted to the 
Admfnlstrator, will now be sent to the 
Texas Air Control Board, 8520 Shoal 
Creek Boulevard, Austin, Te1tas 78758, 
Instead ol EPA's Region 8. 

Aa this action 1s not one of substan
Vve content.. but is only an admJntstra
ttve change, pub~ participation wu 
Judged unnecessary. 
<Seetlona 111 and IOl<a> of the Clean Air 
Act; Seetlon 4<a> of Publ1c L&w 91-804, M 
Stat. 1883: SecUcm I of PQb'llc L&w W-148. 
11 Sta&. AM ['2 U.S.C. 'ltll and 7801<a>J >. 

Dated: November 11. 1978. 

A.m.sn HABmSOlf, 
~AOUalstra.tor. 

Regioa 6. 

Part • of Cbapter 1, 'l1Ue 40, Code 
of Federal Regulations, fs amended as 
follows: 

1.· In ftCU, pa:raCT&Ph Cb>' (88) la 
amended as follows: 

I IU Addreaa. 

• • • • • 
(b) ••• 

<SS> State of Texas. Texas Air Con
trol Board, 8520 Shoal Creek Boule
ft.l'd, Aust.m. Teus 7B7i&. 

• • • • • 

IULES AND REGULATIONS 

96 
PAIT 60-STANDARDS OF PERFORM

ANCE FOR NEW STATIONARY 
SOURCES 

Petroleum Reflnerles-Clarlfylng 
Amendment 

AGENCY: Environmental Protection 
Asency. 
ACTION: Ffna1 Rule. 
SUMMARY: These amendments clarf· 
fy the definitions of "fuel gas" and 
"fuel gas combustion device" included 
In the existing standards of perform
ance for petroleum refineries. These 
amendments will neither increase nor 
decrease the degree of emission con
trol requ1red by the existing stand
ards. The objective of these amend
ment.a fs to reduce confusion concern
ing the applicability of the sulfur 
dioxide standard to incinerator-waste 
heat boilers fnstalled on fiuid or Ther
mofor catalytic cracking unit catalyst 
regenerators and fiuid coking unit 
cote burners. 
EFFECTIVE DATE: March 12, 1979. 

POR FURTHER INFORMATION 
CONTAcr: 

Don R. Goodwin, Director, Emission 
Standards and Engineering .Division 
<MD-13), U.S. Environmental Pro
tection Agency, Research Triangle 
Part. North Carolina 27711, tele
phone <919> 541-5271. 

SUPPLEMENTARY INFORMATION: 
On March 8, 1974 <39 FR 9315>, stand
ards of performance were promulgated 
llmlting suHur dioxide emissions from 
fuel gas combustion devices In petro
leum refineries under 40 CFR Part 80, 
Subpart J. Fuel gas combustion de
vices are defined as any equipment, 
such as process heaters, boilers, or 
flares, used to combust fuel gas. Fuel 
PB Is defined as any gas generated by 
a petroleum refinery process unit 
which ·fs combusted. Fluid catalytic 
crackfng unit and fiufd cokfng unit In
cinerator-waste heat boilers, and facili
ties in which gases are combusted to 
produce SUifur or sulfuric acid are 
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exempted from consideration as fuel 
gas combustion devices. 

Recently, the following two ques
tions have been raised concerning the 
Intent of exempting nuid catalytic 
cracking unit and fiuid coking unit In
cinerator-waste heat boilers. 

Cl> Is it intended that Thermofor 
catalytic cracking unit incinerator 
waste-heat boilers be considered the 
same as fiuld catalytic cracking unit 
Incinerator-waste heat boilers? 

<2> Is the exemption Intended to 
apply to the Incinerator-waste heat 
boiler as a whole Including auxiliary 
fuel gas also combusted In this bOller? 

The 8.?'.swer to the ·!!.?·st question ts 
yes. The answer to the second ques
tion is no. 

The objective of the standards of 
performance is to reduce sulfur diox
ide emissions from fuel gas combus
tion In petroleum refineries. The 
standards are based on amine treating 
of refinery fuel gas to remove hydro
ren sulfide contained In these gases 
before they are combusted. The stand
ards are not Intended to apply to those 
gas streams generated by catalyst re
generation in fiuld or Thermofor cata
lytic cracking units. or by coke burn
ing In fiuld coking units. These gas 
streams consist primarily of nitrogen. 
carbon monoxide, carbon dioxide, and 
water vapor. although small amounts 
of hydrogen sulfide may be present. 
Incinerator-waste heat boilers can be 
used to combust these gas streams as a 
means of reducing carbon monoxide · 
emissions and/or generating steam. 
Any hydrogen sulfide present is con
verted to sulfur dioxide. It is not possi
ble. however. to control sulfur dioxide 
emissions by removing whate.ver hy
drogen sulfide may be present In these 
gas streams before they are combust
ed. The presence of carbon dioxide ef
fectively precludes the use of amine 
treating. and since this technology is 
the basis for these standards. exemp
tions are Included for fluid catalytic 
cracking units and fluid coking units. 

Exemptions are not Included for 
Thermofor catalytic cracking units be
cause this technology is considered ob
solete compared to fluid catalytic 
cracking. Thus, no new. modified, or 
reconstructed Thermofor~ catalytic 
cracking units are considered likely. 
The possibility that an Incinerator
waste heat boiler might be added to an 
existing Thermofor catalytic cracking 
unit. however, was overlooked. To take 
this possibility Into account, the defi
nitions of "fuel gas" and "fuel gas 
combustion device" have been rewrit
ten to exempt Thermofor catalytic 
cracking units from compliance In the 
same manner as fluid catalytic crack
ing units and fluid coking units. 

As outlined above, the Intent is to 
en5ure that gas streams generated by 
catalyst regeneration or coke burning 

IULES AND IEGULATIONS 

in catalytic cracking or fiuid coking 
units are exempt from compliance 
with the standard llmtting sulfur diox
ide emissions from fuel gas combus
tion. This ls accomplished under the 
standard as promulgated March 8, 
1974, by exempting Incinerator-waste 
heat boilers installed on these units 
from consideration as fuel gas combus
tion devices. 

Incinerator-waste heat boilers In
stalled to combust these gas streams 
require the firing of auxiliary refinery 
fuel gas. This ls necessary to insure 
complete combustion and prevent 
"fiame-out" which could lead to an ex
plosion. By exempting the inclnerator
waste heat boiler, however, this auxil
iary refinery fuel gas stream Is also 
exempted. which ls not the Intent of 
these exemptions. This auxlliary refin
ery fuel gas stream ls normally drawn 
from the same refinery fuel gas 
system that supplies refinery fuel gas 
to other process heaters or boilers 
within the refinery. Amine treating 
can be used, and In most major refin
eries normally is used, to remove hy
drogen sulfide from this auxiliary fuel 
gas stream as well as from all other re
finery fuel gas streams. 

To ensure that this auxlliary fuel 
gas stream fired In waste-heat boilers 
is not exempt, the definition of fuel 
gas combustion device is revised to 
eliminate the exemption for inciner
ator-waste heat boilers. In addition, 
the definition of fuel gas is revised to 
exempt those gas streams generated 
by catalyst regeneration in catalytic 
cracking units, and by coke burning in 
fluid coking units from consideration 
as refinery fuel gas. This will accom
plish the original Intent of exempting 
only those gas streams generated by 
catalyst regeneration or coke burning 
from compliance with the standard 
limiting sulfur dioxide emissions from 
fuel gas combustion. 
MISCELLANEOUS: The Administra
tor finds that good cause exists for 
omitting prior notice and public com
ment on these amendments and for 
making them immediately effective 
because they simply clarify the ·exist
ing regillatlons and Impose no· addi
tional substantive requirements. 

Dated: February 28, 1979. 
DOUGLAS M. CosTLE, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. Section 60.101 is amended by re
vising paragraphs Cd> and Cg) as fol
lows: 

§ 60.101 Definitions. 

• • • • • 

Cd> "Fuel gas" means natural gas or 
any gas generated by a petroleum re
finery process unit which Is combusted 
separately or In any combination. Fuel 
gas does not include gases generated 
by catalytic cracking unit catalyst re
generators and nutd coking unit coke 
burners. 

• • • • • 
Cg) "Fuel gas combustion device" 

means any equipment, such as process 
heaters. boilers, and fiares used to 
combust fuel gas, except facilities In 
which gases are combusted to produce 
sulfur or sulfuric acid. 

• • • • 
<Sec. 111, 301<a>. Clean Air Act as amended 
(f2 u.s.c. 7411, '1801<&))) 

CFR Doc. '19-'1428 F'Ued 3-9-'19; 8:45 amJ 

FEDERAL IEGISTEI, VOL 44, NO. 49-MONDAY, MAICH 12, 1979 
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40 CFR Part 60 

Standards of Performance for New 
Stationary Sources; Delegation of 
Authority to Washington Local Agency 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final Rulemaking. 

SUMMARY: This rulemaking announces 
EPA's concurrence with the State of 
Washington Department of Ecology's 
(DOE) sub-delegation of the 
enforcement of the New Source 
Performance Standards (NSPS) program 
for asphalt batch plants to the Olympic 
Air Pollution Control Authority 
(OAPCA) and revises 40 CFR Part 60 
accordingly. Concurrence was requested 
by the State on February 27, 1979. 
EFFECTIVE DATE: April 19, 1979. 
ADDRESS: 

Environmental Protection Agency, Part 60 of Chapter I, Title 40 of the 
Region X M/S 629, 1200 Sixth Avenue, Code of Federal Regulations is amended 
Seattle, WA 98101. as follows: 

State of Washington Department of 1. In§ 60.4. paragraph (b) is amended 
Ecology, Olympia.' WA 98504. by revising subparagraph (WW) as 

01 · A' P II . C- I A h 't follows: ymp1c 1r o uhon ontro ut or1 y_ • 
120 East State Avenue, Olympia, WA § 60.4 Address. 
98501. • 

Environmental Protection Agency, 
Public Information Reference Unit, 
Room 2922, 401 M Street SW., 
Washington, D.C. 20640. 

FOR FURTHER INFORMATION CONTACT: 
Clerk L. Gaulding, Chief, Air Programs 
Branch M/S 629, Environmental 
Protection Agency, 1200 Sixth Avenue, 
Seattle, WA 98101, Telephone No. (206) 
442-1230 FTS 399-1230. 
SUPPLEMENTARY INFORMATION: Pursuant 
to Section 111(c) of the Clean Air Act (42 
USC 7411(c)). on February 27, 1979, the 
Washington State Department of 
Ecology requested that EPA concur with 
the State's sub-delegation of the NSPS 
program for asphalt batch plants to the 
Olympic Air Pollution Control Authority. 
After reviewing the State's request, the 
Regional Administrator has determined 
that the sub-delegation meets all 
requirements outlined in EPA's original 
February 28, 1975 delegation of 
authority, which was announced in the 
Federal Register on April 1, 1975 (40 FR 
14632). 

Therefore, on March 20, 1979, the 
Regional Administrator concurred in the 
sub-delegation of authority to the 
Olympic Air Pollution Control Authority 
with the understanding that all 
conditions placed on the original 
delegation to the State shall apply to the 
sub-delegation. By this rulemaking EPA 
is amending 40 CFR 60.4 [WW) to reflect 
the sub-delegation described above. 

The amended § 60.4 provides that all 
reports, requests, applications and 
communications relating to asphalt 
batch plants within the jurisdiction of 
Olympic Air Pollution Conti:ol Authority 
(Clallam, Grays Harbor, Jefferson, 
Mason, Pacific and Thurston Counties) 
will now be sent to that Agency rather 
than the Department of Ecology. The 
amended section is set forth below. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective 
immediately in that it is an 
administrative change and not one of 
substantive content. No additional 
substantive burdens are imposed on the 
parties affected. 

This rulemaking is effective 
immediately, and is issued under the 
authority of Section 111(c) of the Clean 
Air Act, as amended. (42 U.S.C. 7411(c)). 
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(b). • • • 
(WW)• • • 
(vi) Olympic Air Pollution Control 

Authority, 120 East State Avenue, 
Olympia, WA 98501. 

Dated: April 13, 1979. 
Dougla1 M. Cootie. 

Administrator. 

(FRL 1202-6) 

(FR Doc. ~1%211 Filed 4-1~79: 8:45 am) 

BILLING COO£ 154I0-01~ 
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40 CFR Part 60 

[FAL 1240-7) 

N~w Stationary Sources Piarformance 
Standards; Electric Utility Steam 
Generating Units 

AGENCY: Environmental Protection 
Agency (EPA). 

ACTION: Final rule. 

SUMMARY: These standards of 
performance limit emissions of sulfur 
dioxide (S02). particulate matter, and 
nitrogen oxides (NOz) from new, 
modified, and reconstructed electric 
utility steam generating units capable of 
combusting more than 73 megawatts 
(MW) heat input (250 million Btu/hour) 
of fossil fuel. A new reference method 
for determining continuous compliance 
with so. and NOa standards is also 
established. The Clean Air Act 
Amendments of 1977 require EPA to 
revise the current standards of 
performance for fossil-fuel-fired 
stationary sources. The intended effect 
of this regulation is to require new, 
modified; and reconstructed electric 
utility steam generating units to use the 
best demonstrated technological system 
of continuous emission reduction and to 
satisfy the requirements of the Clean Air 
Act Amendments of 1977. 
DATES: The effective date of this 
regulation is June 11, 1979. 
ADDRESSES: A Background Information 
Document (BID; EPA 450/3-79-021) has 
been prepared for the final standard. 
Copies of the BID may be obtained from 
the U.S. EPA Library (MD-35), Research 
Triangle Park, N.C. 27711, telephone 
91~541-2777. In addition, a copy is 
available for inspection in the Office of 
PUblic Affairs in each Regional Office, 
and in EPA's Central Docket Section in 
Washington, D.C. The BID contains (1) a 
summary of ah the public comments 
made on the proposed regulation; (2) a 
summary of the data EPA has obtained 
since proposal on SO,, particulate 
matter, and NOa emissions; and (3) the 
final Environmental Impact Statement 
which summarizes the impacts of the 
regulation. 

Docket No. OAQPS-78-1 containing 
all supporting information used by EPA 
in developing the standards is available 
for public inspection and copying 
between 8 a.m. and 4 p.m., ge 
a11jn0.005Monday through Friday, at 
EPA's Central Docket Section, room 

2903B, Waterside Mall, 401 M Street, 
SW., Washington, D.C. 20460. 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered by 
the Administrator in the development of 
this rulemaking. The docketing system is 
intended to allow members of the public 
and industries involved to readily 
identify and locate documents so that 
they can intelligently and effectively 
participate in the rulemaking process. 
Afong with the statement of basis and 
purpose of the promulgated rule and 
EPA responses to significant comments, 
the contents of the docket will serve as 
the record in case of judicial review 
[section 107(d)(a)J. 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711, telephone 91~541-5271. 
SUPPLEMENTARY INFORMATION: This 
preamble contains a detailed discussion 
of this rulemaking under the following 
headings: SUMMARY OF STANDARDS, 
RATIONALE, BACKGROUND, 
APPLICABILITY, COMMENTS ON 
PROPOSAL. REGULATORY 
ANALYSIS, PERFORMANCE TESTING, 
MISCELLANEOUS. 

Summary of Standards 

Applicability 

The standards apply to electric utility 
steam generating units capable of firing 
more than 73 MW (250 million Btu/hour) 
heat input of fossil fuel, for which 
construction is commenced after 
September 18, 1978. Industrial 
cogeneration facilities that sell less than 
25 MW of electricity, or less than one
third of their potential electrical output 
capacity, are not covered. For electric 
utility combined cycle gas turbines, 
applicability of the standards is 
determined on the basis of the fossil-fuel 
fired to the steam generator exclusive of 
the heat input and electrical power 
contribution of the gas turbine. 

S02 Standards 

The SQ, standards are as follows: 
(1) Solid and solid-derived fuels . 

(except solid solvent refined coal): S02 
emissions to the atmosphere are limited 
to 520 ng/J (1.20 lb/million Btu) heat 
input, and a 90 percent reduction in 
potential S02 emissions is required at all 
times except when emissions to the 
atmosphere are less than 260 ng/J (0.60 
lb/million Btufheat input. When S01 
emissions are less than 260 mg/J (0.60 
lb/million Btu) heat input, a 70 percent 
reduction in potential emissions is 
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required. Compliance with the emission 
limit and percent reduction requirements 
is determined on a continuous basis by 
using continuous monitors to obtain a 
30-day rolling average. The percent 
reduction is computed on the basis of 
overall S01 removed by all types of SO. 
and sulfur removal technology, including 
Due gas desulfurization (FGD) systems 
and fuel pretreatment systems (such as 
coal cleaning, coal gasification, and coal 
liquefaction). Sulfur removed by a coal 
pulverizer or in bottom ash and fly ash 
may be included in the computation. 

(2j Gaseous and iiquid fueis not 
derived from solid fuels: S01 emissions 
into the atmosphere are limited to 340 
ng/J .(0.80 lb/million Btu) heat input: and 
a 90 percent reduction in potential SO, 
emissions is required. The percent 
reduction requirement does not apply if 
S02 emissions into the atmosphere are 
less than 88 ng/J (0.20 lb/million Btu) 
heat input. Compliance with the so. 
emission limitation and percent 
reduction is determined on a continuous 
basis by using continuous monitors to 
obtain a 30-day rollil)g average. 

(3) Anthracite coal: Electric utility 
steam generating units firing anthracite 
coal alone are exempt from the 
percentage reduction requirement of the 
SO. standard but are subject to the 520 
ng/J (1.20 lb/million Btu) heat input 
emission limit on a 30-day rolling 
average, and all other pro.visions of the 
regulations including the particulate 
matter and NOa standards. 

(4)·Noncontinental areas: Electric 
utility steam generating units located in 
noncontinental areas (State of Hawaii, 
the Virgin Islands, Guam, American 
Samoa, the Commonwealth of Puerto 
Rico, and the Northern Mariana Islands) 
are exempt from the percentage 
reduction requirement of the SO, 
standard but are subject to the 
applicable so. emission limitation and 
all other provisions of the regulations 
including the particulate matter and NOa 
standards. 

(5) Resource recovery facilities: 
Resource recovery facilities that fire less 
than 25 percent fossil-fuel on a quarterly 
(90-day) heat input basis are not subject 
to th·e percentage reduction 
requirements but are subject to the 520 
ng/) (1.20 lb/million Btu) heat input 
emission limit. Compliance with the 
emission limit is determined on a 
continuous basis using continuous 
monitoring to obtain a 30-day rolling 
average. In addition, such facilities must 
monitor and report their heat ioput by 
fuel type. 
· (6) Solid solvent refined coal: Electric 
utility steam generating units firing solid 
solvent refiMd coal (SRC I) are subject 
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to the 520 ng/J (1.ZO lb/million Btu) heat 
Input emission limit (30-day rolling 
average) and all requirements under the 
NO. and particulate matter standards. 
Compliance with the emission limit is 
determined on a continuous basis using 
a continuous monitor to obtain a 30-day 
rolling average. The percentage 
reduction requirement for SRC I. which 
i1 to be obtained at the refining facility 
itself. is 85 percent reduction in potential 
801 emissions on_a 24-hour (daily) 
averaging basis. Compliance is to be 
determined by Method 19. Initial full 
acale demonstration facilities may be 
granted a commercial demonstration 
permit establishing a requirement of.80 
percent.reduction in potential emissions 
on a 24-hour (daily) basis. 

Particulate Matter Standards 

The particulate matter standard limits 
emissions to 13 ng/J (0.03 lb/million Btu) 
heat input. The opacity standard limits 
the opacity of emission to 20 percent (6-
minute average). The standards are 
based on the performance of a well
designed and operated baghouse or 
elC!ctostatic precipitator (ESP). 

NO. Standards 

The NOa standards are based on 
combustion modification and vary 
according to the fuel type. The 
standards are: 

(1) 86 ng/J (0.20 lb/million Btu) heat. 
input from the combustion of any 
gaseous fuel. except gaseous fuel 
derived from coal; 

(2) 130 ng/J (<>.30 lb/million Btu) heat 
input from the combustion of any liquid 
fuel. except shale oil and liquid fuel 
derived from coal; 

(3) 210 ng/J (0.50 lb/million Btu) heat 
Input from the combustion of 
aubbituminous coal, shale oil. or any· 
solid. liquid, or gaseous fuel derived 
from coal; 

(4) 340 ng/J (0.80 lb/million Btu) heat 
input from the combustion in a slag tap 
furnace of any fuel containing more than 
25 percent, by weight, lignite which has 
been mined in North Dakota, South 
Dakota, or Montana; 

(5) Combustion of a fuel containing 
more than 25 percent, by weight, coal 
refuse is exempt from the NO. standards 
and monitoring requirements; and 

(6) 260 ng/J (0.60 lb/million Btu) heat 
Input from the combustion of any solid 
fuel not specified under (3), (4), or (5). 

Continuous compliance with the NO. 
atandards is required, based on a 30-day 
rolling average. Also, percent reductions 
In uncontrolled NO. emission levels are . 
required. The percent reductions are not 
controlling, however, and compliance 
with the N01 emiaeion limits will a11ure 

compliance with the percent reduction 
requirements. 

EmeTBins Technologies 

The standards include provisions 
which allow the Administrator to grant 
commercial demonstration permits to 
allow less stringent requirements for the 
Initial full-scale demonstration plants of 
certain technologies. The standards 
include the following provisions: 

(1) Facilities using SRC I would be 
subject to an emission limitation of 520 
ng/) (1.20 lb/million Btu) heat input, 
based on a 30-day rolling average, and 
an emission reduction requirement of 85 
percent. based on.a 24-hour average. 
However, the percentage reduction 
allowed under a commercial 
demonstration permit for the initial full
scale demonstration plants, using SRC I 
would be 60 percent (based on a 24-hour 
average). The plant producing the SRC I 
would monitor to insure that the 
required percentage reduction (24-hour 
average) is achieved and the power . 
plant using the SRC I would monitor to 
insure that the 520 ng/J heat input limit 
(30-day rolling average) is achieved. 

(2) Facilities using fluidized bed 
combustion (FBC) or coal liquefaction 
would be subject to the emission 
limitation and percentage reduction 

. requirement of the so. standard and to 
the particulate matter and NO. 
standards. However. the reduction in 
potential S01 emissions allowed under a 
commercial demonstration permit for 

, the initial full-scale demonstration 
plants using FBC would be 85 percent 
(based on a 30-day rolling average). The 
NO. emission limitation allowed under a 
commercial demonstration permit for 
the initial full-scale demonstration 
plants using coal liquefaction would be 
300 ng/J (0.70 lb/million Btu) heat input, 

. based on a 30-day rolling average. 
(3) No more than 15,000 MW 

equivalent electrical capacity would be 
.allotted for the purpose of commercial 
demonstration permits. The capacity 
will be allocated as follows: 

Technology 

Solid solvent..elined coal ···-·· 
Fluidized bed combustion 

(atmospheric) 
Fluidized bed combuatlon 

(presaurtzad) 

Coel liquefaction ··-· .. --·--· 

Equivalent 
. Pollutant electrical capacity 

MW 

so. . li,000-10,000 

so. 400-3,000 

so. 200-1,200 
NO,, 750-10,000 

Compliance Provisions 

Continuous compliance with the SO, · 
and NO. standards is required and is to 
be determined with continuous emission 
monitors. Reference methods or other 
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approved procedures must be used to 
supplement the emission data when the 
continuous emission monitors 
malfunction, to provide emissions data 
for at least 18 hours of each day for at 
least 22 days out of any 30 successive 
days of boiler operation. 

A malfunctioning FGD system may be 
6ypassed under emergency conditions. 
Compliance with the particulate 
standard is determined through 
performance tests .. Continuous monitors 
are required to measure and record the 
opacity of emissions. This data is to be 
used to identify excess emissions to 
insure that the particulate matter control 
system is being properly operated and 
maintained. 

Rationale ·. 

S02 Standards 

Under section 111(a) of the Act, a 
standard of performance for a fossil
fuel-fired stationary solirce must reflect 
the degree of emission limitation and 
percentage reduction achievable through 
the application of the best technological 
system of continuous emission reduction 
taking into consideration cost and any 
nonair quality health and environmental 
impacts and energy requirements. In 
addition, credit may be given for any 
cleaning of the fuel, or reduction in 
pollutant characteristics of the fuel, after 
mining and prior to combustion. 

In the 1977 amendments to the Clean 
Air Act, Congress was severely critical 
of the current standard of performance 
for power plants, and especially of the 
fact that it could be met by the use of 
untreated low-sulfur coal. The House, in 
particular, felt that the current standard 
failed to meet six of the purposes of 
section 111. The six purposes are (H. 
Rept. at 184-186): 

1. The.standards must not give a 
competitive advantage to one State over 
another in attracting industry. 

2. The standards must maximize the 
potential for long-term economic growth 
by reducing emissions as much as 
practicable. This would increase the 
amount of industrial growth possible 
within the limits set by the air quality 
standards. 

3. The standards must to the extent 
practical force the installation of all the 
control technology that will ever be 
necessary on new plants at the time of 
construction when it is cheaper to 

. install, thereby minimizing the need for 
retrofit in the future when air quality . 

. standards begin to set limits to growth. 
4 and 5. The standards to the extent 

· practical must force new sources to burn 
high-sulfur fuel thus freeing low-sulfur 
fuel for use in existing sources where it 

,, 
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11 harder to q>ntrol emissions and where 
low-sulfur fuel is needed for compliance. 
This will (1) allow old sources to 
operate longer and (2) expand 
environmentally acceptable energy 
1upplies. 

. 8. The standards should.be stringent 
In order to force the development of 
Improved technology. 

To deal with these perceived 
deficiences, the House initiated 
revisions to section 111 as follows: 

1. New source performance standards 
must be based on the "best 
technological" control system that has 
been "adequately demonstrated," taking 
cost and other factors such as energy 
Into account. The insertion of the word 
"technological" precludes a new source 
performance standard based solely on 
the use of low-sulfur fuels. 

2. New source performance standards 
for fossil-fuel-fired sources (e.g., power 
plants) must require a "percentage 
reduction" In emissions, compared to 
the emissions that would result from 
burning untreated fuels. 

The Conference Committee generally 
followed the House bill. As a result, the 
1977 amendments substantially changed 
the criteria for regulating new power 
plants by requiring the application of 
technological methods of control to 
minimize S02 emissions and to 
maximize the use of locally available 
coals. Under the statute, these goals are 
to be· achieved through revision of the 
standards of performance for new fossil
fuel-fired stationary sources to specify 
(1) an emission limitation and (2) a 
percentage reduction requirement. 
According to legislative history 

· accompanying the amendments, the 
percentage reduction requirement 
should be applied uniformly on a 
nationwide basis, unless the 
Administrator finds that varying 
requirements applied to fuels of differing 
characteristics will not undermine the 
objectives of the house bill and other 
Act provisions. 

The principal issue throughout this 
~lemaking has been whether a plant
burning low-sulfur coal should be 
required to achieve the same percentage 
reduction in potential S01 emissions as 
those burning higher sulfur coal. The 
public comments on the proposed rules 
and subsequent analyses performed by 
the Office of Air, Noise and Radiation of 
EPA served to.bring into focus several 
other issues as well. 

These issues included performance 
capabilities of S02 control technology, 
the averaging period for determining 
compliance, and the potential adverse 
impact of the emission ceiling on high
sulfur coal reserves. 

Prior to framing the final S01 
standards. the EPA staff carried out 
extensive analyses of a range of 
alternative so. standards using an 
econometric model of the utility sector. 
As part of this effort, a joint working 
group comprised of representatives from 
EPA. the Department of Energy, the 
Council of Economic Advisors, the 
Council on Wage and Price Stability, 
and others reviewed the underlying 
assumptions used in the model. The 
results of these analyses served to 
identify environmental. economic, and 
energy impacts associated with each of 
the alternatives considered at the 
national and regional levels. In addition, 
supplemental analyses were performed 
to assess impacts of alternative 
emission·ceilings on specific coal 
reserves, to verify performance 
characteristics of alternative S01 
scrubbing technologies, and to assess 
the sulfur reduction potential of coal 
preparation techniques. 

Based on the public record and 
additional analyses performed, the 
Administrator concluded that a 90 
percent reduction in potential S01 
emissions (30-day rolling average) has 
been adequately demonstrated for high
sulfur coals. This level can be achieved 
at the individual plant level even under 

· the most demanding conditions through 
the application of flue gas 
desulfurization (FGD) systems together 
with sulfur reductions achieved by 
currently practiced coal preparation 
techniques. Reductions achieved in the 
fly ash and bottom ash are also 
applicable. In reaching this finding, the 
Administrator considered the 
performance of currently operating FGD 
systems (scrub'l:!ers) and found that 
performance could be upgraded to 
achieve the recommended level with 
better design, maintenance, and 
operating practices. A more stringent 
requirement based on the levels of 
scrubber performance specified for · 
lower sulfur coals in a number of 
prevention of significant deterioration 
permits was not adopted since 
experience with scrubbers operating 
with such performance levels on high
sulfur coals is limited. In selecting a 30-
day rolling average as the basis for 
determining compliance, the 
Administrator took into consideration 
effects of coal sulfur variability on 
scrubber performance as well as 
potential adverse impacts that a shorter 
averaging period niay have on the 
ability of small plants to comply. 

With respect .to lower sulfur coals, the 
EPA staff examined whether a uniform 
or variable application of the percent 
reduction requirement would best 
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satisfy the statutory requirements of 
section 111 of the Act and the supporting 
legislative history. The Conference 
Report for the Clean Air Act 
Amendments of 1977 says in the 
pertinent Pait 

Jn establlshJns a nltlional percent reduction 
~or new fossil fuel-fired sources, the 
conferees agreed that the Administrator may, 
In his discretion, set a range of pollutant 
reduction that reflects varying fuel 
characteristics. Any departure from the 
uniform national percentage reduction 
requirement, however. must be accompanied 
by a fi,,dlr.g iliat such a departure does no1 
undermine the basic purposes of the House 
provision and other provisions of the act, 
such as maximizing the use of locally 
available fuels. 

In the face of such language, It is clear 
that Congress established a presumption 
in favor of a uniform application of the 
percentage reduction requirement and 
that any.departure would require careful 
analysis of objectives set forth in the 
House bill and the Conference Report. 

This question was made more 
complex by the emergence of dry SO, 
control systems., As a result of public 
comments on the discussion of dry so. 
control technology in the proposal, the 
EPA staff examined the potential of this 
technology in greater detail. It was 
found that the development of dry SO, 
controls has progressed rapidly during 
the past 12 months. Three full scale 
systems are being installed on utility 
boilers with scheduled start up in the 
1981-1982 period. These already 
contracted systems have design 
efficiencies ranging from 50 to 85 
percent S02 removal, long term average. 
In addition, it was determined that bids 
are currently being sought for five more 
dry control systems (70 to 90 percent 
reduction range) for utility applications. 

Activity in the dry S02 control field is 
being stimulated by several factors. 
First, dry control systems are less 
complex than wet technology. These 
simplified designspffer the prospect of 
greater reliability at substantially lower 
costs than their wet counterparts. 
Second, dry systems use less water than 

·. wet scrubbers, which is an important 
consideration .fn the Western part of the 
United States. Third, the amount of 
energy required to operate dry systems 
is less than that required for wet 
systems. Finally, the resulting waste 
product is more easily disposed of than 
wet sludge. 

The applicability of dry control 
technology, however, appears limited to 
low-sulfur coals. At coal sulfur contents 
greater than about 1290 ng/J (3 pounds 
S02/million Btu), or about 1.5 percent 
sulfur coal, available data indicate that 
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it probably will be more economical to 
employ a.wet scrubber than a dry 
control system. , .. 

Faced with these findings, the 
Administrator had to determine what 
effect the structure of the final 
regulation would have on the continuing 
development and application of this 
technology. A thorough engineering 
review of the available data indicated 
that a requirement of 90 percent 
reduction in potential SO, emissions 
would be likely to constrain the full 
development of this technology by 
limiting its potential applicability to high 
alkaline content, low-sulfur coals. For 
non-alkaline, low-sulfur coals, the 
certainty of economically achieving a 90 
percent reduction level is markedly 
reduced. In the face of this finding, It 
would be unlikely that the technology 
would be vigorously pursued for these 
low alkaline fuels which comprise 
approximately one half of the Nation's 
low-sulfur coal reserves. In view of this, 
the Administrator sought a percentage 
reduction requirement that would 
provide an opportunity for dry SO, 
technology to be developed for all low
sulfur coal reserves and yet would be 
sufficiently stringent to assure that the 
technology was developed to its fullest 
potential. The Administrator concluded 
that a variable control approach with a 
minimum requirement of 70 percent 
reduction potential .in SO, emissions (30-
day rolling average) for low-sulfur coals 
would fulfill this objective. This will be 
discussed in more detail later in the 
preamble. Less stringent, sliding scale 
requirements such as those offered by 
the utility industry and the Department 
of Energy were rejected since they 
would have higher associated emissions, 
would not be significantly less costly, 
and would not serve ·to encourage 
development of this technology. 

In addition to promoting the 
development of dry SO, systems, a 
variable approach offers several other 
advantages often cited by the utility 
industry. For example, if a source chose 
to employ wet technology, a 70 percent 
reduction requirement serves to 
substantially reduce the energy impact 
of operating wet scrubbers in low-sulfur 
coals. At this level of wet scrubber 
control. a portion of the untested flue 
gas could be used for plume reheat so as 
to increase plume buoyancy, thus 
reducing if not eliminating the need to 
expend energy for flue gas reheat. 
Further, by establishing a range of 
percent reductions, a variable approach 
would allow a source some flexibility 
particularly when selecting intermediate 
sulfur content coals. Finally, under a 
variable approach, a source could move 

to a lower sulfur content coal to achieve 
compliance if its control equipment 
failed to meet design expectations. 
While these points alone would not be 
sufficient to warrant adoption of a 
variable standard, they do serve to 
supplement the benefits associated with 
permitting the use of dry technology. 

Regarding the maximum emission 
limitation, the Administrator had to 
determine a level that was appropriate 
when a 90 percent reduction in potential 
emissions was applied to high-sulfur 
coals. Toward this end, detailed 
aBSessments of the potential impacts of 
a wide range of emission limitations on 
high-swfur coal reserves were 
performed. The results revealed that a 
significant portion (up to 30 percent) of 
the high-sulfur coal reserves in the East, 
Midwest and portions of the Northern 
Appalachia coal regions would require 
more than a 90 percent reduction if the 
emission limitation were established 
below 520 ng/J (1.2 lb/million Btu) heat 
inplit on a 30-day rolling average basis. 
Although higher levels of control are 
technically feasible, conservatism in 
utility perceptions of scrubber 
performance could create a significant 
disincentive against the use of these 
coals and disrupt the coal markets in 
these regions. Accordingly, the 
Administrator concluded the emission 
limitation should be maintained at 520 
ng/J {1.2 lb/million Btu) heat input on a 
30-day rolling average basis. A more 
stringent emission limit would be 
counter to one of the purposes of the 
1971 Amendments, that is, encouraging 
the use of higher sulfur coals~ 
. Having determined an appropriate 

emission limitation and that a variable 
percent reduction requirement should be 
established, the Administrator directed 
his attention to specifying the final form 
of the standard. In doing so, he sought to 
achieve the best balance in control 
requirements. This was accomplished.by 
specifying a 520 ng/J (1.2 lb/million Btu) 
heat input emission limitation with a 90 
percent reductjon in potential SO, 
emissions except when emissions to the · 
atmosphere were reduced below 260 ng/ 
J (0.6 lb/million Btu) heat input (30-day 
rolling averjge), when only a 70 percent 
reduction in potential SO, emissions 
would apply. Compliance with each of 
the requirements Would be determined 
on the basis of a 30-day rolling average. 
Under this approach, plants firing high
sulfur coals would be required to · 
achieve a 90 percent reduction in 
potential emissions in order to comply . 
with the emission limitation. Those 
using intermediate- or low-sulfur content 
coals would be permitted to achieve 
between 70 and 90 percent reduction, 
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provided their emissions were less than 
260 ng/J {0.6 lb/million Btu). The 260 ng/ 
J (0.6 lb/million Btu) level was selected 
to provide for a smooth transition of the 
percentage reduction requirement from 
high- to low-sulfur coals. Other 
transition points were examined but not 
adopted since they tended to place 
certain types of coal at a disadvantage. 

By fashioning the SO, standard in this 
manner, the Administrator believes he 
has satisfied both the statutory language 
of section 111 and the pertinent part of 
the Conference Report. The standard 
reflects a balance in environmental, 
economic, and energy considerations by 
being sufficiently stringent to bring 
about substantial reductions in SO, 
emissions (3 million tons in 1995) yet 
does so at reasonable costs without 
significant energy penalties. When 
compared to a uniform 90 percent 
reduction, the standard achieves the 
same emission reductions at the 
national level. More importantly, by 
providing an opportunity for full . 
development of dry so. technology the 
standard offers potential for further 
emission reductions (100 to 200 
thousand tons per year), cost savings 
(over $1.billion per year}, and a 
reduction in oil consumption (200 
thousand barrels per day) when 
compared to a uniform standard. The 
standard through its balance and 
recognition of varying coal 
characteristics, serves to expand 
environmentally acceptable energy 
supplies without conveying a 
competitive advantage to any one coal 
produci!l& region. The maintenance of 
the emission limitation at 520 ng/J (1.2 lb 
S02/million Btu) will serve to encourage 
the use of locally available high-sulfur 
coals. By providing for a range of 
percent reductions. the standard offers 
flexibility m regard to burning of . 
intermediate sulfur content coals. By 
placing a mm1mum requirement of 70 
percent on low-sulfur coals, the final 
rule encourages the full development 
.and applicallon of dry S02 control 
systems on a range of coals. At the same 
time. the mimmum requirement is 
sufficiently stringent to reduce the 
amount of low-sulfur coal that moves 
eastward when compared to the current 
standard. Admittedly, a uniform 90 
percent requirement would reduce such 
movements further, but in the 
Administrator's opinion, such gains 
would be of marginal value when 
compared to expected increases in high
sulfur coal production. By achieving a 
balanced coal demand within the utility 
sector and by promoting the 
development of less expensive SOa 
control technology, the final standard 
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will expand eavronmentally aa:eptable 
energy supplies to existing power plants 
and industriaJ sources. 

By substantially reducing so. 
emissions, the standard will enhance the 
potential for long tenn economic growth 
at both the national and regional levels. 
While more restrictive requirementll 
may have resulted in marginal air 
quality improvements locally, their 
higher costs may well have served to 
retard rather than promote air quality 
improvement nationally by delaying the 
retirement of older, poorly controlled 
plants. 

The standard must also be viewed 
within the broad context of the Clean 
Air Act Ainendments of 1977. It serves 
as a minimum requirement for both 
prevention of significant deterioration 
and non-attainment considf?rations. 
When warranted by local conditions, 
ample authority exists to impose more 
restrictive requirements through the . 
case-by-case new soarce review · 
process. When exercised in conjunction 
with the standard, these authorities will 
assure that our pristine areas and 
national parks are adequately protected. 
Similarly, in those areas where the 
attainment and maintenance of the 

-ambient air quality standard is 
threatened, more restrictive 
requirements will be imposed. 

The standard limits S01 emissions 
from facilities firing gaseous or liquid 
fuels to 340 ng!J {0.80 lb/million Btu) 
heat input and requires 90 percent 
reduction in potential emissions on a 30-
day rolling average basis. The percent 
reduction does not apply when 
emissions are less than 86 ng/J (0.20 lb/ 
miUion Btu) heat input on a So-day 
rolling average basis. This reflects a 
change to the proposed standards in 
that the time for compliance is changed 
from the proposed 24-hour basis to a 30-
day rolling average. This change is 
necessary to make the compliance times 
consistent for all fuels. Enforcement of 
the standards would be complicated by 
different averaging times, particularly 
when more than one fuel is used. 

Particulate Maller Standard 

The standard for particulate matter 
limits the emissions to 13 ng!J [0.03 lb/ 
million Btu) heat input and requires a 99 
percent reduction in uncontrolled 
emissions for solid fuels and a 70 
percent reduction for liquid fuels. No 
particulate matter control is necessary 
for units firing gaseous fuels alone, and 
a per.cent reduction is not required. The 
percent reduction requirements for solid 
and liquid fuels are not controlling, and 
compliance with the particulate matter 

emission limit will assure compliance 
with the peroent .redw:tion requirements. 

A 20 percent (6-minute averaBe) 
opacity limit is included in this 

· standard. The opacity limit is included 
to insure proper operation and 
maintenance of the emission oontrol 
system. If an affected facility were to 
comply with all applicable standards 
except opacity, the owner or operator 
may request that the Administrator, 
under 40 CFR 60.ll(e), establish a 
source-specific opacity limit for that 
affected facility. 

The atandard is baserl oo the 
performanoe of a well ·designed. 
operated and maintained electrostatic 
precipitator (ESP) or ba,shouse control 
system. The Administrator has 
determined that these control systems 
are the best adequately df?monstrated 
technological systems of continuous 
emission reduction (ta.king into 
consideration ihe cost of achieving such 
emission reduction. and nonair quality 
health and environmental impacts and 
energy requirements}. 

Electrostatic Precipi taton; 

EPA collected emission data from 21 
ESP-equipped steam generating units 
which were firing low-sulfur coals (0.4-
1.9 percent). EPA evaluated emiasion 
levels from units bllrllin8 relatively low
sulfur coal because it .is more difficult 
for an ESP to collect particulate mattel' 
emissions generated by the combustion 
of low-sulfur coal than h.igh-sulfW' coal 
None of the ESP control systems at the. 
21 coal-fired steam generators tested 
were designed to achieve a 13 ng/J {0;03 
lb/million Btu) heat input emicsion level, 
however, emission levels at 9 of the 21 
umts were below the standard. All of 
the units that were firing coal with a 
sulfur content between 1.0 and 1;9 
percent and which had emission levels 
below the standard had either a hot-side 
ESP (an ESP located before the 
combustion air preheater) with a 
specific collection area greater than 89 
square meters per actual cubic meter per 
second {452 ft'Z/1,000 ACFM), or a cold
side ESP (an ESP located after the 
combustion air preheat&) with a 
spedfic collection area greater than 85 
square meters per actual cubic meter per 
second (435 ft2/1,000 ACFM). 

ESP's require a Iarser specific 
collection area when applied to units 
burning low-sulfur coal than to units 
burning high-sulfur coal because the 
electrical resistivity of the fly ash is 
higher with low-sulfuc coal Based on an 
examination of the emission data in the 
record. it is the Administrator's 
judgment that when low-sulfur coal is 
being fired an Esp must have a a~ 
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collection area from about 130 (bot side) 
to 200 (cold side) square meters P1!f 
actual cubic meter per second {650 to 
1,000 ft 2 per 1,000 ACFM) to comply with 
the standard. When high-sulfur coa\ 
(greater than 3.5 percent sulfur} is being 
fired an ESP must have a specific 
coUection area of about 72 (cold side) 
square me1ers per actual cubic meter per 
second (360 ft 1 per1,000 ACFM) to 
comply with the standard. 

Cold-side ESP.'s have traditlonaUy 
been used to Cljlltrol particulate matter 
emissions from power plants. The 
problem of ESP collection of high
electrical-resistivity fly ash from low
sulfur coal can be reduced by using a 
hot-side ESP. Higher fly ash collection 
temperatures result in better ESP 
performance by reducing fly ash 
resistivity for most types of low.,.sulfur 
coal. Reducing fly ash resistivity in itself 
would decrease the ESP collection plate 
area needed to meet the standard; 
however, for a hot-side ESP this benefit 
is reduced by the increased flue gas 
volume resultilJ8 from the hi,gher flue gas 
temperature. Although a smaller · 
collection area is required for a hot-side 
ESP than for a cold side ESP, this benefit 
is offset by greater construction costs 
due to the higher quality of materials, 
thicker insulation, and special design 
provisions to accommodate the 
expansion and warpins potential of the 
collection plates. 

Baghouses 

The Administrator bas evaluated data 
from more than 50 emission lest runs 
conducted at 8 baghouse-equipped coal
fired steam generating units. Althol.J8h 
none of these baghouse-controlled un.its 
were designed to achieve a 13 Ng/J (0.03 
lb/million Btu) heat input emission level 
48 of the test results achieved this level 
and only 1 test at each of 2 units 

· exceeded 13 Ng/J (0.03 lb/million Btu) 
heat input. The emission levels at the 
two units with emission levels above 13 
Ng/J [0.03 lb/million Btu) heat input 
could conceivably be reduced below 
that level through an improved 

·maintenance program. It is the 
Administrator's judgment that 
b88honses with an air-to-cloth ratio of 
0.6 actual cubic meter per minute per 
square meter [2 ACFM/ft2.J will achieve 
the standard at a pressure drop of less 
than 1.25 kilopascals [5 in. H,O). The 
Administrator has concluded that this 
air/cloth ratio and pressure drop are 
reasonable when considerins cost, 
energy, and nonair quality impacts. 

When an owner or operator must 
choose ootween an ESP and a baghouse 
to meet the standard. it is the 
Administrator's jud.gment thai 
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baghouses have an advantage for low
sulfur coal applications and ESP's have 
an advantage for high-sulfur coal 
applications. Available data indicate 
that for low-sulfur coals, ESP's (hot-side 
or cold-side) require a large collection 
area and thus ESP control system costs 
will be higher than baghouse control 
system costs. For high-sulfur coals, large 
collection areas are not required for 
ESP's, and ESP control systems offer 
cost savings over baghouse control 
systems. 

Baghouses have not traditionally been 
used at utility power plants. At the time 
these regulations were proposed, the 
largest baghouse-controlled coal-fired 
steam generator for which EPA had 
particulate matter emission test data 
had an electrical output of 44 MW. 
Several larger baghouse inl!t!lllations 
were under construction and two larger 
units were initiating operation. Since the 
date of proposal of these standards, EPA 
has tested one of the new units. It has 
an electrical output capacity of 350 MW 
and is fired with pulverized, 
·subbituminous coal containing 0.3 
percent sulfur. The baghouse control 
system for this facility is designed to · 
achieve a 43 Ng/J (0.01 lb/million Btu) 
heat input emission limit. This unit has 
achieved emission levels below 13 Ng/J 
(0.03 lb/million Btu) heat input. The 
baghouse control system was designed 
with an air-to-cloth ratio of 1.0 actual 
cubic meter per minute per square meter 
(3.32 ACFM/ft2.) and a pressure drop of 
1.25 kilopascals (5 in. H,O). Although 
some operating problems have been 
encountered, the unit is beiifg operated 
within its design emission limit and the 
level of the standard. During the testing 
the power plant operated in excess of 
300 MW electrical output. Work is 
continuing on the control system to 
improve its performance. Regardless of 
type, large emission control systems 
generally require a period of time for the 
establishment of cleaning, maintenance, 
and operational procedures that are best 
suited for the particular application. 

Baghouses are designed and 
constructed in modules rather than as 
one large unit. The baghouse control 
system for the new 350 MW power plant 
has 28 baghouse modules, each of which 
services 12.5 MW of generating 
capacity. As of May 1979, at least 26 
baghouse-equipped coal-fired utility 
steam generators were operating, and an 
additional 28 utility units are planned to 
start operation by the end of 1982. About 
two-thirds of the 30 planned baghouse
controlled power generation systems 
will have an electrical output capacity 
greater than 150 MW, and more than __ 
one-third of these power plants will be 

fired with coal containing more than 3 
percent sulfur. The Administrator has 
concluded that baghouse control 
systems have been adequately 
demonstrated for full-sized utility 
application. 

Scrubbers 

EPA collected emission test data from 
seven coal-fired steam generators 
controlled by wet particulate matter 
scrubbers. Emissions from five of the 
seven scrubber-equipped power plants 
were less than 21 Ng/J (0.05 lb/million 
Btu) heat input. Only one of the seven 
units had emission test results less than 
13 Ng/J (0.03 lb/million Btu) heat input. 
Scrubber pressure drop can be 
increased to improve scrubber 
particulate matter removal efficiencies: 
however, because of cost and energy 
consiaeralions, the Administrator 
believes that wet particulate matter · 
scrubbers will only be used in special 
situations and generally will not be 
selected to comply with the standards. 

Performance Testing 

When the standards were proposed, 
the Administrator recognized that there 
is a potential for both FGD sulfate 
carryover and sulfuric acid mist to affect 
particulate matter performance testing 
downstream of an FGD system. D!lta 
available at the time of proposal 
indicated that overall particulate matter 
emissions, including sulfate carryover, 
are not increased by a properly 
designed, constructed, maintained, and 
operated FGD system. No additional 
information has been received to alter 
this finding. 

The data available at proposal 
indicated that sulfuric acid mist (H,SO.) 
interaction with Methods 5 or 17 would 
not be a problem when firing low-sulfur 
coal, but may be a problem when firing .. 
high-sulfur coals. Limited data obtained 
since proposal indicate that when high
sulfur coal is being fired, there is a 
potential for sulfuric acid mist to form 
after an FGD system and to introduce 
errors in the performance testing results 
when Methods 5 or 17 are used. EPA has 
obtained particulate matter emission 
test data from two power plants that 
were fired with coals having more than 
3 percent sulfur and that were equipped 
with both an ESP and FGD system. The 
particulate matter test data collected 
after the FGD system were not 
conclusive in assessing the acid mist 
problem. The first facility tes~ed 
appeared to experience a problem with 
acid mist interaction. The second facility 
did not appear to experience a problem 
with acid mist, and emissions after the 
ESP/FGD system were less than 13 ng/J 
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(0.03 lb/million Btu) heat input. The tests 
at both facilities were conducted using 
Method 5, but different methods were 
used for measuring the filter 
temperature. EPA has initiated a review 
of Methods 5 and 17 to determine what 

- modifications may be necessary to 
avoid acid mist interaction problems. 
Until these studies are completed the 
Administrator is approving as an 
optional test procedure the use of 
Method 5(or17) for performance testing 
before FGD systems. Performance 
testing is discussed in more detail in the 
PERFORMANCE TESTING section of 
this preamble. 

The particulate matter emission limit 
and opacity limit apply at all times, 
except during periods of startup, 
shutdown, or malfunction. Compliance 
with the particulate matter emission 
limit is determined through performance 
tests using Methods 5 or 17. Compliance 
with the opacity limit is determined by 
the use of Method 9. A continuous 
monitoring system to measure opacity is 

. required to assure proper operation and 
maintenance of the emission control 
system but is not used for continuous 
compliance determinations. Data from 
the continuous monitoring system 
indicating opacity levels higher than the 
standard are reported to EPA quarterly 
as excess emissions and not as 
violations of the opacity standard. 

The environmental impacts of the 
revised particulate matter standards 
were estimated by using an economic 
model of the coal and electric utility 
industries (see discussion under 
REGULATO~Y ANALYSIS). This 
projection took into con_sideration the 
combined effect of complying_ with the 
revised so •. particulate matter, and NO. 
standards on the construction and 
operation of both new and existing 
capacity. Particulate matter emissions 
from power plants were 3.0 million tons 
in 1975. Under continuation of the 
current standards, these emissions are 
predicted to decrease to 1.4 million tons 
by 1995. The primary reason for this 
decrease in emissions is the assumption 
that existing power plants will come 
into compliance with current state 
emission regulations. Under these 
standards, 1995 emissions are predicted 
to decrease another 400 thousand tons 
(30 percent). 

NO. Standards 

The NO,. emission standards are 
based on emission levels achievable 
_with a properly designed and operated 
boiler that incorporates combustion 
modification techniques to reduce NO. 
formation. The levels to which NO. 
emissions can be reduced with 
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combustion modification depend not 
only upon boiler operating practice, but 
also upon the type oI fuel burned. 
Consequently. the Administrator has 
developed fuel-specific NO" standards. 
The standards are presented in this 
preamble under Swnmary of Standards. 

ContinuCUB compliance with the NO" 
otandards ie required, based on a 30-day 
rolling average. Also, percent reductions 
bn uncontrolled N011 emission levels are 
required. The percent reductions are not 
controlling. however, and compliance 
with the fLJOa emission limits \•1ill assure 
compliance with the percent reduction 
requirements. 

One change has been made to the 
proposed NO, etandards. The proposed 
standards would have required 
compliance to be based on a U-hour 
averaging period. whereas the final 
otsndards require compliance to be 
balled on a 3~day rolling average. This 
change was made because several of the 
comments received. one of which 
included emission data, indicated that 
more flexibility in boiler operation on a 
day-to-day basis is needed to 
accommodate slagging and other boiler 
problems that may influence NOu 
emissions when coal is burned. The 
averaging period for determining 
compliance with the NOs limitations for 
gaseous and liquid fuels has been 
changed from the proposed 24-bour to a 
30-day rolling average. This change is 
necessary to make the compliance timee
consistent for all fuels. Enforcement of 
the standards would be complicated by 
different averaging times. particularly 
where more than one iuel is "used. More 
details on the selection of the averaging 
period for coal appear in this preamble 
under Comments on Proposal. 

The proposed standards for coal 
combustion were based principally on 
the results of EPA testing performed at 
six electric utility boilers, all of which 
are considered to represent modem 
boiler designs. One of the boilers was 
manufactured by the Babcock and 
Wilcox Company (B&W} and was 
retrofitted with low-emission burners. 
Four of the ballers were Combustion 
Engineering, Inc. (CE) designs originally 
equipped with overfire air, and one 
boiler was a CE design retrofitted with 
overfire air. The six boilers burned a 
variety of bituminous and · 
eubbituminous coals. Conclusions 
drawn from the EPA studies of the 
boilers were that the most effective 
combustion modification techniques for 
reducing NOx emitted from utility 
boilers are staged combustion, low 
excess air, snd reduced heat release 
rate. Low-emisaion bumera were also 

effective in reducing NOs levels during 
the EPA studies. 

In developing the proposed standards 
for coal. the Administrator also 
considered the following: (1) data 
obtained from the boiler manufacturers 
on 11 CE, three B&W. and three Foster 
Wheeler Energy Corporation (FW) 
utility boilers: {Z} the results of tests 
performed twice daily over 30-day 
periods at three well-controlled utility 
boilers manufactured by CE: (3} a total 
of six months of continuously monitored 
NO. emission data from two CE boilel"tl 
.located at the Colstrip plant of the 
Montana Power Company; {4) plans 
underway at B&:W, FW, and the Riley 
Stoker Corporation (RS) to develop low
emission burners and furnace designs; 
(5) correspondence from CE indicating 
that It wollld guarantee its new boilers 
to achieve, without adverse side-effects, 
emission limits essentially the same as · 
those proposed; and (6) guarantees 
made by B&W and FW that their new 
boilers would achieve the State of New 
Mexico's NOx emission limit of 190 ng/J 
(0.45 lb/million Btu) heat input. 

Since proposal of the standards. the 
following new information has become 
available and has been considered by 
the Administrator: (1) additional data 
from the boiler manufacturers on four 
B&: W and four RS utility boilers; (Z) a 
total of 18 months of continuously 
monitored NOs data from' the two CE 
utility boilers at the Colstrip plant; (3) 
approximately 10 months of 
continuously monitored NO, data from 
five other CE boilers; {4) recent 
performance test ·results for a CE and a 
RS utility boiler; and (5) recent 
guarantees offered by CE and FW to 
achieve an N02 emission limit of 190 ng/ 
J (0.45 lb/million Btu) heat input in the 
State of California. This and other new 
inform a ti on is discussed in "Electric 
Utility Steam Generating Units, 
Background Information for 
Promulgated Emission Standards" (EPA 
450/3-79--021). 

The data available before and after 
proposal indicate that_NOs emission 
levels below 210 ng/J (0.50 lb/million 
Btu) heat input are achievable with a 
variety of coals burned in boilers made 
by all four of the major boiler 
manufacturers. Lower emission levels 
are theoretically achievable with 
catalytic ammonia injection, as noted by 
several commenters. However, these 
systems have not been adequately 
demonstrated at this time on full-size 
electric utility boilers that burn coal. 

Continuously monitored NOs emission 
data from coal-fired CE boilers indicate 
that emission variability during day-to
day operation is such that low NO,. 
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levelo -·wi be maintained if emissions 
are B'ti'- = .;ed over 30-day periods. 
Although the Administrator has not 
been able to obtain continuously 
monitored data from boilers made by 
the other boiler manufacturers. the 
Administrator believes that the emission 
variability exhibited by CE boilers over 
long periods of time is also · 
characteristic of B&W, FW, snd RS 
boilers. This ls because the 
Administrator expects B&W, lP'W, and 
RS boilers 'to experience operational 
conditions which are 1.1imilar to CE 
boilers (e.g .. slagging, variations in fuel 
quality, and load reductions) when 
burning similar fuel. Thus, the 
Administrator believes the ~ay 
averaging time is appropriate for coal
fired boilers made by all four 
manufacturers.·· 

Prior to proposal of the standards 
several electric utilities end boiler 
manufacturers expressed concern over 
the potential for accelerated boiler rube 
wastage (i.e., rorrosion) during low-NOx 
operation of a coal-fired boiler. The 
severity of tube wastage is believed to 
vary with several factors, but especially 
with the sulfur content of the coal 
burned. For example. the combustion of 
high-sulfur bituminous coal appears to 
aggravate tube wastage, particularly if it 
is burned in a reducing atmosphere. A 
reducing atmosphere is sometimes 
associated with low-NOs operation. 

The EPA studies of one B&W and five 
CE utility boilers concluded that tube 
wastage rates did not significantly 
increase during low-NOs operation. The 
significance of these results is limited, 
however, in that the tube wastage tests 
were conducted over relatively short 
periods of time (30 days or 300 hours). 
Also, only CE and B&W boilers were 
studied, and the B& W boiler was not a 
recent design, but was an old-style unit 
retrofitted with experimental low
emission burners. Thus, some concern 
still exists over potentially greater tube 
wastage during low-N011 operation 
when high-sulfur coals are burned. Since 
bituminous coals often have high sulfur 
contents, the Administrator has 
established a special emission limit for 
bituminous coals to reduce the potential 
for increased tube wastage during low
NOs operation. 

Based on discussions with the boiler 
manufacturers and on an evaluation of 

. all available tube wastage information. 
the Administrator has established an 
NOs emission limit of 260 ng/] (0.60 lb/ 
million Btu) heat imput for the 
combustion of bituminous coal. The 
Administrator believes this is a safe 
level at which tube wastage will not be 
accelerated 6y low-NOs operation. In 
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support of this be~f. CE has stated that 
it would gaarantee its new ooilers. when 
equipped with overfire air, to achieve 
the 260 ng/J (0.60 lb/million Btu) beat 
input limit without increased tube 
wastage rates when Eastern bituminous 
coals are burned. ID addition, B&W has 
noted in several recent technical papers 
that its low-emission burners allow the 
furnace to be maintained in an oxidiziDg 
atmosphere, thereby reducing the 
potential for tube wastage when high
sulfur bituminous eo&ls are burned. The 
other boiler manufacturers have also 
developed techniques that reduce the 
potential for tube wastage during k>w
NO,. operation. Althotlgh the amount of 
tube waatage data available to the 
Administrator oo Bt.W. FW, and RS 
boilers is very limited, it is the 
Administrator's judgement that all three 
of these manufacturers are capable of 
designing boilers which would not 
experience increased tube wastage rates 
as 11 resalt of compliance with the NO,. 
standards. 

Sin<:e the potential for increased tube 
wastage dming low-NOz operation 
appears to be small when low-sulfur 
subbituminous coals are burned, the 
Administrator has established a lower 
NO. emission limit of 2.10 ng/J (0.50 lb/ 
mil!Wn Btu) heat input for boilers 
burning subbituminous coal. This limit is 
consistent with emission data from 
boilers representing all four 
manufacturers. Furthermore, CE has 
stated that it would guarantee its 
modern boilers to achieve an NO,. limit 
of 210 ng/J (0.50 lb/million Btu) heat 
input, without increased tube wastage 
rates, when subbituminous coals are 
burned. 

The emission limits for electri!: utility 
power plants that burn liquid and 
gaseous fuels are at the same levels as 
the emission limits originally 
promulgated in 1971under40 CFR Part 
60, Subpart D for large steam generators. 
It was decided that a new study of 
combustion modification or N01 flue-gas 
treatment for oil- or gas-fired electric 
utility steam generators would not be 
appropriate because few, if any, of these 
kinds of power plants are expected to be 
built in the future. 

Several studies indicate that NO,. 
emissions from the combustion of fuels 
derived from coal, such as liquid 
solvent-refined coal (SRC II) and low
Btu synthetic gas, may be higher than 
those from petroleum oil or natural gas. 
This is because coal-derived fuels have 
fuel-bound nitrogen contents that 
approach the levels found in coal rather 
than those found in petroleum oil and 
natural.gas. Based on limited emission 
data from pilot-scale facilities and on 

the known emission characteristics of 
coal. the Administrator believes that an 
achievable emission limit for solid. 
liquid, and gaseous fuels derived from 
coal is 210 ng/) (O.SO lb/million Btu) beat 
inpuL Tube wBBtage and other boiler 
problems are not expected to occur from 
boiler operation at levels as low as 210 
ng/J when firing these fuels because of 
their low sulfur and ash contents. 

N01 emission limits.for lignite 
combustion were promulgated in 1978 
(48 FR 9276) as amendments to the 
original standards under 40 CFR Part 60, 
Subpart D. Since no new information on 
N01 emission rates from lignite 
combustion has become available, the 
emiSBion limits have not been changed 
for these standards. Also. these 
emission limits are the 18Dlf) as the 
proposed. 

Little is known about~ emission 
characteristics of shale oil. However, 
since shale oil typically has a higher 
fuel-b01.md nitrogen content than 
petroleum oil, it may be impossible for a· 
well-controlled unit burning shale oil to 
achieve the NO,. emission limit for liquid 
fuels. Shale oil does have a similar 
nitrogen content to coal. and it is 
reasonable to expect that the emission 
control techniques used for coal could 
also be used to limit NO" emissioljls from 
shale oil combustion. Consequently, the 
Administrator has limited NOz 

. emissions from units burning shale oil to 
210 ng/J (0.50 lb/million Btu) heat input. 
the same limit applicable to. 
subbituminoas coal. which is the same 
as proposed. There is no evidence that 
tube wastage or other boiler problems 
would result from operation of a boiler 
at 210 eg/J when shale oil is burned. 

The combustion of coal refuse was 
exempted from the original steam 
generator standards under 40 CFR Part 
60, Subpart D because the only furnace 
design believed capable of burning 
certain kinds of coal refuse. the slag tap 
furnace, inherently produces NO,. 
emissions in excess of the N01 

standard. Unlike lignite, virtually no 
NO,. emission data are available for the 
combustion of coal refuse in slag tap · 
furnaces. The Administrator has 
decided to continue the coal refuse 
exemption under the standards 
promulgated here because no new 
information on coal refuse c:Ombustion 
has become available since the 
exemption under Subpart D was 
established. 

The environmental impacts of the 
revised NO,. standarda were estimated 
by using an economic model of the coal 
and electric utility industries (see 
discussion under REGULATORY 
ANALYSIS). Thia projection took into 

IV-292 

consideration the combined effect of 
complying with the revised SO .. 
particulate matter. and NOx standards 
on the construction and operation of 
both new aJld existing capacity. 
Natio11al NO,. emissions from power 
plants were 6.8 million tons in 1975 and 
are predicted to increase to 9.3 million 
tons by 1995 under the current 
standards. These staDdards are 
projected to reduce 1995 emissions by 
600 thousand ums (6 percent). 

BackgnMlllCI 

In December 1971, under section 111 
of the Clean Air Act. the Administrator 
issued ~andards of performance to limit 
emissions of s~ particulate matter, 
and NO,. from new, modified. and 
reconstructed fossil-fuel-fired steam 
generators (40 CFR 60.40 et seq.). Since 
that time, the technology for controlling 
emissions from this source category has 
improved. but emissions of SO., 
particulate matter, and NOx continue to 
be a national problem. In 1976. steam 
electric generating units contributed 24 
percent of the particulate matter, 65 . 
percent of the SO:.i. and 29 percent of the 
NOx emissions on a national basis. 

The utility industry is expected to 
have continued and significant growth. 
The capacity is expected to increase by 
about 50 percent with approximate 300 
new fossil-fuel-fired power plant boilers 
to begin operation within the next 10 
years. Associated with utility growth is 
the continued long-term increase in 
utility coal consumption from some 400 
million tons/year in 1975 to about 1250 
million tons/year in 1995. Under the 
current performance standards for· 
power plants, national SO. emissions . 
are projected to increase approximately 
17 percent between 1975 and 1995. 

· Impacts will be more dramatic on a 
regional basis. For example, in the' 
absence of more stringent controls, 
utility SOz emissions are expected to 
increase 1300 percent by 1995 in the 
West South Central region of the 
country (Texas, Oklahoma, Arkansas, 
and Louisiana). 

EPA was petitioned on August 6, 1976. 
by the Sierra Club and the Oljato and 
Red Mesa Chapters of the Navaho Tribe 
to revise the 801 standard so as to 
require a 90 percent reduction in 801 

emissions from all new coal-fired power 
plants. The petition claimed that 
advances in technology since 19'71 
justified a revision of the standard. As a 
result of the petition, EPA agreed to 
investigate the matter thoroughly. On 
January 27, 1977 (42 FR 5121), EPA 
announced that it had initiated a study 
to review the technological economic. 
and other factors needed to determine to 
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wliat extent the-SO, standard for fossil
fuel-fired steam generators should be 
revised. . 

On August 7, 1977, President Carter 
signed Into law the·Clean Air Act 
Amendments of 19n. The provisions 
under section 111(b)(6) of the Act, as 
amended, required EPA to revise the 
standards of performance for fossil-fuel
fued electric utility steam generators 
within 1 year after enactment. 

After the Sierra Club petition of 
August 1976, EPA initiated studies to 
revie\·1 the advancement made on 
pollution control systems at power 
plants. These studies were continued· 
following the amendment of the Clean . 
Air Act. In order to meet the schedule 
established by the Act, a preliminary 
assessment of the ongoing studies waa 
made in late 1977. A National Air 
Pollution Control Techniques Advisory 
Committee meeting was held on 
December 13 and 14,.1977, to present 
EPA preliminary data. The meeting was 
open to the public and comments were 
solicited. 

The Clean Afr Act Amendments of 
19n required the standards to be 
revised by August 7, 1978. When it 
appeared that the Administrator would 
not meet this schedule, the Sierra Club 
filed a complaint on July 14, 1978, with 
the U.S. District Court for the District of 
Columbia requesting injunctive relief to 
require, among other things,. that the 
Administrator propose the revised 
standards by August 7, 1978 (Sierra Club 
v. Castle, No. 78-1297). The Court, 
approved a stipulation requiring the 
Administrator to (1) deliver proposed 
regulations to the Office of the Federal 
Register by September 12, 1978, and (2) · 
promulgate the final regulations within 6 
months after proposal (i.e., by March 19, 
1979). . 

The Administrator delivered the 
proposal package to the Office of the 
Federal Register by September 12, 1978, 
and the proposed regulations were 
published September 19, 1978 (43 FR 
42154). Public comments on the proposal 
were requested by December 15, and a 
public hearing was held December 12 
and 13, the record of which was held 
open until January 15, 1979. More than 
825 comment letters were received on 
the proposal. The comments were 
carefully considered, however, the
issues could not be sufficiently 
evaluated in time to promulgate the 
standards by March 19, 1979. On that 
date the Administrator and the other 
parties in Sierra €lub v. Coatie filed 
with the Court a stipulation wher~by the 
Administrator would sign and deliver 
the final standards to the Federal 
Register on or before June 1, 1979. 

The Administrator's conclusions and 
responses .to the major issues are 
presented in this preamble. These 
regulations represent the 
Administrator's response to the petition 
of the Navaho Tribe and Sierra Club and 
fulfill the rulemaking requirements 
under section 111(b)(6) of the Act. 

Applicability 

General 

These standards apply to electric 
utility steam generating units capable of 
firing more than 73 MW (250 million 
Btu/hour) heat input of fossil fuel, for 
which construction is commenced after 
September 18, 1978. This is principally 
the same as the proposal. Some minor 
changes and clarification in the 
applicability requirements for 
cogeneration facilities and resource 
recovery facilities have been made. · 

On December 23, 1971, 1he 
Administrator promulgated, under 
Subpart D of 40 CFR Part.60, standards 
of performance for fossil-fuel-fired 
steam generators used in electric utility 
and large industrial applications. The 
standards adopted herein do not apply 
to electric utility steam generating units 
originally subject to those standards 
(Subpart D) unless the affected facilities 

_ are modified or reconstructed as defined 
under 40 CFR 60 Subpart A and this 
subpart. Similarly, units constructed 
prior to December 23, 1971, are not 
subject to either performance standard . 
(Subpart Dor Da) unless they are · 
modified or reconstructed. 

Electric Utility Steam Generating Units 

An electric utility steam generating 
unit is defined as any steam electric -
generating unit that is-physically 
connected to a utility power distribution 
system and is constructed for the 
purpose of selling more than 25 MW 
electrical output and more than one 
third of its potential electrical output 
capacity. Any steam that is sold and 
ultimately used to produce electrical 
power for sale through the utility power 
distribution system is also included 
under the standard. The term "jiotential 
electrical generating capacity" has been 
added since proposal and is defined as 
33 percent of the heat input rate at the 
facility. The applicability requirement of 
selling more than 25 MW electrical 
output capacity has also been added 
since proposal. 

These standards cover industrial· 
steam electric generating units or 
cogeneration units (producing steam for 

.both electrical generation and process 
heat) that are capable of firing more 
than 73 MW (250 million Btu/hr) heat 
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Input of fossil fuel and are constructed 
for the purpose of selling through a 
utility power distribution system more 
than 25 MW electrical output and more 
than one-third of their potential 
electrical output capacity (or steam 
generating capacity ultimately used to 
produce electricity for sale). Facilities 
with a heat input rate in e"cess of 73 
MW (250 million Btu/hourJ that produce 
only industrial steam or that generate 
electricity but sell less than 25 MW 
electrical output through the.utility 
power distribution system or sell less 
than one-third of their potential electric 
output capacity through the utility 
power distribution system are not • 
covered by these standards. but will 
continue to be covered under Subpart D, 
if applicable. 

Resource recovery units incorporating 
steam electric generating units that 
would meet the applicability 
requirements but that combust less than 
25 percent fossil fuel on a quarterly (90-
day) heat-input basis are not covered by 
the SOa percent reduction requirements 
under this standard. These facilities are 
subject to the SOa emission limitation 
and all other provisions of the 
regulation. They are also required to 
monitor their heat input by fuel type and 
to monitor SOa emissions. If more than 
25 percent fossil fuel is fired on a 
quarterly heat input basis, the facility 
will be subject to the S01 percent 
reduction requirements. This represents 
a change from the proposal which did 
not include such pr~visions. 

These standards cover steam 
generator emissions from electric utility 
combined-cycle gas turbines that are 
capable of being fired with more than 73 
MW (250 million Btu/hr) heat input of 
fossil fuel and meet the other 
applicability requirements. Electric 
utility combined-cycle gas turbines that 
use only turbine exhaust gas to provide 
heat to a steam generator (waste heat 
boiler) or that incorporate steam 
generators that are not capable of being 
fired with more than 73 MW (250 million 
Btu/hr) of fossil fuel are not covered by 
the standards. 

Modification/Reconstruction 

Existing facilities are only covered by 
these standards if they are modified or 
reconstructed as defined under Subpart 

. A of 40 CFR Part 60 and this standard 
(Subpart De).· 

Few, if any, existing facilities that 
change fuels, replace burners, etc. will 
be covered by these standards as a 
result of the modification/reconstruction 
provisions. In particular, the standards 
do not apply to existing facilities that 
are modified to fire nonfossil fuels or to 
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:!xisting faa1ities that were designed to 
nre gos or oil fuel& and that are modified 
to fire shale oil, cool/oil mixtmes. coal/ 
oil/water mixtures. solvent refined coal. 
liquified coal. gasified coal, or any other 
coal-derived fuel. These provisions were · 
included in the proposal but have been 
clarified in the fmal standard. 

Comment• oa Pmposal 

Electric Utility Steam Generating Unita 

The applicability requirements are 
basically the same as those in the 
proposal; electric utility steam 
generating units capable of firing greater 
than 73 MW (250 million Btu/hour) heat 
input of fossil fuel for which 
construction is commenced after 
September 18, 1978, are covered. Since 
proposal. changes have been made to 
specific applicability requirements for 
industrial cogeneration facilities. 
resource recovery facilities, and 
anthracite coal-fired facilities. These 
revisions a.re discussed later in this 
preamble. · 

Only a limited number of comments 
were received on the general 
applicability provisions. Some 
cammenters expressed the opinion that 
the standards should apply to b-Oth 
industrial boilers and electric utility 
steam generating units. Industrial . 
boilers are not covered by these 
standards because there are significant 
diff.erences between the economic 
structure of utilities and the industrial 
sector. EPA is currently developing 
standards for industrial boilers and 
plans to propose them in 1980. 

Cogerrerntion Facilities 

Cogeneration facilities are covered 
under these standards if they have the 
capability of firing more than 73 MW 
(250 million Btu/hour) heat input of 
fossil fuel and are constructed for the 
purpose of selling more than 25 MW of 
electricity and more than one-third of 
their potential electrical output capacity. 
This reflects a change from the proposed 
standards under which facilities selling 
less than 25 MW of electricity through 
the utility power-distribution system 
may have been covered. 

A number of commenters suggested 
that industrial cogeneration facilities are 
expected to be highly efficient and that 

· their construction could be discouraged 
if the proposed standards were adopted. 
The commenters pointed out that 
industrial cogeneration facilities are 
unusual in that a small capacity [10 MW 

. electric output capacity, for example) 
steam-electric generating set may be · 
matched with a mucli largef' industrial 

steam generator Uarger than 250 million 
Bf\i/hr for example). The Administrator 
intended that tlae proposed atandards 
cover only el.ectric generation sets tlwt 
would sell more than 25 MW electrical 
output on the utility power distribution 
system. The final standards aU1>w the 
sale of up to 25 MW electrical ootput 
capacity before a facility is covered. 
Since most industrial c:ogeneration units 
are expected to be less than 25 MW 
electrical output capacity; few. if any, 
new industrial cogeneration vnits will 
be covered by these standards .. The 
standards do.cover large electric utility 
cogeaeration facilities becaose such 
units are fundamentally electric utility 
st«am generating units. · 

Gomments-suggested clarifying what 
was meant in the proposal by the sale of 
more than one-third of its "maximum 
electrical generating capacity". Under 
the final standard the term "potential 
electric autput capacity" is 11sed in place 
of "maximum electrical generating 
capacity" and is defined as 33 percent of 
the steam generator beat input capacity. 
Thus, a steam generator with a 500 MW 
(1,700 million Btu/hr} beat input 
capacity would have a 165 MW 
potential electrical output capacity and 
could sell up to one-third of this 
potential output capacity on the grid [55 
MW electrical output) before being 
covered mder the standard. Under the 
proposal. it was unclear if the.standard 
allowed the sale of up to one-third of the 
actual electric generating capacity of a · 
facility or one-third of the potential 
generating capacity before being 
covered under the standards. The 
Administrator Jaas clarified his 
intentions in these 1tamlards. Without 
this clarification the standards may 
have discouraged some industrial 
cogeneration facilities that have lowin
house electrical demand. 

A number of commenters suggested 
that emission credits should be allowed 
for improvements in cycle efficiency at 
new electric utility power plants. The 
commenters suggested that the use of 
electrical cogeneration technology and 
other technologies with high cycle 
efficiencies could result in less overall 
fuel consumption, which in turn could 
reduce overall environmental impacts 
through lower air emissions and less 
solid waste generation. The final 
standards do not give credit for 
µtcreases in cycle efficiency because the 
different technologies covered by the 
standards and available for COJl1Jlli!1'Cial 
application at this time are based on the 
use of conventional steam generating 
units which have very similar cycle 
efiiciencies, and credits for improved 
c~ efficiency would not provide 
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' measurable benefits. Although the final 
standards do not address cycle 
efficiency, this approach will not 
discourage the application of more 
efficient technologies. 

If a facility that is planned for 
conetroction will incorporate an 
innovative control technology [including 
electrical generation technologies with 
inherently low emissions or high 
electrical generation efficiencies} the 
owner or operator may apply to the 
Administrator under section 1110) e>f the 
Act for an innovative technology waiver 
which will allow for (1) ap to four years 
of operation or (2) up to seven.years 
after issuance of a waiver prior to 
performance tei>ting. The technology 
would have to have a substantial ·--
likelihood of achieving greater 
continuous emission reduction or. 
echleve equivalent reductions at low 
cost in terms of energy, economics, or 
nonair quality impacts before a waiver 
would be issued. 

Resource Recovery Facilities 

Electric utility steam generating uni\s 
incorporated into resource recO'Very · 
facilities are ex.empt from the SO. 
percent reduction requiremellta when 
less than 25 percent of the heat input ia 
from fossil fuel on a quarterly heat input 
basis. Such facilities are aubjei:t to all 
other requirements of this standa'rd. This 
represents a change from the proposed 
regulation, under·which any steam 
electrU: generating wnit that combusts 
non-fossil fuels such as wood residue, 
sewage sludge, waste material, or 
municipal refuse would have been 
covered if the facility were capable af. 
firing more than 75 MW (250 million 
Btu/hr) of fossil fuel. 

A number of comments indicated that 
the proposed standard could discourage 
the construction of resource recovery · 
facilities that generate electricity 
because of the SO, percentage reduction 
requirement One commenter suggested 
that most new resoarce recovery 
facilities wilJ process municipal refuse 
and other wastes into a dry fuel with a 
low-sulfur content that can be stored 
and subsequently fired. The commenter 
suggested that when firing processed 
refuse fuel. little if any fossil fuel will be 
necessary for combustion stabilization 
over the 10118 term; however, fossil fuel 
will be necessary for startup. When a 
cold unit is started, 100 percent fossil 
fuel [oil or gas) may be fired for a few 
hours prior to firing 100 percent 
processed. refuse. 

Other commenten suggested that 
resource recovery facilities would in 
many cases be owned and operated bj a 
municipality and the electricity and 
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steam generated would be sold by dangerous firee in deep minee and culm 
contract to offset operating coete. Under banke, and creation of new jobe. One ' 
such an arrangement, commenters commenter pointed out that the average 
suggested that there may be a need to sulfur content of anthracite ie 1.09 
fire foeeil fuel on a short-term basie percent. Other commenter& indicated 
when refuse is not readily available in that anthracite will be cleaned, which 
order to generate a reliable supply of will reduce the sulfur content. One 
steam for the contract customer. commenter opposed exempting 

The Administrator accepts these anthracite, because ft would result fn 
suggestions and does not wieh to more 'S01 emieeione. Another 
discourage the construction of resource commenter eaid all coal-fired power 
recovery facilities that generate plants ~eluding anthracite-fired units 
electricity and/or industrial steam. For should have scrubbers. 
resource recovery iacilities, the After evaiuating aii oi the comments, 
Administrator believes that less than 25 the Administrator hae decided to 
percent heat input.from fossil fuels will exempt facilities that burn anthracite 
be required on a long-term baeis; even alone from the percentage reduction 
though 100 percent fossil fuel firing - requirements of th~ SO, standard. These 
[greater than 73 MW (250 million Btu/ facilities will be subject to all other 
hour)] may be necessary for startup or requirements of this regulation, 
intermittent periods when refuse is not including the particulate matter and NO. 
available. During startup such units are • standards, and the 520 ng/J (1.2 lb/ 
allowed to fire 100 percent fossil fuel million Btu} heat imput emission 
because periods of startup are exempt limitation under the so. standard. 
from the standards under 40 CFR 60.B(c). In 10 Northeastern Pennsylvania 
If a reliable source of refuse is not counties, where about 95 percent of the 
available and 100 percent fossil fuel ie to nation's anthracite coal reserves are 
be fired more than 25 percent of the located, approximately 40,000 acres of 
time, the Administrator believes it is land have been despoiled from previous 
reasonable to reqUire such unite to meet ~nthracite mining. The recently enac;:ted 
the SO, percent reduction requirements. Federal Surface Mining Control and 
This will allow resource recovery Reclamation Act was passed to provide 
iacilities to ~perate with fossil fuel up to for the reclamation of areas like this. 
25 percent of the time without having to Under this Act, each ton of coal mined Is 
install and operate an FGD system. . taxed at 35 cents for etrip mining and 15 
Anthracite cents for deep mining operations. One

half of the amount taxed is 
Theee standards exempt facilities that automatically returned to the State 

bum anthracite alone from the where the coal mined and one-half ie to 
percentage reduction requirements of be distributed by the Department of 
the SO, ·standard but cover them under Interior. This tax is expected to lead 
the 520 ng/J (1.2 lb/million Btu) heat eventually to the reclamation of the 
input emieeion limitation and all anthracite region, but restoration will 
requirements of the particulate matter require many yeare. The reclamation 
and NO" standards. The proposed will occur sooner if culm piles are used 
regulations would have covered for fuel, the abandoned mines are 
anthracite in the same maner as all . reopened, and the expense of 
other coals. Since the AdIDinistrator reclamation is born directly by the mine 
recognized that there were arguments in operator. 
favor of Iese stringent requirements for The Federal Surface Mining Control 

·anthracite, this issue was discussed in and Reclamation Act and a similar 
the preamble to the proposed Pennsylvania law also provide for the 
regulations. establishment of programs to regulate 

Over 30 individuals or organizations anthracite mining. The State of 
commented on the anthracite issue. Pennsylvania has assured EPA that total 
Almost all of the commenter& favored reclamation will occur if anthracite 
exempting anthracite from the SO, mining activity increases. They are 

· percentage reduction requirement. Some actively pursuing with private industry 
of the reasons cited to justify exemption the development of one area involvmg 
were: (1) the sulfur content of anthracite 12,000 to 19,000 acres of despoiled land. 
is low; (2) anthi-acite is more expensive In Sumniary, the Administrator 
to mine and bum than bituminous and concludes that the higher SO, emissions 
will not be used unless it is cost resulting.from the use of anthracite 
competitive; and (3) reopening the without a flue gas desulfurization 
anthracite mines will result in system is acceptable because of the 
improvement of acid-mine-water other environmental improvements that 
conditions, elimination of old mining will result. The impact of facilities using 
scars on the topography. eradication of anthracite on ambient air quality will be 
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minimized. because they will have to be 
reviewed to assure compliance with the 
prevention of significant deterioration 
provisions under the Act. 

Alaskan Coal 

The final otandards are the same as 
the proposed; facilities fired with 
Alaskan coal are covered in the same 
manner as facilities fired with other 
coals. 

Commenters suggested that problems 
unique to Alaska justify special 
provisions for ieciiities ioceted in 
Alaska and firing Alaskan coal. Reasons 
cited as justification for less stringent 
standards by commenters on the 
proposal were freezing conditions, 
problems with sludge disposal. adverse 
impact of FGD on the reliability of plant 
operation. low-sulfur content of the coal, 
and cost impact on the consumer. The 
Administrator hes examined these 
factors and hae concluded that 
technically and economically feasible 
means are available to overcome these 
problems; therefore special regulatory 
provisions are not justified. 

In reaching this conclusion the 
Administrator considered whether these 
factors demonstrated that the standards 
posed a substantially greater burden 
unique to Alaska. In other northern 
States where severe freezing conditions 
are common, plants are enclosed in 
buildings and insulated vessels and 
piping provide protection from freezing, 
both for scrubber operation anti for 
liquid sludge dewatering. For an 
equivalent electrical generating 
capacity, the disposal sites for Alaskan 
plants could be smaller than those for 
most plants in the contiguous 48 States 
because of the lower sulfur content of 
Alaskan coal. Burying pipes carrying 
sludge to waste ponds below the frost 
line is feasible, except possibly in 
permafrost areas. The Administrator 
exyects that future steam generators 
cannot be sited in permafrost areas 
because fly ash as well as scrubber 
sludge cotdd not be properly disposed of 
in accordance with requirements of the 
Resource Recovery and Reclamation 
Act. In permafrost areas, turbines or 
other non,waste-producing processes 
are used or electricity is transmitted 
from other locations. 

One commenter pointed out that 
failures of the FGD system would have 
an adverse impact on the ability to 
supply customers with reliable electric 
service, since there are no extensive 
interconnections with other utility 
companies. The Administrator has 
provided relief from the standards under 
emergency conditions that would 
require a choice between meeting a 
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power demand or complying with the 
standards. These emergency provisions 
are discussed in a subsequent section of 
this preamble. 

Concern was expressed by the 
commenters that the cost impact of the 
standard would be excessive and that 
the benefits do not justify the cost, 
especially since Alaskan coal is among 
the lowest sulfur-content coal in the 
country. The Administrator agrees that 
for comparable sulfur-content coals, 
scrubber operating costs are slightly 
higher in Alaska because of the 
transportation costs of required 
materials such as lime. However, the 
operating costs are lower than the 
typical costs of FGD units controlling 
emissions from higher sulfur coals in the 
contiguous 48 States. 

The Administrator considered 
applying a less stringent SO, standard to 
Alaskan coal-fired units, but concluded 
that there is insufficient distinction 
between conditions in Alaska and 

·conditions in the northern part of the 
contiguous 48 States to justify such 
action. The Administrator has 
concluded that Alaskan coal-fired units 
should be controlled in the same manner 
as other facilities firing low-sulfur coal. 

Noncontinental Areas 

Facilities in noncontinental areas 
(State of Hawaii, the. Virgin Islands, 
Guam. American Samoa, the 
Commonwealth of Puerto Rico. and the 
Northern Mariana Islands) are exempt 
from the so. percentage reduction 
requirements. Such facilities are 
required. however. to meet the S02 
emission limitations o' 520 ng/J (1.2 lb/ 
million Btu) heat input (30-day rolling 
average) for coal and 340 ng/J (0.8 lb/ 
million Btu) heat input (30-day rolling 
average) for oil. in addition to all 
requirements under the NOx and 
particulate matter standards. This is the 
same as the proposed standards. 

Although this provision was identified 
as an issue in the preamble to the 
proposed standards, very few comments 
were received on it. In general, the 
comments supported the proposal. The 
main question raised is whether Puerto 
Rico has adequate land available for 
sludge disposal. 

After evaluating the comments and 
available information, the Administrator 
has concluded that noncontinental 
areas, including Puerto Rico. are unique 
and should be exempt from the SO, 
percentage reduction requirements. 

The impact of new power plants in 
noncontinental areas on ambient air 
quality will be minimized because each 
will have to undergo a review to assure 
compliance with the prevention of 

significant deterioration provisions been retained for SRC-1 because it has 
under the Clean Air Act. The relatively uniform emission rates. which 
Administrator does not intend to rule makes a 24-hour averaging period more 
out the possibility that an individual appropriate than a 30-day rolling 
BACT or LAER determination for a average. 
power plant in a noncontinental area - , Commercial demonstration permits 
may require scrubbing. establish less stringent requirements for 

the SOa or NOx standards. but do not 
Emerging Technology exempt facilities with these permits 

The final regulations for emerging from any other requirements of these 
technologies are summarized earlier in standards. 
this preamble under SUMMARY OF Under the final regulations. the 
STANDARDS and are very similar to Administrator (in consultation with the 
the proposed regulations. Department of Energy) will issue 

In general, the comments received on commercial demonstration permits for 
the proposed regulations were the initial full-scale demonstration 
supportive, although a few commenters facilities of each specified technology. 
suggested some changes. A few These technologies have been shown to 
commenters indicated that section: 111(j) have the potential to achieve the 
of the Act provides EPA with authority standards established for commercial 
to handle innovative technologies. Some facilities. If, in implementing these 
commenters pointed out that the provisions, the Administrator finds that 
proposed standards did not address a given emerging technology cannot 
certain technologies such as dry achieve the standards for commercial 
scrubbers for so. control. One facilities, but it offers superior overall 
commenter suggested that SRC I should environmental performance (taking into 
be included under the solvent refined . consideration all areas of environmental 
coal rather than coal liquefaction impact, including air, water, solid waste, 
category for purposes of allocating the toxics, and land use) alternative 
15,000 MW equivalent electrical standards can be established. 
capacity. It should be noted that these permits 

On the basis of the comments and will only apply to the application of this 
p•Jblic record, the Administrator standard and will not supersede the new 
believes the need still exists to provide source review· procedures and 
a regulatory mechanism to allow a less prevention of significant deterioration 
stringent standard to the initial full-scale requirements under other provisions of 
demonstration facilities of certain the Act. · 
emerging technologies. At the time the Modi'ication/Reconstruction 
standards were proposed, the '' 
Administrator recognized that the The impact of the modification/ 
innovativt! technology waiver provisions reconstruction provisions is the same for 
under section 111(j) of the Act are not the final standard as it was for the 
adequate to encourage certain capital- proposed standard; existing facilities are 
intensive, front-end control only covered by the final standards if 
technologies. Under the innovative . the facilities are modified or 
technology provisions, the reconstructed as defined under 40 CFR 
Administrator may grant waivers for a 60.14, 60.15, or 60.40a. Many types of fuel 
period of up to 7 years from the date of switches are expressly exempt from 
issuance of a waiver or up to 4 years modification/reconstruction provisions 
from the start of operation of a facility, under section 111 of the Act. 
whichever is less. Although this amount Few, if any, existing steam generators 
of time may be sufficient to amortize the that change fuels, replace burners, etc., 
cost of tail-gas control devices that do are expected to qualify under the 
not achieve their design control level, it modification/reconstruction provisions; 
does not appear to be sufficient for thus, few, if any, existing electric utility 
amortization of high-capital-cost, front- steam generating units will become 
end control technologies. The proposed subject to these standards. 
provisions were designed to mitigate the The preamble to the proposed 
potential impact on emerging front-end regulations did not provide a detailed 
technologies and insure that the discussion of the modification/ 
standards do.not preclude the reconstruction provisions, and the 
development of such technologies. comments received indicated that these 

Changes have been made to the provisions were not well understood by 
proposed regulations for emerging the commenters. The general 
technologies relative to averaging time modification/reconstruction provisions 
in order to make them consistent with under 40 CFR 60.14 and 60.15 apply to all 
the final NOx and SO, standards; source categories covered under Part 60. 
however, a 24-hour averaging period has Any so~e-specific modification/ 
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reconstruction provisions are defined in 
more detail under the applicable subpart 
(60.40a for this standard). 

A number of commenters expressly 
requested that fuel switching provisions 
be more clearly addressed by the 
standard. In response, the Administrator 
has clarified the fuel switching 
provisions by including them in the final 
standards. Under these provisions 
existing facilities that are converted to 
nonfossil fuels are not considered to 
have undergone modification. Similarly, 
existing facilities designed to fLre gas or 
oil and that are converted to shale oil, 
coal/oil mixtures, coal/oil/water 
mixtures, solvent refined coal, liquified 
coal. gasified coal, or any other coal
derived fuel are not considered to have 
undergone modification. This was the 
Administrator's intention under the 
proposal and was mentioned in the 
Federal Register preamble for the 
proposal. 

S01 Standards 

SOs Control Technology-The final 
SO, standards are based on the 
performance of a properly designed, 
installed, operated and maintained FGD 
system. Although the standards are 
based on lime and limestone FGD 
systems, other commercially available 
FGD systems (e.g., Wellman-Lord, 
double alkali and magnesium oxide) are 
also capable of achieving the final 
standard. In addition, when specifying 
the form of the final standards, the 
Administrator considered the potential 
of dry SO, control systems as discussed 
later in this section. 

Since the standards were proposed, 
EPA has continued to collect SO, data 
with continuous monitors at two sites 
and initiated data gathering at two 
additional sites. At the Conesville No. 5 
plant of Columbus and Southern Ohio 
Electric company, EPA gathered 
continuous SO, data from July to 
December 1978. The Conesville No. 5 · 
FGD unit is a turbulent contact absorber 
(TCA) scrubber using thiosorbic lime as 
the scrubbing medium. Two parallel 
modules handle the gas flow from a 411-
MW boiler firing run-of-mine 4.5 percent 
sulfur Ohio coal. During the test period, 
data for only thirty-four 24-hour 
averaging periods were gathered 
because of frequent boiler and scrubber 
outages. The Conesville system 
averaged 88.8 percent S01 removal, and 
outlet SO, emissions averaged 0.80 lb/ 
million Btu. Monitoring of the Wellman
Lord FGD unit at Northern Indiana 
Public Service Company's Mitchell 
station during 1978 included one 41-day 
continuous period-0f operation. Data 
from this period were c:Ombined with 

previous data and analyzed. Results 
indicated 0.61 lb SO,/million Btu and 
89.2 percent SO, removal for fifty-six 24-
hour periods. 

From December 1978 to February 1979, 
•'EPA gathered S01 data with continuous 

monitors at the 10-MW prototype unit 
(using a TCA absorber with lime) at 
Tennessee Valley Authority's (TVA) 
Shawnee station and the Lawrence No. 
4 FGD unit (using limestone) of Kansas 
Power and Light Company. During the 

· Shawnee test, data were obtained for 
forty-two 2-4-hour periods in which 3.0 

I percent sulfur coal was fired. Sulfur 

I dioxide removal averaged 88.6 percenL 
, Lawrence No. 4 consists of a 125-MW 

boiler controlled by a spray tower 
limestone FGD unit. In January and 
February 1979, during twenty-two 24-
hour periods of operation with 0.5 
percent sulfur coal, the average SO, 
removal was 96.6 percent. The Shawnee 
and Lawrence tests also demonstrated 
that so. monitors can function with 
reliabilities above 80 percent. A 
summary of the recent EPA-acquired 
so! monitored data follows: 

Coal llUl!ur, No. Ol 24- AvwageSO. 
pct "°" psfioda 

removal, pct 

CaMsvll1e No. 5·------- Thiosorblc lme!TCA ···---
NIPSCO... We!lm111>-Lord ·---------

4.5 
3.5 

34 89.2 
58 S9.2 

~ ........ _ .. ·-·--·--·------ LimefTCA •·-------·-·---·----·-·- 3.0 42 88.8 
~No. 4 .. ---·-·----·--·-- Umestonefepray tower ......... .. 0.5 22 116.8 

Since proposjng the standards, EPA 
has prepared a report that updates 
information in the earlier PEDCo report 
on FGD systems. The report includes 
listings of several new closed-loop 
systems. 

A variety of comments were received 
concerning so. control technology. 
Several comments were concerned with 
the use of data from FGD systems 
operating in Japan. These comments 
suggested that the Japanese experience 
shows that technology exists to obtain 
greater than 90 percents~ removal. 
The commenters pointed out that 
attitudes of the plant operators/the skill 
of the FGD system operators, the close 
surveillance of power plant emissions by 
the Japanese Government, and .technical 
differences in the mode of scrubber 
operation were primary factors in the 

·higher FGD reliabilities and efficiencies 
for Japanese systems. These commenters 
stated that the Japanese experience is 
directly applicable to U.S. facilities. 
Other comments stated that the 
Japanese systems cannot be used to 
support standards for power plants in 
the U.S. because of the possible 
differences in factors such as the degree 
of closed-loop versus open-loop 
operation, the impact of trace 
constituents such as chlorides, the 
differences in inlet S~ concentrations, 
S<h uptake per volume of slurry, 
Japanese production of gypsum instead 
of sludge, coal blending and the amount 
of maintenance. / 

The comments on closed-loop 
operation of Japanese systems inferred 
that larger quantities of water are 
purged from these systems than from 
their U.S. counterparts. A closed-loop 
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system is one where the only water 
leaving the system is by: (1) evaporative 
water losses in the scrubber, and (2) the 
water associated with the sludge. The 
administrator found by investigating the 
systems referred to in the comments that 
six of ten Japanese systems listed by 
one commenter and two of four coal
fired Japanese systems are operated 
within the above definition of closed
loop. The closed-loop operation of 
Japanese scrubbers was also attested to 
in an Interagencey Task Force Report, 
"Sulfur Oxides Control Technology in 
Japan" (June 30, 1978) prepared for 
Honorable Henry M. Jackson, Chairman, 
Senate Committee on Energy and 
Natural Resources. It is also important 
to note that several of these successful 
Japanese systems were designed by U.S. 
vendors. . 

After evaluating all the comments, the 
Administrator has concluded that the 
experience with systems in.Japan is 
applicable to U.S. power plants and can 
be used as support to show that the final 
standards are achievable. 

A few commenters stated that closed
loop operation of an FGD system could 
not be accomplished, especially at 
utilities burning high-sulfur coal and 
located in areas where rainfall into the 
sludge disposal pond exceeds 
evaporation from the pond. It is 
important·to note that neither the 
proposed nor final standards require 
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closed-loop operation of the FGD. The 
commenters are primarily concerned 
that future water pollution regulations 
will require closed-loop operation. 
Several of these commenters ignored the 
large amount of waler that is evaporated 
by the hot exhaust gases in the scrubber 
and the water that is combined with and 
goes to disposal with the sludge in a 
typical ponding system. If necessary. the 
sludge can be dewatered by use of a 
mechanical clarifier, filter, or centrifuge 
and then sludge disposed of in a landfill 
designed to minimize rainwater 
collection. The sludge could also be 
physically or chemically stabilized. 

Most U.S. systems operate open-loop 
(i.e., have some water discharge from 
their sludge pond) because they are not 
required to do otherwise. In a recent . 
report "Electric Utility Steam Generating 
Units-Flue Gas Desulfurization 
Capabilities as of October 1978" (EPA-
450/3-79-001), PEDCo reported that 
several utilities burning both low- and 
high-sulfur coal have reported that they 
are operating closed-loop FGD systems. 
As discussed earlier, systems in Japan 
are operating closed-loop if pond 
disposal is included in 'the system. Also, 
experiments at the Shawnee test facility 
have shown that highly reliable 
operation can be achieved with high 
sulfur coal (containing moderate to high 
levels of chloride] during closed-loop 
operation. The Administrator continues 
to believe that although not required, 
closed-loop operati~n is technicaJly and 
economically feasible if the FGD and 
disposal system are properly designed. 
If a water purge is necessary to control 
chloride buildup, this stream can be 
treated prior to disposal using 
commercially available water treatment 
methods, as discussed in the report 
"Controlling SO, Emissions from Coal
Fired Stearn-Electric Generators: Water 
Pollution Impact" (EPA-000/7-76--045b). 

Two comments endorsed coal 
cleaning as an SO, emission control 
technique. One commenter encouraged 
EPA to study the potential of coal 
cleaning, and another endorsed coal 
cleaning in preference to FGD. The . 
Administrator investigated coal cleaning 
and the relative economics of FGD and 
coal cleaning and the results are 
presented in the report "Physical Coal 
Cleaning for Utility Boiler S02 EmissiOn 
Control" (EPA~0/7-78--034). The 
Administrator does not consider coal 
cleaning alone as representing the best 
demonstrated system for S02 emission 
reduction. Coal cleaning does offer the 
following benefits when used in 
conjuction with an FGD system: (1).the 
SO, concentrations entering the FGD 
system are lower and Jess variable than 

would occur without coal cleaning, {2) 
percent removal cre~it is allowed , 
toward complying with the SO, standard 
percent removal requirement. and (3) the 
SO, emission limit can be achieved 
when using a coal having a sulfur 
content above that which would be 
needed when coal cleaning is not 
practiced. The amount of sulfur that can · 
be removed from coal by physical coal 
cleaning was investigated by the U.S. 
Department of the Interior ("Sulfur 

· Reduction Potential of the Coals of the 
Onited States," Bureau of Mines Report 
of Investigations/1976, Rl-8118). Coal . 
cleaning principally removes pyritic 
sulfur from coal by crushing it to a 
maximum top size and then separating 
the pyrites and other rock impurities 
from the coal. In order to prevent coal 
cleaning processes from developing into 
undesirable sources of energy waste, the 
amount of crushing and the separation 
bath's specific gravity must be limited to 
reasonable levels. The Administrator 
has concluded that crushing to 1.5 
inches topsize and separation at 1.6 
specific gravity represents common 
practice. At this level. the sulfur 
reduction potential of coal cleaning for 
the Eastern Midwest (Illinois, Indiana, 
and Western Kentucky) and the 
Northern Appalachian Coal 
(Pennsylvania, Ohio, and West Virginia) 
regions averages approximately 30 
pe:ce_nt. The washability of specific coal 
seams will be less than or more than the 
average. 

Some comments state that FGD 
systems do not work on specific coals. 
such as high-sulfur Illinois-Indiana coal, 
high-chloride Illinois coal, and Southern 
Appalachian coals. After review of the 
comments and data, the Administrator 
concluded that FGD application is not 
limited by coal properties. Two reports, 
"Controlling S02 Emissions from Coal
Fired Steam-Electric Generators: Water 
Pollution Impact" (EPS-600/7-78--045b) 
and "Flue Gas Desulfurization Systems: 
Design and Operating Considerations" 
(EPA-800/7-78--030b) acknowledge that 
coals with high sulfur or -chloride 
content may present problems. 
Chlorides in flue gas replace active 
calcium, magnesium, or sodium alkalis 
in the FGD system solution and cause 
stress corrosion in susceptible materials. 
Prescrubbing of flue gas to absorb 
chlorides upstream of the FGD or the 
use of alloy materials and protective 
coatings are solutions to high-chloride 
coal applications. Two reports, "Flue 
Gas Desulfurization System Capabilities 
for Coal-Fired Steam Generators" (EPA-
600/7-78--032b) and "Flue Gas 
Desulfurization Systems: Design and 
Operating Considerations" (EPA-eoo/ 
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7-7-?&--030b) also acknowledge that 90 
percent S02 removal (or any given level) 
is more difficult when burning high
sulfur coal than when burning low-sulfur 
coal because the mass of SO, that must 
be removed is greater when high-sulfur 
coal is burned. The increased load 
results in larger and more complex FGD 
systems (requiring higher liquid-to-gas 
ratios, larger pumps, etc). Operation of 
current FGD installations such as 
LaCygne with over 5 percent sulfur coal, 
Cane Run No. 4 on high-sulfur 
midwestem coal, and Kentucky Utilities 
Green River on 4 percent sulfur coal 
provides evidence that complex systems 
can be operated successfully on high
sulfur coal. Recent experience at TV A, 
Widows Creek No. 8 shows that FGD 
systems can operate successfully at high 
S02 removal efficiencies when Southern 
Appalachian coals are burned. 

Coal blending was the subject of two 
comments: {1) that blending could 
reduce, but not eliminate, sulfur 
variability; and {2) that coal blending 
was a relatively inexpensive way to 
meet more relaxed standards. The 
Administrator believes that coal 
_blending, by itself, does not reduce the 
average sulfur content of coal but 
reduces the variability of the sulfur 
content. Coal blending is not considered 
representative of the best demon!Jtrated 
system for S02 emission reduction. Coal 
blending, like coal cleaning, can be 

·beneficial to the operation of an FGD 
system by reducing the variability of 
sulfur loading in the inlet flue gas. Coal 
blending may also be useful in reducing 
short-term peak SO, concentrations 
where ambient SO, levels are a 
problem. 

Several comments were concerned 
with the dependability of FGD systems 
and problems encountered in operating 
them. The commenters suggested that 
FGD equipment is a high-risk 
investment, and there has been limited 
"successful" operating experience. They 
expressed the belief that utilities will 
experience increased maintenance 
requirements and that the po9sibility of 
forced outages due to scaling and 
corrosion would be greater as a result of 
th~ standards. 

One commenter took issue with a 
statement that exhaust stack liner 
problems can be solved by using more 
expensive materials. The commenter 
also argued that EPA has no data 
supporting the assumption that 
scrubbers have been demonstrated at or 
near 90 percent reliability with one 
spare module. The Administrator has 
considered these comments and has 
concluded that properly designed and 
operated FGD systems can perform 
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reliably. An FGD system is a chemical 
process which must be designed {1) to 
include materials that will withstand 
corrosive/erosive conditions, (2) with 
instruments to monitor process 
chemistry and (3) with spare capacity to 
allow for planned downtime for routine 
maintenance. As with any chemical 
process, a startup or shakedown period 
ia required before steady, reliable 
operation can be achieved. 

basis of requirements anticipated for 
power plants under these Acts. 

Various comments.were received 
regarding the S01 removal efficiency 
achievable with FGD technology. One 
comment from a major utility system 
stated that they agreed with the 
standards, as proposed. Many 
comments stated that technology for 
better than 90 percent so. removal 
exists. One comment was received 
stating that 95 percent SOI.removal 
should be required. The Adminir.trator 
concludes that higher SO, removals are 
achievable for low-sulfur coal which 
was the basis of this comment. While 95 
percent so. removal may be obtainable 
on high-sulfur coals with dual alkali or 
regenerable FGD systems, long-term 
data to support this level are not 
available and the Administrator has 
concluded that the demand for dual 
alkali/regenerable systems would far 
exceed vendor capabilities. When the 
uncertainties of extrapolating 
performance from 90 to 95 percent for:_ 
high-sulfur coal, or from 95 percent on 
low-sulfur coal to high-sulfur coal, were 
considered, the Administrator 
concluded that 95 percent SOa removal 

The Administrator has continued to 
follow the progret!!I of the FGD systems 
cited in the supporting documents 
published in conjunction with the _ 
proposed regulations in September 1978. 
Availability of the FGD system at · 
Kansas City Power end Light Company's 
LaCygne Unit No. 1 has steadily 
improved. No FGD-related forced 
outages were reported from September 
1977 to September 1978. Availability 
from Januar-y to September 1978 
averaged 93 percent. Outages reported 
were a result of boiler and turbine 
problems but not FGD system problems. 
LaCygne Unit No. 1 burns high-sulfur (5 

·percent) coal, uses one of the earlier 
FGD's installed in the U.S., and reduces 
SO. emissions by 80 percent_ with a 
limestone system at_greater than 90 
percent availability. Northern States 
Power Company's Sherburne Units 
Numbers 1 end 2 on the other hand 
operate on low-sulfur coal (0.8 percent}. 
Sherburne No. 1, which began operating 
early in 1976. had 93 percent availa"bility 
in both 1977 and 1978. Sherburne No. 2, 
which began operation in late 1976 had 
availabilities of93 percent in 1977 and 

- for lime/limestone based systems on 
high-sulfur coal could not be reasonably 
expected at this time. 

94 percent in 1978. Both of these systems 
include spare modules to maintain these 
high availabilities. 

Several comments were received 
expressing concern over·the increased 
water use necessary to operate FGD 
systems at utilities located in arid 
regions. The Administrator believes that 
water availability is a factor that limits 
power plant siting but since an FGD 
system uses less than 10 percent of the 
water consumed at a power plant, FGD 
will not be the controlling factor in the 
siting of new utility plants. 

A few commenters criticized EPA for 
not considering amendments to the 
Federal Water Pollution Control Act · 
(now the Clean Water Act), the ' . 
Resource Conservat~on and Recovery 
Act, or the Toxic Substances Control 
A.ct when analyzing the water pollution 
and solid waste impacts of FGD 
systems. To the extent possible, the 
Administrator believes that the impacts 
of these Acts have been taken into 
consideration in this rule-making. The 
economic impacts were estimated on the 

Another comment stated that all FGD 
systems except lime and limestone were 

· not demonstrated or not universally 
-applicabl.J!. The proposed SO, standarils 
were ba.sed upon the conclusion that 
they were achievable with a well 
designed, operated, and maintained 
FGD system. At the time of proposal, the 
Administrator believed that lime end 
limestone FGD systems would be the 
choice of most utilities in the near future 
but, in some instances, utilities would 
choose the more reactive dual alkali or 
regenerable systems. The use of 
additives such as· magnesium oxides 
was not considered .to be necessary for 
attainment of the standard, but could be 
used et the option of the utility. , 
Available data show that greater than 
90 percent SO, removal has been 
achieved et full scale U.S. facilities for 
short-term periods when high-sulfur coal 
is being combusted, and for long-term 
periods at facilities when low-sulfur 
coal is burned. In addition, greater than 
90 percent SO, removal has been 
demonstrated over long-term operating 
periods at FGD facilities when operating · 
on low- end medium-sulfur coals in 
Japan. 

Other conimenters questioned the 
exclusion of dry scrubbing techniques 
from consideration. Dry scrubbing was 
considered in EPA's background 
documents and was not excluded from 
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consideration. Five commercial dry SO, 
control systems are currently on order; 
three for utility boilers (4~MW, 455-
MW, and 55(}-MWJ and two for 
industrial applications. The utility units 
are designed to achieve 50 to 85 percent 

·reduction on a long-term average basis 
and are scheduled to commence 
operation in 1981-1982. The design basis 
for these units is to comply with 
applicable State emission limitations. In 
addition, dry SO, control systems for six 
other utility boilers are out for bid. 
However, no full scale dry scrubbers are 
presently in operation at utility plants so 
information available to EPA and 
presented in the background document 
dealt with prototype units. Pilot scale 
date and estimated costs of full-scale 
dry scrubbing systems offer promise of 
moderately high (70-85 percent) SO, 
removal at costs of three-fourths or less 
of a comparable lime or limestone FGD 
system. Dry control system and wet · 
control system costs are approximately 
equal for a 2-percent-sulfur coal. With 
lower-sulfur coals, dry controls are 

·particularly attractive, not only because 
they would be less costly than wet 
systems, but also because they ere 
expected to require less maintenance 
and operating staff, have greater 
tumdown capabilities, require less 
energy consumption for operation, and 
produce a dry solid waste material that 
can be more easily disposed of than wet 
scrubber sludge. · 

Tests done at the Hoot Lake Station (a 
53-MW boiler) in Minnesota 
demonstrated the performance 
capability of a spray dryer-beghouse dry 
control system. The exhaust gas 
concentrations before the control 
systems were 800 ppm SO, and an 
average of 2 gr/acf particulate matter. 
With lime as the sorbent, the control 
system removed over 86 percent SOa 
and 99.96 percent particulate matter at a 
stoichiometric ratio of 2.1 moles of lime 
absorbent per inlet mole of SO,. When 
the spent lime dust was recirculated 
from the bag filter to the lime slurry feed 
tank, SO, removal efficiencies up to 90 
percent _ware obtained et stoichiometric 
ratios of 1.3-1.5. With the lime 
recirculation process, SO, removal 
efficiencies of 70-00 percent were 
demonstrated at a more economical 
stoichiometric ratio (about 0.75). Similar 
tests were performed at the Leland Olds 
Station usfng commercial grade1irne. 

Based upon the available information, 
the Administrator has concluded that 70 
percent so •. removal using lime as the 
reactantis technically feasible and 
economically attractive in comparison 
to wet scrubbing when coals containing 
less than 1.5 percent sulfur are being 
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combusted. The coal reserves which 
contain 1.5 percent sulfur or less 
represent approximately 90 percent of 
the total Western U.S. reserves. 

The standards specify a percentage 
reduction and an emission limit but do 
not specify technologies which must be 
used. The Administrator specifically 
took into consideration the potential of 
dry SCh scrubbing techniques when 
specifying the final form of the standard 
in order to provide an opportunity for 
their development on low-suUur coals. 

Averaging Time 

Compiance with the final S02 
standards is based on a 30-day rolling 
average. Compliance with the proposed 
standards was based on a ·24-hour 
average. 

Several comments state that the 
proposed SO, percent reduction 
requirement is attainable using currently 
available control equipment. One utility 
company commented upon their 
experience with operating pilot and 
prototype scrubbers and a. full-scale 
limestone FGD system on a 550-MW 
plant. They stated that the FGD state of 
the art is sufficiently developed to 
support the proposed standards. Based 
on their analysis of scrubber operating 
variability and coal quality variability, 
they indicated that to achieve an 85 
percent reduction in S01 emissions 90 
percent of the time on a tlaily basis, the 
30-day average scrubber efficiency 
would have to be at least 88 to 90 
percent. 

Other comments stated that EPA 
contractors did not consider S02 
removal in context with averaging time, 
that vendor guarantees were not based 
on specific averaging times, and that 
quoted S02 removal efficiencies were 
based on testing modules. EPA found 
through a survey of vendors that many 
would offer 90-95 percent so. removal 
guarantees based upon their usual 
acceptance test criteria. However, the 
averaging time was not specified. The 
Industrial Gas Cleaning Institute (IGCI), 
which represents control equipment 
vendors, commented that the control 
equipment industry has the present 
capability to design, manufacture, and 
install FGD control systems that have 
the capability of attaining the proposed 
S02 standards (a continuous 24-hour 
average basis). Concern was expressed, 
however, about the proposed 24-hour 
averaging requirement, and this 
commentl!r recommended the adoption 
of 30-day averaging. Since minute-to
minute variations in factors affecting 
FGD efficiency cannot be compensated 
for instantaneously, 24-hour averaging is 
an impracticably short period for 

Implementing effective correction or for 
creating offsetting favorable higher 
efficiency periods. 

Numerous other comments were 
received recommending that the 
proposed 24-hour averaging period be 
changed to 30 days. A utility company 
stated that their experience with 
operating full scale FGD systems at 500-
and 400-MW stations indicates that 
variations in FGD operation make it 
extremely difficult, if not impossible, to 
maintain S01 removal efficiencies in 
compliance with the proposed percent 
reduction on a continual daily basis. A 
comm.enter representing the industry 
stated that it is clear from EPA's data 
that the averaging time could be no 
shorter than 24 hours,.but that neither 
they nor EPA have data at this time to 
permit a reasonable determination of 
what the appropriate averaging time 
should be. 

The Administrator has thoroughly 
reviewed the available data on FGD 
performance and all of the comments 
received. Based on this review, he has 
concluded that to alleviate this concern 
over coal sulfur variability, particularly 
its effect on small plant operations, and 
to allow greater flexibility in operating 
FGD units, the final S02 standard should 
be based on a 30-day rolling average 
rather than a 24-hour average as 
proposed. A rolling average has been 
adopted because it allows the 
Administrator to enforce the standard 
on a daily basis. A 30-day average is 
used because it better describes the 
typical performance of an FGD system, 
allows adequate time for owners or 
operators to respond to operating 
problems affecting FGD efficiency, 
permits greater flexibility in procedures 
necessary to operate FGD systems in 
compliance with the standard, and can 
reduce the effects of coal sulfur 
variability on maintaining compliance 
with the final S02 standards without the 
application of coal blending systems. 
Coal blending systems may be required 
in some cases, however, to provide for 
the attainment and maintenance of the· 
National Ambi~t Air Quality Standards 
for S02. 

Emission Limitation 

In the September proposaL a 520 ng/J 
(1.20 lb/million Btu) heat input emission 
limit. except for 3 days per month, was 
specified for solid fuels. Compliance 
was to be determined on a 24-hour 
averaging basis. 

Following the September proposal, the 
joint working group comprised of EPA, 
The Department of Energy, the Council 
of Economic Advisors, the Council on 
Wage and Price Stability, and others 
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investigated ceilings lower than the 
proposal. In looking at these 
alternatives, the intent was to take full 
advantage of the cost effectiveness 
benefits of a joint coal washing/ 
scrubbing strategy on high-sulfur coal. 
The cast of washing is relatively 
inexpensive; therefore, the group 
anticipated that a Jow emission ceiling, 
which would require coal washing and 
90 percent scrubbing. could 
. substantially reduce emissions in the 
East and Midwest at a relatively low 
cost. Since coal washing is riow a 
widespread practice. it was thought that 
Eastern coal production would not be 
seriously impacted by the lower 
emission limit. Analyses using an 
econometric model of the utility sector 
confirmed these conclusions and the 
results were published in the Federal 
Register on December 8, 1978 (43 FR 
57834). 

Recognizing certain inherent 
limitations in the model when assessing 
impacts at disaggregated levels, the 
Administrator undertook a more 
detailed analysis of regional coal 
production impacts in February using 
Bureau of Mines reports which provided 
seam-by-seam data on the sulfur content 
of coal reserves and the coal washing 
potential of those reserves. The analysis 
identified the amount of reserves that 
would ~equire more than 90 percent 
scrubbing of washed coal in order to 
meet designated ceilings. To determine 
the sulfur reduction from coal washing, 
the Administrator assumed two levels of 
coal preparation technology, which were 
thought to represent state-of-the-art coal 
preparation (crushing to 1.5-inch top size 
with separation at 1.6 specific gravity, 
and %-inch top size with separation at 
1.6 specific gravity). The amount of 
sulfur reduction was determined 
according to chemical characteristics of 
coals in the reserve base. This 
assessment was made using a model 
developed by EPA's Office of Research 
and Development. 

As a result of concerns expressed by 
the National Coal Association, a 
meeting was called for April 5, 1979, in 
order for EPA and the National Coal 
Association to present their respective 
findings as they pertained to potential 
impacts of lower emission limits on 
high-sulfur coal reserves in the Eastern 
Midwest (Illinois, Indiana, and Western 
Kentucky} and th,e Northern 

. Appalachian (Ohio, West Virginia, and 
Pennsylvania) coal regions. Reco~ 
the importance of discussion. the 
Administrator invited representatives 
from the Sierra Club, the Natural 
Reaources Defense Council, the 
Environmental ~efense Fund. the Utility 
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Air Regulatory'Group, and the United 
Mine Workers of America, as well as 
other interested parties to attend. 

At the April 5 mee~ing, EPA presented 
its analysis of the Eastern Midwest and 
Northern Appalachian coal regions. The 
analysis. showed that at a 240 ng/J (0.55 

-lb/million Btu) annual emission limit 
more than 90 percent scrubbing would 
be required on between 5 and 10 percent 
of Northern Appalachian reserves and 
on 12 to 25 percent of the Eastern · 
Midwest reserves. At a 340 ng/J (0.80 lb/ 
million Btu) limit, less than 5 percent oi 
the reserves in each of these regions 
would require greater than 90 percent 
scrubbing. At that same meeting, the 
National Coal Association presented 
data on the sulfur content and 
washability of reserves which are 
currently held by member companies. 
While the reported National Coal 
Association reserves represent a very 
small portion of the total reserve base, 
they indicate reserves which are 
planned to be developed in the near 
future and provide a detailed property
by-property data base with which to 
compare EPA analytical results. Despite 
the differences in data base sizes, the 
National Coal Association's study 
served to confirm the results of the EPA 
analysis. Since the National Coal 
Association results were within 5 
percentage points of EPA's estimates, 
the Administrator concluded that the 
Office of Research and Development 
model _would provide a widely accepted 
basis for studying coal reserve impacts. 
In addition, as a result of discussions at 
this meeting the Administrator revised 
his assessment of state-of-the-art coal 
cleaning technology. The National Coal 
Ass·ociation acknowle!fged that crushing 
to 1.5-inch top size with separation at 1.6 
specific gravity was common practice in 
industry, but that crushing to smaller top . 
sizes would create unmanageable coal 
handling problems and great expense. 

In order to explore further the 
potential for dislocations in regional 
coal markets, the Administrator 
concluded that actual buying practices 
of utilities rather than the mere technical 
usability of coals should be considered. 
This additional analysis identified coals 
that might not be used because of 
conservative utility attitudes toward 
scrubbing and the degree of risk that a 
utility would be willing to take in buying 
coal to meet the emission limit. This 
analysis was performed in a similar 
manner to the analysis described above 
except that two additional assumptions 
were made: {1) utilities would purchase 
coal that would provide about a 10 
percent margin below the emission limit 
in order to minimize risk, and (2) utilities 

would purchase coal that would meet 
the emission limit (with margin) with a 
90 percent reduction in potential so. 
emissions. This assumption reflects 
utility preference for buying washed 
coal for which only 85 percent scrubbing 
is needed to meet both the percent 
reduction and the emission limit as 
compared to the previous assumption 
that utilities would do 90 percent 
scrubbing on washed coal (resulting in 
more than 90 percent reduction in 
potential SO. emissions). This analysis 
was performed using EPA data at 430 
ng/J (1.0 lb/million Btu) and SZO ng/J 
(1.20 lb/million Btu) monthly emission 
limits. The results revealed that a 

. significant portion {up to ZZ percent) of 
the high-sulfur coal reserves in the 
Eastern Midwest and portions of 
Northern Appalachian coal regions 
would require more than a 90 percent 
reduction if tlie emission limitation was 
established below 520 ng/J (1.20 lb/ 
million Btu) on a 30-day rolling average 
basis. Although higher levels of control 
are technically feasible, conservatism in 
utility perceptions of scrubber 
performance could create a significant 
disincentive against the use of these 
coals and disrupt the coal markets in 
these regions. Accordingly, the 
Administrator concluded the emission 
limitation should be maintained at 520 
ng/J (1.20 lb/million Btu) on a 30-day 
rolling average basis. A more stringent 
emission limit would be counter to one 
of the basic purposes of the 1977 
Amendments, that is, encouraging the 
use of higher sulfur coals. 

Full Versus Partial Control · 

In September 1978, the Administrator 
proposed a full or uniform control 
alternative and set forth other partial or 
variable control options as well for 
public comment. At that time, the 
Administrator made it clear that a 
dedsion as to the form of the final 
standard would not be made until the 
public comments were evaluated and 

- additional analyses were completed. 
The analytical results are "discussed 
later under Regulatory Analysis. 

This issue focuses on whether power 
plants firing lower-sulfur coals should 
be required to achieve the same 
percentage reduction in potential S02 
emissions as those burning higher-sulfur 
coals. When addressing this issue, the 
public commenters relied heavily on the 
statutory language and legislative 
history of Section 111 of the Clean Air 
Act Amendments of 1977 to bolster their 
arguments. Particular attention was 
directed to the Conference Report which 
says in the pertinent pert: 
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In establishing a national percent reduction 
for new fossil fuel-fired sources. the 
conferees agreed that the Administrator may, 
in his discretion. se\ a range of pollutant 
reduction that reflects varying fuel 
·characteristics. Any departure from the 
uniform national percentage reduction 
requirement. however. must be accompanied 
by e finding that such a departure does not 
undermine the basic purposes of the House 
provision and other provisions of the act, 
-such es maximizing the use of locally 
available fuels. · 

Comments Favoring Full or Uniform 
Control. Commenters in favor of full 
control relied heavily on the statutory 
presumption in favor of a uniform 
application of the percentage reduction 
requirement. They argued that the 
Conference Report language. ". . . the 
Administrator may, in his discretion, set 
a range of pollutant reduction that 
reflects varying fuel 
characteristics .... "merely reflects the 
contention of certain conferees that low
sulfur coals may be more difficult to 
treat than high-sulfur coals. This 
contention, they assert, is not borne out 
by EPA's technical documentation nor 
by utility applications for prevention of 
significant deterioration permits which 
clearly show that high removal 
efficiencies can be attained on low
sulfur coals. In the face of this, they 
maintain there is no basis for applying a 
lower percent reduction for such coals. 

These commenters further maintain 
that a uniform application of the percent 
reduction requirement is needed to 
protect pristine areas and national 
parks, particularly in the West. In doing 
so, they note that emissions may be up 
to seven times higher at the individual 
plant level under a partial approach 
than under uniform control. In the face 
of this, they maintain that partial control 
cannot be considered to reflect best 
available control technology. They also 
contend that the adoption of a partial 
approach may serve to undermine the 
more stringent State requirements 
currently in place in the West. 

Turning to national impacts, 
commenters favoring a uniform 
approach note that it will result in lower 
emissions. They maintilin that these 
lower emissions are significant in terms 
of public health and that such 
reductions should be maximized, 
particularly in light of the Nation's 
commitment to greater coal use. They 
also assert that a uniform standard is 
clearly affordable. They point out that 
the incremental increase in costs 
associated with a uniform standard is 
small when compared to total utility 
expenditures and will have a minimal 
impact at the consumer level. They 
further maintain that EPA has inflated 
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the costs of ecrubber technology and has 
failed to consider factors that should 
result in lower costs in future years. 

With respect to the oil impacts 
associated with a unifonn standard, 
these same commenters are critical of 
the oil prices used in the EPA analyses 
and add that if a higher oil price had 
been assumed the supposed oil impact 
would not have materialized. 

They also maintain that the adoption 
of a partial approach would serve to 
perpetuate the advantage that areas 
producing low-sulfur coal enjoyed under 
the current standard, which would be 
counter to one of the basic purposes of 
the House bill. On the other hand, they 
argue, a uniform standard would not 
only reduce the movement of low-sulfur 
coals eastward but wowd serve to 
maximize the use of local high-sulfur 
coals. 

Finally, one of the commenters 
specified a more stringent full control 
option than had been analyzed by EPA. 
It called for a 95 percent reduction in 
potential S02 emissions with about a . 
280 ng/J (0.65 lb/million Btu) emission 
limit on a monthly basis. In addition, 
this alternative reflected higher oil 
prices and declining scrubber costs with 
time. The results were presented at the 
December 12 and 13 public hearing on 
the proposed standards. 

Comments Favoring Parlial or 
Variable Control. Those commenters 
advocating a partial or variable 
approach focused their arguments on the 
statutory language of Section 111. They 
maintained that the standard must be 
based on the "best technological system 
of continuous emission reduction which 
(taking into consideration the cost of 
achieving such emission reduction, any 
nonair quality health and environmental 
impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated." They also 
asserted that the Conference Report 
language clearly gives the Administrator 
authority to establish a variable 
standard based on varying fuel 
characteristics, i.e., coal sulfur content. 

Their principal argument is that a 
variable approach would achieve 
virtually the same emission reductions 
at the national level as a uniform 
approach but at substantially lower 
costs and without incurring a significant 
oil penalty. In view of this, they 
maintain that a variable approach best 
satisfies the statutory language of 
Section 11'.i. 

In support of variable control they 
also note that the revised NSPS will 
serve as a minimum requirement for 
preventioo of significant deterioration 
and non-attainment considerations, and 

that ample authority exists to impose 
more stringent requirements· on a case
by-case basis. They contend that_ these 
authorities should be sufficient to 
protect pristine areas and national parks 
in the West and to assure the attainment 
and maintenance of the health-related 
ambient air quality standards. Finally, 
they note that the NSPS is technology
based and not directly related to 
protection of the Nation's public health. 

In addition, they argue that a variable 
control option would provide a better 
opportunity for the development of 
innovative technologies. Several 
commenters noted that, in particular, a 
uniform requirement would not provide 
an opportunity for the development of 
dry S01 c~ntrol systems which they felt 
held considerable promise for bringing 
about S02 emission reductions at lower 
costs and in a more reliable manner. 

Commenters favoring variable control 
also advanced the arguments that a 
standard based on a range of percent 
reductions would provide needed 
flexibility, particularly when selecting 
intermediate sulfur content coals. 
Further, if a control system failed to 
meet design expectations, a variable 
approach would allow a source to move 
to lower-sulfur coal to achieve 
compliance. In addition, for low-sulfur 
coal applications, a variable option 
would substantially reduce the energy 
penalty of operating wet scrubbe~s since 
a portion of the flue gas could be used 
for plume reheat. 

To support their advocacy of a 
variable approach, two commenters, the 
Department of Energy and the Utility Air 
Regulatory Group (UARG, representing 
a number of utilities), presented detailed 
results of analyses that had been 
conducted for them. UARG analyzed a 
standard that required a minimum 
reduction of 20 percent with 520 ng/J 
(1.20 lb/million Btu) monthly emission 
limit. The Department of Energy 
specified a partial control option that 
required a 33 percent minimum 
requirement with a 430 ng/J (1.0 lb/ 
million Btu) monthly emission limit. 

Faced with these comments, the 
Administrator determined the final 
analyses that should be performed. He 
concluded that analyses should be 
conducted on a range of alternative 
emission limits and percent reduction 
requirements in ordedo determine the 
approach which best satisfies the 
statutory language and legislative 
history of section 111. For these 
analyses, the Administrator specified a 
uniform or full control option, a partial 

· control option reflecting the Department 
of Energy's recommendation for a S3 
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percent minimum control requirement, 
and a variable control option which 
specified a 520 ng/J (1.20 lb/million Btu} 
emission limitation with a 90 percent 
reduction in potential SOa emissions 
except when emissions to the 
atmosphere were reduced below 260 ng/ 
) (0.60 lb/million Btu), when only a 10 
percent reduction in potential S02 
emissions would apply. Under the 
variable approach, plants firing high
sulfur coals would be required to 
achieve a 90 percent reduction in 
potential emissions in order to comply 
with the emission limitation. Those using 
intermediate and low-sulfur content 
coals would be pennitted to achieve 
between 70 and 90 percent, provided 
their emissions were less than 260-ng/J 
(0.60 lb/million B1U). 

In rejecting the minimum requirement 
of zo percent advocated by.UARG. the 
Administrator found that it not only 
resulted in the highest emissions, but 
that it was also the least cost effective 
of the variable control options · 
considered. The more stringent full 
control option presented in the 
comments was rejected because it 
required a 95 percent reduction in 
potential emissions which may not be 
within the capabilities of demonstrated 
technology for high-sulfur coals in all 
cases. 

Emergency Conditions 

The final standards allow an owner or 
operator to bypass uncontrolled flue 
gases around a malfunctioning FGD 
system provided (1) the FGD system has 
been constructed with a spare FGD 
module, (2) FGD modules are not 
available in sufficent numbers to treat 
the entire quantity of flue gas generated, 
and (3} all available electric generating 
capacity is being utilized in a power 
pool or network consisting of the 
generating capacity of the affected 
utility company (except for the capacity 
of the largest single generating unit in 
the company), and the amount of power 
that could be purchased from 
neighboring interconnected utility 
companies. The rinal standards are 
essentially the same as those proposed. 
The revisions involve wording changes 

. to clarify the Administrator's intent and 
revisions to address potential load 
management and operating problems. 
None of the comments received by EPA 
disputed the need for the emergency . 
condition provisions or objected to their 
intenl 

The intent of the final standards is to 
encourage power plant owners and 
operators to install the best available 
FGD systems and to implemen~ effective 



Federal Register I Vol. 44. No. 113 I Monday, June 11, 1979 I Rules and Regulations 

operation and maintenance procedures 
but not to create power supply 
disruptions. FGD systems with spare 
FGD modules and FGD modules with 
spare equipment components have 
greater capability of reliable operation 
than systems without spares. Effective 
control and ~peration of FGD systems 
by engineering supervisory personnel 
experienced in chemical process 
operations and properly trained FGD 
system operators and maintenance staff 
are also important in attaining reliable 
FGD system operation. While the 
standards do not require these 
equipment and-staffing features, the 
Administrator believes that their use 
will make compliance with the 
standards easier. Malfunctioning FGD 
systems are not exempt from the so. 
standards except during infrequent 
power supply emergency periods. Since 
the exemption does not apply unless a 
spare module has been installed (and 
operated), a spare module is required for 
the exemption to apply. Because of the 
disproportionate cost of installing a 
spare module on steam generators 
having a generating capacity of 125 MW 
or Jess, the standards do not.require 
them to have -spare modules before the . 
emergency conditions exemption 
applies. 

The proposed standards included the 
requirement that the emergency 
condition exemption apply only to those 
facilities which have installed a spare 
FGD system module or which have 125 
MW or less of output capacity. 
However, they did not contain 
procedures for demonstrating spare 
inodule capability. This capability can 
be easily determined once the facility 
commences operation. To specify how 
this determination is to be performed, 
provisions have been added to the 
regulations. This determination is not 
required unless the owner or operator of 
the affected facility wishes to claim 
spare niodule capability for.the purpose 
of availing himself of the emergency 
condition exemption. Should the 
Administrator require a demonstraiion 
of spare module capability, the owner or 
operator would schedule a test within 60 
days for any period of operation lasting 
from 24 hours to 30 days to demonstrate 
that he can attain the appropriate S01 
emission control requirements when the 
facility is operated at a maximum rate 
without using-one of its FGD system 
modules. The test can start at any time 
of day and modules may be rotated in 
and out of service, but at all times in the 
test period ·one module (but not · 
necessarily the same module) must not 
be operated to demonstrate spare · 
module capability. 

Although it is within the 
Administrator's discretion to require the 
spare module capability demonstration 
test, the owner or operator of the facility 
has the option to schedule the specific 
date and duration -of the test. A 
minimum of only 24 hours of operation 
are required during the test period 
J?ecause this period of time is adequate 
to demonstrate spare module capability 
and it may be unreasonable in all . 
circumstances to require a longer (e.g., 
30 days) period of operation at the 
facility's maximw-n heat input rate. 
Because the owner or operator has the 
flexibility to schedule the test, 24 hours 
of operation at maximum rate will not 
impose a significant burden on the 
facility 

The Administrator believes that the 
standards will not cause supply 
disruption because (1) well designed 
and operated FGD systems can attain 
high operating availability, (2) a spare 
FGD module can be used to rotate other 
modules out of service for periodic 
maintenance or to replace a . 
malfunctioning module, (3) load shifting 
of electric generation to another 
generating unit can normally. be used if a 

-part or all of the FGD system were to 
malfunction, and (4) during abnormal 
power supply emergency periods, the 
bypassing exemption ensures that the 
regulations would not require a unit to 
stand idle if its operation were needed 
to protect the reliability of electric 
service. The Administrator believes that 
this exemption will not result in 
extensive bypa~sing because the 
probability of &·major FGD malfunction 
and power supply emergency occurring 

· si£ultaneously is small. 
A commenter asked that the definition 

of system capacity be revised to ensure 
that the plant's capability rather than 
plant rated capacity be used because 
the full rated capacity is not always 
operable. The Administrator agrees with 
this comment because a component 
failure (e.g .. the failure of one coal 
pulverizer) could prevent a boiler from · 
being operated at its rated capacity,"but 
would not cause the unit to be entirely 
shut down. The definition ha·s been 
revised to allow use of the plant's 
capability when determining the net 
system capacity. 

One commenter asked that the 
definition of syst~m capacity be revised 
to include firm contractual purchases 
and to exclude firm contractual sales. 
Because power obtained through 
contractual purchases helps to satisfy 

· load demand and, power sold under 
contract affects the net electric 
generating capacity available in the 
system, the Administrator agrees with 
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this request and has included power 
purchases in the definition of net system 
capacity and has excluded sales by 
adding them to the definition of system 
load. 

A commenter asked that the 
ownership b11sis for proration of electric 
capacity in several definitions be 
modified when there are other 
contractual arrangements. The 
Administrator agrees with this comment 
and has revised the definitions 
accordingly. 

One commenter asked that definitions 
describing "all electric generating 
equipment owned by the utility 
company" specifically include 
hydroelectric plants. The proposed 
definitions did include these plants, but 
the Administrator agrees with the 
clarification requested, and the 
definitions have been revised. 

A commenter asked that the word 
"steam" be removed from the definition 
of system emergency reserves to clarify 
that nuclear units are included. The 
Administrator agrees with the comment 
and has revised the definition. 

Several commenters asked that some 
type of modification be made to the 
emergency condition provisions that 
would consider pwjected system load 
increases within the next calendar day. 
One commenter asked that emergency 
conditions apply based on a projection 
of the next day's load. The 
Administrator does not agree with the 
suggestion of using a projected load, 
which may or Jl1ay not materialize, as a 
criterion to allow bypassing of S02 
emissions, because the load on a 
generating unit with a malfunctioning 
FGD system should be reduced 
whenever there is other available 
system capacity. 

A commenter recommended that a 
unit removed from service be allowed to 
return to service if such action were 
necessary to maintain or reestablish 
system emergency reserves. The 
Administrator agrees that it would be 
impractical to take a large steam 
generating unit entirely out of service 
whenever load demand is expected to 
later increase to the level where there 
would be no other unit available to meet 
the demand or to maintain system 
emergency reserves. To address the 
problem of reducing load and later 
returning the load to the unit, the 

·Administrator has reyised the proposed · 
emergency condition provisions to give 
an owner or operator of a unit with a 
malfunctioning FGD system the option 
of keeping (or bringing) the unit into 
spinning reserve when the unit is 
needed to maintain {or reestablish) 
system emergency reserves. During this 
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period, emissions must be controlled to 
the extent that capability exists within 
the FGD system, but bypassing 
emissions would be allowed when the 
capability of a partially or completely 
failed FGD system is inadequate. This 
procedure will allow the unit to operate 
in spinI'l.ing reserve rather than being 
entirely shut down and will ensure that 
a unit can be quickly restored to service .. 
The final emergency condition 
provisions permit bypassing of 
emissions from a unit kept in spinning 
reserve, but only (1) when the unit is the 
last one available for maintaining 
system emergency reserves, (2) when it 
is operated at the minimum load 
consistent with keeping the unit in 
spinning reserve, and (3) has inadequate 
operational FGD capability at the 
minimum load to completely control SO, 
emissions. This revision will still 
normally require load on a 
malfunctioning unit to be reduced to a 
minimum level, even if load demand is 
anticipated to increase later; but it does 
prevent having to take the unit entirely 
out of operation and keep it available in 
spinning reserve to assume load should 
an emergency arise or as load increases 
the following day. Because emergency 
condition periods are a small percentage 
of total operating hours, this revision to 
allow bypassing of SOa emissions from a 
unit held in spinning reserve with 
reduced output is expected to have 
minor impact on the amount of SOa 
emitted. 

One commenter stated that the 
proposed provisions would not reduce 
the necessity for additional plant 
capacity to compensate for lower net 
reliability. The Administrator does not 
agree with this comment because the 
·emergency condition provisions allow 
operation of a unit with a failed FGD . 
system whenever no other generating 
capacity is available for operation and 
thereby protects the reliability of 
electric service. When electric load is 
shifted from a new steam-electric 
generating unit to another electric 
generating unit, there would be no net 
change in reserves within the power 
system. Thus, the emergency condition 
provisions prevent a failed FGD system 
from impacting upon the utility . 
company's ability to generate electric 
power and prevents an impact upon 
reserves needed by the power system to 
maintain reliable electric service. 

A commenter asked that the definition 
of available system capacity be clarified 
because (1) some utilities have certain 
localized areas or zones that, because of 
system operating parameters, cannot be 
served by all of the electric generating 
units which constitute the utility's 

system capacity, and (2) an affected 
facility may be the only source of supply 
for a zone or area. Almost all electric 
utility generating units in the United 
States are electrically interconnected 
through power transmission lines and 
switching stations. A few isolated units 
in the U.S. are not interconnected to at 
least one other electric generating unit 
and it is possible that a new unit could 
also be constructed in an isolated area 
where interconnections would not be 
practical. For a single, isolated unit 
where it is not practical to construct 
interconnections, the emergency 
condition provisions would apply 
whenever an FGD malfunction occurred 
because there would be no other 
available system capacity to which load 
could be shifted. It is also possible that 
two or three units could be 
interconnected, but not interconnected 
with a larger power network (e.g., 
Alaska and Hawaii). To clarify this 
situation, the de.finitions of net system 
capacity, system load, and system 
emergency reserves have been revised 
to include only that electric power or 
capacity interconnected by a network of 
power transmission facilities. Few units 
will not be interconnected into a 
network encompassing the principal and 
neighboring utility companies. Power 
plants, including those without FGD 
systems, ·are expected to experience 
electric generating malfunctions and 
power systems are planned with reserve 

· generating capacity and interconnecting 
electric transmission lines to provide 
means of obtaining electricity from 
alternative generating facilities to meet 
demand when these occasions arise. 
Arrangements for an affected facility 
would typically include an 
interconnection to a power transmission 
network even when it is geographically 
located away from the bulk of the utility 
company's power system to allow 
purchase of power from a neighboring 
utility for those localized service areas 
when necessary to maintain service 
reliability. Contract arrangements can 
provide for trades of power in which a 
localized zone served by the principal 
company owning or operating the 
affected facility is supplied by a 
neighboring company. The power bought 
by the principal company can, if desired 
by the neighboring company, be 
replaced by operation of other available 
units in the principal company even if 
these units are located at a distance 
from the localized service zone. The 
proposed definition of emergency 
condition was contingent upon the 
purchase of power from another 
electrical generation facility. To further 
.cla.rify this relationship, the 
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Administrator has revised the proposed 
definitions to define the relationship 
between the principal company (the 
utility company that owns the 
generating unit with the malfunctioning 
FGD system) and the neighboring power 
companies for the purpose of 
determining when emergency conditions 
exist. 

A commenter requested that the 
proposed compliance provisions be 
revised so that they could not be 
interpreted to force a utility to operate a 
partially functional FGD module when 
extensive damage to the FGD module 
would occur. For example, a severely 
vibrating fan must be shut down to 
prevent damage even though the FGD 
system may be otherwise functional. 
The Administrator agrees with this 
comment and has revised the 
compliance provisions not to require 
FGD operation when significant damage 
to equipment would result. 

One commenter asked that the 
definition of system emergency reserves 
account for not only the capacity of the 
single largest generating unit, but also 
for reserves needed for system load
frequency regulation. Regulation of 

-power frequency can be a problem when 
the mix of capacitive and reactive loads 
shift. For example, at night capacitive 
load of industrial plants can adversely 
affect power factors. The Administrator 
disagrees that additional capacity 
should be kept independent of the load 
shifting requirements. Under the 
definition for system emergency 
reserves, capacity equivalent to the 
largest single unit in the system was set 
aside for load management. If frequency 
regulation has been a particular 
problem, extra reserve margins would 
have been maintained by the utility 
company even if an FGD system were 
not installed. Reserve capacity need not 
be maintained within a single generating 
unit. The utility company can regulate 
system load-frequency by distributing 
their system reserves throughout the 
electric power system as needed. In the 
Administrator's judgment, these 
regulations do not impact upon the 
reserves maintained by the utility 
company for the purpose of maintaining 
power system integrity, because the 
emergency condition provisions do not 
restrict the utility company's freedom in 
distributing their reserves and do not 
require construction of additional 
reserves. 

A commenter asked that utility , 
operators be given the option to ignore 
the loss of SOa removal efficiency due to 
FGD malfunctions by reducing the level 
of electric generation from an affected 
unit. This would control the amount of -
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S01 ell1itted on.a pounds per hour basis, 
but would also allow and exemption 
from ihe percentage of SOa removal 
specified by the so. standards. The 
Administrator believes that allowing 
this exemption is not necessary because 
load can usually be shifted to other . 
electric generating units. This procedure 
provides an incentive to the owner or 
operator to properly maintain and _ 
operate FGD systems. Under the 
procedures suggested by the colnmenter, 
neglect of the FGD system would be 
encouraged because an exemption 
would allow routine operation at 
reduced percentages of SO. removal. 
Steam generating units are often 
operated at less than rated capacity and 
a fully operational FGD system would 
not be required for compliance during 
these periods if this exemption were 
allowed. The procedure suggested by 
the commenter is also not necessary 
because FGD modules can be designed 
and constructed with separate 
equipment components so that they are 
routinely capable of independent 
operation whenever another module of 
the steam· generating unit's FGD system 
is not available. Thus, reducing the level 
of electric generation and removing the 
failed FGD module for servicing would 
not affect the remainder of the FGD 
system and would permit the utility to 
maintain compliance with the standards 
without having to take the generating 
unit entirely out of operation. Each 
module should have the capability of 
attaining the same percentage reduction 
of S02 from the flue gas it treats 
regardless of the operability of the other 
modules in the system to maintain 
compliance with the standards. 
Although the efficiency of more than one 
FGD module may occasionally be 
affected by certain equipment 
malfunctions, a properly designed FGD 
system has no routine need for an -
exemption from the S02 percentage 
reduction requirement when the unit is 
operated at reduced load. The · 
Administrator has concluded that the 
final regulations provide sufficient 
flexibility for addressing FGD 
malfunctions and that an exemptio,i 
from the percentage S02 removal 
requirement is not necessary to protect 
electric service reliability or to maintain 
compliance with these SOa standards. 

Particulate Matter Stand9rd 

The final standard limits particulate 
matter emissions to 13 ng/J (0.03 lb/ 
million Btu) heat input and is based on 
the application of ESP or baghouse 
control technology. The final standard is 
the same as the proposed. The 
Administrator has concluded that ESP 

and baghouse control systems are the 
best demonstrated systems of 
continuous emission reduction (taking 
into consideration the cost of achieving 
such emission reduction, and nonair 

· quality health and enviommental 
impacts, and energy requirements) and 
that 13 ng/J (0.03 lb/million Btu) heat 
input represents the emission level 
achievable through the application of 
these control systems. 

One group of commenters indicated 
that they did not support the proposed 
standard because in their opinion it 
would be too expensive for the benefits 
obtained; and they suggested that the 
final standard limit emissions to 43 ng/J 
(0.10 lb/million Btu) heat input which is 
the same as the current standard under 
40 CFR Part 60 Subpart D. The 
Administrator disagrees with the 
commenter& because the available data 
cl~arly indicate th_at ESP and baghouse 
control systems are capable of 
performing at the 13 ng/J (0.03 lb/million 
Btu) heat input emission level, and the 
economic impact evaluation indicates 
that the costs and economic impacts of 
installing these systems are reasonable. 

The number of commenters expressed 
the opinion that the proposed standard 
was to strict, particularly for power 
plants firing low-sulfur coal because 
baghouse control systems have· not been 
adequately· demonstrated on full-size 
power plants. The commenters 
suggested that extrapolation of test data 
from small scale baghhouse control 
systems, such as those used to support 
the proposed standard, to full-size utility 
applications is not reasonable. 

The Administrator believes that 
baghouse control systems are 
demonstrated for all sizes of power 
plants. At the time the standards.were 
proposed, the Administrator concluded 
that since baghouses are designed and 
constructed in modules rather than as 
one large unit, there should be no 
technological barriers to designing and 
constructing utility-sized facilities. The 
largest baghouse-controlled, coal-fired 
power plant for which EPA had 
emission test.data to support the 
proposed standard was 44 MW. Since 
the standards were proposed, additional 
information has become available which 
supports the Administrator's position · 
that baghouses are demonstrated for all 
sizes of power plants. Two large 
baghouse-controlled, coal-fired power 
plants have recently initiated 
operations. EPA has obtained emission 
data for one of these units. This unit has 
achieved particulate matter emission 
levels below 13 ng/J (0.03 lb/million Btu) 
heat input. The baghouse aystem for this 
facility has 28 modules rated at 12.5 MW 
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capacity per module. This supports the 
Administrator's conclusion that 
baghouses are designed and constructed 
in modules rather then es one large unit, 
and there should be no technological 
barriers to designing and constructing 
utility-sized facilities. 

One commenter indicated that 
baghouse control systems are not 
demonstrated for large utility 
application at this time and 
recommended that EPA gather one year 
of data from 1000 MW of ba2house 
installations to demonstrate-that 
baghouses can operate reliably and 
achieve 13 ng/J (0.03 lb/million Btu) heat 
input. The standard would remain at 21 
to 34 ng/J (0.05 to 0.08 lb/million Btu) 
heat input until such demonstration. The 
Administrator does not believe this 
approach is necessary because 
baghouse control systems have been 
adequately demonstrated for large 
utility applications. 

One group of commenters supported 
the proposed standard of 13 ng/J (0.03 
lb/million Btu) heat input. They 
indicated that in their opinion the 
proposed standard attained the proper· 
balance of cost, energy and 
environmental factors and was 
necessary in consideration of expected 
growth in coal-fired power plant 
capacity. 

Another group of commenters which 
included the trade association of 
emission control system manufacturers 
indicated that 13 ng/J (0.03 lb/million 
Btu) is technically achievable. The trade 
association further indicated the 
proposed standard is technically 
achievable for either high- or low-sulfur 
coals, through the use of baghouses, 
ESPs, or wet scrubbers. 

A number of commenters 
recommended that the proposed 
standard be lowered to 4 ng/J (0.01 lb/ 
million Btu) heat input. This group of 
commenters presented additional 
emission data for utility baghouse 
control systems to support their 
recommendation. The. data submitted by 
the commenters were not available at 
the time of proposal and were for utility 
units of less than 100 MW electrical . 
output capacity. The commenters 
suggested that a 4 ng/J (0.01 lb/million 
Btu) heat input standard is achievable 
based on baghouse technology, and they 
suggested that a standard based on 
baghouse technology would be 
consistent with the technology-forcing 
nature of section 111 of the Act. The 
Administrator believes that the 
available data base for baghouse 
performance supports a standard of 13 
ng/J (0.03 lb/million Btu) heat input but 
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does not support a lower standard such 
as 4 ng/] (0.01 lb/million Btu) heat input. 

One commenter suggested that the 
standard should be set at 26 ng/J (0.06 
lb/million Btu) heat impul so that 
particulate matter conttol systems 
would not be necessary for oil-fired 
utility steam generators. Although it is 
expected that few oil-fired utility boilers 
will be constructed, the ESP 
performance data which is contained in 
the "Electric Utility Steam Generating 
Units, Background Information for 
Promulgated Emission Standards" (EPA 
450/3-79--021), supports the conclusion 
that ESPs are applicable to both oil 
firing and coal firing. The Administrator 
believes that emissions from 6il-fired 
utility boilers should be controlled to the 
same level as coal-fired boilers. 

NDz Standard 

The NO,. standards limit emissions to 
210 ng/J (0.50 lb/million Btu) heat input 
from the combustion of subbituminous 
coal and 260 ng/J (0.60 lb/million Btu) 
heal imput from the combustion of 
bituminous coal, based on a 30-day 
rolling average. In addition, emission 
limits have been established. for other 
solid, liquid, and gaseous fuels, as 
discussed in the rational section of this 
preamble. The final standards differ 
from the proposed standards only in 
that the final averaging time for 
determining compliance with the 
standards is based on a 30-day rolling 
average, whereas a 24-hour average was 
proposed. All comments received during 
the public comment period were 
considered in developing the final NO,. 
standards. The major issues raised 
during the comment period are 
discussed below. -

One issue concerned the possibility 
that the proposed 24-hour averaging 
perio.d for coal might seriously restrict 
the flexibility boiler operators need 
during day-to-day operation. For 
example, several commenters noted that 
on some boilers the control of boiler 
tube slagging may periodically require 
increased excess air levels, which, in 
turn, would increase NO" emissions. 
One commenter submitted data 
indicating that two modern Combustion 
Engineering (CE) boilers al the Colstrip, 
Montana plant of the Montana Power 
Company do not consistently achieve 
the proposed NO,. level of 210 ng/J (0.50 
lb/million Btu) heat input on a 24-hour 
basis. The Colstrip boilers burn 
subbituminous coal and are required to 
comply with the,NO" standard under 40 
CFR Part 60, Subpart D of 300 ng/J (0.70 
lb/million Btu) heat input. Several other 
commenters recommended that the 24-
hour averaging period be extended to 30 

days to allow for greater operational 
flexibility. · 

As an aid in evaluating the 
operational flexibility question, the 
Administrator has reviewed a total of 24 
months of continuously monitored NOs 
data from the two Colstrip boilers. Six 
months of these data were available to 
the Administrator before proposal of 
these standards, and two months were 
submitted by a commenter. The 
commenter also submitted a summary of 
28 months of Colstrip data indicating the 
number of 24-hour averages per month 
above 210 ng/J (0.50 lb/million Btu) heat 
input. The remaining Colstrip data were 
obtained by the Administrator from the 
State of Montana after proposal. In 
addition to the Colstrip data, the 
Administrator has reviewed 
approximately 10 months of 
continuously monitored NO" data from 
five modern CE utility boilers. Three of 
the boilers burn subbituminous coal, 
two burn bituminous coal. and all five 
have monitors that have passed 
certification tests. These data were 
obtained from electric utility companies 
after proposal. A summary of all of the 
continuously monitored NO" data that 
the Administrator has considered 
appears in "Electric Utility Steam 
Generating Units, Background 
Information for Promulgated Emission 
Standards" (EPA 450/3-79--021). 

The usefulness of these continuously 
monitored data in evaluating the ability 
of modern utility boilers to continuously 
achieve the NO. emission limits of 210 
and 260 ng/J (0.50 and 0.60 lb/million · 
Btu) heat input is somewhat limited. 
This is because the boilers were 
required to comply with a higher NO" 
level of 300 ng/J (0.70 lb/million Btu) 
heat input. Nevertheless.some 
conclusions can be drawn, as follows: 

(1) Nearly all of the continuously 
monitored NO,. data are in compliance 
with the boiler design limit of 300 ng/J 
(0.70 lb/million Btu) heat input on the 
basis of a 24-hour average. 

(2) Most of the continuously 
monitored NO. data would be in 
compliance with limits of 260 ng/J (0.60 
lb/million Btu) heat input for bituminous 
coal ov 210 ng/J (0.50 lb/million Btu) 
heat input for subbituminous coal when 
averaged over a 30-day period. Some of 
the data would be out of compliance 
based on a 24-hour average. . 

(3) The volume of continuously 
monitored NO .. emission data evaluated 
by the Administrator (34 months from 
seven large coal-fired boilers) is 
sufficient to indicate the emission 
variability expected during day-to-day 
operation of a utility-size boiler. In the 
Administrator's judgment, this emission 
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variability adequately represents 
slagging conditions, coal variability. 
load changes, and other factors that may 
influence the level of NO. emissions. 

(4) The variability of continuously 
monitored NOn data is sufficient to 
cause some concern over the ability of a 
utility boiler that burns solid fuel to 
consistently achievP a NO. boiler design 
limit, whether 300. 260, or 210 ng/J (0.70, 
0.60, or 0.50 lb/million Btu) heat input, 
based on 24-hour averages. In contrast, 
it appears that there would be no 
difficulty in achieving the boiler design 
limit based on 30-day periods. 

Based on these conclusions, the 
Administrator has decided to require 
compliance with the final standards for 
solid fuels to be based on a 30-day 
rolling average. The Administrator 
believes that the 30-day rolling average 
will allow boilers made by all four major 
boiler manufacturers to achieve the 
standards while giving boiler operators 
the flexibility needed to handle 
conditions encountered during normal 
operation. 

Although the Administrator has not 
evaluated continuously monitored NO. 
data from boilers manufactured by 
companies other than CE, the data from 
CE boilers are considered representative 
of the other boiler manufacturers. This is 
because the boilers of all four : 
manufacturers are capable of achieving 
the same NO. design limit, and because 
the conditions that occur during normal 
operation of a boiler (e.g., slagging, 
variations in fuel quality, and load 
reductions) are similar for all four 
manufacturer designs. These conditions. 
the Administrator believes, lead to 
similar emission variability and require 
essentially the same degree of 
operational flexibility. 

Some commenters have question the 
validity of the Colstrip data because the 
Colstrip continuous NO. monitors have 
not passed certification tests. In April 
and June of 1978 EPA conducted a 
detailed evaluation of these monitors. 
The evaluation led the Administrator to 
conclude that the monitors were 
probably bias~d high, but by less than 
21 ng/J (0.50 lb/million Btu) heat input. 
Since this error i'! so small (less than 10 
percent), the Administrator considers 
the data appropriate to use in 
developing the standards. 

A number of commenters expressed 
concern over the ability of as many as 
three of the four major boiler 
manufacturer designs to achieve the 
proposed standards. Although most of 
the available NO. test data are from CE 
boilers, the Administrator believes that 
all four of the boiler manufacturers will 
be able to supply boilers capable of 
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achieving the standards. This conclusion 
is supported with (1) emission test 
results from 14 CE. seven Babcock and 
Wilcox (B&W), three Foster Wheeler 
(FW), and four Riley Stoker (RS) utility 
boilers; (2) 34 months of continuously 
monitored NO .. emission data from 
seven CE boilers; and (3) an evaluation 
of plans under way at B&W, FW, and RS 
to develop low-emission burners and 
furnace designs. Full-scale tests of these 
burners and furnace designs have 
proven their effectiveness in reducing 
NO" emissions without apparent Jong
tenn adverse side effects. 

Another issue raised by commenters 
concerned the effect that variations in 
the nitrogen content of coal may have on 
achieving the NO .. standards. The 
Adminstrator recognizes that NO" levels 
are sensitive to the nitrogen content of 
the coal burned and that the combustion 
of high-nitrogen-content coals might be 
expected to result in higher NO,. 
emissions than those from coals with 
low nitrogen contents. However, the 
Administrator .also recognizes that other 
factors contribute to NO,. levels, 
including moisture in the coal, boiler 

· design, and boiler operating practice. In 
the Administrator's judgment, the 
emission limits for NO,. are achievable 
with properly designed and operated 
boilers buniing any coal, regardless of 
its nitrogen content. As evidence of this, 
three of the six boilers tested by EPA 
burned coals with nitrogen contents 
above average, and yet exhibited NO,. 
emission levels well below the 
standards. The three boilers that burned 
coals with lower nitrogen contents also 
exhibited emission levels below the 
standards. The Administrator believes 
this is evidence- that at NO,. levels near 
210 and 260 ng/J (0.50 and 0.60 lb/ 
million Btu) heat input, factors other 
than ftiel-nitrogen-content predominate 
in determining final emission levels. · 

A number of commenters expressed 
concern over the potential for 
accelerated tube wastage (i.e., 
corrosion) during operation of a boiler in 
compliance with tlie proposed 
standards. Almost all of the 300-hour 
and 30-day coupon corrosion tests 
conducted during the EPA-sponsored 
low-NO,. studies indicate that corrosion 
rates decrease or remain stable during 
operation of boilers at NO,. levels as low 
as those required by the standards. In 
the few instanees where corrosion rates 
increased during low-NO" operation, the 
increases were considered minor. Also, 
CE has guaranteed that its ne,w boilers 
will achieve the NO,. emission limits 
without increased tube corrosion rates. 
Another boiler manufacturer, B&W, has 
developed new low-emission burners 

that minimize corrosion by surrounding 
the name in an oxygen-rich atmosphere. 
The other boiler manufacturers have 
also developed techniques to reduce the 
potential for corrosion during low-NO,. 
operation. The Administrator has 
received no contrasting information to 
the effect that boiler tube corrosion 
rates would significantly increase as a 
result of compliance with the standards. 
·Several commenters stated that 

according to a survey of utility boilers 
subject to the 300 ng/J (0.70 lb/million 
Btu) heat input standard under 40 CFR 
Part 60, Subpart D, none of the boilers 
can achieve the standard promulgated 
here of 260 ng/J (0.60 lb/million Btu) 
heat input on a range of bituminous 
coals. Three of the-six utility boilers 
tested by EPA burned bituminous coal. 
(Two of these boilers were 
manufactured by CE and one by B&W.) 
In addition, the Administrator has 
reviewed continuously monitored NO. 
data from two CE boilers that burn 
bituminous coal. Finally, the 
Administrator has examined NO,. 
emission data obtained by the boiler 
manufacturers on seven CE, four B&W, 
three FW, and three RS modem boilers, 
all of which burn bituminous coal. 
Nearly all of these data are below the 
260 ng/J (0.60 lb/million Btu) heat input 
standard. The Administrator believes 
that these data provide adequate 
evidence that the final NO,. standard for 
bituminous coal is achievable by all folll' 
boiler manufacturer designs. 

An issue raised by several 
commenter& concerned the use of 
catalytic ~mmonia injection and 
advanced low-emission burners to 
achieve NO,. emission levels as low as 
15 ng/J (0.034 lb/million Btu) heat input. 
Since these controls are not yet· 
available, the commenters 
recommended that new utility boilers be 
design~d with sufficient space to allow 
for the installation of ammonia injection 
and advanced burners in the future. In 
the meantime the commenters 
recommended that NO,. emissions be 
limited to 190 ng/J (o.45 lb/million Btu) 
heat input. The Administrator believes 
that the technology needed to achieve 
NO,. levels as low as 15 ng/J (0.034 lb/ 
million Btu) heat input has not been 
adequately demonstrated at this time. 
Although a pilot-scale catalytic
ammonia-injection system has 
successfully achieved 90 percent NO,. 
removal at a coal-fired utili.ty power · 
plant in Japan, operation of a full-scale 
ammonia-injection system has not yet 
been demonstrated on a large coal-fired 
boiler. Since the Clean Air Act requires 
that emission control technology for new 
source performance standards be 
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adequately demonstrated, the 
Administrator cannot justify 
establishing a low NO. standard based 
on unproven technology. Similarly, the 
Administrator cannot justify requiring 
boiler designs to provide for possible 
future installation of unproven 
technology. 

The recommendation that NO .. 
emissions be limited to 190 ng/J (0.45 lb/ 
million Btu) heat input is based on boiler 
manufacturer guarantees in California. 
(No such utility boilers have been built 
as yet.} Although manufacturer 
guarantees are appropriate to consider 
when establishing emission limits. they 
cannot always be used es a basis for a 
standard. As several commenters have 
noted; manufacturers do not always 
achieve their performance guarantees. 
The standard is not established at this 
level, because emission test data are not 
available which demonstrate that a 
level of 190 ng/J (0.45 lb/million Btu) 
heat input can be continuously achieved 
without adverse side effects when a 
wide variety of coals are burned. 

Regulatory Analysis 

Executive Order 12044 (March 24, 
1978), whose objective is to improve 
Government regulations, requires 
executive branch agencies to prepare 
regulatory analyses for regulations that 
may have major economic 
consequences. EPA has extensively 
analyzed the costs and other impacts of 
these regulations. These analyses, which 
meet the criteria for preparation of a 
regulatory analysis, are contained 
within the preamble to the proposed 
regulations (43 FR 42154), the 
background documentation made 
available to the public at the time of 
proposal (see STUDIES, 43 FR 42171). 
this preamble, and the additional 
background information document 
accompanying this action ("Electric 
Utility Steam Generating Units, 
Background Information for 
Promulgated Emission Standards," EPA-
450/3-79--021). Due to the volume of this 
material and its continual development 
over a period of 2-3 years, it is not 
practical to consolidate all analyses into 
a single document. The following 
discussion gives a summary of the most 
significant alternatives considered. The 
rationale for the action taken for each 
pollutant being regulated is given in a 
previous section. 

In order to determine the appropriate 
form and level of control for the 
standards, EPA bas performed extensive 
analysis of the potential national 
impacts associated with the alternative 
standards. EPA employed economic 
models to forecast the structure and 
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operating characteristics of the utility 
lndustry in future years. These models 
project the environmental, economic, 
and energy impacts of alternative 
standards for the electric utility 
industry. The major analytical efforts 
took piece in three phases es described 
b~low. 

Phase 1. The initial effort comprised a 
preliminary analysis completed in April 
1978 end a revised assessment 
completed in August 1978. These 
analyses were presented in the 
September 19, 1978 Federal Register 
proposal (43 FR 42154). Corrections to 
the September proposal package end 
additional infonnetion was published on 
November ?:7, 1978 (43 FR 55258). 
Further details of the analyses can be 
found in "Background Information for 
Proposed SO. Emission Standards-
Supplement," EPA 450/.2-78-007&-1. 

Phase 2. Following the September 19 
proposal. the EPA staff conducted 
additional analysis of the economic, 
environmental and energy impacts 
nsociated with various alternative 
sulfur dioxide standards. As part of this 
effort. the EPA staff met with 
representatives of the Department of 
Energy, Council of F.conomic Advisors, 
Council on Wage and Price Stability, 
and others for the purpose of 
reexamining the assumptions used for· 
the August analysis and to develop 
alternative forms of the standard for 
analysis. As a result. certain 
assumptions were changed and a 
number of new regulatory alternatives 
were defined. The EPA staff again 
employed the economic model' that was 
used in August to project the national 
and regional impacts associated with 
each alternative considered 

The results of the phase 2 analysis 
were presented and discussed at the 
public hearings in December and were 
published in the Federal Register on 
December 8, 1978 (43 FR 7834). 

Phase 3. Following the public 
hearings, the EPA staff continued to 
analyze the impacts of alternative sulfur 
dioxide standards. There were two 
primary reasons for the continuing 
analysis. First, the detailed analysis · ' 
(separate from the economic modeling) 
of regional coal production impacts 
pointed to a need to investigate a range 
of higher emission limits. 

Secondly, several comments were 
received from the public regarding the 
potential of dry sulfur dioxide scrubbing 
systems. The phase 1 and phase 2 
analyses had assumed that utilities 
would use wet scrubbers only. Since dry 
scrubbing costs substantially less then 
wet scrubbing, adoption of the dry 
technology would substantially change 

the economic, energy, and 
environmental impacts of alternative 
sulfur dioxide standards. Hence. the 
phase 3 analysis focused on the impacts 
of alternative standards under a range 
of emission ceilings assuming both wet 
technology and the adoption of dry 
scrubbing for applications in which it is 
technically and economically feasible. 

Impacts Analyz.ed 

The environmental impacts of the 
alternative standards were examined by 
projecting pollutant emissions. The 
emissions were estimated nationally 
and by geographic region for each plant 
type, fuel type, and age category. The 
EPA staff also evaluated the waste 
products that would be generated under 
alternative standards. 

The economic and financial effects of 
the alternatives were examined. This 
assessment included en estimation of 
the utility capital expenditures for new 
plant and pollution control equipment as 
well as the fuel costs and operating and 
maintenance expenses associated with 
the plant and equipment. These costs 
were examined in tenns of annualized 
costs end annual revenue requirements. 
The impact on consumers was 
determined by analyzing the effect of 
the alternatives on average consumer 
costs and residential electric bills. The 
alternatives were also examined in . 
tenns of cost per ton of S01 removal. 
"Finally, the present value costs of the 
alternatives were calculated. 

The effects of the alternative 
proposals on energy production and 
consumption were also analyzed. 
National coal use was projected and 
broken down in terms of production and 
consumption by geographic region. The 
amount of western coal shipped to the 
Midwest and East was also estimated. 
In addition, utility consumption of oil 
and natural gas was analyzed. 

Major Assumptions 

Two types of assumptions have an 
important effect on the results of the 
analyses. The first group involves the 
model structure and characteristics; The 
second group includes the assumptions 
used to specify future economic 
conditions. 

The utility model selected for this 
analysis can be characterized as a cost 
minimizing economic model. In meeting 
demand, it determines the most 
economic mix of plant capacity and 
electric generation for the utility system, 
based on a consideration of construction 
and operating costs for new plants end 
variable costs for existing plants. It also 
determines the optimum operating level 
for new and existing plants. This 

-economic-based decision criteria should 
be kept in mind when analyzing the 
model results. These criteria imply. for 
example, that all utilities base decisions 
on lowest costs and that neutral risk is 

· associated with alternative choices. 
Such assumptions may not represent 

the utility decision making process in all 
cases. For example, the model assumes 
that a utility bases supply decisions on 
the cost of constructing and operating 
new capacity versus the cost of 
operating existing capacity. 
Environmentally, this implies a tradeoff 
between emissions from new and old 
sources. The cost minimization 
assumption implies that in meeting the 
standard a new power plant will fully 
scrub high-sulfur coal if this option is 
cheaper than fully or partially scrubbins 
low-sulfur coal. Often the model will 
have to make such a decision, especially 
in the Midwest where utilities can 
choose between burning local high
sulfur or imported western low-sulfur 
coal. The assumption of risk neutrality 
implies that a utility will always choose 
the low-cost option. Utilities, however, 
may perceive full scrubbing as involving 
more risks and pay a premium to be able 
to partially scrub the coal. On the other 
hand, they may perceive risks 
associated with long-range
transportation of coal, and thus opt for 
full control even though partial control 
is less costly. 

The a99umptions used in the analyses 
. to represent economic conditions in a 
given year have a significant impact on 
the final results reached. The major 

· assumptions used in the analyses ere 
shown in Table 1 and the significance of 
these parameters is summarized below. 

The growth rate in demand for electric 
power is very important since this rate 
determines the amount of.new capacity 
which will be needed and thus directly 
affects the emission estimates and the 
projections of pollution control costs. A 
high electric demand growth rate results 
in a larger emission reduction 
associated with the proposed standards 
and also results in higher costs. 

The nuclear capacity assumed to be 
installed in a given year is also. · 
important to the analysis. Because 
nuclear power is less expensive, the 
model will predict construction of new 
nuclear plants rather than new coal 
plants. Hence, the nuclear capacity 
assumption affects the amount of new 
coal capacity which will be required to 
meet a given electric demand level. In 
practice, there are a number of 
constraints which limit the amount of 
nuclear capacity which can be 
constructed, but for this study, nuclear 
capacity was specified approximately 
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equal to the mpderate growth 
projections of the Department of Energy. 

The oil price assumption has a major -
impact on the amount of predicted new 
coal capacity, emissions. and oil 
consumption. Since the model makes 
generation decisions based on cost, a 
low oil price relative to the cost of 
building and operating a new coal plant 
will result in more oil-fired generation 
and less coal utilization. This results in 
less new coal capacity which reduces 
capital costs but increases oil 
consumption and fuel costs because oil 
ls more -expensive per Btu than coal. 
This shift in capacity utilization also 
affects emissions. since an existing oil 
plant generally has a higher emission 
rate than a new coal plant even when 
only partial control is allowed on the 
new plant. , --

Coal transportation and mine labor 
rates both affect the delivered price of 
coal. The assumed transportation rate is 
generally more important to the 
predicted consumption of low-sulfur 
coal (relative to high-sulfur coal}, since 
that is the coal type which is most often 
shipped long distances. The assumed 
mining labor cost is more important to 
eastern coal costs and production 
estimates since this C(!al production is 
generally much more labor intensive 
than western coal. 

Because of the uncertainty involved in 
predicting future economic conditions, 
the Administrator anticipated a large 
number of comments from the public 
regarding the modeling assumptions. 
While the Administrator would have 
liked to analyze each scenario under a 
range of assumptions for each critical 
parameter, the number of modeling 
inputs made such an approach 
impractical. To decide on the best 
assumptions and to limit the number of 
sensitivity runs, a joint working group 
was formed. The group was comprised 
of representatives from the Department 
of Energy, Council of Economic 
Advisors, Council on Wage and Price 
Stability, and others. The group 
reviewed model results to date, 
identified the key inputs, specified the 
assumptions, and identified the critical 
paramet~rs for which the degree of 
uncertainty was such that sensitivity 
analyses should be performed. Three 

. months of study resulted in a number of 
changes which are reflected in l'able 1 
and discussed below. These 
assumptions were used in both the 
phase 2 and phase 3 analyses. 

After more evaluation. the joint 
working group concluded that the oil 
prices assumed in the phase 1 analysis 
were too high. On the other hand. no 
firm sufdance was available as to what 

oil prices should be used. In view of this, 
the working group decided that the best 
course of action was to use two sets of 
oil prices which reflect the beet 
estimates of those governmental entities 
concerned with projecting oil prices. The 
oil price sensitivity analysis was part of 
the phase 2 analysis which was 
distributed at the public hearing. Further 
details are available in the draft report, 
"Still Further Analysis of Alternative 
New Source Performance Standards for 
New Coal-Fired Power Plants (docket 
number IV-A-5J." The analysis showed 
that while the variation in oil price 
affected the magnitude of emissions, 
costs, and energy impacts, price . 
variation had little effect on the relative 
impacts of the various NSPS alternatives 
tested. Based on this conclusion, the 
higher oil price was selected for 
modeling purposes since it paralleled 
more closely the middle range 
projections by the Department of 
Energy. . 

Reassessment of the assumptions 
made in the phase 1 analysis also 
revealed that the impact of the coal 
washing cre.dit had not been considered 
in the mocJeling analysis. Other credits 
allowed by the September proposal, 
such as sulfur removed by the 
pulverizers or in bottom ash and flyash, 
were determined not to be significant 
when viewed at the national and 
regional levels. The coal washing credit, 
on the other hand, was found to have a 
significant effect on predicted emissions 
levels and, therefore, was factored into 
the analysis. 

As a result of this reassessment, 
refinements also were made in the fuel 
gas desulfurization (FGD) costs 
assumed. These refinements include 
changes in sludge disposal costs. energy 
penalties calculated for reheat, and 
module sizing. In addition, an error was 
corrected in the calculation of partial 
scrubbing costs. These changes have 
resulted in relatively higher partial 
scrubbing costs when compared to full 
scrubbing. 

Changes were made in the FGD 
availability assumption also. The phase 
1 analysis assumed 100 percent 
availability of FGD systems. This 
assumption, however, was in conflict 
with EPA's estimates on module 
availability. In view of this, several 
alternatives in the phase 2 analysis were 
modeled at lower system availabilities. 
The assumed availabilitf was consistent 
with a 90 percent availability for 
individual modules when the system is 
equipped with one spare. The analysis 
also too1' into consideration the 
emergency by-pass provisions of the 
proposed regulation. The analysis 
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showed that lower reliabilities would 
result in somewhat higher emissions and 
costs for both the partial and full control 

· cases. Total coal capacity was slightly 
lower under full control and slightly 
higher under partial control. While it 
was postulated that the lower reliability 
assumption would produce greater 
adverse imf>acts on full control than on 
partial control options, the relative 
differences in impacts w ... 'e found to be 
insignificant. Hence, the working group 
discarded the reliability issue as a major 
consideration in the anaiyzing oi 
national impacts of full and partial 
control options. The Administrator still 
believes that the newer approach better 
reflects the performance of well 
designed, operated. and maintained 
FGD systems. However, in order to 
expedite the analyses, ell subsequent 
alternatives were analyzed with an 
assumed system reliability of 100 
percent. 

Another adjustment to the analysis 
was the incorporation of dry so. 
scrubbing systems. Dry scrubbers were 
assumed to be available for both new 
and retrofit applications. The costs of 
these systems were estimated by EPA's 
Office of Research and Development 
based on pilot plant studies and 
contract prices for systems currently 
under construction. Based on economic 
analysis, the use of dry scrubbers was. 
assumed for low-sulfur coal (less than 
1290 ng/J or 3 lb S01/million Btu) 
applications in which the control 
requirement was 70 percent or less. For 
higher sulfur content coals, wet 
scrubbers were .assumed to be more 
economical. Hence, the scenarios 
characterized as using "dry" costs 
contain a mix of wet and dry technology 
whereas the "wet" scenarios assume 
wet scrubbing technology only. · 

Additional refinements included a 
change in the capital charge rate for 
pollution control equipment to conform 
to the Federal tax laws on depreciation. 
and the addition of 100 billion tons of 
coal reserves not previously accounted 
for in the model. 

Finally, a number.of less significant 
adjustments were made. These included 
adjustments in nuclear capacity to 
reflect a cancellation of a plant, 
consideration of oil consumption in 
transporting coal, and the adjustment of 
costs to 1978 dollars rather than 1975 
dollars. It should be understood that all 
reported costs include the costs of 
complying with the proposed particulate 
matter standard and NO. standards, as 
well as the sulfur dioxide alternatives. 
The model does not incorporate the 
Agency's PSD regulations nor 
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forthcoming requirements to protect 
visibility. . 

Public Comments 

Following the September proposal. a 
number of comments were received on 
the impact analysis. A great number 
focused on the model inputs, which 
were reviewed in detail by the joint 
working group. Members of the joint 
working group represented a spectrum 
of expertise (energy. jobs, environment. 
inflation, commerce). The following 
paragraphs discuss only those 
comments addressed to parts of the 
analysis which were not discussed ln 
the preceding section. 

One commenter suggested that the 
costs of complying with State 
Implementation Plan (SIP) regulations 
and prevention of significant 
deterioration requirements should not 
be charged to the standards. These coats 
are not charged to the standards in the 
analyses. Control requirements under 
PSD are based on site specific, case-by
case decisions for which the standards 
serves as a minimum level of control. 
Since these judgments cannot be 
forecested accurately, no additional 
control was assumed by the model 
beyond the requirements of these 
standards. In addition, the cost of 
meeting the various Sp> regulations was 
included as a base cost in all the 
scenarios modeled. Thus. any forecasted 
cost differences among alternative 
standards reflect differences in utility 
expenditures attributable to changes in 
the standards only. 

Another commenter believed that the 
time horizon for the analysis {1990/1995) 
was too short since most plants on line 
at that time will not be subject to the 
revised standard. Beyond 1995, our data 
show that many of the power plants on 
line today will be approaching 
retirement age. As utilization of older 
capacity declines, demand will be 
picked up by newer, better controlled 
plants. As this replacement occurs. 
national SO, emissions will begin to 
decline. Based on this projection, the 
Administrator believes that the 1990-
1995 time frame will represent the peak 
years for so. emissions and is, 
therefore, the relevant time fraine for 
this analysis. 

Use of a higher general inflation rate 
was suggested by one commenter. A 
distinction must be made between 
general inflation rates and real cost 
escalation. Recognizing the uncertainty 
·or future inflation rates, the EPA staff 
conducted the economic analysis in a 
manner that minimized reliance on thill' 
assumption. All construction. operating, 
end fuel costs were expressed as 

constant year dollars and therefore the 
analysis is not affected by the inflation 
rate. Only real cost escalation was 
included in the economic analysis. The 
inflation rates will have an impact on 
the present value discount rate chosen 
since this factor equals the inflation rate 
plus the real discount rate. However, 
this impact is constant across all 
scenarios end will have little impact on 
the conclu1ions of the analysis. 

Another commenter opposed the 
presentation of economic impacts ln 
terms of monthly residential electric 
bills, since this treatment neglects the 
Impact of higher energy costs to 
industry. The Administrator agrees with 
this comment and has included indirect 
consumer impacts in the analysis. Based 
on results of previous analysis of the 
electric utility industry, about half of the 
total costs due to pollution control are 
felt as direct increases in residential 
electric bills. The increased costs also 
Dow into the commercial and industrial 
sectors where they appelll' as increased 
costs of consumer gooda. Since the 
Administrator is uriaware of any 
evidence of a multiplier effect on these 
costs, straight cost pass through was 
asswned. Based on this analysis, the . 
indirect consumer impacts {Table 5) 
were concluded to be equal to the 
monthly residential bills ("Economic 
and Financial Impacts of Federal Air 
and Water Pollution Controls on the · 
Electric Utility Industry," EPA-230/3-
76/013, May 1976). 

One utility company commented that 
the model did not adequately simulate 
utility operation since it did not carry 
out hour-by-hour dispatch of generating 
units. The model dispatches by means of 
load duration curves which were 
developed for each of 35 demand 
regions across the United States. 
Development of these curves took into 
consideration representative daily load 
curves. traditional utility reserve · 
margins, seasonal demand variations, 
and historical generation data. The 
Administrator believes that this 
approach is adequate for forecasting 
long-term impacts since it plans for 
.meeting short-term peak demand 
requirements. 

Summary of Results 

The final results of the analyses are 
presented in Tables 2 through 5 and 
discussed below. For the three 
alternative standards presented; 
emission limits and percent reduction 
requirements are 30-day rolling 
averages, and each standard was 
analyzed with a particulate standard of 
13 ng/J (0.03 lb/million Btu) and the 
proposed NO. standards. The full 
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control option was specifled 11s a 520 
ng/J (1.2 lb/million Btu) emission limit 
with a 90 percent reduction in potential 
SO, emissions. The other options ere the 
.same as full control except when the 
emissions to the atmosphere are 
reduced below 260 ng/J (0.6 lb/million 
Btu) in which case the minimum percent 
reduction requirement is reduced. The 
variable control o,tion requires a 70 
percent minimum reduction and the 
partial control option has a 33 percent 
minimum reduction requirement. The 
impacts of each option were forecast 
first assuming the use of wet scrubbers 
only and then assuming introduction of 
dry scrubbing technology. In contrast to 
the September proposal which focu1ed 
on 1990 impacts. the analytical results 
presented today are for the year 1995. 
The Administrator believes that 1995 
better represents the differences amoill 
alternatives since more new plants 
subject to the standard will be on line 
by 1995. Results of the 1990 analyses are 
available in the public record. 

Wet Scrubbing Results 

The projected SO, emissions from 
utility boilers are shown by plant type 
and geographic region in Tables 2 and 3. 
Table 2 details the 1995 national SO. 
emissions resulting from different plant 
types and age groups. These standards 
will reduce 1995 SO, emissions by about 
3 million tons per year (13 percent) as 
compared to the current standards. The 
emissions from new plants directly 
affected by the standards are reduced 
by up to 55 percent. The emission 
reduction from new plants is due in part 
to lower emission rates and in part to 
reduced coal consumption predicted by 
the model. The reduced coal • 
consumption in new plants results from 
the increased cost of constructing and 
operating new coal plants due to 
pollution controls. With these increased 
costs, the model predicts delays in 
construction of new plants and changes 
in the utilization of these plants after 
start-up. Reduced coal consumption by 
new plants is accompanied by higher 
utilization of existing plants and 
combustion turbines. This shift causes 
increased emissions from existing coal
and .oil-fired plants, which partially 
offsets the emission reductions achieved 
by new plants subject to the standard. 

Projections of 1995 regional S01 
emissions are summarized in Table 3. 
Emissions in the East are reduced by 
about 10 to 13 percent as compared to 
predictions under the current standards. 
whereas Midwestern emissions are 
reduced only slightly, The smaller 
reductions in the Midwest are due to a 
slow growth of new coal-rired capacity. 
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1n general, introductions of coal-fired 
capacity tends to reduce emissions since 
new coal plants replace old coal- and 
oil-fired units which have higher 
emission rates. The greatest emission 
reduction occurs in the West and West 
South Central regions where significant 
growth is expected and today's 
emissions are relatively low. For these 
two regions combined, the full control 
option reduces emissions by 40 percent 
from emission levels under the current 
standards. while the partial and variable 
options produce reductions of about 30 
percent. 

Table 4 illustrates the effect of the 
proposed standards on 1995 coal 
production, western coal shipped east, 
and utility oil and gas consumption. 
National coal production is predicted to 
triple by 1995 under all the alternative 
standards. This increased demand 
raises production in all regions of the 
country as compared to 1975 levels. 
Considering these major increases in 
national production. the small 
production variations among the 
alternatives are not large. Compared to 
production under the CUJTent standards, 
production is down somewhat in the · 
West, Northern Great Plains, and 
Appalachia, while production is up in 
the Midwest. These shifts occur because 
of the reduced economic advantage of 
low-sulfur coals under the revised 
standards. While three times higher than 
1975 levels, western coal shipped east is 
lower under all options than under the 
current standards. 

Oil consumption in 1975 was 1.4 
million barrels per day. The 3.1 million 
barrels per day figure for 1975 
consumption in Table 4 includes utility 
f!atural gas consumption (equivalent of 
1.7 million barrels per day) which the 
analysis assumed would be phased out 
by 1990. Hence, in 1995, the 1.4 million 
barrel per day projection under current 
standards reflects retirement of existing 
oil capacity and offsetting increases in 
consumption due to gas-to-oil 
conversions. 

Oil consumption by utilities is 
predicted to increase under all the 
options. Compared to the CUJTent 
standards, increased consumption is 
200,000 barrels per day under the partial 
and variable options and 400,000 ·barrels 
per day under full control. Oil 
consumption differences are due to the 
higher costs of_ new coal plants under 
these standards, which causes a shift to 
more generation from existing oil plants 
and combustion turbines. This shift in 
generation mix has important 
implications for the decision-making 
process, since the only assumed 
constraint to utility oil use was the 

price. For example, if national energy 
policy imposes other constraints which 
phase out or stabilize oil use for electric 
power generation, then the differences 
in both oil consumption and oil plant 
emissions (Table 2) across the various 
standards will be mitigated. 
Constraining oil consumption, however, 
will spread cost differences among 
standards. 

The economic effects in 1995 are 
shown in Table 5. Utility capital 
expenditures increase under all options 
as compared to the $770 billion 
estimated to be required through 1995 in 
the absence of a change in the standard. 
The capital estimates in Table 5 are 
increments over the expenditures under 
the current standard and include both 
plant capital (for new capacity) and 
pollution control expenditures. As 
shown in Table 2, the model estimates 
total industry coal capacity to be about 
17 GW (3 percent) greater under the 
non-uniform control options. The cost of 
this extra capacity makes the total 
utility capital expenditures higher under 
the partial and variable options, than 
under the lull control option, even 
though pollution control capital is lower. 

Annualized cost includes levelized 
capital charges, fuel costs, and 
operation and maintenance costs 
associated with utility equipment. All of -
the options cause an increase in 
annualized cost over the current 
standards'. Thia increase ranges from a 
low of $3.2 billion for partial control to 
$4.1 billion for full control, compared to 
the total utility annualized costs of 
about $175 billion. 

The average monthly bill is 
determined by estimating utility revenue 
requirements which are a function of 
capital expenditures, fuel costs, and 
operation and maintenance costs. The 
average bfll is predicted to increase only 
slightly under any of the options, up to a 
maximum 3-percent increase shown for 
full control. Over half of the large total 
increase in the average monthly bill 
over 1975 levels ($25.50 per month) is 
·due to a significant increase in the 
amount of electricity used by each 
customer. Pollution control 
expenditures, including those to meet 
the current standards, account for about 
15 percent of the increase in the cost per 
kilowatt-hour while the remainder of the 
cost increase is due to capitaJ intensive 

energy costs in the commercial and 
industrial sectors. 

The incremental costs per ton of S01 
removal are also shown in Table 5. The 
figures are determined by dividing the 
change in annualized cost by the change 
in annual emissions, as compared to the 
current standards. These ratios are a 
measure of the cost effectiveness of the 
options, where lower ratios represent a 
more efficient resource allocation. All 
the options result in higher cost per ton 
than the current standards with the full 
control option belns the most expensive. 

Another measure of cost effectiveness 
ls the average dollar-per-ton cost at the 
plant level. This figure compares total 
pollution control cost with total S01 
emission reduction for a model plant. 
Thia average removal cost varies 
depending on the level of control and 
the coal sulfur content. The range for full 
control is from $325 per ton on high
aulfur coal to $1,700 per ton on low
aulfur coal. On low-sulfur coals, the 
partial control cost is $2,000 per ton, and 
the variable coat is $1,700 per ton. 

The economic analyses also estimated 
the net present value cost of each 
option. Present value facilitates 
comparison of the options by reducing 
the streams of capital. fuel, and 
operation and maintenance expenses to 
one number. A present value estimate 
allows expenditures occurring at 

. different times to be evaluated on a 
similar basis by discounting the 
expenditures back to a fixed year. The 
costs chosen for the present value 
analysis were the incremental utility 
revenue requirements relative to the 
current NSPS. These revenue 
requirements most closely represent the 
costs faced by consumers. Table 5 
shows that the present value increment 
for 1995 capacity is $41 billion for full 
control, $37 billion for variable control, 
and $32 billion for partial control. . 

Dry Saubbing Results 

Tables 2 through 5 also show the 
impacts of the options under the 
assumption that dry S01 scrubbing 
systems penetrate the pollution control 
market. These analyses assume that 
utilities will install dry scrubbing 
systems for all applications where they 
are technologically feasible and less 
costly than wet systems. (See earlier 
discussion of assumptions.) 

The projected S01 emissions from 
_ capacity expansion and real escalations 
in construction and fuel cost. 

Indirect consumer impacts.range from 
$1.10 to $1.60 per month depending on 

-the alternative selected. Indirect 
consumer impacts reflect increases in 
consumer prices due to ·the increased 

- utility boilers are shown by plan type 
and geographic region in Tables 2 and 3. 
National emission projections are 
similar to the wet scrubbing results. 
Under the dry control assumption. 
however, the variable control option is 
predicted to have the lowest national 
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emissions primarily due to lower oil 
plant emissions relative to the full 
control option. Partial control produces 
more emissions than variable control 
becau'!le of higher emissions from new 
plants. Compared to the current 
standards, regional emission impacts 
are also similar to the wet scrubbing 
projections. Full control results in the 
lowest emissions in the West, while 
variable control results in the lowest 
emissions in the East. Emissions in the 
Midwest and West South Central are 
relatively unaffected by the ot>tions. 

Inspection of Tables 2 and 3 shows 
that with the dry control assumption the 
current standard, full control. and 
partial control cases produce slightly 
higher emissions than the corresponding 
wet control cases. This is due to several 
factors, the most important of which is a 
shift in the generation mix. This shift 
occurs because dry scrubbers have 
lower capital costs and higher variable 
costs than wet scrubbers and, therefor, 
the two systems have different effects 
on the plant utilization rates. The higher 
variable costs are due primarily to 
transportation charges on intennediate 

..to low sulfur coal which must be used 
with dry scrubbers. The increased 
variable cost of dry controls alters the 
dispatch order of existing plants so that 
older, uncontrolled plants operate at 
relatively higher capacity factors than 
would occur under the wet scrubbing 
assumption, hence increasing total 
emissions. Another factor affecting 
emissions is utility coal selection which 
may be altered by differences in 
pollution control costs. 

Table 4 shows the effect to the 
proposed standards on fuels in 1995. 
National coal production remains ' 
essentially the same whether dry or wet 
controls are assumed. However, the use 
of dry controls causes a slight 
reallocation in regional coal production, 
except under a full control option where 
dry controls cannot be applied to new 
plants. Under the variable and partial 
options Appalachian production 
-increases somewhat due to greater 
demand for intermediate sulfur coals 
while Midwestern coal production · 
declines slightly. The non-unifonn 
options also result in a small shifting in 
the western regions with Northern Great 
Plains production declining and 
production in the rest of West 
increasing. The amount of western coal 
shipped east under the current standard 
is reduced from 122 million to 99 million 
tons (20% decrease) due to the increased 
use of eastern intermediate sulfur coals 
for dry scrubbing applications. Western 
coal shipped east is reduced further by 
the revised standards, to a low of 55 

mtllion tons under full control. Oil 
impacts under the dry control 
assumption are identical to the wet 
control cases. with full control resulting 
in increased consumption of 200 
thousand barrels per day relative to the 
partial and variable options. 

The 1995 economic effects of these 
standards.are presented in Table 5. In 
general. the dry control assumption 
results in lower costs. However. when 
comparing the dry control costs to the 
wet control figures it must be kept in_ 
mind that the cost base for comparison, 
the cllrrent standards, is different under 
·the dry control and wet control 
assumptions. Thus, while the 
uncremental costs of full control are 
higher under the dry scrubber 
assumption the total costs of meeting 
the standard is lower than if wet 
controls were used. 

The economic impact figures show . 
that when dry controls are assumed the 
cost savings associated with the 
variable and partial options is 
significantly increased over the wet 
control cases. Relative to full control the 
partial control option nets a savings of 
$1.4 billion in annualized costs which 
equals a $14 billion net present value 
savings. Variable control results in a 
$1.1 billion annualized cost savings 
which is a savings of $12 billion in net 
present value. These changes in utility 
costs affect the average residential bill 
only slightly, with partial control 
resulting in a savings of $.50 per month 
and variable control savings of $.40 per 
month on the average bill, relative to full 
control. 

Conclusions 

· One finding that l;ias been clearly 
demonstrated by the two years of 
analysis is that lower emission 
-standards on new plants do not 
necessarily result in lower national S01 

emissions when total emissions from the 
entire utility system are considered. 
There are two reasons for this finding. 
First, the lowest emissions tend to result 
from strategies that encourage the 
construction of new coal capacity. This 
capacity, almost regardless of the -
alternative analyzed, will be less 
polluting than the existing coal- or oil
fired capacity that it replaces. Second, 
the higher cost of operating the new 
capacity (due to higher pollution costs) 
may cause the newer, cleaner plants to 
be utilized less than they would be . 
under a less stringent alternative. These 
situations are demonstrated by the 
analyses presented here. 

The variable control option produces· 
emissions that are equal to or lower 
than the other options under both the 

IV-312 

wet and dry scrubbing assumptions. 
Compared to full control. variable 
control is predicted to result in 12 GW to 
17 GW more coal capacity. This 
additional capacity replaces dirtier 
existing plants and compensates for the 
slight increase in emissions from new 
plants subject to the standards. hence 
causing emissions to be less than or · 
equal to full control emissions 
depending on scrubbing cost assumption 
(i.e., wet or dry). Partial control and 
variable control produce about the same 
coal capacity, but the additional 300 
thousand ton emission reduction from 
new plants causes lower total emissions 
under t'he variable option. Regionally, all 
the options produce about the same 
emissions in the Midwest and West 
South Central regions. Full control 
produces 200 thousands tons less 
emissions in the West than the variable 
option and 300 thousand tons less than 
partial control. But the variable and 
partial options produce between 200 and 
300 thousand tons less emissions in the 
East. 

The variable and partial control 
options have a clear advantage over full 
control with respect to costs under both 
the wet and dry scrubbing assumptions. 
Under the dry assumption, which the 
-Administrator believes represents the 
best prediction of utility behavior, 
variable control saves about $1.1 billion 
per year relative to full control and 
partial control saves an additional $0.3 

·• billion. 
· All the options have similar impacts 

on coal production especially when 
considerihg the large increase predicted 
over 1975 production levels. With 
respect to oil consumption, however, the 
full control option causes a 200,000 
barrel per day increase as compared to 
both the partial and variable options. 

Based on these analyses, the 
Administrator has concluded that a non
uniform control strategy is best 
considering the environmental, energy, 
and economic impacts at both national 
and regional levels. Compared to other 
options analyzed, the variable control 
standard presented above achieves the 
lowest emissions in an efficient manner 

_ and will not disrupt local or regional 
coal markets. Moreover, this option 
avoids the 200 thousand barrel per day 
oil penalty which has been predicted 
under a number of control options. For 
these reasons, the Administrator 
belie.ves that the variable control option 
provides the best balance of national 
environmental, energy, and economic 
objectives. · 
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only. 
8ol!ora uh llnd llJ ash conl8nl • No c:recil -..ed. 

Table 2.-National t995 SO. Emissions From Utility Boilers• 

(Million tons) 

1975 CUrrent etandatds _,.. 
...,,,. City• MW City KW City 

SIPINSPS f'lwD•--·--- 15.5 15.8 111.0 tu 15.9 18.2 
New Planla' ---- 7.1 1.0 l.f · a.1 1.8 8.4 

OI Plants----·-··-···-···-·-·-· 1.0 1.0 u 1.4 .u 1.2 

TomlNatlanal 
Emiallona-- 18.B 23.7 ZS.B 20.8 l!0.1 -l!o.8 l!0.9 

Tollll Coal 
·~(GW)-.. - 205 1562 654 521 520 1134 1137 

Sludge genaallld (ltillian 

Iona~--------- 23 n 56 58 43 • 

Wet City 

18.0 111.1 
1.3 1.1 
u t.2 

l!0.8 l!0.5 

533 537 

50 41 

• Resutts ol joint EPA/DOE analyses con.,ietsd In May 1979 baed on al pliclll al 112.90, 118.40, llnd 12UIO/llbl in Ille 
.... 1885. 1990. llnd 1995, respectively. 

• Wl1ll 520 ngl J maximum emission limit. 
• Pllln!s Uljecl to existing State regulations or the current NSPS al t2 lb 90./mmion BTU. 
• 8898d on - so, 8CIUbbing COS1a. 
• Baaed on my SO. ecrubbing costs where appllc8ble. 
' Planl8 llj)ject IO the l8Yised Btandards. 

,..,,. 3.-RBgionlll 1995 SO. EmiBBions Prom Utility Boilen1 • 

(Million tons) 

l.ewlll al --• 

1875 Cinent standatda ~OCll*al Pw1llll CIDlllrol -- ~"*1inun 

..,.,. Oty• ... °" Wet City 

Total NalloNI 
Emlaiona.- 18.8 23.7 23.8 111.8 f!0.1 20.8 20.11 · 

Regional Emillsians: 
ea.• 11.2 11.2 10.1 10.1 8.8 11.8 ...,.. _______ 

8.1 &3 1.8 1.8 7.11 a.o 
West South Central·-·--··-···- 2.6 2.8 1.7 1.7 1.8 1.8 .... ________ .. __ 

t.7 1.7 - 0.9 0.11 t.2 t.2 

Tot.i Coal 
Cepactty (GW)._ 205 652 554 521 620 134 537 

Vutable m.111'111 
ro.. rrnmun. 

Wot City 

llll.8 20.5 

11.8 1.1 
1.8 a.o 
1.8 t.7 
u t.1 

633 537 

• Res&Als al joint EPA/DOE analyses ~ in May 1979 bea8cl on al pitcee al 112.90, 118.40, and 121.00/bbl in Ille 
,.,.. 1885. 1990, and 1995, respectively. 

• Wllll 520 ng/ J maximum emission lmll. 
•Based on - so, ICtUbbing costs. 
• Based on my SO. 8CIUbbing costs where applicable. 
• New England. Middle Atlantic, Soutli Atlantic. and East Soutli Cw*m1 CeNlia A9glona. 
' East Nor1h Cenlnll and West Nor1h Cennl Cerl8U9 AegloM. 
•West Soulh Central Cerl8U9 ~ 
• Mountain and P9dllc c... Reglonl. 
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Performance Testing 

Particulate Matter 

The final regulations require that 
Method 5 or 17 under 40 CFR Part 60, 
Appendix A. be used to determine 
compliance with the particulate matter 
emission limit. Particulate matter may 
be collected with Method 5 at an 
outstack filt.er temperature up to 160 C 
(320 F): Method 17 may be used when 
stack temperatures are less than 160 C 
(320 F). Compliance with the opacity 
!!tandard in the final regi.i!ation i.e 
determined by means of Method 9, 
under 40 CFR Part 60, Appendix A. A 
transmissometer that meets 
Performance Specification 1 under 40 
CFR Part 60, Appendix B is required. 

Several comments were received 
which questioned the accuracy of 
Methods 5 and 17 when used to measure 
particulate matter at the level of the 
1tandard. The accuracy of Methods 5 
and 17 is dependent on the amount of 
sample collected and not the 
concentration in the gas stream. To 
maintain an accuracy comparable to the 
accuracy obtained when testing for 
mass emission rates higher than the 

' standard, it is necessary to sample for 
longer times. For this reason. the 
regulation requires a minimum sampling 
time of 120 minutes and a minimum 

. sampling volume of 1.7 deem (60 dscf). 
Three comments raised the issue of 

potential interference of acid mist with 
the measurement of particulate matter • 
The Administrator recognized this issue 
prior to proposal of the regulations. In 
the preamble to the proposed 
regulations, the Administrator indicated 
that investigations would continue to 
determine the extent of the problem. A 
series of tests at an FGD-equipped 
facility burning 3-percent~sulfur coal 
indicate that the amount of sample 
collected using Method 5 precedures is 
temperature sensitive over the range of 
filter temperatures used (250° F to 380" 
F), with reduced weights at higher 
temperatures. Presumably, the 
decreased weight at higher filter 
temperatures reflect vaporization of acid 
lajst. Recently received particulate 
emission data using Method 5 at 32" F 
for a second coal-fired power plant 
equipped with an electrostatic 
precipitator and an FGD system 
apparently conflicts with the data 
generated by EPA. For this plant. 
particulate matter was measured at O.OZ 
lbs/million Btu. It is not known what 
portion of this particulate matter, if any 
was attributable to sulfuric acid mist. 

The intent of the particulate matter 
standard is to insure the installation, 
operation, and maintenance of a good 
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Tdle 4-lmpacts on FIJB/s In 1995' 

Lewi of control ' 

1975 Currenl a1andarda FIAi control Pettial control Variable con!JOI 
.:tual 33% minimum 70% llinimum 

Wei' Ory• Wet Ory WBI Ory WBI Ory 

U.S. Coal Production (mllliOn 
DIS): 

Appalachia ..... -- 3118 ... 524 483 465 475 486 470 484 
..-st. .................. _. __ 151 404 391 487 488 456 452 485 450 
Northam Great Plains .... 64 855 630 1133 6211 822 576 832 802 
West.-----··- 48 ' 230 222 182 180 212 228 203 217 

Total.--·····-·············· 647 1,na 1.767 1.765 1.761 1,765 1,742 1.770 1,752 
Westem Coal Shipped Eaal 

(million tons) ........................ 21 122 19 59 55 118 59 71 70 
OI ~on by Power 

Plants (million bbl/day): 
Power Plants ........... ·-···--- 1.2 1.2 1.6 1.6 1.4 1.4 1.4 1.4 Coal Transportation. _____ 02 02 02 02 0.2 02 02 02 

Total .••• ___ -3.1 1.4 1.4 1.8 1.8 1.6 1.8 1.8 1.8 

•Results of EPA analyses completed in May 1979 based on ol priqlS 01 $12.90. $16.40, and $21.00/bbl in 1he years 1985, 
1890. and 1995, respectively. · 

• Wrlh 520ng/ J maximum emission llmlt. . 
' Based on wet SO. 9CnJbbinQ costs. 
• Based on dry SO. ecrubbing where appllcable. 

Tdle 5.-1995 Economic Impacts" 

f 1976 cloHans I 

Avwage Monthly Residential Bills (SI 

Level OI control' 

Ory 

. Partial control 
33% minimum 

Ory WBI Ory 

month) ............................ -·····------ 153.00 152.85 $54.50 pus $54.15 153.95 $54.30 $54.05 
lndirecl Consumer Impacts ($/month) .• -----.. - 1.50 1.60 1.15 1.10 t.30 120 
lncremenlal Utility Capital Expendi-

tures. Cumulative 1976-1995 ($ .,. 
Ions) ...... --·-·····---······-·······-------- 4 5 8 -3 10 -1 

lncrementaJ Annualized Coe1 ($ bil-
lons) ............................................. - ...... ------·-- 4.1 4.4 32 3.0 3.6 3.3 

Pr-nl Value of Incremental Utility 
R_,.. Requirements (S billiOna) .••• ------ 41 45 32 31 37 33 

Incremental Cost OI SO' Rlllilction ($/ 
DI) ....... --·--------------- 1.322 1,428 1.094 1,012 1,183 1,036 

•Results OI EPA analyses completed in May 1979 based on ol prices of $12.90, $16.40, and $21.00/bbl in the yean1 1985, 
1990, and 1995, respectively. 

• Wrlh 520 ng/ J maximum emission lmit. 
• Based on wet SO. acrubbing costs. 
•Based on dry SO. ICfUbbing costs where~-

emission control system. Since 
technology is not available for the 
control of sulfuric acid mist, which is 
condensed in the FGD system, the 
Administrator does not believe the 
particulate matter sample should 
include condensed acid mist. The final 

regulation, therefore. allows particulate 
matter testing for compliance between 
the outlet of the particulate matter 
control device and the inlet of a wet 
FGD system. EPA will continue to 
investigate revised procedures to 
minimize the measurement of acid mist 
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by Methods 5 or 17 when used to 
measure particulate matter after the 
FGD system. Since technology is 
available to control particulate sulfate 
carryover from an FGD system, and the 
Administrator believes good mist 
eliminators should be included with all 
FGD systems, the regulations will be 
amended to require particulate matter 
measurement after the FGD system 
when revised procedures for Methods 5 
or 17 are available. 

SO, and NO,. 

The final regulation requires that 
compliance with the sulfur dioxide and 
nitrogen oxides standards be 
determined by using continuous 
monitoring systems (CMS) meeting 
Performance Specifications 2 and 3, 
linder 40 CFR Part 60, Appendix B. Data 
from the CMS are used to calculate a» 
.day rolling average emission rate and 
percentage reduction (sulfur dioxide 
only) for the initial performance test 
required under 40 CFR 60.8. At the end 
of each boiler operating day after the 
initial performance test a new »day 
rolling average emission rate for sulfur 
dioxide and nitrogen oxides and an 
average percent reduction for sulfur 
dioxide are determined. The final 
regulations specify the minimum amount 
.of data that must be obtained for each 
30 successive boiler operating days but 
requires the calculation of the average 
emission rate and percentage reduction 
based on all available data. The 
minimum data requirements can be 
satisfied by using the Reference 
Methods or other approved alternative 
methods when the CMS, or components 
of the system, are inoperative. · 

The final regulation requires operation 
of the continuous monitors at all times, 
including periods of startup, shutdown, 
malfunction (NO. only). and emergency 
conditions (S01 only), except for those 
periods when the CMS is inoperative 
because of malfunctions, calibration or 
span checks. 

The proposed regulations would have 
required that compliance be based on 
the emission rate and percent reduction 
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(sulfur dioxide only) for each 24-hour 
period of operation. Continual 
determination of compliance with the 
proposed standard would have 
necessitated that each source owner or 
operator install redundant CMS or 
conduct manual testing in the event of 
CMS malfunction. 

Comments on the proposed testing 
requirements for sulfur dioxide and 
nitrogen oxides indicated that CMS 
could not operate without malfunctions; 
therefore. every facility would require 
redundant CMS. One commenter· 
caicuiaied thai seven CMS would be 
needed to provide the required data. 
Comments also .questioned the 
practicality and fi;!asibility of obtaining 
around-the-clock emissions data by 
means of manual testing in the event of 
CMS malfunction. The commenter 
stated that the need for immediate 
backup testing using manual methods 
would require a stand-by test team at all 
times and that extreme weather 
conditions or other circumstances could 
often make it'impossible for the test 
team to obtain the required data. The 
Administrator agrees with these 
comments and has redefined the data 
requirements to reflect the performance 
that can be achieved with one well
maintained CMS. The final requirements 
are designed to eliminate the need for 
redundant CMS and minimize the 
possibility that manual testing will be 
necessary. while assuring acquisition of 
sufficient data to document compliance. 

Compliance with the emission 
limitations for sulfur dioxide and 
nitrogen oxides and the percentage 
reduction for sulfur dioxide is 
determined from all available hourly 
averages. except for periods of startup, 
shutdown, malfunction or emergency 
conditions for each 30 successive boiler 
operating days. Minimum data 
requirements have been established for 
hourly averages, for 24-hour peri.ods, · 
and for the 30 successive boiler 
operating days. These minimum 
requirements eliminate the need for 
redundant CMS and minimize the need 
for testing using manual sampling 
techniques. The minimum requirements 
apply separately to inlet and outlet 
monitoring systems. · 

The regulation allows calculation of 
hourly averages for the CMS using two 
Dr more of the required four data points. 
This provision was added to 
accommodate those monitors for which 
span and calibration checks and minor 
repairs might require more than 15 
minutes. 
_ For any 24-hour period,.emissions 
data must be obtained for a minimum of 
75 percent of the hours during which the 

affected facility is operated (including 
startup, shutdown, malfunctions or 
emergency conditions). This provision 
was added to allow additional time for 
CMS calibrations and to correct minor 
CMS problems, such as a lamp failure, a 
plugged probe, or a soiled lens. 
Statistical analyses of data obtained by 
EPA show that there is no significant 
difference (at the 95 percent confidence 
interval) between 24-hour means based 
on 75 percent of the data and those 
based on the full data set. 

To provide time to correct major CMS 
malfunctions and minimize the 
possibility that supplemental testing will 
be needed, a provision has been added 
which allows the source owner Of · 
operator to demonstrate compliance if 
the minimum data for each 24-hour 
period has been obtained for 22 of tli!e 30 
successive boiler operating days. This 

·provision is based on EPA studies that 
have shown that a single pair of CMS 
pollutant and diluent monitors can be 
made available in excess of 75 percent · 
of the time and several comments 
showing CMS availability in excess of 
90 percent of the time. 

In the event a CMS malfunction would 
prevent the source owner or operator 
from meeting the minimum data 
requirements, the regulation requires 
that the reference methods or other 
procedures approved by the 
Administrator be used to supplement 
the data. The Administrator believes, 
however, that a single properly 
designed, maintained, and operated 
CMS with trained personnel and an 
appropriate inventory of spare parts can 
achieve the monitoring requirements 
with currently available CMS 
equipment. In the event that an owner or 
operator fails to meet the minimum data 
requirements, a procedure is provided 
wbich may be used by the 
Adininistrator to determine compliance 
with the SO. and N01 standards. The 
procedure is provided to reduce 
potential problems that might arise if an 
owner or operation is unable to me(lt the 
minimum data requirements or attempts 
to manipulate the acquisition of data so 
as to avoid the demonstration of 
noncompliance. The Administrator 
believes that an owner or operator 
should not be able to avoid a finding of 

- noncompliance with the emission 
standards solely by noncompliance with 
the minimum data requirements. 
Penalties related only to failure to meet 
the minimum data requirements may be 
less than those for failure to meet the 
emission standards and may not provide 
as great an incentive to maintain 
compliance with the regulations. 
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The procedure involves the 
calculation of standard deviations for 
the available inlet SO, monitoring data 
and the available outlet SO, and NO, 
monitoring data and assumes the data 
are normally distributed. The standard 
de\·iation of the inlet monitoring data for 
SO, is used to calculate the upper 
confidence limit of the inlet emission 
rate at the 95 percent confidence 
interval. The upper confidence limit of 
the inlet emission rate is used to 
de~ermine the potential combustion 
concentration and the allowable 
emission rate. The standard deviation of 
the outlet monitoring data for SO, and 
NO, are used to calculate the lower 
confidence limit of the outlet emission 
rates at the 95 percent confidence 
interval. The lower confidence limit of 
the outlet emission rate is compared 
with the allowable emission rate to 
determine compliance. If the lower 
confidence limit of the outlet emission 
rate is greater than the allowable 
emission rate for the reporting period, 
the Administrator will conclude that 
noncompliance has occurred. 

The regulations require the source 
owner or operator who fails to meet the 
minimum data requirements to perform 
the calculations required by the added 
procedure, and to report the results of 
the calculations in the quarterly report. 
The Administrator may use this 
information for determining the 
compliance status of the affected 
facility. 

It is emphasized that while the 
regulations permit a determination of 
the compliance status of a facility in the 
absence of data reflecting some periods 
of operation, an owner and operator is. 
required by 40 CFR 60.ll(d) to continue 
to operate the facility at all times so as 
to minimize emissions consistent with 
good engineering practice. Also, the 
added procedure which allows for a 
determination of compliance when less 
than the minimum monitoring data have 
been obtained does not exempt the 
source owner or operator from the 
minimum data requirements. Exemption 
from the minimum data requirements 
could allow the source owner to 
circumvent the standard, since the 
added procedure assumes random 
variations in emission rates. 

One commenter suggested that 
operating data be used in place of CMS 
data to demonstrate compliance. The 
Administrator does not believe, 
however, that the demonstration of 
compliance can be based on operating 
data alone. Consideration was given to 
the reporting of operating parameters 
during those periods when emissions 
data have not been obtained. This 
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aiternattve was rejected because it 
would mean that the source owner or 
operator would need to record the 
operating parameters at all times, and 
would imgose an administrative burden 
on source owners or operatohl in 
compliance with the emission 
monitoring requirements. The regulation 
requires the owner or operator to certify 
that the emission control systems have 
been kept in operation durin,g pet"iods 
when emissions data have not been 
obtained. 

Several c0nunenters indicated that 
CMS were not sufficiently &:curate to 
allow !or a determination of compliance. 
One commenter provided calculations 
showing th.at the CMS could report an 
FGD efficiency ranging from 77.5 to 90 
percent. with the saubber operating at 
an efficiency of 85 percent. The analysis 
submitted by the commenter is 
theoretically possible for any siIJ&]e data · 
point generated by the CMS. For the 30-
day averaging periods. however, random 
variations in individual data points are 
not significant. The criterion of . 
importance in showing compliance for 
this longer averaging time is the 
difference between the mean values 
measured by the CMS and the reference 
methods. EPA is developing quality 
assurance procedures, which wi11 
require a peri-Odic demonstration that 
the mean emission rates measured by 
the CMS demonstrates a consistent and 
reproducible relationship with the mean 
emission rates measured by the 
reference methods or acceptable 
modifications of these methods. 

A specific comment received on the 
monitoring requirements questioned the 
need to respan the CMS for sulfur 
dioxide when the sulfur content of the 
fuel changed by 0.5 percent The intent 
of this requirement was to assure that a 
change in fuel sulfur content would not 
result in emissions exceeding the range 
of the CMS. This requirement has been 
deleted on the premise that the source 
owner or operator will initiate his own 
procedures to protect himseU against 
loss of data. 

Several comments were also received 
concerning detailed technical items 
contained in Performance Specifications 
2 and 3. One comment, for example, 
suggested that a single ••relative 
accuracy" specification be used for the 
entire CMS, as opposed to separate 
values for the pollutant and diluent 
monitors. Another comment questioned 
the performance specification on 
instrument response time, while still 
other comments raised questions on 

·calibration procedures. EPA is in the 
process of revising Performance 
Specifications 2 and 3 to respond to 

these, and other questions. lhe QllTellt 
perf onnance specifications, however, 
ere adequate for the determination of 
compliance. 

Fuel Pretreatment 

The final regulation allows credit for 
fuel pretreatment to .remove sulflll' or 
increase heat content. Fuel pretreatment 
credits are determined in accordance 
with Method 19. Thia means that coal or 
oil may be treated before firing end the 
sulfur removed may be credited toward 
meeting the ~ percentage reduction 
requirement The final fuel pretreatment 
provisions are the aame as those 
proposed. 

Moat all oommenters oo this issue 
supported the fuel pretreatment 
crediting procedures proposed by EPA. 
Several commenterg reque1lted that 
credit also be given for sulfur removed 
in the coal bottom aah and fly a.sh. This 
is allowed under the final .regulati-On and 
was also allowed under 1he proposal in 
the optional "as-fired" fuel sampling 
prooedures under the SO. ea!Usion 
monitoring reqllirements. By monitoring 
so, emisswns (OB/J, lb/million Btu) with 
an a.fired fuel sampling system located 
upstream of ooal pulveriurs and with 
an in-staclc continuous SO, monitoring 
system downstream of the FGD system. 
sulfur removal credits are combined for 
the coal pulverizer, bottom ash. ny ash 
and FGD system into one removal 
efficiency. Other alternative sampling 
procedures may also be submitted to the 
Administrator for approval. · 

Several commenters indicated that 
they did not understand the proposed 
fuel pretreatment crediting procedure fol
refined fuel oil. The Administrator 
intended to allow fuel pretreatment 
credits for all fuel oil desulfurization 
processes used in preparation of utility 
boiler fuels. Thus. the input and output 
from oil desulfurization processes {e.g .. 
hydrotreatment units) that are used to 
pretreat utility boiler fuels used in 
determining pretreatment credits. If 
desulfurized oil is blended with 
undesulfurized oil, fuel pretreatment 
credits are prorated based on heat input 
of oils blended. The Administrator 
believes that the oil input to the _. 
desulfurizer should be considered the 
input for credit detennination and not 
the well head crude oil or input oil to the 
refinery. Refining of crude oil results in 
the separation of the base stock into 
various density fractions which range 
from lighter products such as naphtha 
and distillate oils. Most of the sulfur 
from the crude oil is bourid to the 
heavier residual oils which may have a 
sulfur content of twice the input crude 
oil. The residual oils can be upgraded to 
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a lower sulfur utility •team senerator 
fuel through the u8e of desulfurization 
technology {such ae 
hydrooosulfurization). 11te 
Administrator believes that it n 
appropriate to give full fuel pretreatment 
credit for hydrotreatment units and not 
to penalize hydrodesulfurization units 
which are 1tt1ed tfl process high-sulfur 
residual 011s. Th1tt1, the input to the 
hydrodesulfurization unit i9 utied to 
determine oil pretreatment credits and 
no\ 1he lower sulfur refinery input erode. 

. This procedure will allow full credit for 
reaidual oil hydrodesulfurization units. 

In relation to fuel pretreatment credits 
for coal. comrnenters requested that 
sampling be allowed prior lo the initial 
ooal breaker. Under the fmal standards, 
coal samplin,g may be conducted at any 
location {either before or after the initial 
coal breaker). It ia desirable to sample 
coal after the initial breaker because the 
smaller coal volume and coal size will 
reduce sampling requirements under 
Method 19. If sampling were conducted 
before the initial breaker, rock removed 
by the coal breaker would not result in 
any additional sulfur rel'llOval credil 
Coal samples are analyzed to determine 
potential SOa emissions in ng/J (lb/ 
million Btu) and any removal of rock or 
other similar reject material will not . 
change the potential SO. emiuion rate 
(ng/j; lb/million Btu). 

An owner or operator of an affected 
facility who elects to use fuel 
pretreatment credits is responsible for 
insuring that the EPA Method 19 
proced~i:es are followed in detenninin,g 
SOs removal ~dit for pretreatment 
equipment. 

Miscellaneous 

Establishment of standards of · 
performance for electric utility steam 
generating units was preceded by the 
Administrator's determination that these 
sources contribute significantly to air 
pollution which causes or contributes to 
the endangenitent of public health or 
welfare {36 FR 5931). and by proposal or 
regulations on September 19, 1978 {43 FR 
42154). In addition, a preproposal public 

· hearing (May 2s-;26. 1977) and a 
postproposal public hearing (December 
12-13, 1978} was held after notification 
was given in the Federal Register. Under 
section 117 of the Act, publication or 
these regulations was preceded by 
consultation with appropriate advisory 
committees, independent experts. and 
Federal depar~ents and agencies. 

Standards of performance for new 
fossil-fuel-fired stationary 80Ul'Ces 
established under section 111 of the 
Clean Air Act reflect: 
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Application of the best. te~hnologic~I 
1ystem of continuous em1ss1on reduction 
which (taking into consideration the cost of 
achieving such emission reduction, any 
nonair quality health and environmental 
impact and energy requirements) the · 

· Administrator detennines has been 
adequately demonstrated. (section 111(a)(1)) 

Although there may be emission 
control technology available that can 
reduce emissions below those levels 
required to comply with standa~s of 
performance, this technology might not 
be selected as the basis of standards of 
oerformance due to costs associated 
With its use. Accordingly, standards of 
performance should not be viewed as 
the ultimate iii achievable emission 
control. In fact, the Act requires (or has 
potential for requiri-',181, the impositi~n of 
a more stringent emission standard m 
several situations. 

For example, applicable costs do not 
play as prominent a role in determining 
the "lowest achievable emission rate" 
for new or modified sources located in 
nonattainment areas, i.e., those areas 
where statutorily-mandated health and 
welfare standards are being violated. In 
this respect, section 173 of the Act . 
requires that a new or modified source 
constructed in an area that exceeds the 
National Ambient Air Quality Standard 
(NAAQS) must reduce emissions to the 
level that reflects the "lowest 
achievable emission rate" (LAER), as 
defined in section 171(3), for such source 
category. The statute defines LAER as 
that rate of emission which reflects: 

·(A) The most stringent emission 
limitation which is contained in the 
implementation plan of any State for 
such class or category of source, unless 
the owner or operator of the proposed 
source demonstrates ·that such 
limitations are not achievable, or 

(81 The most stringent emission 
limitation which is achieved in practice 
by such class or category of source, 
whichever is more stringent. 

In no event can the emission rate 
exceed any applicable new source 
performance standard [section 171(3)). 

A similar situation may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the Act (Part C). These provisions 
require that certain sources [refel'1'8d to. 
in section 169(1)) employ "best available 
control technology" {as defined in 
section 169(3)) for all pollutants · 
regulated under the Act. Best available 
control technology (BACT) must be 
determined on a case-by-case basis, 
taking energy, environmental and 
economic impacts, and other costs into 
account. In no event may the application 
of BACT result in emissions of any 

pollutants which will exceed the 
emissions allowed by any applicable 
standard established pursuant to section 
111(or112) of the Act. 

In all events, State implementation 
plans (SIP's) approved or promulgated 
under section 110 of the Act must 
provide for Ute attainment and . 
maintenance of National Ambient Air 
Quality Standards designed to protect 
public health and welfare. For this 
purpose, SIP's must In some cases 
require greater e_mission reductions than 
those required by standards of 
performance for new sources. 

Finally, States are free under section 
116 of the Act to establish even more 
stringent emission limits than those 
established under section 111 or those 
necessary to attain or maintain the 
NAAQS under section 110. Accordingly, 
new sources may in some cases be 
subject to lim1tations more stringent 
than EPA's standards of performance 
under section 111, and prospective 
owners and operators of new sources 
should be aware of this possibility in 
planning for such facilities. 
. Under EPA's sunset policy for 
reporting requirements in regulations, 
the reporting requirements in this 
regulation will automatically expire five 
years from the date of promulgation 
unless the Administrator takes 
affirmative action to extend them. 
Within the five year period, the 
Administrator will review these 
requirements. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment for 
revisions determined by the 
Administrator to be substantial. The 
Administrator has determined that these 
revisions are substantial and has 
prepared an economic impact 
assessment and included the required 
information in the background 
information documents. 

Dated: lune 1, 1979. 
Douglas M. Coatie, 
Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

In 40 CFR Part 60, § 60.8 of Subpart A 
is revised, the heading and § 60.40 of 
Subpart D are revised, a new Subpart 
Da is added, and a new reference · 
method is added to Appendix A as 
follows: 

1. Section 60.B(d) and § 60.B(f) are 
revised as follows: 

I 80.8 Performance tests. 
• • • • • 
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(d) The owner or operator of an 
affected facility shall provide the 
Administrator at least 30 days prior 
notice of any performance test, except 
as specified under other eubpaps. to . 
afford the Administrator the opportumty 
to have an observer present. 
• • • • • 
· (f) Unless otherwise specified in the 

applicable subpart, each P'-- formance 
test shall consist of three separate runs 
using the applicable test method. Each 
run shall be conducted for the time and 
under the conditions specified in the 
appiicabie standard. For the purpose oi 
determining compliance with an 
applicable standard, the arithmetic 
means of results of the three runs shall 
apply. In the event that a sample is 
accidentally lost or conditions og;ur in 
which one of the three runs must be 
discontinued because of forced 
shutdown, failure of an irreplaceable 
portion of the sample train, extreme 
meteorological conditions, or other 
circumstances, beyond the owner or 
operator's control, compliance may, 
upon the Administrator's approval, be 
determined using the arithmetic mean of 
the results of the two other runs. 

2. The heading for Subpart D is 
revised to read as follows: 

Subpart D-Standards of Performance 
for FossH-Fuet-Flred Steam Generators 
for Which Construction Is Commenced 
After August 17, 1971 

3. Section 60.40 is amended by adding 
paragraph (d) as follows: 

§ 60.40 Appffcablllty and deslgnaUon of 
affected facility. 
• • * • • 

- (d) Any facility covered under Subpart 
Da is not covered under This Subpart. 
(Sec. 111, 301{a) of the <;lean Air Act as 
amended (42 U.S.C. il411, 7601(a)).) 

4. A new Subpart Da is atlded as 
follows: 

Subpart Da-Standards of Performance for 
Electric Utility Steam Generating Units for 
Which Construction Is Commenced After 
September 18, 1978 

Sec. 
60.40a Applicability and designation of 

affected facility. 
60.41a Definitions. 
60.42a Standard for particulate matter. 
60.43a Standard for sulfur dioxide. 
60.44a Standard for nitrogen oxides. 
60.45a Commercial demonstration pennit. 
60.46a Compliance provisions. 
60.478 Emission monitoring. 
60.488 Compliance detennination 

procedures and methods. 
60.49a Reporting requirements . 
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Aldhcntty: Sec. 111. 3M{a} of die C!ellft Air 
Act as amended {42 U.S.C. '7411, V«n(a)}, end 
additional nthority • aoted below. · 

Subpert De-Standard• of 
Performance for Electtlc Utllltr Steam 
Generating Units for Which 
Construction I• Commenced After 
Seplember 18, 1978 ... 
f 80.408 Appftc:ablfttJ and des1gnatton of 
affected feclllty. 

(a) The affected facility to which this 
1ubpart applies is each electric utility 
steam generating~nit: 

(1) That is capable of combusting 
more than 73 megawatts {ZSO million 
Btu/honr) heat input of fossil fnel {either 
atone or in cwnbination with any other 
fuel); and . 

{2} For which construction or 
modification is commenced afteT 
September 18, 1978. 

{b) This subpart applies to electric 
utility combined cycle gas turbines that 
are capable of combusting more than 73 
megawatts (250 million Btu/hour) heat 
input of fossil fuel in the steam 
generator. Only emissions resulting from 
combustion of fuels in the steam 
generating unit are subject to this 
_subpart. (The gas turbine emissions are 
subject to Subpart GG.) 

(c) Any change to an existing fossil
fuel-fired 1team generating unit to 
accommodate the use of combustible 
materials, other than fossil fuels, shall 
not bring that unit under the 
applicability of this subpart. 

(d) Any change to an existing steam 
generating linit originally designed to 
fire gaseous or liquid fossil fuels, to 
accommodate the use of any other fuel 
{fossil or nonfossilJ shall not bring that 
unit under the applicability of this 
subpart. 

f 80.41• Oeflnttlorw. 
As used in this subflart, atl terms not 

defined herein mall have the meaning 
given them in the Act and in subpart A 
of this part. 

''Steam generating unit" mean11 any 
furnace, boiler, or other device used fol' 
combusting fuel for the purpose of 
producing steam {including fossil..fueJ
fired steam generators associated with 
combined cycle gas turbines; nuclear 
steam generators are not included). 

"Electric utility_ steam generating unit" 
means any steam electric generating 
unit that is constructed for the purpose 
of supplying more than one-third of its 
potential electric output capacity and -
more than 25 MW electrical output to 
any utility power distribution system for 
sale. Any steam supp1ied to a steam 
distribution system for the purpose of 
pro1.riding steam to a steam-electric 

generator that would produce e1ectrical -
energy for sale is a~ considered in 
detemrlning the electrical energy output 
capacity of the effected facility. 

"Fossil fuel" means natural gat1, 
petrolt!um, coal, ·and any form of eolid, 
liquid, or ga&eOUs fuel derived from ach 
material for the purpose of creating· 
useful heat. 

"Sabbituminoas coal'" means coal that 
ls claBflified as eubbitmninoos A. B. or C 
accordi'l8 tu the Americen Society of 
Teeting and Materiats• (ASTM) 
Standard Specification for Clani&ation 
of Coals by Rank D388-68. 

"Lignite" meane coat that ie dauified 
89 lignite A or B according to the 
American Society of Testing and 
Materials• (ASTM) Standard 
Specification for Classification of Coals 
by Rank 0388-416. 

"Coal refuee"-meam waste product9 
of coal mining, physical coal cleaning. 
and coal preparation operations {e.g. 
culm, gob, etc.) containing coal, matrix 
material, day, and other orpaic and 
inorganic material. 

"Potential combustion concentration" 
means the theoretical emissions (ng/J, 
lb/million Btu heat input) that would 
l'e6ult from oombwition of a fuel in an 
uncleaned state 9without emiHion 
oontrol systeme) and: · 

{a) For particulate matter ia: 
(1) 3.000 ng/J (7.0 lb/nu1lion Btu) heat 

input for 110tid fuel; and 
(2) 75 ng/J co.11 lb/million Btu) heat 

input for liquid fuels. 
(b) For sulfur dioxide i1 detennined 

under§ 60.48a(b). 
(c} For nitrogen oxides ts: 
(1) 290 ng/f (0.67 lb/million Btu) heat 

-fopnt for gaseous fuels; 
{2) 310 ng/J (0.72 lb/million Btu} heat 

input for liquid fuels; and 
{3} 990 ng/J (2.30 lb/million Btll) heat 

input for aolid fuels. 
"Combined cycle gas turbine .. means 

a stationary turbine combustion system 
where heat from the turbine exhaust 
gases is recovered by a steam 
generating unit 

"Interconnected" means that two or 
more electric generating units are 
electrically tied together by a network cA 
power transmission lines. and other 
power transmission equipment 

"Electric utility company" means the 
largest interconnected organir.ation, 
business, or govemmentaJ entity that 
generates electric power for sale (e.g., a 
holding company with operating 
subsidiary companies). 

'"Principal company" means the 
electric utility company Cl!' companies 
which own the affected facility. 

.. Neighboring company'' meam any 
one of those electric utility <XJmpanies 
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with one or more electric power 
interconnections to the prindpal 
company and which have 
geographically adjoining eervice area&. 

"Net system capacity" means the IWn 
of the net electric generating capability 
(not necessarily equal to rated capacity) 

. of all electric generating equipment 
owned by an electric utility compaa7 
(incJucm,g steam geneniting unita, 
internal combustion -=ngines, gea 
mbines. nuclear unita, hydroelectric 
units, and all other dectric senecating 
equipment) plus firm contractaal 
plll'Chases that are interoomtected to the 
affected facility that hat the 
malfunctioning flue gas desulfurization 
system. The electric generatipg 
capability of equipment under multipJe 
owner.ship is prorated baaed cm 
ownership unless the proportional 
entitlement to electric-output is
otherwise established by cootractual 

· arrangement. 
"Sy1tem load" means the entire 

electric demand of an electric utility 
company's service area interconnected 
With the affected facility that bat the 
malfunctioning flue gas desulfurization 
system plus firm contractual sales to 
other electric utility companies. Sales to 
oth~ electric utility companies (e.g., 
emergency power) not oo a firm 
contractual basis may also be included 
in the system load when no available 
system capacity exists in the electric 
utility company to which the power is 
supplied for sale. . 

"System emergency reeervee" means 
an amount of electric generating 
capacity equivalent to the 1'ated 
capacity of the single largest electric 
generating trnit in (he electric utility 
company (including steam generating 
units, internal combustion enginee, gas 
turbines, nuclear units. hydroelectric 
units, and an other electric generating 
equipment) which is interconnected with 
the affected facility that hae the 
malfunctioning flue gas desulfurization 
system. The electric generating 
capability of equipment under multiple 
ownership is prorated based on 
ownership unless the proportional 
entitlement to electric output is 
otherwise established by contractual 
amingement. 

"Available system capacity .. means 
the capacity determined by subtracting 
the system load and the system 
emergency reserves from the net system 

· capacity. 
"Spinning reserve" means the sum of 

the unutilized net generating capability 
of all units of the electric utility 
company that are synchronized to the 
power distribution system and that are 
capable of immediately accepting 
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additional load. The electric generating 
capability of equipment under multiple 
ownership is prorated based on 
owne~hip unless the proportional 
entitlement to electric otltput is 
otherwise established by contractual 
afl'!lngement. 

"Available purchase power" means 
the lesser of the following: 

(a) The sum of available system 
capacity In all neighboring companies. 

(b) The sum of the rated capacities of 
the power Interconnection devices 
between the principal company and all 
neighboring companies, ;rillius the sum 
of the electric power load on these 
Interconnections. 

(c) The rated capacity. of the power 
transmission lines between the power 
Interconnection devices and the electric 
1enerating units (the unit in the principal 
company that has the malfunctioning 
flue gas desulfurization system and the 
unit(s) in the neighboring company 
fUpplying replacement electrical power) 
less the electric power load on these · 
transmission lines. 

"Spare Due gas desulfurization system 
module" means a separate system of 
aulfurdioxide emission control 
equipment capable of treating an / 
. amount of flue gas equal to the total 
amount of Due gas generated by an 
affected facility when operated at 
maximum capacity divided by the total 
number of nonspare Due gas 
desulfurization modules in the system. 

"Emergency condition" means that 
period of time when: 

(a) The electric generation output of 
an affected facility with a 
malfunctioning flue gas desulfurization 
system cannot be reduced or electrical 
output must be increased because: 

(1) All available system capacity in 
the principal company interconnected 
with the affected facility is being 
operated, and 

(2) All available purchase power 
Interconnected with the affected ·racility 
la being obtained, or 

(b) The electric generation demand is 
being shifted as quickly as possible from 
an affected facility with a 
malfunctioning flue gas desulfurization 
system to one or more electrical 
generating units held in reserve by the 
principal company or by a neighboring 
company, or 

(c) An affected facility with a . 
malfunctioning flue gas desulfurization 
system becomes the only available unit 
to maintain a part or all of the principal 
company's system emergency reserves 
and the unit is operated in spinning 
reserve at the lowest practical electric 
generation load consistent with not 
causing sipilicant phy~ical damage to 

the unit. H the unit is operated at a 
higher load to meet lead demand, an 
emergency condition would not exist 
unless the conditions under (a) of this 
definition apply. 

"Electric utility combined cycle gas 
turbine" means any combined cycle gas 
turbine used for electric generation that 
Is constructed for the purpose of 
supplying more than one-third of its 
potential electric output capacity and 
more than ZS MW electrical output to 
any utility power distribution system for 
sale. Any steam distribution system that 
is constructed for the pw-pose of 
providing steam to a steam electric 
generator that would produce electrical 
power for sale is also considered in 
detennining the electrical energy output 
capacity of the affected facility. 

"Potential electrical output capacity" 
Is defined as 33 percent of the maximum 
destsn heat Input capacity of the steam 
generating unit (e.g .. a steam generating 
unit with a 100-MW (340 million Btu/hr) 
fossil-fuel heat input capacity would 
have a 33-MW potential electrical 
output capacity). For electric utility 
combined cycle gas turbines the 
potential electrical output capacity is 
detennlned on the basis of the fossil-fuel 
firing capacity of the steam generator 
exclusive of the heat input and electrical 
power contribution by the gas turbine. 

"Anthracite" means coal that is 
classified as anthracite according to the 
American Society of Testing and 
Materials' (ASTM) Standard 
Specification for Classification of'Coals 
by Rank 0388-66. 

"Solid-derived 'fuel" means any solid, 
liquid, or gaseous fuel derived from solid 
fuel for the purpose of creating useful -
heat and includes, but is not limited to, 
solvent refined coal, liquified coal, and 
gasified coal. · 

"24-hour period" means the period of 
time between 12:01 a.m. and 12:00 
midnight. 

"Resource recovery uni.t" means a 
facility that combusts more than 75 
percent non-fossil fuel on a quarterly 
(calendar) heat input basis. 

"Noncontinental area" means the 
State of Hawaii, the Virgin Islands, 
Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the 
Northern Mariana Islands. 

"Boiler operating day" means a 24- · 
hour period during which fossil fuel is 
combusted in a steam generatifl8 unit for 
the entire 24 hours. · . 

f 60.428 Standard for particulate matter. 
(a) On and after the date on which the 

perfonnance test required to be 
conducted under § 60.8 is completed. no 
owner or operator subject to the 
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provisions of this subpart shall cause to 
be discharged into the atmosphere from· 
any affected facility any gases which 
contain particulate matter in excess of: 

(1) 13 ng/J (0.03 lb/miJlion Btu) heat 
Input derived from the combustion of 
solid, liquid, or gaseous fuel; 

(2) 1 percent of the potential 
combustion concentration (99 percent 
reduction) when combuqting solid fuel; 
and 

(3) 30 percent of potential combustion 
concentration (70 percent reduction) 
when combusting liquid fueJ. 

(b) On and after the daie the 
particulate matter performance test 
required to be conducted under § 60.8 is 
completed, no owner or operator subject 
to the provisions of this subpart shall 
cause to be discharged into the 
atmosphere from any affected facility 
any gases which exhibit greater than 20 
percent opacity (6-minute average), 
except for one 6-minute period per hour 
of not more than 27 percent opacity. 

f 80.43a Standard for euHur dioxide. 
(a) On and after the date on which the 

initial performance test required to be 
conducted under § 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusts 
solid fuel or solid-derived fuel. except as 
provided under paragraphs (c), (d), (f) or 
{h) of this section, any gases which 
contain sulfur dioxide in excess of: 

(1) 520 ng/J (1.20 lb/million Btu) heat 
Input and 10 percent of the potential 
combustion concentration (90 percent 
reduction), or 

(2) 30 percent of the potential 
combustion concentration (70 percent 
reduction), when emissions are less than 
260 ng/J (0.60 lb/million Btu) heat input. 

(b) On and after the date on which the 
Initial performance test required to be 
conducted under § 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusrs 
liquid or gaseous fuels (except for liquid 
or gaseous fuels derived from solid fuels 
and as provided under paragraphs (e) or 
(h) of this section}. any gases which 
contain sulfur dioxide in excess of: 

(1) 340 ng/J (0.80 lb/million Btu) heat 
input and 10 percent of the potential 
combustion concentration (90 percent 
reduction}, or 
. (2) 100 percent of the potential. 

combustion concentration (zero percent 
reduction) when emissions are Jess than 
86 ng/J (0.20 lb/million Btu) heat input. 

(c) On and after the date on which the 
Initial performance te11t required to be 
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conducted under I 60.8 is complete, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility which combusts 
solid solvent refined coal (SRC-D any 
gases which contain sulfur dioxide in 
excess of 520 ng/) (1.20 lb/million Btu) 
heat input and 15 percent of the 
potential combustion concentration (85 
percent reduction) except as provided 
under paragraph (f) of this section; 
compliance with the emission limitation 
is determined on a 30-day rolling 
average basis and compliance with the 
percent reduction requirement is 
determined on a 24-hour basis. 

(d) Sulfur dioxide emissions are 
limited to 520 ng/J {1.20 lb/million Btu) 
heat input from any affected facility 
which: 

(1) Combusts 100 percent anthracite, 
(2) Is classified as a resource recovery · 

facility, or 
(3) Is located in a noncontinental area 

and combusts solid fuel or solid-derived 
. fuel. 

(e) Sulfur dixoide emissions are 
limited to 340 ng/J (0.80 lb/million Btu) 
heat input from any affected facility 
which is located in a noncontinental 
area and combusts liquid or gaseous 
fuels (excluding solid-derived fuels). 

(f) The emission reduction 
requirements under this section do not 
apply to any affected facility that is 
operated under an SO, commercial 
demonstration permit issued by the 
Administrator in accordance with the 
provisions of I 60.45a. · 

(g) Compliance with the emission 
limitation and percent redu'ction 
requirements under this section are both 
determined on a 30-day rolling average 
basis except as provided under 
paragraph (c) of this section. 

(h) When different fuels are . 
combusted simultaneously, the 
applicable standard is determined by 
proration using the following formula: 

(1) If emissions of sulfur dioxide to the 
atmosphere are greater than 260 ngfJ 
(0.60 lb/million Btu) heat input 

F.o.- = (340 x + 520 y)/100 and 
Pao. = 10 percent 

(2) If emissions of sulfur dioxide to the 
atmosphere are equal to or less than.260 
ng/J (0.60 lb/~illion Btu) heat input: 

Eeo. = (340 x + 520 y)/100 and 
Pao, = (90 x + 70 y)/100 
where: . 
Eeo. is the prorated sulfur dioxide emission 

limit (ng/J heat input), 
Pao, is the percentage of potential sulfur 

dioxide emission allowed {percent 
reduction required = 100-P111,). 

x Is the percentage of total heat Input derived 
from the combustion of liquid or gaseous 
fuels {excluding solid-derived fuels) 

y Is the percentage of total heat input derived 
from the combustion of solid fuel 
(including solid-derived fuels) 

f 80.44a Standard for nitrogen oxides. 
(a) On and after the date on which the 

Initial performance test required to be 
conducted under I 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere from 
any affected facility, except as provided 
under paragraph (b) of this section, any 
gases which contain nitrogen oxides in 
excess of the following emission Whits, 
based on a 30-day ·rolling average. 

(1) NO. Emission Limit~ 

0-..Fuela: 

Emission limit 
ng/J (lb/nillion 8IU) 

lwalq,ut 

CoeMlerivad fuels 210 (0.50) 
All other luela- 16 (0.20) 

1.4*1Fuals: 
Coeklallved fuelll 210 f0.50) 
8llale oif_,____ 210 (0.50) 
Al other fuelll.. 130 (0.30) 

·Said Fuels: 
Coel.oerived tuell ---- 210 (0..50) 
Ml luaf containing more than . 

25'!1., by weight. coal reluae - EMmpt lrom NO. 

Ml fuel contalnWlg more than 
25'!1., by weight. llgnlte H the 
Ignite is riiined in North 
Dakol8. South Dakota. or 
Momana. and la combusted 
In a slag tap ,...,_ •• _ .... _._ 

Lignite not subject to the 340 
ng/J heal Input emission limit Subbituminoul coal., __ _ 

Bituminous coal··--
An11vacite coal-----All other fuels .... __ , ___ _ 

Slalldarda and NO. 
monitoring 
niquWementa 

. 340 (0.80) 

260 (0.60) 
210 (0.50) 
260 (0.60) 
l!60 (0.60) 
260 (0.60) 

(2) NO. reduction requirements-

Percent reduction 
of pOlenlial 

Fuel type combustion 
concentration 

Gaseous luela.,______ 25'!1. 
Uqukl fuels.________ 3011. 

Solld luela . . 8511. 

(b) The emission limitations under 
paragraph (a) of this section do not 
apply to any affected facility which is 
combusting CQal-derived liquid fuel and 
is operating under a commercial 
demonstration permit issued by the 
Administrator in accordance with the 
provisions of I 60.45a. 

(c) When two or more fuels are 
combusted simultaneously, the 
applicable standard is determined by 
proration using the followi.Iig formula: 

F.o. -=(88 w+t30 x+210 Y+260 z)/100 
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where: 
Exo ts the applicable standard for nl-trogen 

'oxides when multiple fuels are · 
combusted simultaneously (ng/J heat 
Input); · 

w Is the percentage of total beat input 
derived from the combustion of fuels 
subject to the 86 ng/J heat input 
1tandard; · 

x Is the percentage of total heat Input derived 
from the combustion of fuels subject to 
the 130 ng/J heat input standard; 

y Is the percentage of total heat input derived 
from the combustion of fuels subject to 
the 210 ng/J heat input standard; and 

z Is the percentage of total heat input derived 
from the combustion of fuels subject to 
the 260 ng/J heat input standard. 

§ 80.458 Commercial demonstration 
permit. 

(a) An owner or operator of an 
·affected facility proposing to 
demonstrate an emerging technology 
m~y apply to the Administrator for a 
commercial demonstration permit. The 
Administrator will issue a commercial 
demonstration permit in accordance . 
with paragraph (e) of this section. 
Commercial demonstration permits may 
be issued only by the Administrator, 
and this authority will not be delegated. 

(b) An owner or operator of an · 
affected facility that combusts solid 
solvent refmed coal (SRC-1) and who is 
issued a conimercial demonstration 
permit by the Administrator is not 
subject to the SO, emission reduction 
requirements under§ 60.43a(c) but must, 
as a minimum, reduce SO, emissions to 
20 percent of the potential combustion 
concentration (80 percent reduction) for 
each 24-hour period of steam generator 
operation and to l'ess than 520 ng/J (1.20 
lb/million Btu) heat input on a 30-day 
rolling average basis. 

(c) An owner or operator of a fluidized 
bed combustion electric utility steam. 
generator (atmospheric or pressurized) 
who is issued a commercial 
demonstration permit by the 
Administrator is not subject to the S01 
emission reduction requirements under 
§ 60.43a(a) but must, as a minimum, 
reduce S01 emissions to 15 percent of 
the potential combustion concentration 
(85 percent reduction) on a 30-day 
rolling average basis and to less than 
520 ng/J (1.20 lb/million Btu) heat input 
on a 30-day rolling average basis. 

(d) The owner or operator of an 
affected facility that combusts coal
derived liquid fuel and who is issued a 
commercial demonstration permit by the 
Administrator is not subject to the 
applicable NO,. emission limitation and 
percent reduction under§ 60.44a(a) but 
must, as a minimum, reduce emissions 
to less than 300 ng/J (0.70 lb/million Btu) 
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heat input on a 30-day rolling average 
basis. 

(e) Commercial demonstration permits 
may not exceed the following equivalent 
MW electrical generation capacity for 
any one technology category, and the 
_total equivalent MW electrical 
generation capacity for all commercial 
demonstration plants may not exceed 
15.000MW. 

Sold ~,..,., coel 

(SRC 1) •• -·--···-····-··- so, 11,000-10,000 
Fluidlzed bed canbJation 

(ab.....,00.lc) ..• :.... ......... __ so, 400-3,000 
Fluidized bed combuSl!on 

~-·····--· .. ······-· so, 400-1,200 
Coe! liqullica!lDn, __ _ JC>. 150-10,000 

Toal..,._lor .. 
18ct1 IOloglea ... _ •• __ _ 15,000 

t I0.4111 Compllance provlalone. 
(a) Compliance with the particulate 

matter emission limitation under 
I 60.42a(a)(1) constitutes compliance 
with the percent reduction requirements 
for particulate matter under 
I 60.42a(a)(2) and (3). 

(b) Compliance with the nitrogen 
oxides emission limitation under 
I 60.44a(a) constitutes compliance with 
the percent reduction requirements 
under I 60.44a(a)(2). . 

{c) The particulate matter emission 
standards under I 60.42a and the 
nitrogen oxides emission standards 
under I 60.44a apply at all times except 
during periods of starttip, shutdoWn. or 
malfunction. The sulfur dioxide emission 
.standards under I s0.43a apply at all 
times except during periods of startup, 
shutdown. or when both emergency 
conditions exist and the procedures 
under paragraph (d) of thia section are 
implemented. 

(d) During emergency conditions in 
the principal company, an affected 
facility with a malfunctioning flue gas 
desulfurization system may be operated 
if sulfur dioxide emiBBiona are 
minimized by: 

(1) Operating all operable flue gas 
desulfurization system modules, and 
bringing back into operation any 
malfunctioned module as soon as 
repairs are completed. 

(2) Bypassing Bue gases around only 
those flue gas desulfurization system 
modules that have been taken out of 
operation because they were incapable 
of any sulfur dioxide emission reduction 
or which would have suffered significant 
physical damage if they had remained in 
operation, and 

(3) Designing, constructing, and 
operating a spare flue gas 
desulfurization system module for an 
affected facility larger than 365 MW 
(1.250 million Btu/hr) heat input 
(approximately 125 MW electrical 
output capacity). The Administrator 
may at his discretion require the owner 
or operator within 60 days of 
notification to demonstrate spare 
module capability. To demonstrate this 
capability, the owner or operator must 
demonstrate compliance with the 
appropriate requirements under 
parag;aph (a}, (b}, (d}, {e), and (i} under 
I 60.43a for any period of operation 
lasting from 24 hours to 30 days when: 

(i) Any one flue gas desulfurization 
module is not operated. 

(ii) The affected facility is operating at 
the maximum heat input rate, 

(iii) The fuel fl.red during the 24-hour 
to 30-day period is representative of the 
type and average sulfur content of fuel 
used over a typical 30-day period, and 

(iv} The owner or operator has given 
the Administrator at least 30 day1 notice 
of the date and period of time over 
which the demonstration will be 
performed. 

(e) After the initial performance test 
required under I 60.8. compliance with 
the 1ulfur dioxide emission limitations 
and percentage reduction requirements 
under I 60.43a and the nitrogen oxides 
emission limitations under I 60.44a is 
based on the average emission rate for 
30 successive boiler operating days. A 
separate perfonnance test is completed 
at the end of each boiler operating day 
after the initial performance test, and a 
ne~ 30 day average emission rate for 
both sulfur dioxide and nitrogen oxides 
and a new percent reduction for sulfur 
dioxide are calculated to show 
compliance with the standards. 

(0 For the initial performance test 
required under I 60.8. compliance with 
the sulfur dioxide emission limitations 
and percent reduction requirements 
under I 60.43a and the nitrogen oxides 
emission limitation under I 60.44a is 
based on the average emission rates for 
sulfur dioxide, nitrogen oxides, and 
percent reduction for sulfur dioxide for 
the first 30 successive boiler operating 
days. The initial performance test is the 
only test in which at least 30 days prior 
notice ls required unless otherwise 
specified by the Administrator. The 
initial perfonnance test ls to be 
scheduled so that the first boiler 
operating day of the 30 successive boiler 
operating days Is completed within 60 
days after achieving the maximum 
production rate at whJch the affected 
facility wW be operated. but not later 
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than 160 days after initial startup of the 
facility. 

{g) Compliance is determined by 
calculating the arithmetic average of all 
hourly emission rates for so. and NO. 
for the 30 successive boiler operating 
days, except for data obtained during 
1tartup, ehutdown, malfunction (NO. 
only), or emergency conditions (SO. 
only). Compliance with the percentage 
reduction requirement for so. is 
determined based on the average inlet 
and average outlet so. emission rates 
for the 30 successive boiler operating 
.lau• -JW• 

(h) If an owner or operator has not 
obtained the minimum quantity of 
emission data as required under§ 60.47a 
,of this subpart. compliance of the 
affected facility with the emission 
requirements under 11 60.43a and 60.44a 
of this subpart for the day on which the 
30-day period ends may be determined 
by the Administrator by following the 
applicable procedures in sections 6.0 
and 7 .O of Reference Method 19 
{Appendix A). 

t 60.47• Em&.mon moNtorlng. 

(a} The owner or operator of an 
affected facility ahall lnsta.IJ, calibrate, 

· maintain. and operate a continuous 
monitoring system. and record the 
output of the system. for mevuri.ng the 
opacity of emissions discharged to the 
atmosphere, except where gaseous fuel 
is the only fuel combusted. H opacity 
interference due to water droplets exists 
in the stack (for ex.ample, from the use 
of an FGD system). the opacity is 
monitored upstream of the interference 
(at the inlet to the FGD system). If 
opacity interference la experienced at 
alJ locations {both at the inlet and outlet 
of the sulfur dioxide control system), 
alternate parameters indicative or the 
particulate matter control system's 
performance are monitored (subject to 
the approval of the Administrator). 

(b) The owner or operator of an 
affected facility shall install. calibrate. 
maintain. l!-lld operate a continuous 
monitoring system. and record the -
output of the system. for measuring 
sulfur dioxide emissions, except where 
natural gas ls the only fuel combusted, 
as follows: 

(1) Sulfur dioxide emissions are 
monitored at both the inlet and outlet of 
the sulfur dioxide control device. 

(2) For a facility which qualifies under 
the provisions of I 60.43a(d), sulfur · 
dioxide emissions are only monitored as 
discharged to the atmosphere. 

(3) An "as fired" fuel monitoring 
system (upstream of coal pulverizers) 
meeting the requirement. of Method 19 
(A?pendix A) may be used to detennlne 
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potential sulfur dioxide emissions in 
place of a continuous sulfur dioxide 
emission monitor at the inlet to the 
sulfur dioxide control device as required 
under paragraph (b)(l) of this section. 

(c) The owner or operator of an 
affected facility shall install, calibrate, 
maintain, and operate a continuous 
monitoring system, and record the 
output of the system, for measuring 
nitrogen oxides emissions discharged to 
the atmosphere. 

(d) The owner or operator of an 
affected facility shall install, calibrate, 
maintain, and operate a continuous 
monitoring system, and record the 
output of the system, for measuring the 
oxygen or carbon dioxide content of the 
flue gases at each location where sulfur 
dioxide or nitrogen oxides em.iesfons are 
monitored. · · 

(e) The continuous monitoring 
systems under paragraphs (b), (c), and 
(d) of this section are operated and data 
recorded durin8 all periods of operation 
of the affected facility including periods 
of startup. shutdown, malfunction or 
emergency conditions, except for 
continuous monitoring system 
breakdowns, repairs, calibration checks, 
and zero and span adjustments. 

(f) When emission data are not 
obtained because of continuous 
monitoring system breakdowns, repairs, 
calibration checks and zero and span 
adjustments, emission data will be 
obtained by using other monitoring 
systems as approved by the 
Administrator or the reference methods 
as described in paragraph (h) of this 
section to provide emission data for a 
minimum of 18 hours in at least 22 out of 
30 successive boiler operating days. 

(g) The 1-hour averages required 
under paragraph § 60.13(h) are 
expressed in ng/J (lbs/million Btu) heat 
input and used to calculate the average 
emission rates under § 60.46a. The 1-
hour averages are calculated using the 
data points required under§ 60.13(b). At 
least two data points must be used to 
calculate the 1-hour averages. 

(h) Reference methods used to 
supplement continuous monitoring 
system data to meet the minimum data 
requirements in paragraph § 60.47a(f) 
will be used as specified below or 
otherwise approved by the 
Administrator. 

(1) Reference Methods 3, 6, and 7, as · 
applicable, are used. The sampling 
location(s) are the same as those used 
for the continuous monitoring system. 

(2) For Method 6, the minimum 
sampling time is 20 minutes and the 
minimum sampling volume is 0.02 dscm 
(0.71 dscf) for each sample. Samples are 
taken at approximately 60-minute 

intervals. Each sample represents a 1-
hour average. 

(3) For Method 7, samples are taken at 
approximately 30-minute intervals. The 
arithmetic average of these two 
consective samples represent a 1-hour 
average. 

(4) For Method 3, the oxygen or 
carbon dioxide sample is to be taken for 
each hour when continuous SO. and 
NO,. data are taken .or when Methods 6 
and 7 are required. Each sample shall be 
taken for a minimum of 30 minutes in 
each hour using the integrated bag 
method specified in Method 3. Each 
sample represents a 1-hour average. 

(5) For each 1-hour average, the 
emissions expressed in ng/J (lb/million 
Btu) heat input are determined and used 
as needed to achieve the minimum data 
requirements of paragraph (f) of this 
section. 

(i) The "following procedures are used 
to conduct monitoring system 
performance evaluations under 
§ 60.13{c) and calibration checks under 
§ 60.13(d). 

(1) Reference method 6 or 7, as 
applicable, is used for conducting 
performance evaluations or sulfur 
dioxide and nitrogen oxides continuous 
monitoring systems. 

(2) Sulfur dioxide or nitrogen oxides, 
as applicable, is used for preparing · 
calibration gas mixtures under 
performance specification 2 of appendix 
B to this part. 

(3) For affected facilities burning only 
fossil fuel, the span value for a 
continuous monitoring system for 
measuring opacity is between 60 and 80 
percent and for a continuous monitoring 
system measuring nitrogen oxides is 
determined as follows: 

Foal fuel 

Oas .. _______ _ 

~ .. .. Solid ......... ______ _ 
Combination ... _____ _ 

where: 

Span value for 
nitrogen oxides (ppm) 

600 
600 

1,000 
600 (X+y)+1,000Z 

x le the fraction of total heat input derived 
from gaseous fossil fuel, 

J is the fraction of total heat input derived 
from liquid fossil fuel, and 

s la the fraction of total heat input derived 
from solid fossil fuel 

(4) All span values computed under 
paragraph (b)(3) of this section for 
burning combinations of fossil fuels are 
rounded to the nearest 500 ppm. 

(5) For affected facilities burning fossil 
fuel, alone or in combination with non
fossil fuel, the span value of the sulfur 
dioxide continuous monitoring system at 
the inlet to the sulfur dioxide control 
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device is 125 percent of the maximum 
estimated hourly potential emissions of 
the fuel fired, and the outlet of the sulfur 
dioxide control device is 50 percent of 
maximum estimated hourly potential 
emissions of the fuel fired. 
(Sec. 114. Clean Air Act as amended (42 
u.s.c. 7414).) 

§ 60.48a Compliance determination 
procedure• and methods. 

{a) The following procedures and 
reference methods are used to determine 
compliance with the standards for 
particulate matter under§ 60.42a. 

(1) Method ~is used for gas analysis 
when applying method 5 or method 17. 

(2) Method 5 is used for determining 
particulate matter emissions and 
associated moisture content. Method-1-7 
may be used for stack gas temperatures 
less than 160 C (320 F). 

(3) For Methods 5 or 17, Method 1 is 
uoed to select the sampling site and the 
number of traverse sampling points. The 
sampling time for each run is at least 120 
minutes and the minimum sampling 
volume is 1.7 deem (60 dscf) except that 
smaller sampling times or volumes, 
when necessitated by process variables 
or other factors, may be approved by the 
Administrator. 

(4) For Method 5, the probe and filter 
holder heating system in the sampling 
train is set to provide a gas temperature 
no greater than 160°C (32°F). 

(5) For determination of particulate 
emissions, the oxygen or carbon-dioxide 
sample is obtained simultaneously with 
each run cif Methods 5 or 17 by 
traversing the duct at the same sampling 
location. Method 1 is used for selection 
of the number of traverse points except 
that no more than 12 sample _points are 
required. 

(6) For each run using Methods 5 or 17, 
the emission rate expressed in ng/J heat 
input is determined using the oxygen or 
carbon-dioxide measurements and 
particulate matter measurements 
obtained under this section, the dry 
basis Fe-factor and the dry basis 
emission rate calculation procedure 
contained in Method 19 (Appendix A). 

(7) Prior to the Administrator's 
issuance of a particulate matter 
reference method that does not 
experience sulfuric acid mist 
-interference problems, particulate 
matter emissions may be sampled prior 
to a wet flue gas desulfurization system. 

(b) The following procedures and 
methods are used to determine 
compliance with the sulfur dioxide 
standards under § 60.43a. 

(1) Determine the percent of potential 
combustion concentration (percent PCC) 
emitted to the atmosphere as follows: 
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(I) Fuel Pretreatment {% R1]: 
Detennine the percent reduction 
achieved by any fuel pretreatment using 
the procedures in Method 19 (Appendix 
A). Calculate the average percent 
reduction for fuel pretreatment on a 
quarterly basis using fuel analysis data. 
The determination of percent R1 to 
calculate the percent of potential 
combustion concentration emitted to the 
atmosphere is optional. For purposes of 

··determining compliance with any 
percent reduction requirements under 
I 60.43a, any reduction in potential SO. 
emissions resulting from the following 
processes may be credited: 

(A) Fuel pretreatment (physical coal 
cleaning, hydrodesulfurization of fuel . 
oil, etc.), 

(8) Coal pulverizers, and 
(C) Bottom and flyash interactions. 
(ii) Sulfur Dioxide Control System{% 

R,]: Detjlrmine the percent sulfur 
dioxide reduction achieved by any 
aulfur dioxide control system using 

· emission rates measured before and 
after the control system, foliowing the 
procedures in Method 19 (Appendix A): 
or, a combination of an "as fired" fuel 
monitor and emission rates measured 
after the control system, following the 
procedures in Method 19 (Appendix A). 
When the "as fired" fuel monitor is 
used, the percent'.t-eduction is calculated 
using the average emission rate from the 
sulfur dioxide control device and the 
average SO, input rate from the "as 
fired" fuel analysis for 30 successive 
boiler operating days. 

(iii) Overall percent reduction {% R.,): 
Determine the overall percent reduction 
using the results obtained in paragraphs 
(b)(l) (i) and (ii) of this section following 
the procedures in Method 19 (Appendix 
A). Results are calculated for each 30-
day period using the quarterly average 
percent sulfur reduction determined for 
fuel pretreatment from th~ previous 
quarter and the sulfur dioxide reduction 
achieved by a sulfur dioxide control 
system for each 30-day period in the 
current quarter. 

(iv) Percent emitted {96 PCC]: 
Calculate the percent of potential · 
combustion concentration emitted to the 
atmosphere using the following · 
equation: Percent PCC=100-Percent Ro 

(2) Determine the sulfur dioxide 
emission rates following the procedures 
in Method 19 (Appendix A). · 

(c) The procedures end methods 
outlined in Method 19 (Appendix A) are 
used in conjunction with the 30-day 
nitrogen-oxides emission data collected 
under § 60.47a to determine compliance 
with the applicable nitrogen oxides 
standard under I 60.44. 

(d) Electric utility combined cycle gas 
turbines are performance tested for 
particulate matter, sulfur dioxide, and 
nitrogen oxides using the procedures of 
Method 19 (Appendix A). The sulfur 
dioxide and nitrogen oxides emission 
rates from the gas turbine used in 
Method 19 (Appendix A) cali:ulations 
are determined when the gas turbine is 
performance tested under subpart GG. 
The potential uncontrolled particulate 
matter emission rate from a ~as turbine 
is defined as 17 ng/J (0.04 lb/million Btu} 
heat inpul 

§ 60.49• Reporting requirements. 

(a) For sulfur dioxide, nitrogen oxides, 
and particulate matter emissions, the 
performance test data from the initial 
performance test and from the 
performance evaluation of the 
continuous monitors (including the 
transmissometer) are submitted to the 
Administrator. 

(b) For sulfur dioxide and nitrogen 
oxides the following information-is 
reported to the Administrator for each 
24-hour period 

(1) Calendar date. 
(2) The average sulfur dioxide and 

nitrogen oxide emission rates (ng/J or 
lb/million Btu) for each 30 successive 
boiler operating days, ending with the 
last 30-day period in the quarter; 
reasons for non-compliance with the 
emission standards; and, description of 
corrective actions taken. 

(3) Percent reduction of the potential 
combustion concentration of sulfur 
dioxide for each 30 successive boiler 
operating days, ending with the last 30-
day period in the quarter; reasons for 
non-compliance with the standard; and. 
description of corrective actions taken. 

(4} Identification of the boiler 
operating days for which pollutant or 
dilutent data have not been obtained by 
an approved method for at least 18 -
hours of operation of the facility; 
justification for not obtaining sufficient 
data; and description of corrective 
actions taken. 

(5) Identification of the times when 
emissions data have been excluded from 
the calculation of average emission 
rates because of startup, shutdown, 
malfunction (NOa only), emergency 
conditions (SO. only), or other reasons, 
and justification for excluding data for 
reasons other than startup, shutdown, 
malfunction. or emergency conditions. 

(6) Identification-of "F' factor ·used for 
calculations, method of determination, 
and type of fuel combusted. 

(7) Identification of times when hourly 
averages have been obtained based on 
manual sampling methods. 
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(8) Identification of the times when 
the pollutant concentration exceeded 
full span of the continuous monitoring 
eystem. 

(9) Description of any modifications to 
the continuous monitoring system which 
could affect the ability of the continuous 
monitoring system to comply with 
Performance Specifications 2 or 3. 

(c) If the minimum quantity of 
emission data as required by § 60.47a is 
not obtained for any 30 successive 
boiler operating days, the following 
information obtained under the 
requirements of§ 60.46a(h) is reported 
to the Administrator for that 30-day 
period: 

(1) The number of hourly averages 
available for outlet emission rates (n.,) 
and inlet emission rates (n1) as 
applicable. 

(2) The standard deviation of hourly 
averages for outlet emission rates (s0 ) 

and inlet emission rates (s1) as 
applicable. 

(3) The lower confidence limit for the 
mean outlet emission rate (E., *) and the 
upper confidence limit for the mean inlet 
emission rate {Et*) as applicable. 

(4) The applicable potential 
combustion ·concentration. 

(5) The rotio of the upper confidence 
limit for the mean outlet emission rate 
(F.,, *)and the allowable emission rate 
CF-) 11s applicable. 

(d) If any standards under § 60.43a are 
exceeded during emergency conditions 
because of control system malfunction, 
the owner or operator of the affected 

·facility shall submit a signed statement: 
(1) Indicating if·emergency conditions 

existed and requirements under 
§ 60.46a(d) were met during each period, 
and 

(2) Listing the following information: 
(i) Time periods the emergency 

condition existed; 
(ii) Electrical output and demand on 

the owner or operator's electric utility 
system and the affected facility; 
· (iii) Amount of power purchased from 
interconnected neighboring utility 
companies during the emergency period; 

(iv) Percent reduction in emissions 
achieved; 

(v} Aknospheric emission rate tng/Jl 
of the pollutant discharged: and 

(vi) Actions taken to correct control 
system malfunction. · 

(e} If fuel pretreatment credit toward 
the .sulfur dioxide emission standard 
under § 60.43a is claimed, the owner or 
operator of the affected facility shall 
submit a signed statement: 

(1) Indicating what percentage 
cleaning credit was taken for the 
calendar quarter. and whether the credit 
was determined in accordance with the 
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provisions of § 60.48a and Method 19 
(Appendix A); and 

(2) Listing the quantity, heat content, 
and date each pretreated fuel shipment 
was received during the previous 
quarter; the name and location of the 
fuel pretreatment facility; and the total 
quantity and total heat content of all 
fuels received at the affected facility 
during the previous quarter. 

(f) For any periods for which opacity, 
sulfur dioxide or nitrogen oxides 
emissions data are not available, the 
owner or operator of the affected facility 
shall submit a signed statement 
indicating if any changes were made in 
operation of the emission control system 
during the period of data unavailability. 
Operations of the control system and -
affected facility during periods of data · 
unavailability are to be compared with 
operation of the control system and 
affected facility before and following the 
period of data unavailability. 

(g) The owner or operator of the 
affected facility shall submit a signed 
statement indicating whether: 

(1) The required continuous 
. monitoring system calibration, span, and 
drift checks or other periodic audits 
have or have not been performed as 
specified. 

(2) The data used to "-.how compliance 
was or was not obtained in accordance 
with approved methods and procedures 
of this part and is representative of 
plant performance. 

(3) The.minimum data requirements 
have or have not been met; or, the 
minimum data requirements have not 
been met for elTOl's that were 
unavoidable. , 

(4) Compliance with the standards has 
or has not been achieved during the 
reporting period. 

(h) For the purposes of the reports 
required under § 60.7, periods of excess 
emissions are defined as all 6-minute 
periods during which the average 
opacity exceeds the applicable opacity 
standards under§ 60.42a(b). Opacity 
levels in excess of the applicable 
opacity standard and the date of such 
excesses are to be submitted to the 
Administrator each calendar quarter. 

(i) The owner or operator of an 
affected facility shall submit the written 
reports required under this section and 
subpart A to the Administrator for every 
calendar quarter. All quarterly reports 
shall be postmarked by the 30th day 
following the end·of each calendar 
quarter. 

(Sec. 114. Clean Air Act as amended (42 
.u.s.c. 7414).) 

4. Appendix A to part 60 is amended 
by adding new reference Method 19 as 
follows: 

Appendix A-Refereaai Methods 

* * * • • 
Method 19. Determination of Sulfur 
Dioxide Removal Efficiency and 
Particulate, Sul/ ur Dioxide and Nitrogen 
Oxides Emission Rates From Electric 
Utility Steam Generators · 

l. Principle and Applicability 

'1.1 Principle. 
1.1.1 Fuel samples from before and 

after fuel pretreatment systems are 
collected and analyzed for sulfur and 
heat content, and the percent sulfur 
dioxide (ng/Jc:iule, lb/million Btu) 
reduction is calculated on a dry basis. 
(Optional Procedure.) 
· 1.1.2 Sulfur dioxide and oxygen or 

carbon dioxide concentration data 
obtained from sampling emissions 
upstream arid downstream of sulfur 
dioxide control devices are used to 
calculate sulfur dioxide removal 
efficiencies. (Minimum Requirement.) As 
an alternative to sulfur dioxide 
monitoring upstream of sulfur dioxide 
control devices, fuel samples may be 
collected in an as-fired rondition and 
analyzed for sulfur and heat content. 
(Optional Procedure.) · 

1.1.3 An overall sulfur dioxide 
emission reduction efficiency is 
calculated from the efficiency of fuel 
pretreatment systems and the efficiency 
of sulfur dioxide rontrol devices. 

1.1.4 Particulate, sulfur dioxide, 
nitrogen oxides, and oxygen or carbon 
dioxide roncentration data obtained 
from sampling emissions downstream 
from sulfur dioxide rontrol devices are 
used along with F factors to calculate 
particulate, sulfur dioxide, and nitrogei;t 
oxides emission rates. F factors are 
values relating combustion gas volume 
to the heat content of fuels. 

1.2 Applicability. This method is 
applicable for determining sulfur 
removal efficiencies of fuel pretreatment 
and sulfur dioxide control devices and 
the overall reduction of potential sulfur 
dioxide emissions from electric utility 
steam generators. This method is also 
applicable for the determination of 
particulate, sulfur dioxide, and nitrogen 
oxides emission rates. 

2. Determination of Sulfur Dioxide 
Removal Efficiency of Fuel 
Pretreatment Systems 

Z.1 Solid Fossil Fuel. · 
2.1.1 Sample Increment Collection. 

Use ASTM D 2234 1
, Type I, conditions 

1 Use the most recent revision or designation of 
the AS1M procedure 1pecified. 
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A. B, or C, and systematic spacing. 
Determine the number and weight of 
increments required per gross sample 
representing each coal lot according to 
Table Z or Paragraph 7.1.5.2 of ASTM D 
2234 1• Collect one gross sample for each 
raw coal lot and one gross sample for 
each product coal lot. 

2.1.2 ASTM Lot Size. For the purpose 
of Section 2.1.1, the product coal lot size 
is defined as the weight of product coal 
produced from one type of raw coal. The 
raw coal lot size is the weight of raw 
coal used to produce one product coal 
lot. Typically, the lot size is the weight 
of coal processsed in a 1-day (24 hours) 
period. If more than one type of coal is 
treated and produced in 1 day, then 
gross samples must be collected and 
analyzed for each type of coal. A coal 
lot size equaling the 9<klay quarterly 
fuel quantity for a specific power plant 
may be used if representative sampling 
can be conducted for the raw coal and 
product coal. 

Note.-Altemate defmitions of fuel lot 
8i2es may be specified subject to prior 
approval of the Administrator. 

2.1.3 Gross Sample Analysis. 
Determine the percent sulfur content 
('JbS) and gross calorl.fic value (GCV) of 
the solid fuel on a dry basis for each 
gross sample. Use ASTM 2013 1 for 
11ample preparation. ASTM D 3177 1 for 
sulfur analysis, and ASTM D 3173 1 for 
moisture analysis. Use ASTM D 3176 1 

for gross calorific value determination. 
2..2 Liquid Fossil Fuel. 
2.2.1 Sample Collection. Use ASTM 

D 270 1 following the practices outlined 
·for continuous samp.ling for each gross 
sample representing each fuel lot. 

2.2.2 Lot Size. For the purposes of 
Section 2.2.1, the weight of product fuel 
from one pretreatment facility and 
intended as one shipment (ship load, 
barge load, etc.) is defined as one 
product fuel lot. The weight of each 
crude liquid fuel type used to produce 
one product fuel lot is defined as one 
inlet fuel lot. 

Note.- Alternate df!finition.a of fuel lot 
sizes may be specified subject to prior 
approval of the Administrator. . 

Note.- For the purposes of this method, 
raw or inlet fuel (coal or oil) is defined as the 
fuel delivered to the desulfurization 
pretreatment facility or to the steam 
generating plant. For pretreated oil the Input 
oil, to the oil desulfuriza.tion process (e.g. 
hydrotreatrnent emitted) is sampled. 

2.2.3 Sample Analysis. Determine 
the percent sulfur content ('JbS) and 
gross calorific value (GCV). Use ASTMD 
240 1 for the sample analysis. This value 
can be assumed to. be on a dry basis. 

1 Use the most recent revision or designation of 
the ASTM procedure specified. 
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2.3 Calculaiion of Sulfur Dioxide 
Removal Efficiency Due to Fuel 

. Pretre(;itmenL Calculate the percent 
sulfur dioxide reduction due to fuel 
pretreatment using the following 
equation:. 

Where: 
9'R,=Sulfur dioxide removal efficiency due 

pretreatmeni; petceni. 
•S.=Sulfur content of the product fuel lot on 

a Ciry basis: weight percent. 
9'Si=Sulfur content of the Inlet fuel lot on a 

dry basis; weight percent. 
GCV.=Gross calorific value for the outlet 

fuel lot on a dry baais: kJ/kg (Btu/lb). 
GCV1=Gross calorific value for the Inlet fuel 

Jot on a dry baals; kJ/kg (Btu/lb). 
Note.-lf more than one fuel type is used to 

produce the product fuel, use the following 
equation to calculate the sulfur contents per 
unit of heat content of the total fuel lot. 'l&S/ 
CCV: 

Where: 
Y11=The fraction offotal mass input derived 

from each type, k. of fuel 
.S..=Sulfur content of each fuel type, k.'on a 

dry basis; weight percent. 
GCV11=Gross calorific.value for each fuel 

type, k. on a dry basis: kJ/kg (Btu/lb). 
n=The number of different types of fuels. 

3. Determination of Sulfur Removal 
Nficiency of the Sulfur Dioxide Control 
Device 

3.1 · Sampling. Determine S01 . 

emission rates at the inlet and outlet of 
the sulfur dioxide control system 
according to methods specified in !he 
applicable subpart of the regulations 
and the procedures specified in Section 
I. The inlet sulfur dioxide emission rate 
may be determined through fuel analysis -
(Optional, see Section 3.3.) , . 

3.2. Calculation. Calculate the 
percent removal efficiency using the 
following equation: . . ... 

. . 
-Ill" • 100 JC (1.0 

•(•) 

Where: 
'1LR,, =Sulfur dioxide removal efficiency of 

the sulfur dioxide control system using 
inlet end outlet monitoring data; percent. 

F.., o=Sulfur dioxide emission rate from the 
outlet of the sulfur dioxide control 
system; ng/J (lb/million Btu). 

- F.., 1=Sulfur dioxide emission rate to the 
outlet of the sulfur dioxide control 
system; ng/J (lb/million Btu). 

3.3 As-fired Fuel Analysis (Optional 
Procedure]. If the owner or operator of 
an electric utility steam generator 
chooses to determine the sulfur dioxide 
imput rate at the inlet to the sulfur . 
dioxide control device through an as
fired fuel analysis in lieu of data from a 
sulfur dioxide control system inlet gas 
monitor, fuel samples must be collected 
in accordance with applicable 

paragraph in Section 2. The sampling 
can be conducted upstream of any fuel 
processing. e.g., plant coal pulverization. 
For the purposes of this section, a fuel 
lot size is defined as the weight of fuel 
consumed in 1 day (24 hours) and is 
directly related to the exhaust 8as 
monitoring data at the outlet of the 
sulfur dioxide control system. 

3.3.1 Fuel Analysis. Fuel samples 
must be analyz~d for sulfur content and 
.gross calorific value. The ASTM 
procedures for determining sulfur 

· content are defined in the applicable 
paragraphs of Section 2. 

3.3.2 Calculation of Sulfur Dioxide 
Input Rate. The sulfur dioxide imput rate 
determined from fuel analysis is 
calculated by: 

2.0(tSf) 7 
Is • &CV x 10 for S. I. units. 

. 2.0(SSf) 4 • x 10 for Englfsh units. GCV 

Where: 

Is ··Sulfur dioxfde fnput rate from· as-fired fuel analysis, 

ng/J (lb/million Btu). 

tSf •Sulfur content of as-fired fuel, on a dry basfs; weight 

percent • 

GCV '• Gross calor1fie value. for as-fired fuel, on a dry basfs; 

kJ/kg ( Btu/1 b). 

3.3.3 - Calculation of Sulfur Dioxide 
Emission Reduction Using As-fired Fuel 
Analysis. The sulfur dioxide emission 
reduction efficiency is calculated using 
the sulfur imput rate from paragraph 1 

Eso 
SRg(f) • 100 x (1.0 - -r!> 

Where: 

3.3.2 and the sulfur dioxide emission 
rate, Esos. determined in the applicable 
paragraph of Section 5.3. The equation 
for sulfur dioxide emission reduction 
efficiency is: 

SRg(f) • Sulfur dfox1de removal efficiency of the sulfur 

·dioxide control system usfng as-fired fuel analysis 

data; percent • 

Eso • Sulfur dioxide em1ssfon rate from sulfur dioxfde control 
2 

system; ng/J (lb/mfllfon Btu). 

Is • Sulfur d1oxfde input rate from as-ffred fuel analysis; 

ng/J (1b/m111ion Btu). 

IV-325 



Feclenl R8glster I Vol. 44, No. 113 I Monday, June 11, 1979 / Rules and Regulations 

4. Calculation of Overall Reduction in 
Potential Sulfur Dioxide Emission 

4.1 The overall percent sulfur 
dioxide reduction calculation uses the 
eulfur dioxide concentration at the Inlet 
to the sulfur dioxide control device as 

the base value. Any sulfm rednctioa 
realized through fuel cleariing is 
.introduced into the equation as an 
average percent reduction, YfiR,. . 

4.2 Calculate the overall percent 
sulfur redaction n: 

IRO 

Where: 

• 
uf u 

100[1.0. (1.0 - mr> (1.0 - m>l 

SR
0 

• Overall sulfur d1oxtde Teductioni percent. 

SRf •Sulfur dioxide removal.eff1c1eec:1 of fuel pretreatment 

fr'Oll Section 2; percetrt. Refer to app11c:able subpart 

for definition of applicable averaging period. 

. SR
9 

•Sulfur dioxide removal efficiency of sulfur ctioxtde control 

device either o2 or co2 • based calculation or calculated . 

from fuel analysts aAd emission data, from Sec:tiofl 3; 

percent. Refer to applicable subpart for def1n1tton of 

applicable ••eraging peri~d. 

5. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI 11111 ts: 

and oxygen concentrations have been 
determined in Section 5.1, wet or dry F 
factora are uaed. (F.) factors and 
associated emiHiOD calculation 
procedurea are not applicable and may 
not be ueed after wet scrubbera; (FJ or 
(F,i) facton and auociated emission 
calculation procedures are used after 
wet llCl'Ubbers.) When pollutant and 
carbon dioxide concentrations have 
been determined in Section 5.1. F. 
factors are used. 

&.2.1 Average F Factors. Table 1 
ahows average F,.. F., and Pc factors 
(scmlJ, acf/million Btu) detennined for 
commonly used fuels. For fuels not 
listed in Table 1, the F factors are 
calculated according to the procedures 
outlined in Section 5.2.2 of this section. 

5.2 • .Z Calculating an F Factor. If the 
fuel bumed is not listed in Table 1 or ff 
the owner or operator chooses to 
detennine an F factor rather than use 
the tabulated data, F factors are 
calculated using the equations below • 
. The sampling and analysis procedures . 
followed in obtaining data for these 
calculations are subject to the approval 
of the Administrator and the 
Administrator should be consulted prior 
to data collection. 

5.1 Sampling. Use the outlet so. or 
o. or co. concentrations data obtained 
in Section 3.1. Determine the particulate, 
NO., and Os or co. concentrations 
according to methods specified in an 
applicable subpart of the regulations. 

2%7.0(IH) + 95;7(SC) + 35.4(15) + 8.6(1H) • 28.S(SO} 
Fd • &CV • 

5.2 Determination of an F Factor. 
Select an average F factor (Section 5.2.1) 
or calculate an applicable F factor 
(Section 5.2.%.). U combined fuels are 
fired, the selected or calculated Ffactora 
are prorated using the procedures in 
Section 5.2.3. F factors are ratios of the · 
gas volume released during combustion 
or a fuel divided by the heat content of 
the fueL A dry F factor (F.) is the ratio of 
the volume of dry flue gaaea generated 
to the calorific value of the fuel 
combusted; a wet F factor (F.) la the 
ratio of the volume of wet flue gaaea 
generated to the calorific value of the 
fuel combusted; and the carbon F factor 
(FJ is the ratio of the volume or carboD 
dioxide generated to the calorific value 
of the fuel combusted. When pollutant 

347.4(SH)+95.7(1C)+35.4(15)+8.&(SM)-28.S(I0)+13.0(SH20) .. 
F • w • 
F • ZO~IC) 
c 

For English Unfts: 

• 106[S.57(SH) + 1.Sl(IC) + 0.57(15) + 0.14(111) - 0.46(IO)] 
'd &CV· 

1o6[s.57(SH)+1 .• Sl(IC)tO. 57(15 )+0.14(SM)-0.46(SO )+O .21 CSKzO> .. l ,_ . 
• 

The SH20 tena uy be cmftted tf SH and IO taclude the 11Mv1i,able 
hydrogen and oxygen tn the fora of 11zo. 
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Where: 
F• F., and F. have the units of ecmn. or acf/ 

million Btu; 9'H. ¢ 9'8. 9'N, 9'0. and 
9'H.0 are the concentrations by weight 
(expreaaed· ln percent) of hydrogen, 
carbon. aulfur. nitrogen. oxygen. and 
water from an ultimate analysis of the 
fuel; and GCV la the groaa calorific value 
of the fuel In kJ/kg or Btu/lb and 
consistent with the ultimate analysis. 
Follow ASTM D 2015• for solid fuels, D 
240• for liquid fuels, and D 1826* for 
saaeoua fuels as applicable In ' 
detennlnins GCV. 

5.2.3 Combined Fuel Firins F Factor. 
"'"'" arf"arot.£u.f la,-.llitiea fbirag 
~~b~;ti-;,~; .. ;rfossil fuels or fossil 
fuels and wood residue, the F •• F.., or Fe 
factors determined by Sections 5.2.1 or 
5.2.2 of this section shall be prorated in 
accordance with applicable formula as 
follows: 

n 
Fd • E xk Fdk 01' 

k•l 

n 
Fw • t xk Fwk 01' 

k•l 

n .F • t xk Fck c k•l 
Where: 

, 

x..=The fractfon of total heat Input derived 
from each type of fueL IC. 

D =The number of fuels belna burned In .. 
combination. 

5.3 Calculation of Emi!Jsion Rate. . 
Select from the following paragraphs the 
applicable calculation procedure and 
.calculate the particulate, SO,, and N01 

emission rate. The values in the 
equations are defined as: 
E=Pollutant emiHion rate, na/J (lb/mlllion 

Btu). . 
C=Pollutant COllcentratlon. na/ecm (lb/acf). 

Note.-lt is neceesary In some caaee to 
convert measured concentration units to 
other units for these calculations. 

Use the following table for such 
conversions: 

Convwllon Fecton fat Colant11llon 

g/IClll ng/IClll---
mg/IClll ng/IClll---
lb/1c1._ ng/IClll---ppmlSO,). ng/IClll __ _ 

ppm(NO.) ng/IClll'---
ppm/ISOJ_,___ lblKf----ppm/(NOJ "11/Kf ___ _ 

to• 
to• 

t.802xt011 

a.eeoxto• 
t.812xto• 

... ureoxto-• 
1.tl4xto-• 

5.3.1 Oxygen-Based F Factor 
Procedure. 

5.3.1.1 Dry Basis. When both percent 
oxygen {%0.,J and the pollutant 
concentration (C.J are measured in the 
Due gas on a dry basis, the followfns 
equation ia applicable: 

E • cdFd t20.io:9sozdl 

5.3.1:2 Wet Basis. wlien both the 
percent oxygen (9L01w) and the pollutant 
concentration {C..) are measured in the 
Oue gas on a wet basis, the following 
equations are applicable: {Note: F., 
factors are not applicable after wet 
ecrubbers.) · 

( ) E C F [ 20. 9 , 
I • •. w zo.9(1 • aw.>. SOzw~ 

Where: 

S..=Proportion by volume of water vapor In 
the ambient air. 

In lieu of actual measurement, B.. 
may be estimated as follows: 

Nota-The followfna eatlmatfna factors are -
1elected to a88ure that any negative error 
Introduced In the term: 

( 20.9 . ) 
zo.9(1 ~.a~) • sozws 

will not be larger than -1.5 percent 
However, positive errors, or over
estimation of emissions, of as much as 5 
percent may be introduced depending 
upon the geographic location of the 
facility and the associated range of 
ambient mositure. 

(i) B..=O.OZ7. Thia factor may be used 
as a constant value at any location. 

{ii) B...=Highest monthly average of 
B.. which occurred within a calendar 
year at th~ nearest Weather Service 
Station. 

(iii) B..=Highest daily average ofB.. 
which occurred within a calendar month 
at the nearest Weather Service Station. 
calculated from the data for the past 3 
years. This factor shall be calculated for 
each month and may be used as an 
estimating factor for the respective 
calendar month. 

(b) E C F [ 20. 9 , 
·• w d zo.9 (1 • awsl • Sbzw~ 

· Where: 

S..=Proportion by volume of water vapor In 
the stack sas. 

5.3.1.3 Dry/Wet Basis. When the 
pollutant concentration {C..) is measured 
on a wet basis and the oxygen 
concentration (%014) or measured on a 
dry basis, the following equation is 
applicable: · 

Cw Fd 20.9 
E • tc1 . awsJl tzo.9 - so2dl 

When the pollutant concentration (c.J 
is measured on 11 dry basis and the 
oxygen concentration (W.o..J is 
measured on a wet basis, the followfns 
equation ie applicable:. 
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20.9 
SOzw 

20.9 - <1 - 8 ) 
WS 

5.3.2 Carbon Dioxide-Based F Factor 
Procedure. 

5.3.2.1 Dry Basis. When both the 
percent carbon dioxide ('JbCOld) and the 
pollutant concentration cc.1 are 
measured in the flue gas on a dry basis, 
the following equation is applicable: 

E • .C F ( 100 ) 
d c tco2d 

5.3.2.2 Wet Basis. When both the 
percent carbon dioxide cw.co ... ) and the 
pollutant concentration {C..) are 
measured on a.wet basis, the following 
equation is applicable: 

E • C F ( 100 ) 
w c m; 

5.3.2.3 Dry/Wet Basis. When the 
pollutant concentration CC..) is measured 
on a wet basis and the percent carbon 
dioxide {W.CO..J is measured on a dry 
basis, the following equation is 
applicable: 

Cw Fe 100 
E • [(l - Bws)] [i'f02d] 

. When the pollutant concentration (C.J 
la measured on a dry basis and the 
precent carbon dioxide (W.CO..,) is 
measured on a wet basis, the following 
equation ls applicable: 

. 100 
E • Cd (1 - Bw5 ) Fe (~) , 

· 2w 

&.4 Calculation of Emission Rate 
from Combined Cycle-Gas Turbine 
Systems. For gas turbine-steam · 
generator combined cycle systems, the 
emissions from supplemental fuel fu-ed 
to the steam generator or the percentage 
reduction in potential (SO,) emissions 
cannot be determined directly. Using 
measurements from the gas turbine 
exhaust {performance test, subpart GG) 
and the combined exhaust gases from 
the steam generator, calculate the 
emission rates for these two points 
following the appropriate paragraphs in 
Section 5.3. 

Note-F. factors shall not be used to 
determine emission rates from gas turbines 
because of the Injection of steam nor to 
calculate emission rates after wet scrubbers; 
F4 or F. factor and associated calculation 
procedures are used to combine effiuent 
emissions according to the procedure In 
Paragraph 5.2.3. 

The emiSBion rate from the steam generator 
la calculated aa: 
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4. Calculation of Overall Reduction in 
Potential Sulfur Dioxide Emission 

4.1 The overall percent sulfur 
dioxide reduction calculation uses the 
eulfur dioxide concentration at the inlet 
to the sulfur dioxide control device as 

the base value. Any sulfur rednction 
realized through fuel cleaning is 
.introduced into the equation as an 
average percent reduction, ~R,. . 

4.Z Calculate the overall percent 
sulfur reduction as: 

' · SR IR 
IR0 . • 100[1.0 • (1.0 • ~) (1.0 • m>J 

Where: 

SR
0 

• Overall sulfur dfoxtde Teduction; percent. 

SRf •Sulfur dioxide removal. efftc1eec:1 of fuel pretreatllent. 

troll Section 2; peP'Ceflt. Refer to app11c:&ble subpart 

for definition of 1pplicable averaging period. 

. sa
9 

•Sulfur dioxide removal efficiency of SYlfur d1oxfde control 

device efther o2 or co2 • based calculation or calculated 

from fuel analysts and emission data, frmi Section 3; 

percent. Refer to applicable subpart for definition of 

applicable &Yeraging perf~d. 

&. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI Ullt ts: 

and oxygen concentrations have been 
determined in Section 5.1. wet or dry F 
factora are used. (F.) factors and 
assocW.ted emiBBioo calculation 
procedure. are not applicable and may 
not be ueed after wet scrubben; (F J or 
(F.J factors and &l80Ciated emission 
calculation procedures are used after 
wet scrubbers.) When pollutant and 
carbon dioxide concentrations have 
been determined in Section 5.1. F0 

factors are used. 
5.2.1 A verase F Factors. Table 1 

shows average F.., F.,. and F. factors 
(scm/J, ad/million Btu) determined for 
commonly used fuels. For fuels not 
listed ht Table 1, the F factors are 
calculated according to the procedures 
outlined in Section 5.2.Z of this section. 

5.2.Z Calculating an F Factor. If the 
fuel burned is not listed in Table t or if 
the owner or operator chooses to 
determine an F factor rather than use 
the tabulated data, F factors are 
calculated using the equations below . 
. The sampling and analysis procedures . 
followed in obtaining data for these 
calculations are subject to the approval 
of the Administrator and the 
Administrator should be consulted prior 
to data collection. 

5.1 Sampling. Use the outlet SOa or 
o. or COa concentrations data obtained 
in Section 3.1. Determine the particulate. 
NO., and Oa or CO. concentrations 
according to methods specified in an 
applicable subpart of the regulations. 

Fd 
227.0(SK) + 95.7(SC) + 35.4(SS) + 8.6(SN) - 28.S(SO) 

• &Cv 

5.2 Determination of an F Factor. 
Select an average F factor (Section 5.2.1) 
or calculate an applicable F factor 
(Section 5.2.Z.). If combined fuels are 
fired, the selected or calculated F factora 
are prorated using the procedures in 
Section 5.Z.3. F factors are ratios of the 
gas volume released during combustion 
of a fuel divided by the heat conle.Dt of 
the fuel A dry F factor (F.) is the ratio of 
the volume of dry flue gases generated 
to the calorific value of the fuel 
combusted; a wet F factor (F.) ia the 
ratio of the volume of wet flue gasea 
generated to the calorific value of the 
fuel combusted; and the carbon F factor 
(F.) is the ratio of the volume Of carboa 
dioxide generated to the calorific value 
of the fuel combusted. When pollutant 

347.4(1H)+95.7(SC)+35.4(SS)+8.6(SIC)·28.S(S0)+13.0(SH2D),.. 
Fw • 

w 

F • !O~SC) 
c 

For Englfsh Unfts: 

.. 

• lo6[S.57(1H) + 1.Sl(IC) + 0.57(SS) + 0.14(111) • 0.46(SO)] 
Fd . GCV 

1o6[S.57(SH)+1 .• SJ(SC)..O. 57(SS)..0.14(SN)-0.46(S0)..0.21 {IHiO) .. ] 
F • w ~ 

The SH20 ten1 uy be Ollftted ff SK ind SO include the 11uva1l1ble 
hydrogen and oxygen tn the forll of 11zo. 
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. 
Ee - Xgt Egt 

Esg • Xsg· 

Where: 

F..=Pollutant emission rate from steam 
generator effiuent, f18/J (lb/million Btu). 

£.=Pollutant emission rate in combined 
cycle effiuent; r18/J (lb/million Btu). 

B.t=Pollutant emission rate from gas turbine 
effluent: r18/J (lb/million Btu). 

X..=Fraction of total heat input from 
supplemental fuel fired to I.he steam 
generator. _ 

X.S=Fraction of total heat Input from gas 
t'J.rbL"'le exhaust gases. 

Note.-The total heat input to the steam 
1enerator is the sum of the heat input from 
aupplemental fuel fired to the steam 
pnerator and the heat input to the steam 
senerator from the exhaust gases from the 
1as turbine. 

5.5 Effect of Wet Scrubber Exhaust. 
Direct-Fired Reheat Fuel Buming. Some 
wet scrubber systems require that the 
temperature of the exhaust gas be raised 
above the moisture dew-point prior to 
the gas entering the stack. One method 
used to accomplish this is directfiring of 
an _auxiliary burner into the exhaust gas. 
The heat required for such burners is 
from 1 to 2 percent of total heat input of 
the steam generating plant. The effect of 
this fuel burning on the exhaust gas 
components will be less than ±1.0 
percent and will have e similar effect on 
emiSBion rate' calculations. Because of 
this small effect, a determination of 
effluent gas constituents from direct
fired reheat burners for correction of 
stack gas concentrations is not 
necessary. 

Where: 
a.= Standard deviation of the average outlet 

hourly average emission rates for the 
reporting period; f18/J (lb/million Btu). 

1s=Standard deviation of the average irllet 
hourly average emission rates for the 
reporting period: r18/J (lb/million Btu). 

6.3 Confidence Limits. Calculate the 
lower confidence limit for the mean 
outlet emission rates for so. and NO,. 
and, if applicab~e. the upper confidence 
limit for the mean inlet emission rate for 
SO. using the following equations: 
Eo·=E.-t..&o 
Ei 0 =Ei+t..11t 
Where: 
F.,, •-=The lower confidence limit for the mean 

outlet emission rates: ng/J (lb/million 
Btu). 

Table 19-1.-F FllCIDl'B for V.wb.e fUBla • 

Bi• =The upper confidence limit for the mean 
inlet emission rate; f18/J (lb/million Btu). 

t. ... =Values shown below for the indicated 
number of available data points (n): 

F, F. Fe - 11 Values tor t... ~. 
II 8.31 
a 2.42 
4 :us 
Ii 2.13 

Fuel type diem .. - WICf 9Clll ICf 
J 181 Blu J 10'Blu J 1o•B1u 

I ~02 
Coal: 7 UM 

Anlhr8cile. ---·---- 2.11x10-• (10180) ~x10-• (10540) 0.530x10-• (1970) • 1.89 
I 1.88 

10 t.83 
tt t.81 

llitumnlu9. ------·--- 2.83x10-• (e780) ll.88x10-• (10640) o.4B4x10-• (1800) l.Jgrile, _______ ,,_ 
2.ssx10-• (8880) 3.21 x10-1 (11950) o.513x10-1 (1910) 

(II• ~47x10-• II-MIS) ~nx10-•. (10320) 0.383x10-• (1420) 
12-11 t.n 
17-21 1.73 
22-26 1.71 
27-31 1.70 
32-51 t.88 

Gia: 
NalrW. 2.43x10-' 11716> ll.85x10-• (10810) o.2111x10-1 (1040) 
Prapane. ~34x10-• (8710) ~74x10-• (10200) 0.321 x10-• (1190) ..,. ______ 

2.34x 10-• (11716) l!.71x10-' (10390) . 0.337x 10-• (1250) WOod .. ________ 
~48x10-• (9240) ·o.492x 10-• (1830) 

Wood 111111 2.58x10-' (98001 o.497x10-• (1850) 52-411 1.87 
12-151 UIS 

•AA cluaified acconllng to ASTM D 38&-a. 1520tmoN 1.85 

• Crude. residual, Of disllllata. 
•o.tamnec1atllandaldconclliona:20· c (88" F).., 790111111 Hg (29.12 In. Hg). 

The values of this table are corrected for 
n-1 degrees of freedom. Use n equal to 
the number of hourly average data 
points. 

6. Calculation of Confidence Limits for 
Inlet and Outlet Monitoring Dais 

6.1 Mean Emission Rates. Cak:l:llate 
the m'ean emission rates using hourly 
averages in ng/J (lb/million Btu) for SO. 
and NO,. outlet data and, if applicable, 
SO. inlet data using the followiq 
equations: 

Eo • 
J: XO . no 

Ef • 
t xf 
nf 

Where: 
E.=Mean outlet emission rate: ng/J (lb/ 

. million Btu). 
£.=Mean Inlet emission rate; ng/J (lb/million · 

Btu). · . 
x..=Hourly average outlet emission rate; ng/J 

(lb/million Btu). . 
x.=Hourly average in let emission rate: 88/j 

(lb/million Btu). 
no=Number of outlet hourly averages 

available for the reporting period. 

Dt•Number of Inlet hourly average• 
available for reporting period. 

6.2 Standard Deviation of Hourly 
Emission Rates. Calculate the standard 
deviation of the available outlet hourly 
average emission rates for S01 and NO,. 
and. if applicable, the available inlet 
hourly average emission rates for S01 

ueing the following equations: 

7. Calculation to Demonstrate 
Compliance When A vailab/e 
Monitoring Data Are Less Than the 
Required Minimum 

7.1 Determine Potential Combustion 
Concentration (PCC) for SO,. 

7.1.1 When the removal efficiency 
due to fuel pretreatment (% Rr) is 
included in the overall reduction in 
potential sulfur dioxide emissions (% R..1 
and the "as-fll'ed" fuel analysis is not 
used, the potential combustion 
concentration (PCC) is determined as 
follows: 

PCC • e1• + z ~~: - :,~ 10
7

; ng/J 

PCC • e.1 • • z ~c~: -:c~ 1 o
4

; t b/•111 fon Btu. 

Where: 

~!f - :c!::'\ • Potential ~fssions removed by the pretreatment ~ t ;J I process, usfng the fuel parameters defined fn 
section 2.3; ng/J (lb/mf111on Btu). 
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7.1.Z When the "as-fired" fuel
analysis is used and the removal 
efficiency due to fuel pre~atment ('Ki R,) 
ia not included in the oveT&ll reduction 
in potential sulfur dioxide emissions ('JL 
R,,). the potential combustion 
concentration (PCC) is determined as 
follows: 

PCC-=J. 

Where: 
1. • '11le .wfur dlaxMle fnput rate u deftned 

tn lllCtion 3.3 

7.t.3 When the "as-fired" fuel 
analysis is used and the removal 
efficiency due to fuel pre~atment ('Ki R,) 
fa included in the overall reduction ('15 
R.,), the potential combustion 
concentration (PCC) is determined as 
follows: 

(r. s1 S s;\ 7 
PCC • I 5 + 2 ~ - 'GCYJ 10 ; ng/J 

(s Si IS~ 4 . 
PCC • t 5 ·+ 2 \..~ - UJlO ; lb/111llfon 8t11. 

7.U When inlet monitoring data are is used as F..i.s. If the applicable standard 
used and the removal efficiency due to is an allowable percent emission, 
fuel pretreatment ('N. R,) I.a not included calculate the allowable emiaaion rate 
ln the overall reduction in potential (E.1d) using the following equation: 
sulfur dioxide emiaaiona (% R.,), the E... = w, PCC/100 
potential combustion concentration Where: 
{PCC) iB determined as follows: 

PCC=B." 
Where: 
F.i • =The upper confidence limit of the mean 

inlet emission rate, as determined in 
section 6.3. 

7.2 Determine Allowable Emission 
Rates (E,,.,). 

7.Z.1 NO •. Use the allowable 
emission rates for NO. as directly 
defined by the applicable standard in 
terms of ng/J (lb/million Btu). 

7.Z.2 SO~. Use the potential 
combustion concentration (PCC) for SOa 
as determined in section 7.1, to 
determine the applicable emission 
standard. If the applicable standard is 
an allowable emission rate in ng/J (lb/ 
milliOn Btu), the allowable emission rate 

9t PCC =Allowable percent emission as 
defined by the applicable standard: 
percent. 

7.3 Calculate & * /&z,,. To determine 
compliance for the reporting period 
calculate the ratio: 

F.o*IF-
Where: 
F.o • =The lower confidence limit for the 

mean outlet emission rates, as defined in 
section 6.3: ng/J (lb/million Btu). 

E... =Allowable emission rate u defined In 
section 7.2: ng/J (lb/million Btu). 

If E.. • ff!..w la equal to or less than 1.0. the 
facility le in compliance: ii F.,, * /E.w is sreater 
than 1.0, the facility la not in compliance for 
the reporting period. 
IPR Doc. ,._l,_, l'llecl e+N: Ml -J 
BllJJNe CODE -.owl 
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99 
CO CFR Part IO 

[FRL 1276-3) 

Priority Uat and Addition• to the uat 
of Categorlea of Stationary Source• 

AOENCV: Environmental Protection_.. 
Agency. 
ACTION: Final rule. 

SUMMARY: This action contains EPA'• 
promulgated list of major source 
categories for which standards of 
performance for new stationary sources 
are to be promulgated by August 1982. 
The Clean Air Act Amendments of 1977 
specify that the Administrator publish a 
list of the categories of major stationary 
sources which have not been previously 
listed as source categories for which · 
etandards of performance will be 
established. The promulgated list 
implements the Clean Air Act and 
reflects the Administrator's 
determination that. based on 
preliminary assessments. emiasions 
from the listed source categories 
contribute eignificantly to air pollution. 
The intended effect of thie promulgation 
le to identify major source categories for 
which etandards of performance are to 
be promulgated. The standards would 
apply only to .new or modified 
1tatio11&ry sources of air pollution. 

IJIFECTIYE DATE: August 21, 1979. 
ADDRESSES: The background document 
for the promulgated priority list may.be 
obtained from the U.S. EPA Library 
(MD-35), Research Triangle Park, North 
Carolina 27711, telephone number 919-
541-2777. Please refer to "Revised 
Prioritized 4st of Source Categories for 
New Source Performance Standards." 
EPA-450/3-79--023. The prioritization 
methodology is explained in the 
background document for the proposed 
priority list. This document. "Priorities 
for New Source Performance Standards 
under the Clean Air Act Amendments of 
1977," EPA-450/3-78-019. can also be 
obtained from the Research Triangle 
Park EPA Library. Copies of all 
comment letters received from 
interested persons participating in this 
rulemaking. a summary of these 
comments. and a summary of the 
September 29. 1978. public hearing are 
available for inspection and copying 
during normal business hours at EPA's 
Public Information Reference Unit. 
Room 2922 (EPA Library). 401 M Street, 
SW., Washington, DC. 

'Oii FURTHER INFORMATION CONTACT: 
Gary D. McCutchen, Emission Standards 
and Engineering Division (MD-13), 
Environmental Protection Agency, 
Research Triangle Park. N.C. 27711, 
telephone number (919) 541-5421. 
SUPPLEMENTARY INFORMATION: On 
August 31, 1978 (43 FR 38872). EPA 
proposed a priority list of major source 
categories for which standards of 
performance would be promulgated by 
August 1982. and invited public 
comment on the list and the 
methodology used ·to prioritize the 
source categories. Promulgation of this 
list is required by section 111({) of the 
Clean Air Act as amended August 7, 
1977. The significant comments that 
were received during the public 
comment period. including those made 
at a September 29. 1978, public hearing. 
have been carefully reviewed and . 
considered and, where determined by 
the Administrator to be appropriate, 
changes have been included in this. 
notice of final rulemaking. 

Background 

The prosram to establish etandards of 
performance for new stationary sources 
(also called New Source Performance 
Standards or NSPS) began on December 
1970, when the Clean Air Act was 
signed into law. Authorized under 
section 111 of the Act, NSPS were to 
require the best control system 
(considering cost) for new facilities, and 
were intended to complement the other 
air quality management approaches 
authorized by the 1970 Act. A total of 27 
source categories are regulated by 
NSPS. with NSPS for an additional 25 
source categories under development. 

During the 1977 hearings on the Clean 
Air Act, Congress received testimony on 
the need for more rapid development of 
NSPS. There was concern that not all 
sources which had the potential to 
endanger public health or welfare were 
controlled by NSPS and that the 
potential existed for "environmental 
blackmail" from source categories not 
subject to NSPS. These concerns were 
reflected in the Clean Air Act 
Amendments of 1977, specifically in 
section lll(f). · 

Section 111(f) requires that the 
Administrator publish a list of major 
stationary sources of air pollution not 
listed, as of August 7, 1977, under 
section 111(b)(1J(AJ, which in effect 
meant those sources for which NSPS 
had not yet been proposed or 
promulgated. Before promulgating this 
list, the Administrator was to provide 
notice of and opportunity for a public 
hearing and consult with Governors and 
State air pollution control agencies. In 
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developing priorities, section 11 l(f) 
specifies that the Administrator 
consider (1) the quantity of emissions 
from each source category, (2) the extent 
to which-each pollutant endangers 
public health or welfare, and (3) the 
mobility and competitive nature of each 
stationary source category, e.g., the 
capability of a new or existing source to 
locate in areas with less stringent air 
pollution control regulations. Governors 
may ai any time submit application& 
under section 111(g) to add major source 
categories to the list, add any source 
category to the list which may endanger 
public health or welfare, change the 
priority ranking. or revise promulgated 
NSPS. 

Development of the Priority List 

Development of the priority list was 
Initiated by compiling data on a large 
number of source categories from 
literature resources. The data were first 
analyzed to determine major source 
categories, those categories for which an 
average size plant has the potential to 
emit 100 tons or more per year of any 

· one pollutant. These major source 
categories were then subjected to a 
priority ranking procedure using the 
three criteria specified in section 111(f) 
of the Act. 

The procedure used first ranks source 
categories on a pollutant by pollutant 
basis. This resulted in nine lists (one for 
each pollutant-volatile organic 
compounds (VOC), nitrogen oxides. 
particulate matter, sulfur dioxide. 
carbon monoxide, lead. fluorides. acid 
mist, and hydrogen sulfide) with each 
list ranked using the criteria in the Act. 
In this ranking, first priority was given 
to quantity of emissions. second priority 
to potential impact on health or welfare. 
and third priority to mobility. Thus. 
sources with the greatest growth rates 
and_emission reduction potential were 
high on each list; sources with limited 
choice of location, low growth and small 
emission reduction potential were low 
on each list. 

The nine lists were combined into one 
by selecting pollutant goals--a 
procedure which. in effect. assigned a 
relative priority to pollutants based 
upon the potential impact of NSPS. After 
the pollutant goals were selected. the 
final priority list was established 
through the selection of source 
categories which have maximum impact 
on attaining the selected goals. The 
effect of this procedure was to 
emphasize control of all criteria 
pollutants except carbon monoxide and 
to give carbon monoxide and non
criteria pollutants a lower priority. 
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In the background reports and in ilie 
preamble to the proposed priority list, 
the term "hydrocarbon" was used even 
though the emissions referred to were 
voe which, unlike hydrocarbon 
compounds, can contain elements other 
than carbon and hydrogen. A VOC is 
defined by EPA as any organic 
compound that, when released to the 
atmosphere, can remain long enough to 
participate in photochemical reactions. 
Since VOC contribute to ambient levels 
of photochemical oxidants, they are · 
considered a criteria pollutant. 

The ranking of source categories on 
the list and the differentiation between 
major and minor sources was sensitive 
to the accuracy of the data utilized. The 
data base used to establish the priority 
list was obtained from a number of 
literature sources including EPA 
screening studies. However. screening 
studies were not available for all source 
categories. Therefore. if new information 
becomes available after promulgation of 
the list, the Administrator may delete 
from or add to the list in response to this 
new information. 

Additional detail on the prioritization 
methodology, the input factors used, and 
the ranking of individual source 
categories is available in the two 
background documents (see 
"ADDRESSES"). 

Significance of Priority List 

The promulgated list is essentially an 
advance notice of future standard 
development activity. It identifies major 
source categories and the approximate 
order in which NSPS development 
would be initiated. However, if further 
study indicates that an NSPS would 
have little or no effect on emissions, or 
that an NSPS would be impractical. a 
source category would be given a lower 
priority or removed from the list. 
Similarly. new information may increase 
the priority of a source category. The 
Administrator may also concurrently 
develop standards for sources which are 
not on the priority list. especially certain 
"minor" sources which, in aggregate, 
represent a large quantity of emissions. 

The distinction betwe~n major and 
minor source categories is defined only 
for the purpose of determining NSPS 
priorities and should not be used to 
determine sources subject to New 
Source Review, which is conducted on a 
case-by-case basis. Moreover, some 
New Source Review programs, such as 
prevention of significant deterioration, 
have separate and distinct criteria for 
defining a major source (e.g .. 100 tons 
per year potential for certain source 
types and 250 tons per year for others). 

Identification of Source Categories 

Two groups of sources in addition to 
minor sources are not included on the 
promulgated list. One group includes 
1ources which could not be evaluated 
due to insufficient information. This lack 
of data suggests that these sources, 
which are identified in the background 
report, "Priorities for NSPS under the 
Clean Air Act of 1977," have not 
previously been regulated or studied 
and, therefore, are probably not major 
sources. Nevertheless, the Administrator 
will continue to investigate these 
sources and will consider development 
of NSPS for any which are identified as 
being significant sources of air pollution. 

The second group of source categories 
not on the priority list consists of those 
listed under section 111(b)(1)(A) on or 
before August 7, 1977. These are: 
Fossil-fuel-fired steam generators 
lncinera tors 
Portland Cement Plants 
Nitric Acid Plants 
Sulfuric Acid Plants 
Asphelt Concrete Plants 
Petroleum Refineries 
Storage Vessels for Petroleum Liquids 
Secondary Lead Smelters 
Secondary Brass and Bronze Ingot Production 

Plants 
Iron and Steel Plants 
Sewage Treatment Plants 
Primary Copper Smelters 
Primary Zinc Smelters 
Primary Lead Smelters 
Primary Aluminum Reduction Plants 
Phosphate Fertilizer Industry: Wet Process 

Phosphoric Acid Plants 
Phosphate Fertilizer Industry: 

Superphosphoric Acid Plants 
Phosphate Fertilizer Industry: Diammonium 

Phosphate Plants 
Phosphate Fertilizer Industry: Triple 

Superphosphate Plants 
Phosphate Fertilizer Industry: Granular Triple 

Superphosphate Storage Facilities 
Coal Preparation Plants 
Ferroalloy Production Facilities 
Steel Plants: Electric Arc Furnaces 
Kraft Pulp Mills 
Lime Plants 
Grain Elevators 

There are. however, some facilities (or 
subcategories) within these source 
categories for which NSPS have not 
been developed. bi.JI which may by 
themselves be significant sources of air 
pollution. A number of these facilities 
were evaluated as if they were separate 
source categories; three which rank high 
in priority are included on the 
promulgated list to indicate that the 
Administrator plans to develop 
standards for them: Petroleum refinery 
fugitive emissions. industrial fossil-fuel
fired steam generators. and non
municipal incinerators. In addition to 
these, the Administrator will continue to 
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evaluate affected facilities within listed 
1ource categories and may from time to 
time develop NSPS for such facilities. 
The iron and steel industry provides an 
example of a category which is already 
listed (so does not ap}lear on the priority 
list), but in which an active interest 
remains. Although the growth rate for 
new sintering capacity is presently very 
low, the Administrator is continuing to 
assess emission control and 
measurement technology with a view 
toward possible development of an 
NSPS for sintering plants at a later date. 

·A project is also underway to update 
emission factors for all steelmaking 
processes. including fugitive emissions. 
in an effort to determine the relati\'e 
significance of emissions from each 
process. In. addition, byproduct coke 
ovens, nearly always associated with 
steel mills. are included on the priority 
list and are undergoing standard 
development studies. 

There are some differences between 
the format of the list in the background 
report. "Revised Prioritized List of 
Source Categories for NSPS 
Promulgation" and the format of the list 
which appears here. These differences 
are primarily a result of aggregation of 
subcategories which had been 
subdivided for size classification and 
priority ranking analysis. Non-metallic 
mineral processing. for example, had 
been subdivided into nine subcategories 
for prioritization. eight of which were 
analyzed separately (stone, sand and 
gravel. clay, gypsum lime, borax. 
fluorspar. and phosphate rock mining) 
and one of which is considered a minor 
source (mica mining). EPA plans to 
study the entire non-metallic mineral 
processing industry at one time. since 
many of the processes and control 
techniques are similar. For this reason, 
the industry is identified by a single 
aggregated listing This does not 
necessarily impl~· that a single standard 
would apply to all sources within the 
listed category. Rather. as described 
below in the case of the synthetic 
organic chemical manufacturing 
industry. the nature and scope of 
standards will be determined only after 
a detailed study of sources within the 
category. 

In addition to the major sources. thrf'i: 
source categories not identified as being 
major source categories have been 
added to the list: organic sol\'ent 
cleaning. industrial surface coating of 
metal furniture. and lead acid battery 
manufacture. 

Organic solvent cleaning was chose:i 
for study because this source category 
accounts for some 5 percent of 
stationery source voe emissions 
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typical air quality control region. Thua. 
although individual facilities typically 
emit leu than 100 tons per year, this is a 
11pificant IOU?Ce of VOC emisaions and 
the Administrator considers it prudent 
to continue the development of a 
1tandard for this aource category. 

The metal furniture coating induatj is 
al.lo a 11gnificant source of voe 
emi11ions: and there are over 300 
existing facilities with the potential to . 
emit more than 100 tons per year. 

Lead acid battery manufacture is a 
lisnificant source of lead emissions. An 
NSPS for this source category is 
expected to aBBist in attainment of the 
National Ambient Air Quality Standard 
for lead. 

Stationary gas tmbines are included 
on this list because this source category 
had not been listed by August 7, 19'7'7, 
whim the Clean Air Act Amendments 
were enacted. However, this source 
category has not been prioritized. since 
ft was listed under section lll(b}(l}(A} 
and NSPS were proposed October 3. 
1977. 

One listed source category which 
deserves special attention is the 
1ynthetic organic chemical · 
manufacturing industry (SOCMI). 
Prelimin~ry estimates indicate that there 
may be over 800 different processes 
b)cluded In this source category. but 
only 27 of these procesaes have been 
evaluated. For the others. there was not 
enoush information available. As is the 
case with several other aggregated 
1ource categories, generic standards will 
be used to cover as many of the sources 
as possible, so separate NSPS for each 
of the 600 processes are unlikely. 

Based on an effort which has been 
underway within EPA for two years to 
study thia complex source category. the 
generic standards could regulate nearly 
all emissions by covering four broad 
areas: Process facilities. storage 
facilities. leakage. and transport and 
handling losses. Also. since a number of 
the pollutants emitted are potentially 
toxic or carcinogenic, regulation under 
section 112, National Emission 
Standards for Hazardous Air Pollutants 
(NESHAP}. rather than NSPS may be 
more appropriated. Therefore, SOCMI is 
listed as a single source category. The 27 
processes considered the most likely 
candidates for NSPS or NESHAP 
coverage through generic standards are 
listed in the preamble to the proposed 
priority list and discussed in the 
background documents. 

Additional information has resulted in 
the exclusion from the list of some 
source categories which are shown in 
the background reports. Mixed fuel 
boilers and feed and grain milling are 

regulated by the NSPS for foasil-fuel 
ateam generators and grain elevators. 
respectively. Beer manufacture has a 
much lower emisalon level than had 
been aesumed in the background report. · 
and whiskey manufacture was.deleted 
due to a lack of any demonstrated 
control technology. 

.Public Partidpatioo 

The Clean Air Act requires that the 
Administrat01. pi'lor to promulgating thi& 
list of source categorie1, consult with 
Govemora and State air pollution 
control agencies. An Invitation was 
extended on February 28. 1978. to the 
State and TerritoriaJ Afr Pollution 
Program Administrators (STAPPA) and 
the National Governors' Association 
(NGA) to attend the fint Working Group 
meeting, March l8, 19'78. and review the 
draft background report and the 
methods used to apply the priority : 
criteria. On March 24, 1978, each 
Governor and the director of each State 
air pollution control agency was notified 
by Jetter of this project, includi,ng an · 
invitation to participate or comment: 

(1} At the April 5-6, 1978, National Air 
Pollution Control Techniques Advisory 

· Committee (NAPCTAC) meeting In 
Alexandria. Virginia; 

(2) When the final background report 
was mailed to them; 

(3) When the list was proposed in the 
Federal Register; or _ 

(4) At a public hearing to be held on 
the proposed list. The draft background 
report for., the proposed list was mailed 
to all NAPCT AC members. five of which 
represent State or local agencies, two of 
which represent environmental groups. 
and eight of which represent industry. 
Copies were mailed to six 
environmental groups end three 
consumer groups at the sarrie time. and 
to a representative of the NGA. Copies 
of the final background report for the 
proposed list were sent to the 
Governors. State and local air pollution 
control agencies, NAPCT AC members, 
environmental groups, the NGA. and 
other requesters in July 1978. 

The public comment period on the 
proposed lis~ published in the August 
31. 1978, Federal Register, extended 
through October 30, 1978. There were 18 

·comment letters received, 10 from 
industry and 8 from various regulatory 
agenciea. Several comments resulted in 
chllilges to the proposed priority list. 

A public hearing was held on 
September 29, 1978. to discuss the 
proposed priority list in accordance with 
section 111(g}(8) of the Clean Air Act. 
There were no written comments and 
only one verbal statement resulting from 
the public hearing. 
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Significant Comments end Changes to 
the Proposed Priority List 

& a result of public comments and 
the availability of new screening studies 
and reports, 34 major and 11 minor 
source category data sets were 
reevaluated. Thia reexa·mination 
resulted in data changes for 29 major 
and 9 minor source categories. 

Ten aource categories have been 
removed from the proposed priority list. 
Eight of these source category deletions 

. are a result of new data Indicating that 
NSPS would have little or no effect. 
These source categoriea are: Varnish, 
carbon black. explosives. acid sulfite 
wood pulping. NSSC wood pulping. 
gasoline additives manufacturing. alfalfa 
dehydrating, and hydrofluoric acid 
manufacturing. Printing ink 
manufacturing was reclassified from a 
major to a minor source category. In. 

.,addition, two source categories. gray 
iron and steel foundries, were combined 
into one source category. Finally. fuel . 
.conversion was removed from the list 
due to uncertaintiea regarding the 
approach and scheduled involved in 
developing environmental standards for 
the various processes. Likely candidates 
for NSPS include coal gasification (both 
low and high pres.sure). coal 
liquefaction, and oil shale and tar send 
processing. These actions reduce the 
final priority list to 59 source categories. 

The most significant comments and 
changes made to the proposed · 
regulations are discussed below: 

1. Definition of ''Mobility." Several 
commenters felt that the treatment of 
source category mobility (movability) 
was too broad. Mobility in the 
prioritization analysis refers to the 
feasibility a stationary source has to 
relocate to, or locate new facilities in, 
areas with less stringent air pollution 
control regulations. Non-movable 
stationary source categories were · 
identified on the basis of being firmly 
tied either to the market (e.g .. dry 
cleaners} or to a supply of materials 
(e.g .. mining operations}. The 
Administrator recognizes that there are 
many other factors which would be 
considered in plant siting situations. but 
considers the apProach used in 
determining the priority list sufficient fur 
the purposes of this study. 

2. Source Category Aggregation. 
Several commenters indicated that there 
were discrepancies between the source 
categories named in the priority list and 
those in the background document. The 
differences between the priority listing 

- in the Federal Register and the 
background document list is a result of 
aggregation of source& which had been 
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subcategorized for size classification 
and priority ranking analysis in the 
background document. Aggregation 
indicates that all source categories 
under a generic industry heading. such 
as non-metallic mineral processing. will 
be evaluated at the Hme time, although 
this does not necessarily imply that a 
single standard would apply to all 
sources within the listed category. 

3. Control Costs. Two commenter& felt 
that the cost of pollution control to meet 
NSPS limitations should have been 
included in the criteria for prioritization. 
The Clean Air Act priority list criteria 
do not include the cost of pollution 
control, but pollution control costs were 
considered during the determination of 
control technology assumed for the 
priority list study. Control costs are 
examined in more detail during NSPS 
development studies for each source 
category, and must be considered in 
determining each NSPS. 

4. Minor Source Categories. One 
commenter felt that the Administrator 
lacks statutory authority to make a 
policy decision to develop NSPS for a 
minor source category until after the 
major sources have been dealt with. 
1ince Congress indicated major sources 
must be given priority. The 
Administrator, in promulgating this list, 
11 placing an almost exclusive emphasis 
on NSPS for major source categories. 
However, the Clean Air Act does not 
prohibit concurrent promulgation of 
NSPS for minor, but significant, source 
categories. For the three minor source 
categories listed in this regulation, NSPS 
development had been initiated before 
the priority list was available, and 
completion of standards development 
for these sources is considered justified. 

5. Stationary Fuel Combustion/Waste 
Incineration. Two State agencies felt 
that stationary fuel combustion and 
waste incineration should have a high 
priority because of source activity 
growth in their respective Stales. In the 
promulgated list, both of these source 
categories are given high priority based 
on the most recent growth rates 
available. Given the concern expressed 
by these agencies, the Administrator has 
already initiated standard development 
studies for these source categories. 

6. Chemical Products Manufacture/ 
Fuel Conversion. One commenter felt 
that the growth rate and, therefore. the 
need for coal gasification plant NSPS is 
overestimated. High Btu coal 
gasification was reexamined: although 
no commercial-scale plants currently 
exist in this country. environmental 
programs need to keep pace with the 
emphasis on energy programs. The fuel 
conversion processes have been 

removed from the priority list for special 
1tudy. 

'I. Chemical Products Manufacture/ 
Printing Ink Manufacture. One 
commenter indicated that neither 
existing conditions within the printing 
ink industry nor projections of future 
growth of the industry justify its 
categorization aa a major source. The 
Administrator bas examined the new 
data provided, and has reclassified 
printing Ink manufacturing plants as a 
minor source category. As was 
discussed earlier, however, the· 
Administrator may still develop 
standards for "minor" source categories, 
especially those which, in aggregate, 
represent a significant quantity of 
emissions. · 

8. Wood Processing/NSSC and Acid 
Sulfite Pulping. One commenter 
indicated that acid sulfite pulp 
production is a declining growth 
industry and therefore should not be 
included in the priority list. The 
Administrator agrees with this 
comment, based on examination of acid 
1ulfite pulp production projections in a 
new screening study. In addition, the 
1creenlng study indicates that NSSC 
pulping Is, in effect, controlled by the 
promulgated NSPS for Kraft pulp mills, 
resulting in little or no further emission 
reduction from promulgatlol) or an NSSC 
NSPS. Therefore, both acid sulfite and 
NSSC pulping have been removed from 
the list. ' 

Development or Standards 

The Administrator has undertaken a 
program to promulgate NSPS for the 
source categories on this priority list by 
August 7, 1982. Development of 
standards has already been initiated for 
nearly two-thirds of the source 
categories listed: work on the remaining 
source categories will be initiated within 
the next year. 

The priority ranking is indicated by 
the number to the left of each source 
category and will be used to decide the 
order in which new projects are 
initiated, although this is not necessarily 
an indication of the order in which 
projects will be completed. In fact, 
higher priority source categories often 
present difficult technical and regulatory 
problems. and may be among the later 
source categories for which standards 
are promulgated. 

It should be pointed out that several 
of the source categories listed could be 
subject to standards which may be 
adopted under section 112 of the Clean 
Air Act, national emission standards for 
hazardous air pollutants (NESHAP). 
Included are byproduct coke ovens and 
several source categories within the 
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petroleum transport and marketing 
industry. If standards are developed 
under aection 112 for ~ese or any other 
source categories on the promulgated 
list, then standards may not be 
.developed for those source categories 
under 1ection 111. 

Promulgation of this list not only 
fulfills the section 111({) requirements 
concerning establishment of priorities. 
but also constitutes notice that all 
source categories on the priority list are 
considered significant sources of air 
pollution and are hereby listed in 
accordance with section 111(b)(l)(A). 11 
should be noted, however, that the 
source categories identified on this 
priority list, even though listed in 
accordance with section lll(b)(l)(AJ. 
are not subject to the provisions of 
section Ul(b)[l)(B), which would 
require proposal of an NSPS for each 
listed source category within 120 days of 
adoption of the list. Rather, the 
promulgation of standards for sources 
contained on this priority list will be 
undertaken in accordance with the lime 
schedule prescribed in section 111(0(1) 
of the Clean Air Act Amendments. That 
ls, NSPS for 25 percent·of these source 
categories are to be promulgated by 
August 1980, 75 percent by August 1981. 
and all of the NSPS by August 1982. 

Dated: August 15. 1979. 
Douglas M. Coatie, 
Administrator. . 

Part 60 of Chapter I of Title 40 of the 
Code of Federal Regulations is amended 
by adding I 60.16 to Subpart A as 
follows: 

I eo. 1 s Prlortty list. 

Prioritized Major Source Celegories 

Priority Number' 

Source Category 

1. Synthelic Organic Chemical Manufacturing 
(a) Unit processes 
(b) Storage and handling equipment 
(c) Fugitive emission sources 
(di Secondary sources 

2. Industrial Surface Coaling: Cans 
3. Petroleum Refineries: Fugitive SourcPs 
4. Industrial Surface Coating: Paper 
5. Dry Cleaning 

(a) Perchloroethylene 
(b) Petroleum solvent 

8. Graphic Arts 
7. Polymers and Resins: Acrylic Resins 
8. Mineral Wool 
9. Stationary Internal Combustion Eng!ne~ 
10. lndustrial Surface Coating: Fabric 
11. Fossil-Fuel-Fired Steam Generators: 

Industrial Boilers 
12. Incineration: Non-Municipal 
13. Non-Metallic Mineral Processinii 
14. Metallic Mineral Processing 

• Low numbers have highe&I priority: e .g !\ 
high priori!)'· No. 59 i• low priority. 
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ti. Secondary Copper 
19. Ph1>1phate Rock Prepmation 
11. POUDdriel: Steel and Cray Iron 
ta. Polymtll'I and Resina: Polyethylene 
111. Chan:oel Production 
zo. Synthetic Rubber 

(a) Tire manufacture 
(b) SBR production 

Z1. Veptable Oil 
11. Industrial Surface Coatiq: Metal Coil 
23. Pvtrolewn Trampartation and Malbtiag 
M. By-Product Coke Ovtlll8 
a Synthetic Fiben 
as. Plywood Manufacture 
Z'/. Industrial Surface Coating: Automobiles 
a&. Industrial Swfece Coating: Large 

Appliance• · 
29. Crude Oil and Natural Gae Production 
30. Seoondal'J /duminum 
11. Potash 
az. Sinterins: Clay and Fly Ash 
33. Gla88 
34. Gyp9UID 
35. Sodium Carbonate 

· 16. Secondary Zinc 
S7. Polymers and Resins: Phenolic 
38. Polymers and Resins: Urea~elemine 
38.Ammonia 
40. Polymers and Resins: Polystyrene 
41. Polymers end· Re1im: ABS-SAN Resins 
42. Fibergla1111 
43. Polymen and Relinl: Polypropylene 
44. Textile ProceHing 
45. Asphalt Roofing Plants 
46. Brick and Related Clay Products 
~- Ceramic Clay Manufacturing 
il8. Ammonium Nitrate Fertilizer 
48. Caslable Refractories 
80. Borax and Boric Acid 
51. Polymers and Resins: Polyester Resins 
52. Ammonium Sulfate 
53. Starch 
54. Perlite 
55. Pho1phoric Acid: Thermal Process 
56. Uranium Refining -
57. Animal Feed Defluorinetion 
18. Urea (for fertilizer and polymers) 
58. Detergent 

Other Source Categories 
Lead acid battery manufacture .. 
Organic solvent cleaning'• 
Industrial surface coating: metal furniture· ' 
Stationary gas turbines'·• 

(Sec. 111. 301(a). Clean Air Act as amended 
(42 u.s.c. 7411. 7601)] 
(PR Doc. 711-25856 Piled &-Z0..79: 8:'5 am) 

a.LING CODE -1-111 

'• Minor llOUJ"Ce category. but included on liar 
lince 1t11 NSPS ia being developed for that aource. 
C81f'80r)'· . 

. •'' Not prioritized. aince an NSPS for thia major 
aource catesory has alreadv been _11mon••rl 
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40 CFR Part 60 

[FAl. 1231-3) 

Standards of Performance for New 
Stationary Sources: Asphalt Concrete; 
Review of Standards 

AGENCY: Environmental Protection 
Agency (EPA) 
ACTION: Review of Standards. 

SUMMARY: EPA has reviewed the 
standard of performance for asphalt 
concrete plants (40 CFR 60.9, Subpart I). 
The review is required under the Clean 
Air.Act, as amended August 1977. The 
purpose of this notice is to announce 
EPA's intent not to undertake revision of 
the standards at this lime. 
DATES: Comments must be received by 
October 29, 1979. 
ADDRESS: Comments should be 
submitted to the Central Docket Section 
(A-130). U.S. Environmental Protection 
Agency, 401 M Street, S.W .. 
Washington. D.C. 20460, Attention: 
Docket No. A-79--04. 
FOR FURTHER IMFORMATION CONTACT: 
Mr. Robert Ajax, telephone: (919) 541-
5271. The document "A Review of 
Standards of Performance for New 
Stationary Sources-Asphalt Concrete .. 
(EPA-450/3-79--014) is available upon 
request from Mr. Robert Ajax (MD-13). 
Emission Standards and Engineering 
Division, U.S. Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711. 
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SUPPLEMENTARY INFORMATION: 

Background 
In June 1973, EPA proposed a 

standard under Section 111 of the Clean 
Air Act to control particulate matter 
emissions from asphalt concrete plants, 
The standard. promulgated on March 8, 
1974. limits the discharge of particulate 
matter into the atmosphere to a 
maximum of 90 mg/ dscm from any 
affected facility. The standard also 
limits the opacity of emissions to 20 
percent. The standard is applicable to 
asphalt concrete plants which 
commenced construction or 
modification after June 11, 1973. 

The Clean Air.Act Amendments of 
1977 require that the Administrator of 
the EPA review and, if appropriate, 
revise established standards of 
performance for new. stationary sources 
at least every 4 years [Section 
11 l(b)(l)(B)]. Following adoption of the 
Amendments, EPA contracted with the 
MITRE Corporation to undertake a 
review of the asphalt concrete industry 
and the current standard. The MITRE 
review was completed in January 1979. 
Preliminary findings were presented to 
and reviewed by the National Air 
Pollution Control Techniques Advisory 
Committee at its mei:iting in Alexandria, 
Virginia, on January 10, 1979. This notice 
announces EPA's decision regarding the 

. need for revision of the standard. 
Comments on the results of this review 
and on EPA's decision are invited. 

Findings 

01'erview of the Asphalt Concrete 
Industry 

The asphalt concrete industry consists 
of about 4,500 plants, widely dispersed 
throughout the Nation. Plants are 
stationary (60 percent), mobile (20 
percent), or transportable (20 percent), 
i.e., easily taken down, moved and 
reassembled. Types of plants include 
batch-mix (91 percent), continuous mix 
(6.5 percent), or dryer-drum mix (2.5 
percent). The dryer-drum plants, which 
are becoming increasingly popular, 
differ from the others in that drying of 
the aggregate and mixing with the liquid 
asphalt both take place in the same 
rotary dryer. It is estimated that within 
the next few years, dryer-drum plants 
will represent up to 85 percent of all 
plants under construction. 

Current national production is about 
263 to 272 million metric tons (MG)/ 
year. with a continued rise expected in 
the future. It is estimated that 
approximately 100 new and 50 modified 
plants become subject to the standard 
each year. Operation is seasonal, with 
plants reportedly averaging 666 hours/ 

year although many operate more 
extensively. 

Particulate Matter Emissions and 
Control Technology 

The largest source of particulate 
emissions is the rotary dryer. Both dry 
(fabric filters) and wet (scrubbers) 
collectors are used for control and are 
both capable of achieving compliance 
with the standard. However, all systems 
of these types have not automatically 
achieved control at or below the level of 
the standard. 

Based on data from a total of 72 
compliance tests, it was found that 53 or 
about three-fourths of the tests for 
particulate emissions showed 
compli~nce. Thirty-three of the 53 
produced results between 45 and 90 
Mg 3/dscm (.OZ and .04 gr/dscf). Of the 47 
tests of fabric filters or venturi scrubber 
controlled sources over 80 percent 
showed compliance. The availabl:e data 
do not provide details on equipment 
design and an analysis of the cauiie of 
failures has not been performed. 
However, EPA is not aware of any 
instances in which a properly designed 
and installed fabric filter system or high
efficiency scrubber has failed to achieve 
compliance with the standard. The fact 
that certian facilities controlled by 
fabric filters and high-efficiency 
scrubbers have failed to comply is 
attributed to faulty design, installation, 
and/or operation. This conclusion and 
these data are consistent with data and 
find:ngs considered in the development 
of the present standard. 

On the basis of these findings. EPA 
concludes that the present standard for 
particulate matter is appropriate and 
that no revision is needed. 

Much less test data are available for 
opacity than for particulates. Of the 26 
tests for which opacity levels are 
reported, only 5 failed to show 
compliance with the opacity standard. 
However, none of these 5 met the 
standard for particulate matter. Of the 
21 plants reported as meeting the 
current standard for opacity, 19 met the 
particulate standard. On the basis of 
these data, EPA concludes that the 
opacity standard is appropriate and 
should not be revised. While the data do 
indicate that a tighter standard may be 
possible, the rationale and basis used to 
establish the present standard are 
considered to remain valid. 

Enforcement of the Standard 

Because the cost of performance tests 
which are required to demonstrate 
compliance with the standard are 
essentially fixed and are independent of 
plant size, this cost is disproportionately 
high for small plants. Due to this, the 
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issue was raised as to whether formal 
testing could be waived and lower cost, 
alternative means be established for 
determining compliance at small plants. 
Support for such a waiver can be found 
in the fact that emission rates are 
generally lower at these plants and 
errors in compliance determinations 
would not be large in terms of absolute 
emissions. However, testing costs at all 
sizes of plants are small in relation to 
the cost of asphalt concrete production 
over an extended period and these costs 
can be viewed as a legitimate expense 
to be considered by an owner at the 
time a decision to construct is made. A 
number of State agencies presently 
require, under SIP regulations, initial 
and in some cases annual testing of 
asphalt concrete plants. Moreover, 
available compliance test data show 
that performance of control devices is 
variable and even with installation of 
accepted best available control 
technology the standard can be 
exceeded by a significant degree if the 
control system is not properly designed. 
operated. and maintained. Relaxing the 
requirement for formal testing thus 
could lead to a proliferation of low 
quality or marginal control equipment 
which would require costly repair or 
retrofit at a later time. 

A further performance testing problem 
indentified in the review o{ the standard 
concerns operation at less than full 
production capacity during a compliance 
test. When this occurs, EPA normally 
accepts the test result as a 
demonstration of compliance at the 
tested production rate, plus 23 Mg (25 
tons)/hr. To operate at a higher 
production rate, an owner or operator 
must demonstrate compliance by testing 
at that higher rate. Industry 
representatives view this limitation as 
ai:i unfair production penalty. It is noted 
in particular that reduced production is 
sometimes an unavoidable consequence 
associated with use of high moisture 
content aggregate. Furthermore, it is 
argued that facilities which show 
compliance at the maximum production 
rate associated with a given moisture 
level can be assumed to comply at 
higher production rates when moisture 
is lower. However, this argument 
assumes that the uncontrolied emission 
rate from the facility does not increase 
as production rate increases and EPA is 
not aware of data to support this 
assumption. 

As a general policy it is EPA's interrr 
to minimize administrative costs 
imposed on owners and operators by a 
standard, to the maximum extent that 
this can be done without sacrificing the 
Agency's responsibility for assuring 
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compliance. SpecificaJly, in the cases 
cited above, EPA does not intend to 
impose costly testing requirements on 
smeJI facilities or any facilities if 
compliance with the standard can be . 
determined through less costly means. 
However, EPA et this time is not aware 
of a procedure which could be employed 
at a significantly lower cost to 
determine compliance with en 
acceptable degree of accuracy. Although 
opacity correlaters with grain loading 
and serves es a valid means for 
-identifying excess emissions, due to 
dependence on stack diameter end other 
factors opacity alone is not adequate to 
accurately assess compliance with the 
mess rate standard. Similar!~., the 
purchase and installation of a beghouse 
or venturi scrubber does not in itself 
necessarily imply compliance. EPA is 
concerned that approval of such 
equipment without compliance test data 
or a detailed iissessment of design and 
operating factors would provide en 
incentive for installation of low cost, 
under-designed equipment. This would 
place vendors of more costly systems 
which ere well designed and properly 
constructed and operated at a · 
competitive disadvantage; in the long 
term this would not only increase 
emissions but would be to the detriment 
of the industry. 

EPA hes, however, concluded that a 
study program to investigate alternative 
compliance test and administrative 
approaches for asphalt plants is needed. 
An EPA contractor working for the 
Office of Enforcement has initiated a 
study designed to assess several 
administrative aspects of the standard, 
including possible low cost alternative 
test methods; administrative 
mechanisms to deal with the problem of 
process variability during testing; end 
physical constraints affe~ting the ability 
to perform tests. If the results of this 
program, which is scheduled to be 
completed later in 1979, show that the 
regulations or enforcement policies can 
be revised to lower costs, such revisions 
will be adopted. 

Hydrocarbon Emis~ions 
While the principal pollutant 

associated with asphalt concrete 
production is particuta le ma tier, the 
trend noted previously toward dryer
drum mix plants has raised question as 
to the significance of hydrocarbon 
emissions from these facilities. In the 
dryer-drum mix plant, drying of the 
aggregate as well es mixing with asphalt 
and additional fines takes place within a 
rotary drum. Because the drying takes 
place within the same container es the 
mixing, emissions are partly screened by 
the curtain of asphalt added so that the 

uncontroJled particulate emissions from 
the dryer are lower than from 
conventional plants. In contrast, it has 
been reported that the rate of · 
hydrocarbon emissions may be 
substantially higher then from 
conventional plants. However, date 
recently reported from one test in a 
plant equipped with fabric filters 
showed only traces of hydrocarbons in 
dust '1nd condensate and did not 
support this suggestion. Thus, while 
these data do not indicate a need to 
revise the standard, more definitive data 
are needed on hydrocarbon emission 
rates and related process variables. This 
has been identified as an area for 
further research by EPA. 

An additional source of hydrocarbon 
emissions in the asphalt industry is the 
use of cutback asphalts. Although not 
directly associated with asphalt 
concrete plants, this represents a 
significant source of hydrocarbon 
emissions. As such, the need for 
possible standards of performance 
pertaining to use of cutback asphalt was 
rasied in this review. The term cutback 
asphalt refers to liquified asphalt 
products ~hich ere diluted or cutback 
by kerosene or other petroleum 
distillates for use as a surfacing 
material. Cutback asphalt emits 
significant quantities of hydrocarbons
at a high rate immediately after 
application and continuing at a 
diminishing rate over a period of years. 
It is estimated that over 2 percent of 
national hydrocarbon emissions result 
from use of cutback asphalt. 

The substitution of emulsified 
asphalts, which consist of asphalt 
suspended in water containing an 
emulsifying agent, for cutback asphalt 
nearly eliminates the release of vo1atile 
hydrocarbons from paving operations. 
This substitute for petroleum distillate is 
approximately 98 percent water and 2 
percent emulsifiers. The water in 
emulsified asphalt evaporates during 
curing while the non-volatile emulsifier 
is retained in the asphalt. 

Because cutback asphalt emissions 
result from the use of a product rather 
than from a conventional stationary 
source, the feasibility of a standard of 
performance is unclear and the Agency 
has no current plans to develop such a 
standard. However, EPA he1s issued a 
control techniques guideline document, 
Control of Volatile Organic Compounds 
from Use of Cutback Asphalt (EPA-450/ 
2-77--037) and is actively pursuing 
control through the State 
Implementation Plan process in areas 
where control is needed to attain 
oxidant standards. Because of area-to
area differences in experience with 
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emulsified asphalt, availability of 
suppliers, and ambient temperatures, the 
Agency believes that control can be 
implemented effectively by the States. 

Asphalf Recycling Plants 

A process for recycling asphalt paving 
by crushing up old road beds for 
reprocessing through direct-fired asphalt 
concrete plants has been recently 
implemented ol'I an experimental basis. 
Plants using this process, which uses 
approximately 20 to 30 percent virgin 
material mixed with the recycled 
asphalt, are subject to the standard and 
et least two have demonstrated 
compliance. However, preliminary 
indications are that the process may 
have difficulty in routinely attaining the 
allowable level of particulate emissions 
and/or that the cost of control may be 
higher than a conventional process. The 
partial combustion of the recycled 
asphalt cement reportedly produces a 
blue smoke more difficult to control than 
the mineral dusts of plants using virgin 
material. 

It is EPA's conclusion that there is no 
need at this time to revise the standard 
as it affects recycling, due to its limited 
practice and due to the data showing 
that compliance can be achieved at 
facilities which recycle asphalt. 
However, this matter is being studies 
further under the previously noted study 

·by an EPA contractor. 

Educational Program for Owners and 
Operators 

The asphalt industry consists of a 
large number of facilities which in manv 
cases are owned and operated by smali 
businessmen who are not trained or 
experienced in the operation, design, or 
maintenance of air pollution control 
equipment. Because of this, the need to 
comply with emission regulations. and 
the changing technology in the industry 
(i.e., the introduction of dryer-drum 
plants, recycling, the possible move 
toward coal as a fuel, and the use of 
emulsions), the need for a training and 
educational program for owners and 
operators in the operation and 
maintenance of air pollution control 
equipment has been voiced by industry. 
This offers the potential for cost and 
energy savings along with reduced 
pollution. 

To meet this need-, EPA's Office of 
Enforcement, in cooperation with the 
National Asphalt Paving Association. 
conducted a series of workshops in 1978 
for asphalt plant owners and operators. 
Only limited future workshops ere 
currently planned. However, EPA will 
consider expansion of the programs if a 
C<?ntinued need exists. 

Dated: August 23, 1979. 
Douglas Costle, 
Administrator 
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40 CFR Part 60 

[FRL 1276-21 

Standards of Performance for New 
Stationary Sources; Gas Turbines 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: This rule establishes 
standards of performance which limit 
emissions of nitrogen oxides and sulfur 
dioxide from new, modified and 
reconstructed stationary gas turbines. 
The standards implement the Clean Air 
Act and are based on the 
Administrator's determination that 
stationary gas turbines contribute 
significantly to air pollution. The 
intended effect of this regulation is to 
require new, moaified and reconstructed 
stationary gas turbines to use the best 
demonstrated system of continuous 
emission reduction. 
EFFECTIVE DATE: September 10, 1979. 
ADDRESSES: The Standards Support and 
Environmental Impact Statement 
(SSEIS) may be obtained from the U.S. 
EPA Llbrary (MD-35), Research Triangle 
Park, North Carolina .27711 (specify 
Standaids Support and Environmental 
Impact Statement, Volume 2: 
Promulgated Standards of Performance 
for Stationary Gas Turbines, EPA-450/ 
Z-77-017b). 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division, 
Environmental Protection Agency. 
Research Triangle Park, North Carolina 
~7711, telephone No. (919) 541-5271. 
SUPPLEMENTARY INFORMATION: 

The Standards 
. The promulgated standards apply to 
all new, modified, and reconstructed 
stationary gas turbines with a heat input 
at peak load equal to or greater than 
10.7 gigajoules per hour (about 1,000 
horsepower). The standards apply to 
simple and regenerative cycle gas 
turbines and to the gas turbine portion 
of a combined cycle steam/electric 
generating system. 

The promulgated standards limit the 
concentration of nitrogen oxides (NO.) 
in the exhaust gases from stationary gas 
turbines with a heat input from 10.7 to 
and including 107.Z gigajoules per hour 
(about 1,000 to 10,000 horsepower), from 
offshore platform gas turbines, and from 
stationary gas turbines used for oil or 
gas transportation and production not 
located in a Metropolitan Statistical 
Area (MSA), to 0.0150 percent by 
volume (150 PPM) at 15 percent oxygen 
on a dry basis. The promulgated 
standards also limit the concentration of 

NO. in the exhaust gases from 
stationary gas turbines with a heat input 
greater than 107.Z gigajoules per hour, 
and from stationary gas turbines used 
for oil or gas transportation and 
production located in an MSA. to 0.0075 
percent by volume (75 PPM) at 15 
percent oxygen on a dry basis (see 
Table 1 for summary of NO. ~mission 
limits). Both of these emission limits (75 
and 150 PPM) are adjusted upward fqr 
gas turbines with thermal efficiencies 
greater than 25 percent using an 
equation included in.the promulgated 
standards. These emission limits are 
also adjusted upward for gas turbines 
burning fuels with a nitrogen content 
greater than 0.015 percent by weight 
using a fuel-bound nitrogen allowance 
factor included in the promulgated 
standards, or a "custom" fuel-bound 
nitrogen allowance factor developed by 
the gas turbine manufacturer and 
approved for use by EPA. Custom fuel
bound nitrogen allowance factors must 
be substantiated with data and 
approved for use by the Administrator 
before they may be used for determining 
compliance with the standards. 

The promulgated NO. emission limits 
are referenced to International Standard 
Ol'lllllization (ISO) standard day 
oonditions of 288 degrees Kelvin, 60 
percent relative humidity, and 101.3 
kilopascala (1 atmosphere) pressure. 
Measured NO. emission levels, 
therefore, are adjusted to ISO reference 
conditions by use of an ambient 
condition correction factor included in 
the standards, or by a custom ambient 
condition correction factor developed by 
the gas turbine manufacturer and 
approved for use by EPA. Custom 
ambient condition correction factors can 
only include the following variables: 
combustor inlet pressure, ambient air 
pressure, ambient air humidity, and 
ambient air temperature. These factors 
must be substantiated with data and 
approved for use by the Administrator 
before they may be used for determining 
compliance with the standards. 

Stationary gas turbines with a·heat 
input at peak load from 10.7 to, and 
including, 107.Z gigajoules per hour are 
to be exempt from the NO. emission 
limit included in the promulgated 
standards for five years from the date of 
proposal of the standards (October 3, 
1977). New gas turbines with this hear 
input at peak load which are 
constructed, or existing gas turbines 
with this heat input at peak load which 
are modified or reconstructed during 
this five-year period do not have to · 
comply with the NO. emission limit 

'1ncluded in the promulgated standards 
at the end of this period. Only those new 
gas turbines which are constructed, or 
existing gas turbines which are modified 
or reconstructed, following this five-year 
period must comply with the NO. 
emission limit. 

Emergency-standby gas turbines. 
military training gas t1,1rbines, gas 

· turbines involved in certain research 
and development activities, and 
firerighting gas turbines are exempt from 
compliance with the NO. emission limits 
included ln the promulgated standards. 
ID addition. stationary gas turbines 
uing wet controls are temporarily 
exempt from the NO. emission limit 
during those pariods when ice fog 
created by the gas turbine is deemed by 
the owner or operator to present a 
traffic hazard, and dwiEg periods of 
drought when water is not available. 

None of the exemptions mentioned 
above apply to the sulfur dioxide (S02) 
emission limit. The promulgated 
standards limit the so. concentration in 
the exhaust gases from stationary gas 
turbines with a heat input at peak lo<td 
of 10.7 gigajoules per hour or more to 
0.015 percent by volume (150 PPM) 
corrected to 15 percent oxygen on a dr~' 
basis. The standards include an 
alternative SO. emission limit on the 
sulfur content of the fuel of 0.8 percen1 
sulfur by weight (see Table 1 for 
summary of exemptions and SO, 
emission limits). 

Table 1.-Summsry of Gas Turbifl6 New Source Performance Stsnelsrd 

Gas turbine size and usage HO. emis- Applicability date lor SO, emission Omit Applicability date tor 
sion limit I NO, so, 

Less than 10.7 gigajoutes/hour (an uses) ....... None .......... Standard does not None .......................... Standard docs no• 
.,PY. apply. 

._ 10.7 and 107.2 gigajoules/hour can 150 ppm ..... October 3. 1982 .......... 150 ppm so, or fire a October 3. 1977 

uses). fuel wilh less ""'" 
0.8% ouHur 

Greater than or equal to 107.2 
gigajouleslhour: 

· 1. Gas and oil lransportation or poduco 150 ppm ..... October 3, t977 ....•. : .•. Same as above ........... OctOber 3. t977 
lion not loc8ted In an MSA. 

2. Gas and oil lransportation or produc- 75 ppm ..• -. October 3, 1977 .......... Same as above ........... October 3. 1977 
lion located In an MSA. , 

3. All - uses .••.••..•.•...•.••.••.• _ •••••••••••• 75 ppm_. October 3, 1977 ••..•.•• Same as above ......•.... OctOber 3. 1977 
Emergency Slandby, firefighting, mililafy None ......... Standard does not Same as above ........... October 3. 1977 

(exc:ept "" garrison facility), military train- llJPIY. 
Ing, and resean:11 and devetopmem tur· -· •NO, emission Rmlt adjusted ~ IDf gas turtJinea wttll lhennal ellidencie8 greater 1han 25 percent and for gas turbine!. 

ti1g 1u1111 wttll e nll1ogen conlenl of mote 1han 0.015 weiglll _pen:enl. Measured NO,, emissiOns edjuSted to ISO condition& ii> 
Cletamir*'ll CClqltiance with 1he NO. .-aion llmll. 
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Environmental, Energy,and Eoonomic 
Impact 

The promulgated standards will 
reduce NO. emissions by about 190.000 
tons per year by 1982 and by 400,000 
tons per year by 1987. This reduction . 
will be realized with negligible adverse 
solid waste end noise impacts. 

The adverse water pollution impact 
associated with the promulgated 
standards will be minimal. The quantity 
of water or steam required for injection 
into the gas turbine to reduce NO. 
emissions is less than 5 percent of the 
water consumed by a comparable size · 
steam/ electric power plant using cooling 
towers. There will be no adverse water 
pollution impact associated with those 
gas turbines which employ dry NO. · 
control technology. . 

The energy impact associated with the 
· promulgated standards will be small. 

increase the capital investment 
requirements for users of both large and 
small stationary gas turbines by about 
67 million dollars. Total annualizea 
costs for these users of stationary gas 
turbines will be increased by about 11 
million dollars in 1982 end by about 30 
million dollars in 1987. These impacts 
will result in price increases for the end 
products or services provided by 
industrial and commerci~l users of 
stationary gas turbines ranging from.less 
than 0.01 percent in the petroleum · 
refining industry. to about 0.1 percent in 
the electric utility industry. 

Public Participation . 
Prior to proposal of the standards, 

interested parties were advised by 
public notice in the Federal Register of 
meetings of the National Air Pollution 
Control Techniques Advisory 
Committee to discuss the standards· 
recommended for proposal. These 
meetings occurred on February 21, 1973; 
May 30, 1973; and January 9, 1974. The 
meetings were open to the public and 
each attendee was given ample 
oppcrtunity to comment on the 
standards recommended for proposal. 

Gas turbine fuel consumption could 
increase by as !Jluch as 5 percent i~ the 
worst cases. The actual energy impact 
depends on the rate of water injection 
necessary to comply with the 
promulgated standards. Assuming the 
"worst case," however, the standards 
would increase fuel consumption of 
Jarge stationary gas turbines (i.e., 
greater than 10,000 horsepower) by 
about 5,500 barrels of fuel oil per day in 
1982. The standards would increase fuel 
consumption of small stationary gas 
turbines (i.e.; less than 10,000 
horsepower) by about 7,000 barrels of 
fuel oil per day in 1987. This is 
equivalent to an increase in projected 
1982 and 1987 national crude oil 
consumption of less than 0.03 percent. 
As mentioned, these estimates are 

_ The standards were proposed and 
published in the Federal Register on 
October 3, 1977. Public comments were 
solicited at that time and, when 
requested, copies of the Standards 
Support and Environmental Impact 
Statement (SSEIS) were distributed to 
interested parties. The public comment 
period extended from October 3, 1977, to 
January 31, 1978. 

based on "worst case" assumptions. The 
actual energy impact of the promulgated 
standard is expected to be much lower 
than these estimates because most gas 
turbines will not experience anywhere 
near a 5 percent fuel penalty due to 
water or steam injection. In addition. 
many gas turbines will comply with the 
standards using dry control. which in 
most cases has no energy penalty. 

The economic impact associated with 
the promulgated standards is considered 
reasonable. The ltandards will increase 
the capital costs or purchase price of a 
gas turbine for most installations by 
about 1 to 4 percent. The annualized 
costs will be increased by about 1 to 4 
percent, with the largest application, 
utilities. realizing less than a 2 percent 
increase. 

The promulgated standards will 
mcrease the total capital investment 
requirements for users of large 
stationary gas turbines by about 36 
million dollars by 1982. For the period 
1982 through 1987, the standards will 

Seventy-eight comment letters were 
received on the proposed standards of 
performance. These comments have 
been carefully considered and. where 
determined to be appropriate by the 
Administrator, changes have been made 
in the standards which were proposed. 

Significant Comments and Changes to 
the Proposed Regulation 

Comments on the proposed standards 
were received from electric utilities, oil 
and gas producers. gas turbine 
manufacturers, State air pollution 
control agencies, trade and professional 
associations, and several Federal 
agencies. Detailed discussion of these 
comments can be found in Volume 2 of 
the SSEIS. The major comments can be 
combined into the following areas: 
general, emission control technology, 
modification and reconstruction, 
economic impacts, environmental 
impacts, energy impacts, and test 
methods and monitoring. 

General 

Small stationary gas turbines (i.e. 
those with a heat input at peak load 
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between 10.7 and 107.2 gigajoules per 
hour-about 1,000 to 10,000 horsepower) 
·are exempt from the standards for a 
period of five years following the date of 
proposal. Some comrnenters felt it was 
not clear whether small gas turbines 
would be required to retrofit NO. 
emissions controls after the exemption 
period ended. These commenters felt 
this was not the intent of the standards 
and they recommended that this point 
be clarified. 

·The intent of both the proposed and 
the promulgated standards is to consider 
small gas turbines whic_h have 
commenced construction on or before 
the end of the five year exemption 
period as existing facilities. These 

. facilities will not have to retrofit at the 
end of the exemption period. This point 
has been clarified in the promulgated 
standards. 

Several commenters requested 
exemptions for temporary and 
intermittent operation of gas turbines to 
permit research and development into 
advanced combustion techniques under 
·full scale conditions. 

This is considered a reasonable 
request. Therefore, gas turbines 
involved in research and development 
for the purpose of improving combustion 
efficiency or developing emission 
control technology are exempt from the 
NO. emission limit in the promulgated 
standards. Gas turbines involved in this 
type ofresearch and development 
generally operate intermittently and on 
a temporary basis. The standards have 
been changed, therefore, to allow 
exemptions in such situations on a case
by-case basis. 

Emissions Control Technology 

The selection of wet controls, or water 
injection, as the best system of emission 
reduction for stationary gas turbines 
was criticized by a number of 
commenters. these commenters pointed 
out that although dry controls will not 
reduce emissions as much as wet 

· controls, dry controls will reduce NO, 
emissions without the objectionable 
results of water injection.(i.e., increased 
fuel consumption and difficulty in 
securing water of acceptable quality). 
These commenters, therefore, 
recommended postponement of 
standards until dry controls can be 
implemented on gas turbines. 

As pointed out in Volume 1 of the 
SSEIS. a high priority has been 
established for control of NO. 
emissions. Wet and dry controls are 
considered the only viable alternative 
control techniques for reducing NO. 
emissions from gas turbines. Control of 
NO. emissions by either of these two 
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alternatives clearly favored the 
development of the standards of 
performance based on wet controls from 
an environmental viewpoint. Reductions 
in NO, emissions of more than 70 
percent have been demonstrated using 
wet controls on many large gas turbines 
used in utility and industrial 
applications. Thus, wet controls can be 
applied immediately to large gas 
turbines, which account for 85-90 
percent of NO, emissions from gas 
turbines. · · 

The technology of wet control is the 
same for both large and small gas 
turbines. The manufacturers of small gas 
turbines, however, have not 
experimented with or developed this 
technology to the same extent as the 
manufacturers of large gas turbines. In 
addition, small gas turbines tend to be 
produced or more of an assembly line 
basis than large gas turbines. · 
Consequently, the manufacturers of 
small gas turbines need a lead time of 
five years (based on their estimates) to 
design, test, and incorporate wet 
controls on small gas turbines. 

Even with a five-year delay in 
application of standards to small gas 
turbines, standards of performance 
based on wet controls will reduce 
n'ational NO, emissions by about 190,000 
tons per year by 1982. Therefore. the 
reduction in NO, emissions resulting 
from standards based on wet controls is 
significant. 

Dry controls have demonstrated NO, 
emissions reduction of only about 40 . 
percent in laboratory and combustor rig 
tests. Because of the advanced state of 
research and development into dry 
control by the manufacturers of large 
gas turbines, the much longer lead time 
involved in ordering large gas turbines, 
and the greater attention that can be 
given to "custom" engineering designs of 
large gas turbines, dry controls can be 
implemented on large gas turbines 
imm.ediately. Manufacturers of small gas 
turbines, however, estimate that it 
would take them as long to incorporate 
dry controls as wet controls on small 
gas turbines. Basing the standards only 
on dry controls, therefore, would 
significantly reduce the amount of NO 
emission reductions achieved. • 

The economic impact of standards 
based on wet controls is.considered 
reasonable for large gas turbines. (See 
Economic Impact Discussion.) Thus, wet 
controls represent " ... the best system 
of continuous emission reduction .•. 
(taking into consideration the cost of 
achi~ving s~ch emission reduction, any 
?ona1r quahty health end environmental 
impact and energy requirements) ... " 
for large gas turbines. 

The economic impact.of standards · 
based on wet controls, however, is 
considered unreasonable for smell gas 
turbines, gas turbines located on 
offshore platforms, end gas turbines 
employed in oil or gas production end 
transportation which are not located in 
a Metropolitan Statihtical Area. The 
economic impact of standards based on 
dry controls, on the other hand, is 
considered reasonable for these gas 
turbines. (See Economic Impact 
Discussion.) Thus, dry controls 
represent ''. . . the best system of 
continuous emission reduction ... 
(taking into consideration the cost of 
achieving such emission reduction, any 
nonair quality health end environmental 
impact and energy requirements) ... " 
for small gas turbines. gas turbines 
located on offshore platforms, and gas 
turbines employed in oil or gas 
production and transportation which are 
not located in a Metropolitan Statistical 
Area. 

Volume 1 of the SSEIS summarizes the 
data and information available from the 
literature and other nonconfidential 
sources concerning the effectiveness of 
dry controls in reducing NO, emissions 
from stationary gas turbines. More 
recently, additional data and 
information have been published in the 
Proceedings of the Third Stationary 
Source Combustion Symposium (EPA- · 
600/7-79--0SOC). Advanced Combustion 
Systems for Stationary Gas Turbines 
(interim report) prepared by the Pratt 
and Whitney Aircraft Group for EPA 
(Contract 68--02-2136), "Experimental 
Clean Combustor Program Phase III" 
(NASA CR-135253) also prepared by the 
Pratt and Whitney Aircraft Group for 
the National Aeronautics and Space 
Administration (NASA), and "Aircraft 
Engine Emissions" (NASA Conference 
Publication 2021). These data and 
information show that dry controls can 
reduce NO, emissions by about 40 
percent. Multiplying this reduction by a 
typical NO, emission level from an 
uncontrolled gas turbine of about 250 
ppm leads to an emission limit for dry 
controls of 150 ppm. This, therefore, is 
the numerical emission limit included in 
the ~romulgated standards for small gas 
turbines, gas turbines located on 
offshore platforms, and gas turbines 
employed in oil or gas production or 
transportation which ere not located in 
Metropolitan Statistical Areas. 

The five-year delay from the date of 
proposal of the standards in the · 
applicability date of compliance with 
the ~o. emission limit for small gas 
turbines has been retained in the 
promulgated standards. As discussed 
above, manufacturers of small gas 
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turbines have estimated that it will take 
. this long to incorporate ~ither wet or dry 
controls on these gas turbines. 

Several commenters criticized the 
fuel-bound nitrogen allowance included 
in the proposed standards. It was felt 
that greater flexibility in the equations 
used to calculate the fuel-bound 
nitrogen NO, emissions contribution 
should be permitted, due to the limited 
data on conversion of fuel-bound 
nitrogen to NO,. These commenters 
recommended that manufacturers of gas 
turbines be allowed to develop their 
own fuel-bound nitrogen allowance. 

As discussed in Volume I of the 
SSEIS. the reaction mechanism by which 
fuel-bound nitrogen contributes to NO 

·emissions is not fully understood. In • 
addition, emission data are limited with 
respect to fuels containing significant 
amounts of fuel-bound nitrogen. The 
problem of quantifying the fuel-bound 
nitrogen contribution to total NO 
emissions is further complicated by the 
fact that the amount of nitrogen in the 
fuel has an effect on this contribution. 

In light of this sparsity of data, the 
commenters' recommendations seem 
reasonable. Therefore, a provision has 
been added to the standards to allow 
manufacturers to-develop custom fuel
bound nitrogen allowances for each gas 
turbine model. The use of these factors, 
however, must be approved by the 
Administrator before the initial 
performance test required by Section 
60.8 of the General Provisions. Petitions 
by manufacturers for approval of the use 
of custom fuel-bound nitrogen 
-allowance factors must be supported by 
data which clearly provide a basis for 
determining the contribution of fuel
bound nitrogen to total NO, emissions. 
In addition, in no case will EPA approve 
a custom fuel-bound nitrogen allowance 
factor which would permit an increase 
in NO, emissions of more than 50 ppm. 
(See Energy Impact Discussion.) Notice 
of approval of the use of these factors 
for various gas turbine models will be 
given in the Federal Register. 

Modification and Reconstructio~ 
Some commenters felt that existing 

gas turbines which now burn natural gas 
and are subsequently altered to burn oil 
should be exempt from consideration as 
modifications. The high cost and 
technical difficulties of compliance with 
the standards would discourage fuel 
switching to conserve natural gas 
supplies. 

As outlined in the General Provisions 
of 40 CFR Part 60, which are applicable 
to·all standards of performance, most 
chang~s to ~n existing facility which 
result man increase in emission rate to 
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the atmosphere are considered 
modifications. However, accordln8 to 
section 60.14(e)(4) of the General · 
Provisions; the use of an alternative fuel 
or raw material shall not be considered 
a modification If the existing facility 
was designed to accommodate.that 
alternative use. Therefore, if a gas , 
turbine la designed to fire both natural 
gas and oil, then switching from one fuel 
to the other would not be considered a 
modification even if emlaaiona were 
increased. If a gas turbine that Is not 
designed for firing both fuels la switched 
from firing natural gas to firing oil, 
installation of new injection nozzles 
which increase mixing to reduce NO, 
productiQn, or installation of new NO, 
combuatora currently on the market. 
would in moat cases maintain emissions 
at their previous levels. Since emissions 
would not increase, the gas turbine 

· would not be considered modified, and 
the real impact of the standards on gas 
turbines switching from natural gas to 
oil will probably be quite small. 
Therefore, no special provisions for fuel 
switching have been included in the 
promulgated standards. 

Economic Impact 
Several commenter& stated that water 

injection could increase maintenance 
coats significantly. One reason cited 
was that chemicals and minerals in the 
water would likely be deposited on 
internal surfaces of gas turbines, such as 
turbine blades, leading to downtime for 
repair and cleaning. In addition. the · 
commenters felt that higher 
maintenance requirements could be 
expected due to the increased 
complexity of a gas turbine with water 
Injection. 

As pointed out in Volume 1 of the 
SSEIS. to avoid deposition of chemicals 
and minerals on gas turbine blades, the 
water used for water injection must be 
treated. Costa for water treatment were 
included in the overall coats of water 
injection and, for large gas turbines, 
these costs are considered reasonable. 

Actual maintenance and operating· 
costs for gas turbines operating with 
water or steam injection are limited. 
Several major utilities. however, have 
accumulated significant amounts of 
operating time on gas turbines using 
water or steam injection for control of 
NO, emissions. There have been some 
problems attributable to water or steam 
Injection, but based on the data 
available, these problems have been 

confined to Initial periods of operation 
of these systems. Most of these reported 
problems such as turbine blade damage, 
flame-outs, water hammer damage, and 
ignition problems, were easily corrected 
by minor redesign of the equipment 
hardware. Because of the knowledge 
gained from these systems, such 
problems should not ari_se in the future. 

As mentioned, some utilities have 
accumulated substantial operating 
experience without any significant 

. increase in maintenance or operating 
costs or other adverse effects. One 
utility, for example, has used water 
injection on two gas turbines for over 
55,000 hours without making any major 
changes to their normal maintenance 
and operating procedures. They 
followed procedures essentially 
identical to those required for a similar 
gas turbine not using water injection, 
and the plant experienced no outages 
attributable to the water injection 
system. Another company has. 
accumulated over 92,000 hours of 
operating time with water injection on 
17 gas turbines with approximately 116 
hours of outage attributable to their 
water injection system. Increased 
maintenance costs which can be 
attributed to these water injection 
systems are not available, as such costs 
were not accounted for separately from 
normal maintenance. However, they 
were not reported as significant. 

Some commenter& exreassed the 
opinion that the cost estimates for 
controlling NO, emissions from large 
gas turbines were too low. Accordingly, 
these commenter& felt that wet control 
technology should not be the basis of 
the standards for large stationary gas 
turbines. 

The costs associated with wet control 
technology for large gas turbines were 
reassessed. In a few cases, it appeared 
the water-to-fuel ratio used in Volume 1 
of the SSEIS was somewhat low. In 
these cases, the capital and annualized 
operating costs associated with wet 
control on large gas turbines were 
revised to reflect injection of more water 
into the gas turbine. None of these 
revisions, however, resulted in a 
significant change in the projected 
economic impact of wet controls on 
large gas turbines. Thus, depending on 
the size and end use of large gas 
turbines, wet controls are still projected 
to increase capital and annualized 
operating costs by no more than 1 to 4 
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percent. Increases of this order of 
magnitude are considered reasonable in 
light of the 70 percent reduction in NO, 
emissions achieved by wet controls .. 
Consequently, the basis of the 
promulgated standards for large gas 
turbines remains the same as that for 
the proposed standards-wet controls. 

A number of commenter& also 
expressed the opinion that the cost 
estimates for wet controls to reduce NO, 
emissions from small gas turbines were 
too low. Therefore, the standards for 
small gas turbines should not be based 
on wet controls. 

Information included in the comments 
submitted by manufacturers of small gas 
turbines indicated the costs of 
redesigning these gas turbines for waler 
injection are much greiiter than those 
.included in Volume 1 of the SSEIS. 
Consequently, it appears the costs of 
water injection would increase the 
capital cost of small gas turbines by 
·about 16 percent, rather than about 4 
percent as originally estimated. Despite 
this increase in capital costs, it does not 
appear water injection would increase 

· the annualized operating costs of small 
gas turbines by more than 1 to 4 percent 
as originally estimated, due to the 
predominance o1 fuel costs in operating 
costs. An increase of 16 percent in the 
capital cost of small gas turbines, 
however, is considered unreasonable. 

Very little information was presented 
in Volume 1 of the SSEIS concerning the 
costs of dry controls. The conclusion 
was drawn, however, that these costs 
would undoubtedly be less than those 
associated with wet controls. 

Little information was also included in 
the comments submitted by the 
manufacturers of small gas turbines 
concerning the costs of dry controls. 
Most of the cost information dealt with 
the costs of wet-controls. One 
manufacturer, however, did submit 
limited information which appears to 
indicate that th1! capital cost impact of 
dry controls 011 small gas turbines might 
be only a quarter of that of wet controls. 
Thus, dry controls might increase the 
capital costs of small gas turbines by 
only about 4 percent. The potential 
impact of dry controls on annualized 
operating costs would certainly be no 
greater than wet controls. and would 
probably be inuch less. Consequently. it 
appears dry controls might increase the 
capital costs of small gas turbines by 
about 4 percent and the annualized 
operating costs by about 1 lo 4 percent. 
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The magnitude of these impacts is 
essentially the same as those originally 
a11Sociated with wet controls in Volume 
1 of the SSEIS, and they are considered 
reasonable. Consequently, the basis of 
the promulgated standards for small gas 
turbines is dry controls. 

A number of commenters stated that 
the costs a11Sociated with wet controls 
on gas turbines located on offshore 
platforms, and in arid and remote 
regions were unreasonable. These 
commenters felt that the costs of 
obtaining, transporting, and treating 
water in these areas prohibited the use 
of water injection. 

As mentioned by the commenter&, the 
costs associated with water injection on 
gas turbines in these locations are all 
related to lack of water of acceptable 
quality or quantity. Review of the costs 
included in Volume 1 of the SSEIS for 
water injection on gas turbines located 
on offshore platforms, indicates that the 
required expenditures for platform 
space were not incorporated into these 
estimates. Based on information 
included in the comments, platform 
space is very expensive, and averages 
approximately $400 per square foot. 
When this cost is included, the use 
water treatment systems to provide 
water for NOs emissions control would 
increase the capital costs of a gas 
turbine located on an offshore platform 
by approximately 33 percent. This is 
considered an unreasonable economic 

. impact. 
Dry controls, unlike wet controls, 

would not require additional space on 
offshore platforms. Although most gas 
turbines located on offshore platforms 
would be considered small gas turbines 
under the standards, it is possible that 
some large gas turbines might be located 
on offshore platforms. Therefore, all the 
information available concerning the 
costs associated with standards based 
on dry controls for large gas turbines 
was reviewed. 

Unfortunately, no additional 
information on the costs of dry controls 
was included in the comments 
submitted by the manufac.turers of1large 
gas turbines. As mentioned above.j the 
information pre~ented in Volume 11 of 
the SSEIS is very limited concemiijg the 
costs of dry controls, although the 1 

conclusion is drawn that these costs 
would undoubtedly be less than the 
costs of wet controls. It also seems 
reasonable to assume that the costs of 
dry controls on large ga1 turbines would 
certainly be less than the costs of dry 
controls on small gas turbines. 
Consequently, standards based on dry 
controls should not increase the capital 
and annualized operating costs of large 
gas turbines by more than the 1 to t 

percent projected for small gas turbines. 
This conclusion even seems 
conservative in light of the projected 
increase In capital and annualized 
operating costs for wet controls on large 
gas turbines of no more than 1 to t 
percent. In any event. the costs of 
standards based on dry controls for 
large gas hJ!'bines are considered 
reasonable. Therefore, the promulgated 
standards for gas turbines located on 
offshore platforms are based on dry 
controls. 

In many arid and remote regions, gas 
turbines would have to obtain water by 
trucking, Installing pipelines to the site, 
or by construction of large water 
reservoirs. While costs included in 
Volume 1 of the SSEIS do not show 
trucking of water to gas turbine sites to 
be unreasonable, these costs are not 
based on actual remote area conditions. 
That is, these costs are based on paved 
road conditions and standard ICC 
freight rates. Gas turbines located in 
arid and remote regions, however, are 
not likely to have good access roads. 
Consequently, it is felt that the costs of 
trucking water, laying a water pipeline, 
or constructing a water reservoir would 
be unreasonable for most arid and 
remote areas. 

As discussed above, the economic 
Impact of standards based on dry 
controls for both large and small gas 
turbines In considered reasonable. 
Consequently, provisions have been 
included In the promulgated standards 
which essentially require gas turbines 
located in arid and remote areas to 
comply with an NDs emission limit 
based on the use of dry controls. A 
number of options were considered 
before the specific provisions included 
in the promulgated standards were· 
selected. 

The first option considered was 
defining the term "arid and remote." 
While this is conceptually 
straightforward, it proved impossible to 
develop a satisfactory definition for 
regulatory purposes. The second option 
considered was defining all gas turbines 
located more than a certain distance 
from an adequate water supply as "arid 
and remote" gas turbines. Defining the 
distance and an adequate water supply, 
however, proved as impossible as 
defining the term "arid and remote." The 
third option considered was a case-by
case exemption for gaa turbines where 
the costs of wet control• exceeded 
certain levels. This option, however, 
would provide incentive to owners and 
operators to develop gro11sly inflated 
costs to justify exemption and would 
require detailed analysis of each case on 
the part of the Agency to insure this did 
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not occur. In addition. the numerous 
disputes and disagreements which 
would undoubtedly arise under this . 
option would lead to delays and 
demands on limited resources within 
both the Asency and industry to resolve. 

Analysis of the end use of most gas · 
turbines located in arid and remote · 

·regions gave rise to a fourth option. 
Generally, gas turbines located in arid 
or remote regions are used for either oil 
and gas production. or oil and gas 
transportation. Consequently, the 
promulgated standards require gas 
turbines employed in oil and gas 
production or oil and gas transportation, 
which are not located in a Metropolitan 
Statistical Area (MSA), to meet an NO. 
emission limit based on the use of dry 
controls. The promulgated standards, 
however, require gas turbines employed 
in oil and gas production or oil and gas 
transportation which are located in a 
MSA to meet the 75 ppm NOs emission 
limit. This emission linlit is based on the 
use of wet controls and In an MSA a . 
suita~le water supply for water injection 
will 'be available. 

Environmental Impact 

A number of commenters felt gas 
turbines used as "peaking" units should 
be exempt. Peaking units operate 
relatively few hours per year. According 
to commenters, use of water injection 
would result in a very small reduction in 
annual NOs emissions and negligible 
Improvement In ground level 
concentrations. 

As pointed out in Volume 1 of the 
SSEIS, about 90 percent of all new gas 
turbine capacity is expected to be 
installed by electric utility companies to 
generate electricity, and possibly as 
much as 75 percent of all NOs emissions 
from stationary gas turbines are emitted 
from these installations. Of these 
electric utility gas turbines, a large 
majority are used to generate power 
during periods of peak demand. 
Consequently, by their very nature, 
peaking gas turbines tend to operate 
when the need for emission control is 
greatest, that is, when power demand is 
highest and air quality is usually at its 
worst. Therefore, it does not seem 
reasonable to exempt peaking gas 
turbh1es from compliance with the 
standards. 

A number of commenters also felt that 
small gas turbines should be exempt 
from the standards because they emit 
only about 10 percent of the total N01 

emissions from all stationary gas 
turbines and therefore, the 
environmental impact of not regulating 
these turbines would be small. 

A high priority has been established 
for NOs emission control and dry control 
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techniques are considered a 
demonstrated and economically 
reasonably means for reducing NO,, 
emissions from small gas turbines. 
Therefore, the promu.Jsatlld standards 
limit NO,. emissions from small gas 
turbines to 150 ppm based on the use of 
dry control technology. 

Energy Impact 
A number of writers commented on 

the potential impact of the standards on 
the use of the oil-shale, coal-derived, 
and other synthetic fuels. It was 
pnerally felt that these types of fuels 
1hould not be covered by the the 
standards at this time, s~e this could 
hinder their development. 

· Total NO,. emiesions from any 
combustion source, including stationary 
gas turbines, are comprised of thermal 
NO,. and organic NO,,. Thermal NO,. is 
formed in a well-defined high 
temperature reaction between oxygen 
and nitrogen in the combustion air. 
Organic NO. is produced by the 
combination of fuel-bound nitrogen with 
oxygen during combustion in a reaction 
that is not yet fully und·eratood. Shale 
oil. coal-derived. and other synthetic 
fuels generally have high nitrogen 
contents and, therefore, will produce 
relatively high organic NO,. emissions 
when combusted. 

Neither wet nor dry control 
technology for gas turbines is effective 
in reducing organic NO,. emissions. As 
discussed in Volume I of the SSEIS, as 
fuel-bound nitrogen increases. organic 
NO. emissions from a gas turbine 
become the predominant fraction of 
total NO '• emissions. Consequently, 
emission standards must address in 
some manner the contribution to NO,. 
emissions of fuel-bound nitrogen. . 

Low nitrogen fuels, such as premium 
distillate fuel oil and natural gas, are 
now being fired in nearly all stationary 
gas turbines. Energy supply 
considerations, however, may cause 
more gas turbines to fire heavy fuel oils 
and synthetic fuels in the future. A 
standard based on present practice of 
firing low nitrogen fuels, therefore, 
would too rigidly restrict the use of high 
nitrogen fuel, especially in light of the 
uncertainty in world energy markets. 

Since control technology is not in 
reducing organic NO. emissions from 
gas turbines, the possibility of basing 
standards on removal of nitrogen from 
the fuel prior to combuslion was 
considered. The cost of removing 
nitrogen from fuel oil, however, ranges 
from $2.00 to $3.00 per barrel. Another 
alternative considered was exempting 
gas turbines using high nitrogen fuels, as 
some coinmenters requested. Exempting 
gas turbines based on the type of fuel 

used. however, would llt)t require the 
use of beat control technolasy in all 
cases. 

A third altemative considered was the 
use of a fuel-bound nitrogen allowance. 
Beyond some point it is aim.ply not 
reasonable to allow combustion of high 
nitrogen fuels In pa turbines. In 
addition, high nitrogen fuels, Including 
shale oil and coal-derived fuels. can be 
used in other combl!Btion devices where 
some control of organic NO,. emissions 
is possible. Greater reduction of 
nationwide NO,. emisliiona could be 
achieved by utilizing these fuels in 
facilities where organic NO,. emission 
control is possible than in gas turbines 
where organic NO. emissions are . 
essentially uncontrolled. This approach. 
therefore, balances the trade-off 
between allowing unlimited selection of 
fuels for gas turbines controlling NO,. 
emissions. . 

A limited fuel-bound nitrogen 
allowance which would allow increased 
NO,. emissions above the numerical NO. 
emissions limits including in the 
promulgated standard.a seems most 

· · reasonable. An upper limit on this 
allowance of 50 ppm NO,. was selected. 
Such a limit would allow approximately 
50 percent of existing heavy fuel oils to 
be fired in stationary gaa turbines. (See 
Volume I of the SSEIS.) This approach is 
considered a reasonable means of 
allowing flexibility in the selection of 
fuels while achieving reductions in NO. 
emissions from stationary gas turbines. 
(See Control Technology for further 
discussion.) 

A number of commentera felt the 
efficiency coITeCtion factor included in 
the standards should use the overall 
efficiency of a gas turbine installation 
rather than the thermal efficiency of the 
gas turbine itself. For example, many 
commenters recommended that the 
overall efficiency of a combined cycle 
gas turbine installation be used in this 
correction factor. 

Section 111 of the Clean air Act 
requires that standards of performance 
for new sources reflect the use of the 
best system of emission reduction. With 
the few exceptions noted above, water 
injection is considered the best system 
of emission control for reducing NO, 
emissions from stationary gas turbines. 
To be consistent with the intent of 
section 111, the standards must refl~ct 
the use of water injection independent 
of any ancillary waste heat recovery 
equipment which might be associated 
with a gas turbine to increase its overall 
efficiency. To allow an upward 
adjustment in the NO. emission limit 
based on the overall efficiency of a 
combined cycle gas turbine could mean 
that water injection might not have to be 
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applied to tAe gas turbine. Thus. the 
standards would not reflect the use of 
the best system of emission reduction. 
Therefore. the efficiency factor must be 
based on the gas turbine efficiency 
itself, not the overall efficiency of a gas 
turbine combined with other equipment. 

Test Methods and Monitoring 

A large number of commenters 
«>bjected to the amount of monitoring 
required. The proposed standards called 
for daily monitoring of sulfur content. 
nitrogen content. and lower heating 
value of the fuel The commenter& were 
generally in favor of lesa frequent 
periodic monitoring. 

These comments seem reasonable. 
Therefore. the standards have been 
changed to permit determination of 
sulfur content, nitrogen content, and 
lower heating value only when a fresh 
supply of fuel is added to the fuel 
storage facilities for a gas turbine. 
Where gas turbines are fueled without 
intermediate storage, such as along oil 
and gas transport pipelines, daily 
monitoring is still required by the 
standards unless the owner or operator 
can show that the composition of the 
fuel does not fluctuate significantly. In 
these case&, the owner or operator may 
develop an individual monitoring 
schedule for determining fuel sulfur 
content. nitrogen content. and lower 
heating value. These schedules must be 
substantiated by data and submitted to 
the Administrator for approval on a 
case-by-case basis. 

Several commenters stated that the 
standards should be clarified to allow 
the performance test to be performed by 
the gas turbine manufacturer in lieu of 
the owner/operator. To simplify 
verification of compliance with the 
standards and to reduce costs to 
everyone involved, the recommendation 
was made that each gas turbine be 
performance tested at the 
manufacturer's site. The commenters 
maintained that gas turbines should not 
be required to undergo a performance . 
test at the owner/operator's site if they 
have been shown to comply with the 
standard by the gas turbine 
manufacturer. 

Section 111 of the Clean Air Act is not 
flexible enough to permit the use of a 
formal certification program such as that 
described by the commenter. 
Responsibility for complying with the 
standards ultimately rests with the 
owner/operator, not with the gas turbine 
manufacturers. The general provisions 
of 40 CFR Part 60, however, which apply 
to all standards of performance, allow 
the use of approaches other than 
performance tests to determine 
compliance on a case-by-case basis. The 
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alternate approach must demonstrate to 
the Administrator's satisfaction that the 
facility is in compli~nce with the 
standard. Consequently, gila turbine 
manufacturers' tests may be considered. 
on a case-by-case basis, in lieu of 
p.erformance tests at the owner/ 
operator's site to demonstrate 
compliance with the standards. For a 
gas turbine manufacturers'a teat to be 
acceptable in lieu of a performance teat, 
as a minimum the operating conditions 
of the gas turbine at the installation site 
would have to be shown to be similar to 
those during the.manufacturer's tesl In 
addition, this would not preclude the 
Administrator from requiring a 
performance test at any time to 
demonstrate compliance with the 
standards. · 

Miscellaneous 

It should be noted that standards of 
performance for new arationary sources 
established under section 111 of the · 
Clean Air Act reflect: · 

... , • application of the best technological 
system or continuous emission reduction 
which (taking into consideration the cost or 
achlevil18 such emission reduction, any 
nonalr quality health and environment 
Impact and energy requirements) the 
Administrator determines bas been 
adequately demonstrat~d. (section 111(a)(1)) 

Although there may be emission 
control technology available that can 
reduce emissions below those levels 
required to comply with standards of 
performance, this technology might not 
be selected as the basis of standards of 
performance due to coats associated 
with Its use. Accordingly, standards of· 
performance should not be viewed as 
the ultimate in achievable emission 
control. In fact, the Act requires (or has 
potential for requiring) the Imposition of 
a more stringent emission standard in 
several situations. 

For example, applicable costs do not 
play as prominent a role in determining 
the "lowest achievable emission rate" 
for new or modified sources located in 
nonettainment areas, i.e.; those areas 
where statutorily mandated health and 
welfare standards are being violated. In 
this respect, section 173 of the act 
requires that a new or modified source 
constructed in an area which exceeds 
the National Ambient Air Quality 
Standard (NAAQSJ must reduce 
emissions to the level which reflects the 
"lowest aehieveble emission rate" 
(LAERJ. as defined in section 171(3), for 
such category of source. The statute 
defines LAER as that rate of emission 
which reflects: 

(A) The most stringent emission 
limitation which is contained in the 
Implementation plan of any State for 

such clasa or category of source, unless 
the owner or operator of the proposed 
source demonstrates that such · 
limitations are not achievable, or 

(BJ The most stringent emission ' 
limitation which ls achieved In practice 
by such class or category of source, 
whichever ls more strlngenl • 

In no event can the emission rate 
exceed any applicable new source 
performance standard (section 171(3)). 

A similar situation may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the· Act (part C). These provisions 
require that certain sources (referred to 
In section 169(1)) employ "best available 
control technology" (as defined in 
section 169(3)) for all pollutants 
regulated under the Act. Best available 
control technology (BACT) must be 
determined on a case-by-case basis, 
taking energy, environmental and 
economic Impacts, and.other costs Into 
account. In no event may the application 
of BACT result In emissions of any 
pollutanta which will exceed the 
emissions allowed by any applicable 
standard established pursuant to section 
111 (or 112) of the Act. 

In all events, State implementation 
plans (SIPs) approved or promulgated 
under section 110 of the Act must 
provide for the attainment and 
maintenance of National Ambient Air 
Quality Standards designed to protect 
public health and welfare. For this 
purpose, SIPs must In some cases 
require greater emission reductions than 
those required by standards of 
performance for new sources. 

Finally, States are free under section 
116 of the Act to establish even more 
stringent emission limits than those 
established under section 111 or those 
necessary to attain or maintain the 
NAAQS under section 110. Accordingly, 
new sources may In some cases be 
subject to limitations more stringent 
than EPA's standards of performance 
under section 111, and prospective 
owners end operators of new sources 
should be aware of this possibility In 
planning for such facilities. 

This regulation will be reviewed 4 
years from the date of promulgation. 
This review will include an assessment 
of such factors as the need for 
integration with other programs, the 
existence of alternative methods, 
enforceability, and Improvements in 
emissions control technology. 

No economic impact assessment 
under Section 317 was prepared on this 
standard. Section 317(a) requires such 
an assessment only if "the notice of 
proposed rulemaking in connection with 
such standard .•. is published in the 
Federal Register after the date ninety 
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-
days after August 7, 1977." This 
standard was proposed In the Federal 
Register on October 3, 1977, less than 
ninety days after August 7, 1977, and an 
assessment was therefore not required. 

Dated: August 28, 1979. 
Douglas M. Coatie. 
Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

It ls proposed to amend Part 60 of 
Chapter I. Title 40 of the Code of Federal 
Regulations as follows: 

1. By adding subpart GG as follows: 

Subpart Go-standard• of.Performance fot 
Stationary a.a Turbines 

&~ . 
60.330 Applicability and designation of 

affected facility. 
60.331 Definitions. 

· 60.332 Standard for nitrogen oxides. 
60.333 Standard ror sulfur dioxide. 
60.334 Monitoring or operations. 
60.335 Test methods and procedmes. 

Authority: Secs. 111 and 301(a) of the Clean 
· Air Act. as amended, (42 U.S.C. 1857c-7, 

1857g(aJ], and additional authority as noted 
below. • 

Subpart GO-Standards of 
Performance for Stationary Gas 
Turbines 

f 60.330 Appllcablllty and designation of 
affected facility. 

The provisions of this subpart are 
applicable to the following affected 
facilities: all stationary gas turbines 
with a.heat input at peak load equal to 
or greater than 10.7 gigajoules per hour, 
based on the lower heating value of the 
fuel fired. 

f 60.331 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them In the Act and in subpart A 
of this part. 

(a) "Stationary gas turbine" means 
any simple cycle gas turbine, 
regenerative cycle gas turbine or any 
gas turbine portion of a combined cycle 
stpem/electric generating system that is 
not self propelled. It may, however, be 
mounted on a vehicle for portability. 

(b) "Simple cycle gas turbine" means 
any stationary gas turbine! which does 
not recover heat from the gas turbine 
exhaust gases to preheat the inlet 
combustion air to the gas turbine, or 
which does not recover heat from the 
gas turbine exhaust gases to heat water 
or generate steam. 

(c) "Regenerative cycle gas turbine" 
means any stationary gas turbine which 
recovers heat from the gas turbine 
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exhaust gases to preheat the inlet 
combustion air to the gas turbine. 

· (d) "Combined cycle gaa turbine" 
means any statioDary gas turbine which 
recovers heat from the ga1 turbine 
exhaust gases to heat water or generate 
1team. 

(e) "Emergency gas turbine" .means 
any stationary gas turbine which 
operates as a mechanical or electrical 
power llOUJ'Ce only when the primary 
powenource for a facility"has been 
rendered inoperable by an emergency 
situation. _ 

(f) "Ice fog" means an atmospheric 
suspension of highly reflective ice 
crystals. 

(g) "ISO standard day conditions" 
means 288 degrees Kelvin, 60 percent 
relative humidity and 101.3 kilopascals 
pressure. · 

(h) "Efficiency" means the gas turbine 
manufacturer's rated heat rate at peak 
load in tel'lll.8 of heat input per unit of 
power output based on the lower . 
heating value of the fuel. 

(i) "Peak load" means 100 percent of 
the manufacturer's design capacity of 
the gas turbine at ISO standard day 
conditions. 

Ul "Base load" means the load level at 
which a gas turbine is normally 
operated. 

(k) "Fire-fighting turbine" means any 
stationary gas turbine that is used solely 
to pump water for extinguisJiins fires. 

(1) ''Turbines employed in oil/ gas 
production or oil/gas transportation" 
means any stationary gas turbine used 
to provide power to extract crude oil/ 
natural gas from the earth or to move 
crude oil/natural gas. or products 
refined from these substances through 
pipelines. 

(m) A "Metropolitan Statistical Area" 
or ''MSA" as defined by the Department 
of Commerce. · 

(n) "Offshore platform gas turbines" 
means any stationary gas turbine 
located on a platform in an ocean. 

( o) "Garrison facility" means any 
permanent military installation. 

(p) "Gas turbine model" means a 
group of gas turbines having the same 
nominal air flow, combuster inlet 
pressure, combuster inlet temperature, 
firing temperature, turbine inlet 
temperature and turbine inlet pressure. 

§ 60.332 Standard f« nitrogen oxides. 
(a) On and after the date on which the 

performance test required by § 60.8 is 
completed, every owner or operator 
subject to the provisions of this subpart, 
as specified in paragraphs (b}, (c], and 
(d) of this section, shall comply with one 
of the following, except as provided in 
paragraphs (e), (f), (g), (hJ, and (i) of this 
section. 

(1) No owner or gperator subject to 
the provision• of &his subpart shall 
caUR to be discharged into the 
atmosphere from any atationary gas 
turbine, any gBBea which contain 
nitrogen oxide• in exce11 of: 

STD 
(14.4) . 

= 0.0075 y + F 

32 

where: 
SID=aDowable NO. emissions (percent by 

volume at 15 percent oxygen and OJl a 
dry basis). 

Y ==manufacturer's rated heat rate at 
manufacturer's rated load (kilojoules per 

· watt hour) or, actual measured heat rate 
based on lower heating value of fuel.as 

· measured at actual l"!ak load for the
facility. The value of Y shall not exceed 
14.4 kilojoules per watt hour. 

F=NO. emission allowance for fuef-bound 
nitrogen as defined in part (3) of this 
paragraph. 

· 121 No owner or operator subject to the 
provisions of this subpart shall cause to be 
diacha111ed into the atmosphere from any 
stationary gas turbine, any gases which 
contam nitrogen oxides in excess of: 

STD = 0.0150 (~) + F 

where: 
SID=allowable NO. emissions (pen:ent by 

Yolwne at U percent oxygen and on a 
dry basis). 

Y==manufacturer's rated heat rate at . 
manufacture!-'• rated peak load 
(kilojoules per watt hour), or actual 
measured heat rate based on lower 
heating value of fuel as measured at 
actual peak load for the facility. The 
value of Y shall not exceed 14.4 
kilojoules per watt hour. 

F=NO, emission allowance for fuel-bound 
nitrogen as defined in part (3) of this 
paragraph. 

(3) F shall be defined according to the 
nitrogen content of the fuel as follows: 

Fue 1-Bound Nitrogen F 
(percent by weight) !!!Q,. E:f!IE~~) 

N~0.015 0 

0.015 ' N ! 0. 1 0.04\rl) 

0.1 • N ~ 0.Z5 0.004· + 0.0067(Pl-O. I) 

N > O.Z5 0.005 

where: 
N ==the nitrogen content oI the fuel (percent 

by weight). 
or: 

Manufacturers may "evelop custom 
fuel-bound nitro~en allowances for each 
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gali turbine model they manufacture. 
These. fuel-bound nitrogen allowances 
shall be substantiated with data and 
must be approved for use by the 
Administrator before the initial 
performance test required by I 60.8. 
Notices of approval of eu.-tom fuel· 
bound nitrogen allowances will be 

· · published in the Federal Register. · 
(b} Stationary gas turbines with a heat 

input at peak load greater than 107.2 
gigajoules per hour (100 million Btu/ 
hour) based on the lower heating vaiue 
of the fuel fued except as provided in 
§ 60.332(d) shall comply with the 
provisions of§ 60.332(a){1}. 

(c) Stationary gas turbines with a heat 
input at peak load equal to or greater 
than 10.7 gigajoules per hour (10 million 
Btu/hour) but less than or equal to 107.2 
gigajoules per hour {100 million Btu/ 
hour} based on the lower heating value 
of the fuel fired. shall comply with the 
provisions of I 60.332(a)(2). 

(d) Stationary gas turbines employed 
in oil/gas production or oil/gas 
·transportation and not located in 
Metropolitan Statistical Areas; and 
offshore platform turbines shall comply 
with the provisions of§ 60.332(a)(2). 

{e) Stationary gas turbines with a heat 
input at peak load equal to or greater 
than 10.7 gigajoules per hour (10 million 
Btu/hour) but leas than or equal to 107.2 
gigajoulea per hour (100 million Btu/ 
hour) based on tlie lower heating value 
of the fuel fired and that have 
commenced construction prior to 
October 3, 1982 are exempt from 
paragraph (a) of this section. 

(f) Stationary gas turbines using water 
or steam injection for control of NO, 
emissions are exempt from paragraph 
(a) when ice fog is deemed a traffic 
hazard by the owner or operator of the 
gas turbine. 

(g) Emergency gas turbines, military 
gas turbines for use in other than a 
garrison facility, military gas turbines 
installed for use as military training 
facilities. and fire fighting gas turbines 
are exempt from paragraph (a) of this 
section. 

(h) Stationary gas turbines engaged by 
manufacturers in research and 
development of equipment for both gas 
turbine emission control techniques and 
gas turbine efficiency improvements are 
exempt from paragraph (a} on a case-by
ease basis as determined by the 
Administrator. 

(i) Exemptions from the requirements 
of paragraph (a) of this section will be 
granted on a case-by-case basis as 
determined by the Administrator in 
specific geographical areas where 
mandatory water restrictions are 
required by governmental agencies 
~cause of drought conditions. These 
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exemptions ~ill be allowed only while· 
the mandatory water restrictions are in. 
effect. 

I 80.333 Standard for oulfur dioxide. 
On and after the date on which the. 

performance test required to be . 
conducted by § 60.8' is completed. every 
owner or operator subject to the 
provision of this subpart shall comply 
with one or the other of the following 
conditions: · 

(a) No owner or operator subject to 
the provisions of this subpart shall 
cause to be discharged into the • 
atmosphere frorri any stationary gas 
turbine any gases which contain sulfur 
dioxide in excess of 0.015 percent by 
volume at 15 percent oxygen and on a 
dry basis. 

(b) No owner or operator subject to 
the provisions of this subpart shall bum 
in any stationary gas turbine any fuel 
which contains sulfur in excess of 0.8 
percent by weight. 

§ 60.334 Monitoring of operations. 
(a) The owner or operator of any 

stationary gas turbine subject to the 
provisions of this subpart and using 
water injection to control NO. emissions 
shall install and oper.ate a continuous 
monitoring system to monitor and record 
the fuel consumption and the ratio of 
water to fuel being fired in the turbine. 
This system shall be accurate to within 
±5.0 percent and shall be approved by 
the Administrator. . · 

(b) The owner or operator of any 
.stationary gas turbine subject to the 
provisions of this subpart shall monitor 
sulfur content and nitrogen content of 
the fuel being fired in the turbine. The 
frequency of determination of these 
values shall be as follows: 

(1] If the turbine is supplied its fuel 
from a bulk storage tank. the values 
shall be determined on each occasion 
that fuel is transferred to the storage 
tank from any other source. 

(2] If the turbine is supplied its fuel 
without intermediate bulk storage the 
values shall be determined and recorded 
daily. Owners. oper~tors or fuel vehdors 
may develop custom schedules for 
determination of the values based on the 
design and operation of the affected 
facility and the characteristics of the 
fuel supply. These custom schedules 

·shall be substantiated with data and 
must be approved by the Administrator 
before they can be used to comply with 
paragraph (b) of this section. 

(c] For the purpose of reports required 
under § 60.7(c). periods of excess 
emissions that shall be reported are 
defined as follows: 

(l] Nitrogen oxides. Any one-hour 
period during which the average water-

to-fuel ratio, as measrired by the 
continuous monitoring system, falls .. 
below the water-to-fuel ratio determined 
to demonstrate'compliance with I 60.332 
by the performance test required in . 
I 60.8 or any period during which the 
fuel-bound nitrogen of the fuel is greater 
than the maximum nitrogen content · · 
allowed by the fuel-bound nitrogen 
allowance uaed during the performance 
test required in I 60.8. Each report shall 
include the average water-to-fuel ratio, 
average fuel consumption, ambient 
conditions, gas turbine load. and 
nitrogen content of the fuel during the 
period of excess emissions, arul the 
graphs or figures developed under 
§ 60.335(a). 

(2) Sulfur dioxide. Any daily period 
. during which the sulfur content of the. 
fuel being fired in the gas turbine 
exceeds 0.8 percent. 

(3) lee fog. Each period during which 
an exemption provided in I 60.332(g) is 
in effect shall be reported in writing to 
the Administrator quarterly. For each 
period the ambient conditions existing 
durir:ig the period, the date and time the 

air pollution control system was 
deactivated, and the date and time the 
air pollution control system was 

. reactivated shall be reported. All 
quarterly reports shall be postmarked by 
the 30th day following the end· of each 
cale!ldar quarter. · · 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 1857c-9]). . . . 

§ 80.335 Test methods end pr~ures. 
(a) The reference methods in 

Appendix A to this part, except as 
provided in I 60.8(b ), shall be used to 
determine compliance with the 
standards prescribed in § 60.332 as 
follows: 

(1) Reference Method 20 for the 
concentration of nitrogen oxides and 
oxygen. For affected facilities under this 
subpart, the span value shall be 300 
parts per million of nitrogen oxides. 

(i) The nitrogen oxides emission level 
measured by Reference Method 20 shall 
be adjusted to ISO standard day 
conditions by the following ambient 
condition correction factor: 

p . 

NOx = (NOx ) (pref)0.5 e19(Hobs 
obs . obs 

0.00633) 
T 

( AMB -)1.53 
28'8°K 

where: 
NO.=emlssions of NO. at 15 percent oxygen 

and ISO standard ambient conditions, 
NO,..=measured NO. emissions at 15 

percent oxygen, ppmv. . 
Pn1=reference combuster Inlet absolute 

pressure at 101.3 kilopascals ambient 
pressure. 

P-=measured combustor inlet absolute 
pressure at test ambient pressure. . 

Ho-= specific humidity of ambient air at test. 
e =transcendental constant (2..718). 
T AMII= temperature of ambient air at test. 

The adjusted NO. emission level shall 
be used to determine compliance with 
§ 60.332. ' 

(ii) Manufacturers ·may develop 
custom ambient condition correction 
factors for each gas turbine model they 
manufacture in terms of combustor inlet 
pressure, ambient air pressure, ambient 
air humidity and ambient air 
temperature to adjust the nitrogen 
oxides emission level measured by the 
performance test as provided for in 
I 60.8 to ISO standard day conditions. 
These ambient condition correction 

· factors shall be substantiated with data 
_and must be approved for use by. the 
Administrator before the initial 
performance test required by § 60.8. 
Notices of approval of custom ambient 
condition correction factors will be 
pu~.l!shed in the Federal Register. ·· 

(111) The water-to-fuel ratio necessary 
to comply with § 60.332 will be 
determined during the initial 
per.foi:manc~ test by measuring NO. 
em1ss1on using Reference Method 20 and 
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the water-to-fuel ratio necessary to 
comply with I 60.332 at 30, 50, 75, and 
100 percent of peak load or at four 
points in the normal operating range of 
the gas turbine, including the minimum 
point in the range and peak load. All 
loads shall be corrected to ISO · 
conditions using the appropriate 
equations supplied by the .manufacturer. 

(2) The analytical methods and . 
procedures employed to determine the 
nitrogen content of the fuel being fired 
shall be approved by the Administrator 
and shall be accurate to within ±5 
percent. 

(b) The method for determining 
compliance with I 60.333, except as 
provided in § 60.8(b), shall be as 
follows: 

(1) Reference Method 20 for the 
concentration of sulfur dioxide and 
oxygen or 

(2) ASTM 02860-71 for the sulfur 
content of liquid fuels and ASTM 
01072-70 for the sulfur content of 
gaseous fuels. These methods shall also 
be used to comply with § 60.334(b). · 

(c) Analysis for the purpose of 
determining the sulfur content and the 
nitrogen content of the fuel as required 
by I 60.334(b), this subpart, maybe 
performed by the owner/operator, a 
service contractor retained by the 
owner/operator, the fuel vendor, or any 
other qualified agency provided that the 
analytical methods employed by these 
agencies comply with the applicable 
paragraphs of this section. 
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(Bee. 114 of the Clean Air Act as amended (42 
u.s.c. 1857cr91)). 

AppeOlllix A-RefereD1l8 Methods 
2. Part flO .ts amended by adding 

Refe~nce Method 20 to Appendix A as 
follows:. 

• 
Method ~termination of Nitrogen 
Oxides, Sulfur Dioxide, and Oxygen 
Emissions from Stationary Gas Turbines 
1. Applicability and Principle 

1.1 Applicabilit-;. This method is 
applicable for the determination or nitrogen 
oxides (NO,). sulfur dioxide (SO,), and 
oxygen (0.) emi88ions from stationary gas 
turbines. For the NO, and 0. determinations, 
this method includes: (1) measurement · 
system design criteria, (2) analyzer 
performance specifications and performance 
test procedures; and (3) procedures for 
emission testing. 

1.2 Principle. A gas sample is 
continuously extracted from the exhaust 
stream ore stationary gee turbine: e portion 
of the sample stream is conveyed to 
Instrumental analyzers for determination of 
NO, end o. content. During each NO, and 
00. determination, a separate measurement 
of SO. emissions is made; using Method 6. or 
It equivalent. The o, determination is used to 
adjust the NO, end so, concentrations to a 
reference condition. 

. t. Definitions 
2.1 Measurement System. The total 

equipment required for the determination of e 
1as concentration or a gas emission rate. The 
system consists or the following major 
subsystems: 
. · ·2.1.1 Sample Interface. That portion of e 
system that Is used for one or more of the 
following: sample acquisition, sample 
transportation, sample conditioning, or 
protection of the analyzers from the effects or 

· the stack effluent. · · 
2.1.2 NO, Analyzer. That portion of the 

syatem that senses NO, end generates an 
output proportional to the gas concentration. 

2.1.3 0. Analyzer. That portion or the 
1ystem that senses 01 and generates an 
output proportional to the gas concentration. 

2.2 Span Value. The upper limit of a gas 
concentration measurement range that is 
tpecified for affected source categories in the 
applicable part of the regulations. 

Ri 
STACK 

WAll 

~·· 
N0i TONO 

CONVERTER 

CALlaRA TION 
GAS 

MOISTURE 
REMOVAL 

TRAP 

2.3 CaMbretlon Gas. A known 
concentration of a gas In an appropriate 
diluent ges. 

2A Cdbratlon Error. The differeDCe 
between dae sea ooncentrallon Indicated by 
tbe meawrement aystem and the known 
conoentratlon of the calibration pa. 

2.6 Zero Drift. The difference in the 
measurement system output readings before 
and alter e stated period of operation during 
which no unscheduled maintenance, repair. 
or adjustment took piece and the input 
concentration at the time of the 
measurements was zero. 

2.6 Calibration Drift. T'ne difference in the 
meeaurement system output readings before 
and after a stated period or operation during 
which no unscheduled maintenance, repair, 
or adjustment took piece and the input et the 
time of &he measurements was e high-level 
value. 

2.7 Residence Time. The elapsed time 
from the moment the gas sample enters the 
probe tip to the moment the same gas sample 
reaches the analyzer inlet. 

2.8 Response Time. The amount of time 
required for the continuous monitoring 
system to display on the date output 95 
percent of a. step change In pollutant 
concentration. 

2.9 Interference Response. The output 
response of the measurement system to a 
component In t,he sample gas, other than the 
gas component being measured. 

S. Measurement System Performance 
SJ?ecificotions 
. 3.1 ·NO, lo NO Converter. Greater than 90 

percent conversion efficiency of NO. to NO. . 
. S.2 Interference Response. Less than ± 2 
percent of the span value. 

S.3 Residence Time. No greater then 30 
seconds . 

S.4 Response Time. No greeter than S 
minutes. 

S.5 Zero Drift. Less than ± 2 percent of 
the span value. 

3.6 'Calibration Drift. Less than ± 2 
percent of the span value. · 

4. Apparatus and Reagents 
4.1 Measurement System. Use any 

measurement system for NO, and Oa that is 
expected to meet the specifications in this 
method. A schematic of en acceptable 
measurement system is shown in Figure 20-1. 
The essential components of the 
measurement system ere described below: 

NITROGEN 

OXIDES 
ANALYZER 

EXCESS 

Figure 20· 1. Measurement system dtis1gn tor stationary gas turbines. 
SAMPLE TO VENT 
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4.i.1 Sample Probe. Heated stainless 
ateeL or equivalent, open-ended. straight tube 
or indflcient length to traverse the sample 
polRte. 

4.1.2 Sample Llne. He11ted (>95'C) 
s'8inle88 steel or Teflon.6.bing to transport 
the sample gas to the sample conditioners 
and analyzers . 

4.1.3 Calibration Valve Assembly. A 
three-way valve assembly lo direct the zem 
and calibration ·gases lo the sample 
conditioners end to the analyzers. The 
calibration valve assembly shall be capable 
of blocking the Sl'lmpie gas ll•. w and oi 
introducing calibration gases to the 
measurement system when in. the calibration 
mode. 

4.1.4 NO, to NO Converter. That portion 
of the system that converts the nitrogen 
dioxide (NO,) in the sample gas to nitrogen 
oxide (NO). Some analyzers are designed to 
measure NO, as NO. on e wet basis and can 
be used without an NO, to NO converter or " 
moisture removal trap provided the sample 
line to the analyzer is heated (>95'C) to tht' 
inlet of the analyzer. In addition, en NO, to 
NO converter is not necessary if the NO, 
portion of the exhaust gas is less then 5 
percent of the total NO. concentration. As" 
guideline, an NO. to NO converter is not 
necessary if the gas turbine is operated at 911 
percent or more of peak load capacity. A 
converter is necessary under lower load 
conditions. 

4.1.5 Moisture Removal Trap. A 
refrigerator-type condenser designed to 
continuously remove condensate from the 
sample gas. The moisture removal trap is not 
necessary for analyzers that can measure 
NO, concentrations on e wet basis; for these 
analyzers, (e) heel the sample line up to the 
inlet of the analyzers, (b) determine the 
moisture content using methods subject to th• 
approval of the Administrator, and (c) correc• 
the NO, and 01 concentrations to a dry basis 

.4.1.6 · Particulate Filter. An in-stack or an 
out-of-sleek glass fiber filter, of the type 
specified in EPA Reference Method 5: 
however, an out-of-stack filter is 
recommended when the stack gas 
temperature exceeds 250 to 3oo•c. 

4.1.7 Sample Pump. A nonreactive le<tk· 
free sample pump to pull the sample gas 
through the system ate flow rate sufficient It 
minimize transport delay. The pump shell be 
made from stainless steel or coated with 
Teflon or equivalent. 

4.1.S Sample Gas Manifold. A sample gas 
manifold to divert portions of the sample gas 
stream to the analyzers. The manifold may ht> 
constructed of glass. Teflon, type 316 
stainless steel. or equivalent. 

4.1.9 Oxygen and Analyzer. An an<1lyz"r 
lo determine the percent 0 1 concentration of 
the sample gas stream. 

4.1.10 Nitrogen Oxides Analyzer. An 
analyzer to determine the ppm NO, 
concentration in the sample gas stream. 

4.1.11 Data Output. A strip-chart recorder. 
analog computer, or digital recorder for 
recording measurement data. 

4.2 Sulfur Dioxide Analysis. EPA 
Reference Method 6 apparatus end reagr.nts. 

4.3 NO, Caliberetion Gases. The 
calibration gases for the NO, analyzer may 
be NO in N,, NO. in air or N,, or NO and NO, 
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in N,, For NO. measurement analyzers that 
require oxidation of NO to NO .. the 
calibration gases must be in the form of NO 
in N,, Use four calibration gas mixtures as 
specified below: 

4.3.1 High-level Gas. A gas concentration 
that is equivalent to 80 lo 90 percent of the 
span value. 

4.3.Z Mid-level Gas. A gas concentration 
that is equivalent to 45 lo 55 percent of the 
span value. 

4.3.3 Low-level Gas. A gas concentration 
that is equival< nt to z:J to 30 percent of the 
span value. 

4.3.4 Zero Gas. A gas concentration of 
less than 0.25 percent of the span value. 
Ambient air may be used for the NO. zero 
gas. 

4.4 O, Calibration Gases. Use ambient 1tir 
ill 20.9 percent as the high-level 01 gas. Use a 
RIIS concentration that is equivalent lo 11-14 
percent O, for the mid-level gas. Use purified 
nitrogen for the zero gas. 

4.5 NO,/NO Gas Mixture. For 
determining the conversion efficiency of tlw 
NO, lo NO converter, use a calibration gas 
mixture of NO, and NO in N •. The mixture 
"ill be known concentrations of 40 to 60 ppm 
NO, and 90 to 110 ppm NO and certified by 
the gas manufacturer. This certification of gas 
r.oncentration must include a brief 
tlrscription of the procedure followed in 
determining the concentrations. 

.'t Mwsuremenl System Performancf' Te.<I 
Procedures 

Perform the following procedures prior to 
measurement of emissions (Section 6) and 
only once for each test program. i.e.,the 
series of all test runs for a given gas turbine 
engine. 

5.1 Calibration Gas Checks. There are 
two alternatives for checking the 
concentrations of the calibration gases. (a) 
The first is to use calibration gases that arv 
documented traceable to National Bureau of 
Standards Reference Materials. Use 

Traceability Protocol for Establishing True 
Concentrations of Gases Used for 
Calibrations and Audits of Continuous 
Source Emission Monitors {Protocol Number 
1) that is available from the Environmental 
Monitoring and Support Laboratory, Quality · 
Assurance Branch. Mail Drop 77, 
Environmental Protection Agency. Research 
Triangle Park, North Carolina zm1. Obtain a 
certification from the gas manufacturer that 

the protocol was followed. These calibration 
gases are not lo be analyzed with the . 
Reference Methods. {b) The second 
alternative is lo use calibration gases not . 
prepared according lo the protocol. Jf this 
altemati\·e is chosen. within 1 month prior to 
the emission lest. analyze each of the 
calibration gas mixtures in triplicate using 
Reference Method 7 or the procedure outlined 
in Citation 8.1 for NO, and use Reference · 
Method 3 for 0 2• Record the results on a data 
sheet (example is shown in Figure Z0-2). For 
the low·le\'el, mid-level. or high-level gas 
mixtures. each of the individual NO, 
analytical results must be within 10 percent 
(or 10 ppm. which ever is grea ler) of the · 
triplicate set average {01 test results must be 
within 0.5 percent o.J: otherwise. discard the 
entire set and repeat the triplicate analyses. 
If the nvorage of the triplicate reference 
method Ir.st results is within 5 percent for 
NO. gas or 0.5 percent o. for the O, gas of 
the calibration gas manufacturer's lag value, 
use the lag value; otherwise, conduct at least 
thrr.e additional reference method test 
analyses until 1he results of six individual 
NO. runs (the three original plus three 
additional) agree within 10 percent (or 10 
ppm, whichever is greeler) of the average (02 

test results must be within 0.5 percent 0 2). 

Then use this average for the cylinder value. 
5.2 Measurement System Preparation. 

Prior lo lhe emission lest. assemble the 
measurement system following the 
manufacturer's written instructions in 
preparing and operating the NO. to NO 
converter. the NO, analyzer, the 0 1 analyzer. 
and other components. 

Date _____ (Must be wilhin 1 ~onth prior to lhe test period) 

Reference melhod used-----------

Sample 
Gas concentration, ppm 

run 
Low level& 

1 

2 

3 

Average 

Maidmum % deviation«! 

a Average must be.20 to 30% of span value. 

b Average must be 45 to 55% of span value. 

c Average must be 80 to 90% of span value. 

Mid levelb 

d Must be~± 10% of applicable average or 10 ppm, 

whichever is greater. 

Figure 20·2. Analysis of calibrati_on gases. 

Hi\ti levetC 
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5.3 Calibration Check. Conduct the 
calibration checks for both the NO, and the 
0. analyzers as follows: 

5.3.1 After the measurement system has 
been prepared for use (Section 5.2), introduce 
zero gases and the mid-level calibration 
gases; set the analyzer output responses to 
the appropriate levels. Then introduce each 
or the remainder or the calibration gases 
described in Sections 4.3 or 4.4. one at a time. 
to the measurement system. Record the 
responses on a form similar to Figure ~. 

5.3.2 U the linear curve determined from 
the zero and mid-level calibration gas 
responses does not predict the actual 
response of the low-le.vel (not applicable for 
the O, analyzer) and high-level gases ~thin 
±2 percent of the span value, the calibration 
shall be considered invalid. Take corrective 
measures on the measurement system before 
proceeding with the test. . 

5.4 Interference Response. Introduce the 
gaseous components listed in Table 20-1 into 
the measurement system separately, or as gas 
mixtures. Determine the total interference 
output response of the system to these 
components in concentration units: record the 
values on a form similar to Figure 20-4. If the 
sum of the interference responses of the lest 

gases for either the NO, or O, analyzers is 
greater than 2 percent of the applicable span 
value, take corrective measure on the 
measurement system. 
Tattle 2.0-1.-tntetfetence Test Gas Concentratiot> 

~:~~-;~~:~~~~~-~~~~~~~~~~;~~~:~~;~~:::::::: ~1~~-
percent. 

T~t Ctob An.stv1 ... 01111••' 
~P.' ~onc~''"'"twt. Pfllll rlt\Jl'f•l'h•! • ol 11.1.111 

11( ""' 

Turbine type: Identification number------

Date: ----------·Test number ---------

Analyzer type: Identification number-------

Initial analyzer Final analyzer Cylinder 
value, 

ppm or% 
response, 
ppm or% 

responses, 
· ppm or% 

Difference: 
initial-final, 
ppm or "lo 

Zero gas 

Low - level gas 

Mid · level gas 

High · level gas 

Percent drift= 
Absolute difference 

Span value 
x 100. 

Figure 20-3. Zero and calibration data. 

Conduct an interference response tesl of 
each analyzer prior to its initial use in the 
field. Thereafter, recheck the measurement 
system if changes are made in the 
instrumentation that could alter the 
Interference response, e.g., changes in the 
type of gas detector. 

In lieu of conducting the interference 
response test. instrument vendor data, which 
demonstrate that for the test gases of Table 
21>-1 the interference performance 

specification is not exceeded, are accepla\Jle. 
5.5 Residence and Response Time. 
5.5.1 Calculate the residence time of the 

sample interface portion of the measurement 
system using volume and pump flow rate 
information. Alternatively, if the response 
time determined as defined in Section 5.5.2 is 
less than 30 seconds, the calculations are not 
necessary. 

5.5.2 To determine response time. first 
introduce zero gas into the system at the 
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c11libration valve until all readings are stable: 
then. switch to monitor the stack effluenl 
until a stable reading can be obtained. 
Record the upscale response time. Next. 
introduce high-level calibration gas into the 
system. Once the system has stabilized at the 
high-level concentration, switch to monitor 
the stack effluent and wait until a stable 
value is reached. Record the downscale 
response time. Repeat the procedure thre1· 
times: A stable value is equi\•alent to H 

Date of test 

Analyzer type 

Span gas concentration 

Analyzer span setting 

1 

Upscale 2 

3 

Average upscale response 

1 

Downscale 2 

3 

change of less than 1 percent of span value 
for 30 seconds or less than 5 percent of ihe 
measured average concentration for 2 
minutes. Record the response time data on a 
form similar to Figure 20-5, the readings of 
the upscale or downscale reponse time, and 
report the greater time as the "response time" 
for the analyzer. Conduct a response time 
lest prior to the Initial field use of the 
measurement system, and repeat if changes 
are made in the measurement system. 

SIN 

ppm 

ppm 

seconds 

seconds 

seconds 

seconds 

seconds 

seconds 

seconds 

Average downscale response _______ seconds 

System response time= slower average time = ______ seconds. 

Figure 20-5. 

5.U NO, NO Conversion Efficiency. 
ln!roduce lo the S}•stem. at the culibr~lion 
rnh·e assembly, the NO,/NO gas mixtun' 
(Section 4.5). Record the response of lhc NO, 
Hnalyzer. If the instrument response indicalt·s 
l"ss than 90 percent NO, to NO conversion. 
make correclions to the measurement system 
"nd repeat the check. Alternatively. the NO, 
lo NO converter check described in Title 40 
l•arl S6: Certificalion ond Test Procedure's for 
I f1·orJ·-Duty Engines for 1979 and Loter · 
"-l11de/ l"eors may be used. Other alternute 
procedures may be used with appro.val of th" 
Acl111ini&trnlor. 

Response time 

1;. /:,'111:s8io11 Measurement Test Procedure 

6.1 Preliminaries. 

6.1.1 Selection of a Sampl!ng Site. Select a 

sampling site as close as practical to the 
exhaust of the turbine. Turbine geometry. 
stack configuration, internal baffling. and 
point of introduction of dilution air will vary 
for different turbine designs. Thus. each of 
these factors must be given special 
consideration in order to obtain a 
representative sample. Whenever possible. 
the sampling site shall be located upstream of 
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the point of introduction of dilution air into 
the duct. Sample ports may be located before 
or a~er the upturn elbow, ip order to 
accommodate the configuration of the turning 
vanes and baffies and to permit a complete. 
unobstructed traverse of the stack. The 
sample ports shall not be located within 5 
feet or 2 diameters (whichever is less) of the 
gas discharge to atmosphere. For 
supplementary-fired. combined-cycle plants. 
the sampling site shall be located between 
the gas turbine and the boiler. The diameter 
of the sample ports shall be sufficient to 
allow entry of the sample probe. 

6.1.2 A preliminary O, traverse is made 
for the purpose of selecting low 0 1 \'Blues. 
Conduct this test al the turbine condition that 
is the lowest percentage of peak load 
operation included in the program. Follow the 
procedure below or alternative procedures 
subject to the approval of the Administrator 
may be used: 

6.1.2.l Minimum Number of Points. Select 
a minimum number of points as follows: (1) 
eight, for stacks having cross-sectional areas 
less than 1.5 m2 (16.1 ft'): (2) one sample point 
for each 0.2 m2 (2.2 ft• of areas. for slacks of 
1.5 m• to 10.0 m• (16.1-107.6 ft2) in cross
sectional area: l!nd (3) one sample point for 
each 0.4 m• (4.4 ft') of area. for stacks greater 
than 10.0 m '(107.6 ft 2) in cross-seciional 
area. Nole that for circular ducts. the number 
of sample points must be a nrnltiple of 4. and 
for rectangular ducts, the number of points 
must be one of those listed in Table 20-2; 
therefore. round off the number of points 
(upward), when appropriate. 

6.1.2.2 Cross-sectional Lavout and 
Location of Traverse Points. After the number 
of traverse points for the pre!iminan· 0' 
sampling has been determined. use ~1ethod 1 
to located the traverse points. 

6.1.2.3 Preliminary 0' Measuremenl. 
While the gas turbine is operating at the 
lowest pcrcPnl of peak load, conduct a 
preliminary 0 2 measurement as fo!iows: 
Position the probe at the first traver~e point 
and begin SHmpling. The minimum sampling 
time at each point shall be 1 minute plus the 
average system response time. Determine thf' 
averagr. stead~·-slltte concentration of o• at 
each point Hnd record the data on f1gl!re 20-
6. 

6.1.2.4 Selection of Emission Tcsl 
Sampling Points. Selecl the eight sampling 
points at which the lowe$t 0' concr:ilration 
were obtHined. Use thr.se same points for all 
the lest runs at the differcnl turbine load 
conditions. More than eight points may be 
usr.d, if dPsirPd. 

Table 20-2.-cross-sec&onal Layout ta< 
Rectangular Stacks 

Mat:i• 
No of travcr:;t- pomts. layrot 

9 .......... 3. 3 
12 ...... 4. 3 
16 .... ·········· ............... ... ....... ................ • '. 
20 ·················· ······················ ··························· .... 5 •• 
25... ··································· 5. 5 
30............. . . ··········· .. s. 5 
36............................................................................... • x s 
42 ............ ····························-······················· 7 • 6 
49 1.1 
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Location: Date 

Pl.mt 

City, State 

Turbine identification: 

~Jlanufacturer 

Model, serial number 

Sample point Oxygen concentration, ppm 

Figure 20-6. Preliminary oxygen traverse. 

6.2 NO, and Q, Measurement. This test is 
to be conducted at each of the specified load 
conditions. Three test runs at each load 
condition constitute a complete test. 

6.2.1 At the beginning of each NO, test 
run and. as applicable, during the run, record 
turbine data as indicated in Figure ID-7. Also, 
record the location and number of the 
traverse points on a diagram. 
BIWNG COD£ 1560-01-11 

6.2.2 Position the probe at the lirst point 
determined in the preceding ·section and 
begin sampling. The minimum sampling time 
at each point shall be at least 1 minute plus 
the average system response time. Determine 
the average steady-state concentration of O, 
and NO, at each point and record the data on 
Figure 20-8. 
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TURBINE OPERATION RECORD 

-Test operator _______ _ 

Turbine identification: 

Type--------~ 
Ser"ial No. _______ _ 

Location: 
Plant _________ _ 
City _________ _ 

Ambient temperature-----
,--

Ambient humidity _____ _ 

Test time start--------

Test time finish ______ _ 

Fuel flow ratea _______ _ 

Water or steam _______ _ 

Flow ratea 

Ambient Pressure-------

Date _________ _ 

Ultimate fuel 
Analysis ""C'-------

H 
0 
N 
s 
Ash 

Trace Metals 

Na 
Va 
K 

Operating load------

8 Describe measurement method, i.e., continuous flow meter, 
start finish volumes, etc. 

bi.e .. additional ele,,:,ents added torsrnoke suppression. 

Figure 20-7. Stationary gas turbine data. 

Turbine identification: Test operator name ____________ _ 

Manufacturer 02 instrument type-------------
Serial No.--------------

Model, serial No. NO,x instrument type------------
Serial No.--------------

Location: 
Sample Time, a 

02. 
a 

NOx• 

Plant-----------------
point min. % ppm 

City, State---------------

Ambient temperature------------

Ambient pressure-------------

Date _________________ _ 

Test time ·start-------------
-aAverage steady-state value from recorder or 

Test time - finish instrument readout. 

Figure 20-8. Stationary gas turbine sample point record. 
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8.2.3 After sampling the l&st point, 
conclude the test nm by recordins the final 
turbine operatfns parameters and by 
determining the zero and calibration drift, as 
follows: 

Immediately following the test run at each 
load condition. or if adjustmenlll are 
necessary for the me_asurement system during 
the tests. reintroduce the zero and mld·level 
calibration gases aa de&eribed In Sectiona 4.3, 
and 4.4, one at a time, to the measurement 
system at the calibration valve assembly. 
(Make no adjustments to the measurement 
system until after the drift checks ere made). 
Record the analyzers' r:esponses on a form · 
similar to Figure 20-3. If the drift values 
exceed the specified limits, the test run 
preceding the check is considered invalid end 
will be repeated following corrections to the 
measurement system. Alternatively, the teat 
results may be 11ccepted provided the 

.measurement system is recalibrated end the 
calibration date that result In the highest 
corrected emission rate ere used. 

6.3 SO, Measurement. This test is 
conducted only et the 100 percent peek ioad 
condition. Determine SO, using Method 6, or 
equivalent, during the test. Select a minimum 
of six total points from those required for the 
NO, measurements; use two polnlll for each 
sample run. The sample time et each point 
shell be et least 10 minutes. Average the O, 
readings taken during the NO, test runs et 
sample points corresponding to the SO, 
traverse points (see Section 6.2.2) and use 
this average o, concentration to correct the 
Integrated SO, concentration obtained by 
Method 6 to 15 percent O, (see Equation ZG-
1). 

If the applicable regulation allows fuel 
eempling and enetysis for fuel sulfur content 
to demonstrate compliance with sulfur 
emission unit. emission sampling with 
Reference Method 6 is not required, provided 

. the fuel ll1llfur content meeta the·limlta of the 
regulation. 

7. Emiuion Calculatio116 
7.1 ·Correction to 15 Percent Oxygen. 

Using Equation Z0-1, calculate the NO, and 
SO. concentrations (edjuated to 15 percent 
0.). The correction to 15 percent Oa ls 
1e11sitive to the accuracy of the O. 
measurement. At the level of analyzer drift 
specified In the method ( ± Z percent of full 
acale), the change in the 0. concentration 
correction can exceed 10 percent when the 0 1 
content of the exhaust is above 16 percent o.. 
Therefore 01 analyzer stability and careful 
calibration ere necessary. 

Where: 
C..U=Pollutant concentration adjusted to 

15 percent o, (ppm) 
c:_=Pollutant concentration measured. 

dry basis (ppm) 
5.9=Z0.9 percent 0,-15 percent o,, the 

defined 01 eorrection basis 
Percent Os= Percent o, measured, dry 

basis (W.) 
7.Z Calculate the average adjusted NO, 

concentration by summing the point values , 
and dividing by the number of sample potnta .. ; 

8. Citations 
8.1 Curtis, F. A Method for Analyzing NO, · 

Cylinder Gases-Specific Ion Electrode 
Procedure, Monograph available from 
EmiBBlon Measurement Laboratory, ESED, 
Research Triangle Park. N.C. 27711, October 
197a;· 

[FR Doc.~ Filed 9-7-7'9: 8:45 omJ 
9IUJNCI CODI lll0-01-M 
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40 CFR Part 60 

(FRL 1327-8] 

Standards of Performance for New 
Stationary Sources; General 
Provisions; Definitions 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final Rule. 

SUMMARY: This document makes some 
editorial changes and rearranges the 
definitions alphabetically in Subpart 
A-General Provisions of 40 CFR Part 
60. An alphabetical list of definitions 
will be easier to update and to use. 
EFFECTIVE DATE: September 25, 1979. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13). U.S. Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone {919) 541-
5271. 
SUPPLEMENTARY INFORMATION: The 
"Definitions" section(§ 60.2) of the 
General Provisions of 40 CFR Part 60 
now lists 28 definitions by paragraph 
designations. Due to the anticipated 
increase in the number of definitions to 
be added to the General Provisions in 
the future, continued use of the present 

system of adding definitions by 
paragraph designations at the end of the 
list could become administratively 
cumbersome and could make the list 
difficult to use. Therefore, paragraph 
designations are being eliminated and 
the definitions are rearranged 
alphabetically. New definitions will be 
added to I 60.2 of the General 
Provisions in alphabetical order 
automatically. 

Since this rule simply reorganizes 
existing provisions and has no 
regulatory impact, it is not subject to the 
procedural requirements of Executive 
Order 12044. 

Dated: September 19. 1979. 
Edward F. Tuerk, 
Acting Assistant Administrator for Air, Noise. 
and Radiation. 

40 CFR 60.2 is amended by removing 
all paragraph designations and by 
rearranging the definitions in 
alphabetical order as follows: 

f 60.2 Definitions. 
The terms used in this part are 

defined in the Act or in this section as 
follows: 

"Act" means the Clean Air Act (42 
U.S.C. 1857 et seq., as amended by Pub. 
L. 91-604. 84 Stat. 1676). 

"Administrator" means the 
Administrator of the Environmental 
Protection Agency or his authorized 
representative. 

"Affected facility" means. with 
reference to a stationary source, any 
apparatus to which a standard is 
applicable. 

"Alternative method" means any 
method of sampling and analyzing for 
an air pollutant which is not a reference 
or equivalent method but which has 
been demonstrated to the 
Administrator's satisfaction to, in 
specific cases, produce results adequate 
for his determination of compliance. 

"Capital expenditure" means an 
expenditl!re for a physical or 
operational change to an existing facility 
which exceeds the product of the 
applicable "annual asset guideline 
repair allowance percentage" specified 
in the latest edition of Internal Revenue 
Service Publication 534 and the existing 
facility's basis, as defined by section 
1012 of the Internal Revenue Code. 

"Commenced" means, with respect to 
the definition of "new source" in section 
111(a)(2) of.the Act, that an owner or 
operator has undertaken a continuous 
program of construction or modification 
or that an owner or operator has entered 
into a contractual obligation to 
undertake and complete, within a 
reasonable time, a continuous program 
of construction or modification. 
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"Construction" means fabrication. 
erection, or installation of an affected 
facility. · 

"Continuous monitoring system" 
means the total equipment, required 
under the emission monitoring sections 
in applicable subparts, used to sample 
and condition (if applicable), to analyze. 
and to provide a permanent record of 
emissions or process parameters. 

"Equivalent method" means any 
method of sampling and analyzing for 
a'n air pollutant which has been 
demonstrated to the Administrator's 
satisfaction to have a consistent and 
quantitatively known relationship to the 
reference method, under specified 
conditions. 

"Existing facility" means. with 
reference to a stationary source. any 
apparatus of the type for which a 
standard is promulgated in this part, and 
the construction or modification of 
which was commenced before the date 
of proposal of that standard; or any 
apparatus which could be altered in 
such a way as to be of that type. 

"laokinetic sampling" means sampling 
in which the linear velocity of the gas 
entering the sampling nozzle is equal to 
that of the undisturbed gas stream at the 
sample point. 

"Malfunction" means any sudden and 
unavoidable failure of air pollution 
control equipment or process J!quipment 
or of a process to operate in a normal or 
usual manner. Failures that are caused 
entirely or in part by poor maintenance. 
careless operation, or any other 
preventable upset condition or 
preventable equipment breakdown shall 
not be considered malfunctions. 

"Modification" means any physical . 
change in, or change in the method of 
operation of, an existing facility which 
increases the amount of any air 
pollutant (to which a standard applies) 
emitted into the atmosphere by that 
facility or which results in the emission 
of any air pollutant (to which a standard 
applies) into the atmosphere not 
previously emitted. 

"Monitoring device" means the total 
equipment, required under the 
monitoring of operations sections in 
applicable subparts. used to measure 
and record (if applicable) process 
parameters. 

"Nitrogen oxides" means all oxides of 
nitrogen except nitrous oxide, as 
measured by test methods set forth in 
this part. 

"One-hour period" means any 60-
minute period commencing on the hour. 

"Opacity" means the degree to which 
emissions reduce the transmission of 
light and obscure the view of an object 
in the background. 
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"Owner :>r operator" means any 
person who owns. leases. operates, 
controls, or supervises an affected 
facility or a stationary source of which 
an affected facility is a part. 

"Particulate matter" means any finely 
divided solid or liquid material. other 
than uncombined water. as measured by 
the reference methods specified under 
each applicable subpart, OMm 
equivalent or alternative method. 

"Proportional samplin8" means 
sampling at a rate that produces a 
constant ration of sampling rate to stack 
gas flow rate. 

"Reference method" means any 
method of samplin8 and analyzing for 
an air pollutant as described in 
Appendix A to this part. 

"Run" means the net period of time· 
during which an emission sample is 
collected. Unless otherwise specified. a 

· run mav be either intermittent or 
contin~ous within the limits of good 
engineering practice. 

"Shutdown" means the cessation of 
operation of an affected facility for any 
purpose. 

"Six-minute period" means any one of 
the 10 equal parts of a one-hour period. 

"Standard" means a standard of 
performance proposed or promulgated 
under this part. 

"Standard conditions" means a 
temperature of 293 K (68"F) and a 
pressure of 101.3 kilopascals (29.92 in 
Hg). 

"Startup" means the setting in 
operation of an affected facility for any 
purpose. 

"Stationary source" means any 
building, structure, facility, or 
installation which emits or may emit 
any air pollutant and which contains 
any one or combination of the following: 

(a) Affected facilities. 
(b) Existing facilities. 
(c) Facilities of the type for which no 

standards have been promulgated in this 
part. 
(Sec. 111. 301(a), Clean Air Act as amended 
(42 U.S.C. 7411 and 7601(a)) 
(FR Doc. 79-:?9~69 t"iled 9-~4-79. 8 45 am( 

llLLING CODE 1560-Ct·M 
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40 CFR Part 60 

IFRL 1331-5) 

Standards of Performance for New 
Stationary Sources; Petroleum 
Refinery Claus Sulfur Recovery Plants; 
Amendment 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This action deletes the 
requirement that a Claus sulfur recovery 
plant of 20 long tons per day (LTD) or 
less must be associated with a "small 
petroleum refinery" in order to be 
exempt from the new source 
performance standards for petroleum 
refinery Claus sulfur recovery plants. 
This action will result in only negligible 
changes in the environmental. energy. 
and economic impacts of the standards. 
EFFECTIVE DATE: October 25, 1979. 
ADDRESS: All comments received on the 
proposal are available for public 
inspection and copying at the EPA 
Central Docket Section (A-130), Room 
29038. Waterside Mall, 401 M Street, 
S.W., Washington, D.C. 20460. The 
docket number is O~QPS-79-10. 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Direcl:or, EmisSion 
Standards and Engineering Division 
(!l.iD-13), Environmental Protoction 
Agency. Research Triangle Park, North 
Carolina 27711, telephone {919) 541-
5271. 
SUPPLEMENTARY INFORMATION: 

Background 

On March 15, 1978, EPA promulgated 
new source performance standards for 
pr.troleum reTinery Claus sulfur recovery 
plants. These standards did not apply to 
Claus sulfur recovery plants of 20 LTD 
or less associated with a small 
petroleum refinery, 40 CFR 60.100 (1978). 
"S:nall petroleum refinery" was defined 
11s a "petroleum refinery which hi.is a 
crude oil processing capacity of 50.000 
barrels per stream day or less. and 
which is owned or controlled by a 
refiner with a total combined crude oil 
processing capacity of 137,500 barrels 
per streHm day or less," 40 CFR 
60.101(m) (1978). 

On May 12, 1978, two oil companies 
filed a Petition for Review of these new 
source performance standards. One 
issue WHS whether the definition of 
"small petroleum refinery" WHS unduly 
n·s!rictive. 

On Mardi %0, 1979, EPA proposed to 
amend the defimtiou of "small 
petroleum refinery" by deleting the 
requirement that it be "owned or 
controlled by a refiner with a total 
combint!d crude oil processing capacity 
of 137,500 barrels per stream day (BSDJ 
or less," 44 FR 17120. This proposal 
would have had a negligible effect on 
sulfur dioxide (S02) emissions, cGSta. 
and energy consumption. The oil 
company petitioners agreed to dismin 
their entire Petition for Review if the. 
final regulation did not differ 
substantively from this proposal. · 

EPA provided a 60 day period fCJr 
comment on the proposal and the 
opportunity for interested person• to· 
request a hearing. The comment period 
closed May 21, 1979. EPA received 5Uc 
written comments and no requests for a 
hearing. 

Summary of Amendment 

The promulgated amendment dei2tes 
the requirement that a Claus sulfur 
recovery plant of 20 LTD or less must be 
ass.ociated with a "small petroleum 
refinery" in order to be exempt from the 
new 110Urce performance standards for 
such plants. Thus, the final standard will 
apply ID any petroleum refinery Claus 
sulfur recovery plant of more than m 
LTD processing capacity. This 
amendment will apply, like the 
.atandards themseh·es, to affected 
facilities. the t:CJ!lll!ruction or 
modification of which commenced after 
October 4. 1976. lhe date the standards 
tif performance for petroleum refinery 
Oaus sulfur recovery plants were 
proposed. 

£nvironmentat Energy, and Ecomonic 
Impacts 

The promulgated amendment wnl 
result in a negligiLle increase in 
nationwide sulfur dioxide emissions 
compared to the proposed amendment 
and the existing standard. The 
promulgated amendment will also have 
essentially no impact on other aspects of 
en\'irnnmental quality, such as solid 
waste disposal. waler pollutipn, or 
noise. Finally, the promulgated 
amendment will have essentially no 
impact on nationwide energy . 
consumption or refinery product prices. 

Summary of Comments and Rationale 

All six comments received were from 
the petroleum refinery industry. Two 
commenters expressed agreement with 
the proposal. The other four also were 
not opposed to the proposal, but felt the 
definition of "small petroleum refinery" 
was still too restrictive, as explained 
Lclow. 
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Two of the four argued for deletion of 
die 50,000 BSD refinery size cutoff and 
also that sulfur recovery plant size_was 
aot only a function of refinery size (as 
lhey felt EPA had apparently assumed 
in establishing the refinery size cutoff). 
but depended on such factors as the 
·cn1de oil sulfur content and actual crude 
oit throughput. 

The other two commenters, each 
pianning to construct small Claus sulfur 
recovery plants, objected that the 
·mrironmental benefits of subjecting 
. small Claus sulfur recovery plants to the 

. standards was not substantial even 
when a Claus sulfur recovery plant was 
associated with a petroleum refinery of 
more that 50,000 BSD capacity. EPA 
agrees. Accordingly, EPA believes it is 
appropriate under the circumstances to 
delete the refinery size requirement. 

Thus, the promulgated standard 
would exempt from coverage by the 
standards any Claus sulfur recovery 
plant of 20 LTD or less. Alternatively, 
the standards of performance for 
petroleum refinery Claus sulfur recovery 
plants would apply to all plants of more 
than 20 LTD processing capacity. 

Deletion of the refinery size 
requirement from the standards will not 
resuit in a significant increase in the 
emissions of SO. from petroleum 
refinery Claus sulfur recovery plants. 
This is due to the small number of small 
Cla~s sulfur recovery plants (i.e., 20 LTD 
or leas upacity) that are likely to be 
built at refineries of more than 50,000 
BSD and the fact that most of these 
•uempted plants will still be required by 
State regulations to achieve 99.0 percent 
control of SO, (compared to the 99.9 
percent control required for large Claus 
sulfur recovery plants). In many cases 
the exempted Claus sulfur reco\'ery 
plants would be required to achie\'e 
greater than 99.0 percent control of SO, 
due to pre\'ention of significant 
deterioration (PSD) requirements. This 
change will also result in a negligible 
decrease in costs and essentially no 
impact on energy and economic impacts. 
compared to the proposed amendment. 

Docket 

Docket No. OAQPS-79--10. containing 
all 1;upporting information used by EPA. 
is avHilable for public inspection and 
copying between 8:00 a.m. and 4:00 p.m .. 
Monday through Friday. al EPA's 
Central Docket Section. Room 29038 
(see ADDRESS Section of this 
preamble). 

The docketing system is intended to 
allow members of the public and 
industries involved to readilv identify 
and locate documents so th~t they c~n 
intelligently and effecti\'ely partic:ipa le 
in tl1P rulemaking process. Along with 
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the statement of basis and ·purpose of 
the promulgated rule and EPA responses 
to comments, the contents of the dockets 
will serve as the record in case of 
judicial review [Section 307[d)[a)]. 

Miscellaneous 

The effective date of this regulation is 
October 25, 1979. Section 111[b)[1)[B) of 
the Clean Air Act provides that 
standards of performance become 
effective upon promulgation and apply 
to affected facilities. construction or 
modification of which was commenced 
after the date of proposal on October 4, 
1976 (41 FR 43866). 

EPA will review this regulation four 
years from the date of promulgation. 
This teview will include an assessment 
of such factors as the need for 
integration with other programs the 
existence of alternative methods, 
enforceability, and improvements in 
emission control technology. 

It should be noted that standards of 
performance for new stationary sources 
established under Section 111 of the 
Clean Air Act reflect: "* • • application 
of the best technological system of 
continuous emission reduction which 
[taking into consideration the cost of 
achieving such emission reduction, any 
non-air quality health and 
environmental impact and energy 
requirements) the Administrator 
determines has been adequately 
demonstrated." [Section 111[a)[1)] 

Although there may be emission 
control technology available that can 
reduce emissions below those levels 
required to comply with standards of 
performance, this technology might not 
be selected as the basis of standards of 
performance due to costs associated 
with its use. Accordingly, standards of 
perforinance should not be viewed as 
the ultimate inachievable emission 
control. In fact, the Act requires [or has 
potential for requiring) the imposition of 
a more stringent emission standard in 
several situations. 

For example. applicable costs do not 
play as prominent a role in determining 
the "lowest achievable emission rate" 
for new or modified sources locating in 
nonattainment areas, i.e .. those areas 
where statutorily mandated health and 
welfare standards are being violated. In 
this respect, Section 173 of the Act 
requires that a new or modified source 
constructed in an area which exceeds 
the National Ambient Air Quality 
Standard [NAAQS) must reduce 
emissions to the level which reflects the 
"lowest achievable emission rate" 
[LAER). as defined in Section 171(3), for 
such category of source. The statute 
defines LAER as that rate of emissions 

based on the following. whichever is 
more stringent: 

[A) the most stringent emission 
limitation which is contained in the 
implementation plan of any State for 
such class or category of source. unless 
the owner or operator of the proposed 
source demonstrates that such 
limitations are not achievable, or 

[B) the most stringent emission 
limitation which !!! aclileved in practice 
by such class or category of source. In 
no event can the emission rate exceed 
any applicable new source performance 
standard [Section 171(3)). 

A similar situation may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the Act [part C). These provisions 
require that certain sources [referred to 
in Section 169(1)) employ "best 
available control technology" [as 
defined in Section 169(3)) for all 
pollutants regulated under the Act. Best 
available control technology [BACT) 
must be determined on a· case-by-case 
basis, taking energy, environmental, and 
economic impacts and costs into 
account. In no event may the application 
of BACT result in emissions of any · 
pollutants which will exceed the 
emissions allowed by any applicable 
standard established pursuant to 
Section 111(or112) of the Act. 

In all events, State implementation 
plans (SIP's) approved or promulgated 
under Section 110 of the Act must 
provide for the attainment and 
maintenance of NAAQS designed to 
protect public health and welfare. For 
this purpose. SIP's must in some cases 

. require greater emission reductions than 
those required by standards of 
performance for new sources. 

Finally, States are free under Section 
116 of the Act to establish even more 
stringent emission limits than those 
established under Section 111 or those 
necessary to attain or maintain the 
NAAQS under Section 110. Accordingly, 
new sources may in some cases be 
subject to limitations more stringent 
than EPA's standards of performance 
under Section 111; and prospective 
owners and operators of new sources 
should be aware of this possibility in 
planning for such facili~ies. 

Section 317 of the Clean Air Act 
requires the Administrator to, among 
other things, prepare an economic 
assessment for revisions to new source 
performance standards determined to be 
substantial. Executive Order 12044 
requires certain analyses of significant 
regulations. Since this amendment lacks 
the economic impact and significance to 
require additional analyses, it is not 
subject to the above requirements. 
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Dated: October 16, 1979. 
Douglas M. Coatie, 
Administrator. 

Part 60 of chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. § 60.100 is amended by revising 
paragraph (a), as follows: 

f 60.100 Appllcablllty and designation of 
:fleeted fec!!!ty. 

(a) The provisions of this subpart are 
applicable to the following affected 
facilities in petroleum refineries: fluid 
catalytic cracking unit catalyst 
regenerators. fuel gas combustion 
devices, and all Claus sulfur recovery 
plants except Claus plants of 20 long 
tons per day (LTD) or less. The Claus 
sulfur recovery plant need not be 
physically located within th·e boundaries 
of a petroleum refinery to be an affected 
facility, provided it processes gases 
produced within a petroleum refinery. 

[b) ••• 

2. § 60.101 is amended by revoking 
and reserving paragraph [m), as follows: 

f 60.101 Definitions 
• • 

[m) [Reserved] 
(Sec. 111, 301(a), Clean Air Act as amended 
(42 U.S.C. 7411, 7601(a)).) 
!FR Doc. ?&-;IZ1?8 Filed 10-24-79: 9,45 am) 
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[FRL 1342-6} 

Regulations for Ambient Air Quality 
Monitoring and Data Reporting 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Amendment to final rule. 

SUMMARY: This action amends air 
quality monitoring and reporting 
regulations which were promulgated 
May 10, 1979 (44 FR 27558). The 
amendments correct several technical 
errors that were made in the 
promulgation notice. The amendments 
reflect the intent of the regulations as 
discussed in the preambles to the 
proposed (August 7, 1978, 43 FR 34892) 
and final regulations. · 
DATES: These amendments are effective 
November 9, 1979. 
FOR FURTHER INFORMATION CONTACT: 
Stanley Sleva, Monitoring and Data 
Analysis Division, (MD-14) 
Environmental Protection Agency, 
Research Triangle Park, N.C. 27711, 
telephone number 919-541-5351. 
SUPPLEMENTARY INFORMATION: On May 
10, 1979, EPA promulgated a new 40 CFR 
Part 58 entitled, "Ambient Air Quality 
Surveillance." The new regulations 
consist of requirements for monitoring 
ambient air quality and reporting data to 
EPA as well as other regulations such as 
public reporting of a daily air quality 
index. The requirements replace I 51.17 
and portions of § 51.7 from 40 CFR Part 
51 and make necessary reference · 
changes in Parts 51, 52, and 60. Other 
accompanying changes were made to 
Part 51, such as restructuring the 
unchanged portion of § 51.7 into a .new 
subpart, adding regulations concerning 
public notification of air quality 
information, and applying quality 
assurance requirements to such 
monitoring as may be required by the 
prevention of significant deterioration 
program. 

These amendments to the May 10, 
1979, regulations correct technical errors 
which were discovered after 
promulgation. The corrections are 
consistent with the intent of the 
rulemaking and are therefore not being 
proposed. 

* * * 
The last correction is in Part 60. The 

correction involves a change of 
references in § 60.25. The change was 
proposed with the other regulations on 
August 7, 1978, but was inadvertently 
left out of the final promulgation. 

* * * 
Part 60 of Title 40, Code of Federal 

Regulations, is atn!!nded as follows: 
Section 60.25. paragraph (e), is 

amended by changing the reference to a 
semi-annual report required by § 51.7 to 
an annual report required by § 51.321. 
As amended, § 60.25 reads as follows: 

§ 80.25 Emission Inventories, source 
surveillance, reports. 

(e) The State shall submit reports on 
progress in plan enforcement to the 
Administrator on an annual (calendar 
year) basis, commencing with the first 
full report period after approval of a 
plan or after promulgation of a plan by 
the Administrator. Information required 
under this paragraph must be included 
in the annual report required by § 51.321 
of this chapter. 

(Sec. 110, 301(a), 319 of the Clean Air Act as 
amended (42 U.S.C. 7410. 7601(a). 7619)) 
(FR Doe. 7!h'l46ZS Filed 1 Hl-79: 8:45 am) 
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40 CFR Part 60 

[FRL 1369-3) 

New Source Performance Standards; 
Delegation of Authority to the State of 
Maryland 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rulemaking. 

SUMMARY: Pursuant to the delegation of 
authority for New Source Performance 
Standards (NSPS) to the State of 
Maryland on September 15, 1978, EPA is 
today amending 40 CFR 60.4, Address. to 
reflectJhis delegation. 
EFFECTIVE DATE: December 3, 1979. 
FOR FURTHER INFORMATION CONTACT: 
Tom Shiland, 215 597-7915. 
SUPPLEMENTARY INFORMATION: A Notice 
announcing this delegation Is published 
today elsewhere in this Federal Register. 
The amended 60.4 which adds the 
address of the Maryland Bureau of Air 
Quality to which all reports. requests, 
applications, submittals. and 
communications to the Administrator 
pursuant to this part must also be 
addressed, is set forth below. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective 
immediately in that it is an 
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administrative change and not one of 
substantive content. No additional 
substantive burdens are imposed on the 
parties affected. The delegation which is 
renected by this administrative 
amendment was effective on September 
15, 1978, and It serves no purpose to 
delay the technical change of this 
address to the Code of Fedei:al 
Regulations. 

This rulemaking Is affective 
immediately, and is issued under the 
authority of Section 111 of the Clean Air· 
Act. as amended, 42 U.S.C. 7411. 

Dated: November 14, 1979. 
Douala• M. Costle, 
Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amended 
as follows: 

t. In I 60.4 paragraph (b) is amended 
by revising Subparagraph (V) to read a1 
follows:. 

f I0.4 Adchaa. 
* * * 

(b) ••• 

(AHUJ • • • 

* 

(V) State of Maryland: Bureau of Air 
Quality and Noise ControL Maryland State 
Uepartment of Health and Mental Hygiene, 
201 Weal Preston Street, Baltimore, Maryland 
21201. 
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40 CFR Part 60 

[FRL 1353-2) 

Standards of Performance for New 
Stationary Sources; Delegation of 
Authority to State of Delaware 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: This document amends 40 
CFR 60.4 to reflect delegation to the 
State of Delaware of authority to 
implement and enforce certain 
Standards of Performance for New 
Stationary Sources. 
IFFECTIYE DATE: December 7; 1979. 

FOR FURTHER INFORMATION CONTACT: 
Joseph Arena, Environmental Scientist, 
Air Enforcement Branch. Environmental 
Protection Agency; Region III, 6th and 
Walnut Streets, Philadelphia, 
Pennsylvania 19106, Telephone (215) 
597-4561. • 

IUPPUMENl'AAV INFORMATION: 

l Background 

On October 5, 1978, the State of 
Delaware requested delegation of 
authority to implement and enforce 
certain Standards of Performance for 
New Stationary Sources for Sulfuric 
Acid Plants. The request was reviewed 
and on October 9, 1979 a letter was sent 
to John E. Wilson m, Acting Secretary. 
Department of Natural Resources and 
Environmental Control approving the 
delegation and outlining its conditions. 
The. approval letter specified that if 
.Acting Secretary Wilson or any other 
representatives had any objections to 
the conditions of delegation they were 
to respond within ten (10) days after 
receipt of the letter. As of this date. no 
objections have been received. 

U. Regulations Affected by this 
Document 

Pursuant to the delegation of authority 
for certain Standards of Performance for 
New Stationary Sources to the State of 
Delaware, EPA is today amending 40 
CFR 60.4, Address. to reflect this 
delegation. A Notice announcing this 
delegation is published today in the 
Notices Section of this Federal Register. 
The amended i 60.4, which adds the 
address of the Delaware Department of 
Natural Resources and Environmental 
Control to which all reports. requests, 
applications, submittals. and 
communications to the Administrator 
pursuant to this part must also be 
addressed. is set forth below. 

DI. General 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaking effective 
immediately in that it is an 
administrative change and not one of 
substantive content. No additional 
substantive burdens are imposed on the 
parties affected. The delegation which is 
reflected by this administrative 
amendment was effective on October 9. 
1979, and it serves no purpose to delay 
the technical change of this address lo 
the Code of Federal Regulations. 

This rulemaking is effective 
immediately. and is issued under the 
authority of Section 111 of the Clean Air 
Act. as amended. 42 U.S.C. 7411. 

Dated: December 3, 1979. 

Douglas M. Coatie, 
Administrator. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. ln § 60.4, paragraph (b) is amended 
by revising subparagraph (I) to read as 
follows: 

§ 60.4 Address. 

(b) ••• 

(A}-(H) • • • 
(I) State of Delaware (for fossil fuel-fired 

steam generators; incinerators; nitric acid 
plants; asphalt concrete plants; storage 
vessels for petroleum liquids; sulfuric acid 
plants; and sewage treatment plants only. 

Delaware Department of Natural Resources 
and Environmental Control, Edward Tatnall 
Building. Dover. Delaware 19901. 

(FR Doc. 7~37655 Filed 12-6-79: S:45 am) 
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40 CFR Part 60 

[FRL 1366-3) 

Standards of Performance for New 
Stationary Sources; Adjustment of the 
Opacity Standard for a Fossil Fuel
Fired Steam Generator 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This action adjusts the NSPS 
opacity standard (40 CFR Part 60, 
Subpart D) applicable to Southwestern 
Public Service Company's Harrington 
Station Unit #1 in Amarillo, Texas. The 
action is based upon Southwestern's 
demonstration of the conditions that 
entitle it to such an adjustment under 40 
CFR 60.ll(e). 
EFFECTIVE DATE: December 28, 1979. 
ADDRESS: Docket No. EN-79-13, 
containing material relevant to this 
rulemaking, is located in the U.S. 
Environmental Protection Agency, 
Central Docket Section, Room 2903 B, 
401 M St., SW .. Washington, D.C. 20460. 
The docket may be inspected between 8 
a.m. and 4 p.m. on weekdays, and a 
reasonable fee may be charged for 
copying. 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered by 
the Administrator in the development of 
this rulemaking. The docketing system is 
intended to allow members of the public 
and industries involved to readily 
identify and locate documents so that 
they can intelligently and effectively 
participate in the rulemaking process. 
FOR FURTHER INFORMATION CONTACT: 
Richard Biondi, Division of Stationary 
Source Enforcement (EN-341), 
Environmental Protection Agency. 401 M 
Street, SW., Washington, DC 20460, 
telephone No. 202-755-2564. 
SUPPLEMENTARY INFORMATION: 

Background 

The standards of performance for 
fossil fuel-fired steam generators as 
promulgated under Subpart D of Part 60 
on December 23, 1971 (36 FR 24676) and 
amended on December 5, 1977 (42 FR 

61537) allow emissions of up to 20% 
opacity (6-minute average). except that 
273 opacity is allowed for one 6-minute 
period in any hour. This standard also 
requires continuous opacity monitoring 
and requires reporting as excess 
emissions all hourly periods during 
which there are two or more &-minute 
periods when the average opacity 
exceeds 20%. 

On December 15, 1977, Southwestern 
Public Service Company (SPSC) of 
Amarillo, Texas, petitioned the 
Administrator under 40 CFR 60.ll(e) to 
adjust the 20% opacity standard 
applicable to its Harrington Station 
coal-fired Unit #1 in Amarillo, Texas. 
The Administrator proposed, on June 29, 
1979 (44 FR 37960). lo grant the petition 
for adjustment, concluding that SPSC 
had demonstrated the presence at its 
Harrington Station Unit #1 of the 
conditions that entitle it to such relief. 
as specified in 40 CFR 60.11(e)(3). 

These final regulations are identical to 
the proposed ones. EPA hereby grants 
SPSC's petition for adjustment for 
Harrington Station Unit #1 from 
compliance with the opacity standard of 
40 CFR 60.42{a)(2). As an alternative. 
SPSC shall not cause to be discharged 
into the atmosphere from the Harrington 
Station Unit #1 any gases which exhibit 
greater than 35% opacity (&-minute 
average), except that a maximum of 42% 
opacity shall be permitted for not more 
than one 6-minute period in any hour. 
This adjustment will not relieve SPSC of 
its obligation to comply with any other 
federal, state or local opacity 
requirements, or particulate matter. SO, 
or NO. control requirements. 

Comments 

Two comment letters were received. 
both from industry and both supporting 
the proposed action. One industry 
representative approved of EPA efforts 
to adjust NSPS to account for well
known opacity difficulties found in large 
steam electric generating units which 
have hot side electrostatic precipitators 
and combust low-sulfur western coal. 

A second industry representative 
suggested that the use of Best Available 
Control Technology on coal-fired units 
has not assured compliance with 
applicable opacity standards, and that 
opacity standards do not complement 
standards for particulate emissions. EPA 
disagrees with this comment. Violations 
of opacity standards generally reflect 
violations of mass emission standards, 
and EPA will continue to impose opacity 
standards as a valued tool in insuring 
proper operation and maintenance of air 
pollution control devices. 
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Misc:ellaneout 

This revision Is promulgated under the 
authority of Section 111 and 301(a) of 
the Clean Air Act, as amended (42 
U.S.C. 7411 and 7601(a)). 

Dated: December 17. 1979. 
Douglas M. Castle, 
Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

40 CFR part 60 is amended as follows: 

Subpart D-Standards of Performance 
for Fossil Fuel-Fired Steam Generators 

1. Section 60.42 is amended by adding 
paragraph (b)(l) as follows: 

§ 80.42 Standard for particulate matter. 
(a) • • • 
(b)(l) On and after (the date of 

publication of this amendment), no 
owner or operator shall cause to be 
discharged into the atmosphere from the 
Southwestern Public Service Company'• 
Harrington Station Unit #1, in Amarillo, 
Texas, any gases which exhibit greater 
than 35% opacity, except that a 
maximum of 42% opacity shall be 
permitted for not more than 6 minutes in 
any hour. 
(Sec.111, 301(a), Clean Air Act as amended 
(42; u.s.c. 7411, 7601)) 

2. Section 60.45(g)(1) is amended by 
adding paragraph (i) as follows: 

f 80.45 Emission and fuel monitoring. 

(g) • 
(1) • 
(i) For sources subject to the opacity 

standard of I 60.42(b)(1), excess 
emissions are defined as any six-minute 
period during which the average opacity 
of emissions exceeds 35 percent opacity, 
except that one six-minute average per 
hour of up to 42 percent opacity need 
not be reported. 
(FR Doc. 79-39509 Filed lZ-27-79: 8:45 am( 

BILLING CODE 1~1-M 



SECTION V 

STANDARDS OF 
PERFORMANCE FOR 
NEW STATIONARY 

SOURCES 

Proposed Amendments 



I 

ENVIRONMENT AL 
PROTECTION 

AGENCY . 

• 

STANDARDS OF 
PERFORMANCE FOR NEW . 
STATIONARY ·soURCES 

GENERAL PROVISIONS 

SUBPART A 



Federal Register J Vol. 44, No. 106 J Thursday, May 31, 1979 I Rules and Regulations 

ENVIRONMENTAL PROTECTION 
AGENCY 

140 CFR Parts 80 end 811 

(FRL 1085-1) 

Standards of Performance for New 
Stationary Sources and National 
Emission Standards for Hazardous Air 
Pollutants; Definition of "Commenced" 

4')ENCY: Environmental Protection 
Agency (EPA). 
ACTION: Proposed Rule. 

SUMMARY: This action proposes an 
amendment to the definition of 
"commenced" as used under 40 CFR 
Parts 60 and 61 (standards of 
performance for new stationary sources 
and national emission standards for 
hazardous air pollutants). The 
legislative history of the Clean Air Act 
Amendments of 1977 indicates that EPA 
should revise the definition of 
"commenced" to be consistent with the · 
definition contained in the prevention of 
significant deterioration requirements of 
the Act. This proposal would effect that 
revision. 
DATES: Comments m°Ust be received on 
or before July 30, 1979. 
ADDRESSES: Comments should be 
submitted to Jack R. Farmer. Chief, 
Standards Development Branch (MD-
13), Emission Standards and Engineering 
Division, Environmental Protection 
Agency. Research .Triangle Park, North 
Carolina 27711. Public comments 
received may be inspected and copied 
at the Public Information Reference Unit 
(EPA Library) Room 2922, 401 M Street, 
S.W., Washington. D.C. 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
{MD-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number 919-
541-5271. 
SUPPLEMENTARY INFORMATION: For 
many of EPA's regulations, it is 
important to determine whether a 
facility has commenced construction by 
a certain date. For instance, as provided 
under section 111 of the Clean Air Act, 
facilities for which construction is 
commenced on or after the date of 
proposal of standards of performance 
are covered by the promulgated 
standards. The definition of 
"commenced" is thus one factor 
determining the scope of coverage of the 
proposed standards. "Commenced" is 
currently defined under 40 CFR Part 60 
as meaning: 

• • • with respect to the definition of ''new 
souroe" In section 111(a)(2) of the Act. that an 
owner or operator has undertaken a 
aontinuous program of construction or 
modification or that an owner or operator has 
entered Into a contractual obligation to 
undertake and oomplete, within a reasonable 
time, a continuous program of construction or 
modifies tion. 

A similar definition (minus the 
reference to section 111(a)(2)) is used 
under 40 CFR Part 61. As provided under 
section 112 of t.li.e Act, facilities which 
commence construction after the date of 
proposal of a national emission 
standard for a hazardous air pollutant 
are subject to different compliance 
schedule requirements than those 
facilities which commence before 
proposal. 

The Clean Air Act Amendments of 
1977 include a definition of 
"commenced" under Part C-Pre"'.ention 
of Significant Deterioration (PSD) of Air 
Quality. The PSD definition of 
"commenced" requires an owner or 
operator to obtain all necessary 
preconstruction permits and either (1) to 
have begun physical on-site construction 
or (2) to have entered into a binding 
agreement with significant cancellation 
penalties before a project is carisidered 
to have "commenced." 

On November 1, 1977, Congress 
adopted some technical and conforming 
amendments to the Clean Air Act 
Amendments of 1977. Representative 
Paul Rogers presented a Summary and 
Statement of Intent which stated: 

In no event is there any intent to inhibit or 
prevent the Agency from revising its existing 
regulations to conform with the requirements 
of section 165. In fact. the Agency should do 
so as soon as possible. It is also expected 
that the Agency will act as soon as po&Bible 
to revise its new source performance 
standards and the definition of 'commenced 
construction' for the purpose of those revised 

• standards to conform to the definition 
contained In part C. · 

In view of this background. EPA has 
decided to make the definition of 
"commenced" as used under Part 60 
consistent with the definitions used 
under the PSD requirement of Parts 51 
and 52. Even though Congress did not 
specify any changes to the definition 
under Part 61, It Is reasonable to also 
change that definition to be consistent 
with those under Parts 60, 51, and 52. 
The manner in which the definition 
would be interpreted is expressed in the 
preamble to the PSD regulations 43 FR 
26395-26396. For complete consistency 
with the CJean Air Act and Parts 51 and 
52, a new definition of "necessary 
preconstruction approvals or permits" 
has also been.added. · 
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EPA does not intend that sources 
would be brought under the standards 
by the revised definitions that would not 
have been covered by the existing 
definitions, The revised definitions 
would be effective 30 days after 
promulgation of the final definitions. 
Facilities which have commenced 
construction under the present 
definitions before the effective date of 
the revised definitions would be 
considered to have commenced 
constr>.1ction under the revised 
definitions, i.e., the revised definitions 
would not be applied retroactively. 
Note, however, that under the PSD 
regulations. sources could be required to 
apply control technology capable of 
meeting the most recent standard of 
performance even though that standard 
is not applicable, because the applicable 
standard of performance requirements 
are only the minimum criteria for 
granting a PSD permit. 

During the public comment period, 
comments are invited regarding the 
impact of the revised definition. In 
particular, comments are invited 
regarding actual compliance problems 
which may occur because of this 
revision. 
Dated: May Z3, 1979. 

Douglas M. Coatie, 
Administrator. 

It is proposed to amend 40 CFR Parts 
60 and 61 by amending§§ 60.2(i) and 
61-.02(d) and by adding§§ 60.2{cc) and 
61.02(q) as follows: 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Subpart A-General Provisions 

§ 60.2 Definitions. 

• * * * • 
(i) "Commenced" means, with respect 

to the definition of "new source" in 
section 111(a){2) of the Act, either that: 

(1) An owner or operator has obtained 
all necessary preconstruction approvals 

. or permits and either has: 
(i) Begun, or caused to begin, a 

continuous program of physical on-site 
construction of the facility to be 
completed within a reasonable time: or 

(ii) Ente~d into binding agreements or 
contractual obligations. which cannot be 
cancelled or modified without 
substantial ·loss to the owner or 
operator, to undertake a program of 
construction of the facility to be 
completed within a reasonable time, or 

(2) An owner or operator had 
commenced construction before 
{effective date of this definition) under 
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the definition of "commenced" in effect 
before (effective date of this definition). 
• • • • • 

(cc) "Necessary preconstruction 
approvals or permits" means those 
permits or approvals required under 
Federal air quality control laws and 
regulations and those air quality control 
laws and regulations which are part of 
the applicable State implementation 
plan. 
(Sec:. 111. 301(a) of the Clean Air Act as 
amended (42 U.S.C.J411. 7601(a))). 
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ENVIRONMENTAL PROTECTION 
AGENCY 

(40 CFR Part 601 

(FRL 1094-6) 

St8ndards of Performance for New 
Stationary Sources; Fossil-Fuel-Fired 
Industrial Steam Generato1'11 
AGENCY: Environmental Protection 
Agency (EPA). -
ACTION: Advance Notice of Proposed 
Rulemaking. · 

SUMMARY: EPA seeks comments on ita 
plan to develop and implement new 
aource performance standards for air 
pollutants from foBBil-fuel-ftred 

industrial (non-utility) steam generators. 
The Clean Air Act. as amended, August 
1977, requires the EPA to develop 
standards for categories of fossil-fuel
fired stationary sources. The standards 
will require application of the best 
systems of emission reduction for 
particulates, sulfur dioxide, and nitrogen 
oxides to new industrial steam 
generators. 
DATES: Comments must be received on 
or before August 27, 1979. 
ADDRESS: Comments should be 
submitted to the Central Docket Section 
(A-130), United States Environmental 
Protection Agency, 401 M Street, S.W. 
Washington, D.C. 20460, ATTN: Docket 
No. A79-02. 
FOR FURTHER INFORMATION CONTACT: 
Stanley T. Cuffe, Chief, Industrial 
Studies Branch (MD-13). Emission 
Standards and Engineering Division, 
United States Environmental Protection 
Agency. Research Triangle Park, North 
Carolina 27711, (919) 541-5295. 
SUPPLEMENTARY INFORMATION: In 
December 1971, pursuant to Section 111 
of the Clean Air Act, the Administrator 
promulgated standards of performance 
for particulate, sulfur dioxide, and 
oxides of nitrogen from new or modified 
fossil fuel fired steam generators with 
greater than 250 million BTU/hour heat 
input (40 CFR 60.60). Since that time, the 
technology for controlling these 
emissions has been improved. In August 
1977, Congress adopted amendments to 
the Clean Air Act which specified that 
the Environmental Protection Agency 
develop standards of performance for 
categories of fossil-fuel-fired stationary 
sources. The standards are to establish 
allowable emission limitations and 
require the achievement of a percentage 
reduction in the emissions. EPA is 
required to consider a broad range of 
issues in promulgating or revising a 
standard issued under Section 111 of the 
Clean Air Act. 

Pursuant to the requirements of the 
Act, EPA developed and proposed on 
September 19, 1978, a revised standard 
applicable to fossil-fuel-fired utility 
boilers with heat input greater than 250 
MM BTU/hour. 

Development of Industrial Boiler 
Standard 

In June 1978, the Agency initiated a 
program to develop standards which 
would apply to all sizes and categories 
of industrial (non-utility) fossil-fuel-fired 
steam generators. In this program. the 
Agency is studying the technological, 
economic. and other information needed 
to establish a basis for standards for 
particulate, sulfur dioxide and oxides of 
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nitrogen emissions from fossil-fuel-fired 
steam generators. Pertinent information 
Is being gathered on eight technologies 
for reducing boiler emissions: oil 
cleaning and existing clean oil, coal 
cleaning and existing clean coal; 
synthetic fuels; fluidized bed 
combustion; particulate control; flue gas 
desu'furization; NOx combustion 
modifications; and NOx flue gas 
treatnent. The studies for each 
technology will discuss the 
charucteristics, emission reduction 
methods and potential control costs. 
energy and environmental 
considerations and emission test data. A 
status report on the studies was 
presented to the National Air Pollution 
Control Techniques Advisory 
Committee (NAPCTAC). on January 11. 
1979. Future presentations to the 
NAPCT AC will be announced in the 
Federal Register. The final technological 
and economic documentation necessary 
to support the standards is scheduled for 
completion by June 1980. Interested 
persons are invited to participate in 
Agency efforts by submitting written 
data, opinions, or arguments as they 
may desire. The Agency is specific111ly 
interested in information on the 
following subjects. 

a. Should one standard be proposed 
for all industrial applications or should 
standards be set for separate industrial 
categories? 

b. Should a single standard be 
proposed for all sizes of industrial 
boilers or should several standards be 
proposed for various boiler size 
categories? 

c. Should emerging technologies such 
as solvent refined coal, fluidized bed 
combustion, and synthetic natural gas 
be exempt from industrial boiler . 
standards, should they have separate 
standards, or should they be required to 
meet the same standards as 
conventional boilers burning natural 
fuels? 

d. Will enforcement of standards at 
cogeneration facilities present special 
problems which should be considered? 

e. How prevaient is the use of lignite 
and anthracite coal in industrial boilers? 

f. Are there special problems which 
should be considered when controlling 
particulate, SO,., or NO,. emissions· from 
combustion of lignite or anthracite. 
coals? 

Dated: June 13, 1979. 
Douglas M. Co11tle, 
Administrator. 
[FR Doc. 7WOCJ5e Flied ~-711; 8:'5 •ml 
lllLUNG COO£ IMG-01-M 
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40 CFR Part 60 
(FRL 1310-2) 

Standar(ls of Performance for New 
Stationary Sources: Incinerators; 
Review of Standards 
AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Review of standards. 

SUMMARY: EPA has reviewed its 
standard of performance for municipal 
incinerators (40 CFR 60.50, Subpart E). 
The review is required under the Clean 
Air Act. as amended August 1977. The 
purpose of this notice is to announce 
EPA's intent to investigate the 
establishment of a revised standard 
which would be consistent with the 
performance capabilities of 
demonstrated best available control 
technology and which would include a 
limitation on the opacity of emissions. 
DATES: Comments must be received bv 
January 28, 1980. · 
ADDRESS: Send comments to: Central 
Docket Section (A-130), U.S. 
Environmental Protection Agency, 401 M 
Street SW., Washington, D.C. 20460, 
Attention: Docket A-79-18. Comments 
should be submitted in duplicate if 
possible. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Robert Ajax, Telephone: (919) 541-
5271. The document "A Review of 
Standards of Performance for New 
Stationary Sources-Incinerators" 
(EPA-450/3-79--009) is available upon 
request from Mr. Robert Ajax (MD-13). 
Emission Standards and Engineering 
Division, U.S. Environmental Protection 
Agency. Research Triangle Park. N.C. 
27711. 
SUPPLEMENTARY INFORMATION: 

Background 

New Source Performance Standards 
(NSPS) for incinerators were 
promulgated by the Environmental 
Protection Agency on December 23, 1971 
(40 CFR 60.50, Subpart E). These 
standards regulate the emission of 
particulate matter to the atmosphere 
from municipal solid waste incinerators 
having charging rates greater than 45 Mg 
(50 tons) per day. These regulations 
apply to any affected facility which 
commenced construction or 
modification after August 17, 1971. 

The Clean Air Act Amendments of 
1977 require that the Administrator of 
the EPA review and, if appropriate. 
revise established standards of 
performance for new stationary sources 
at least every 4 years (Section 
1 ll(bl(l l!BJl. Following adoption of the 

Amendments, EPA contracted with the 
MITRE Corporation to undertake a 
review of the municipal incinerator 
industry and the current standard. The 
MITRE review was completed in March 
1979. This notice announces EPA's 
decision regarding the need for revision 
of the standard. Comments on the 
results of this review and on EPA'ir 
decision are invited. 

Findings 
Industry Status: In 1972 there were 193 

incinerator plants operating in the U.S. 
By 1977 this number had decreased to 
103 plants which include a total of 252 
furnaces and a total solid waste 
disposal capacity of about 36,000 Mg/ 
day (40,000 tons/day). The estimated 
national particulate emissions from 
municipal incineration in 1975 were 
between 60,000 and 100,000 tons or 
between 0.4 and 0.6 percent of all 
particulate emissions in the U.S. 

Since 1971 five new incinerator 
facilities involving a total of eightnew 
furnaces with a combined capacity of 
2,700 Mg/day (2,970 tons/day) have 
become operational. In 1978, 17 cities 
were identified where new incinerators 
are planned or under construction. Both 
existing units and the units which are 
planned or under construction. are 
conce.ntrated primarily in the Northeast 
and Midwest. . 

Coincineration: A factor having an 
increasingly important impact on the use 
of incineration as a waste disposal · 
process is the increasing cost of energy 
and the relatively new concept of 
resource recovery not only for recycling 
of material but also for utilization of the 
energy content of solid waste as a 
processed fuel source. A recent survey 
indicates that there are at least 28 
resource recovery systems in operation, 
under construction, or in the final 
contract stage. Total capacity of these 
operations will be about.27,000 Mg/day 
(30,000 tons/day), or about three-fourths 
of the current installed incinerator 
capacity. For the most part, these · 
systems are characterized by 
substantial processing of solid waste 
into usable recycled material and a 
homogenous fuel. 

The processing of solid waste prior to 
combustion is a growing trend that has 
implications in the definition of 
incineration and the applicability of the 
standard. Refuse derived fuel (RDF) may 
be used in an industrial or utility boiler 
which may or may not be located at the 
new solid waste processing center. 
Similarly, RDF may be used.to provide 

... fuel for incinerating sewage sludge in a 
fluidized bed reactor. Such 
coincineration of muniCipal solid waste 
and sewage sludge has been practiced 

V-E-2 

in Europe for se~eral ye~r~ and on a. 
limited scale in the U.S. Where energy 
resources are scarce and land dist?osal 
is economically or technically . : 
"unfeasible, the recovery of the heat 
content of dewatered sludge as an 
energy source will become more 
desirable. Due to the institutional 
commonality of these wastes and 
advances in the preincin~ration . 
processing of municipal refuse to' a 
waste fuel, many communities may find 
joint incineration in energy recovery 
incinerators an economically attractive 
alternative to their waste disposal 
problem·s. ·· 

Coincineration of municipal solid 
waste and sewage sludge as described 
abotfe is not explicitly covered in 40 
CFR 60. The particulate standard for 
municipal solid waste described in 
Subpart E (0.18 grams/dscm or 0.08 
grains/dscf at 12 percent CO:i) applies to 
the incineration of municipal solid Wl!Ste 
in furnaces with a capacity of at least 45 
Mg/day (50 tohs/day). Subpart 0, the 
particulate standard for sewage sludge 
incineration (0.65 grams/kg dry sludge 
input or 1.3 lb/ton dry sludge), applies to 
any incinerator that bums sewage 
sludge with the exception of small 
communities practicing coincineration. 
When coincineration is practiced, 
determination of the applicability of the 
two standards is made by EPA's Office 
of Enforcement according to policies 
which are described in the information 
document identified at the beginning of 
this notice. Such determinations ere not 
straight forward, however, due to the 
differing form of the two standards and 
the relative stringency which, in terms 
of particulate matter concentration or 
grain loading. differs by a factor of more 
than twci. 

Particulate Matter Emissions and 
Control Technology 

Control systems on municipal 
incinerators have evolved from the use 
of simple settling chambers which · 
remove large particles. to the use of · 
electrostatic precipitators (ESPs) that 
remove up to 99 percent of all 
particulate matter: Many of the· 
incinerators constructed prior to l971 
utilized mechanical cyclone collectors 
with removal efficiencies in the range of 
60 to 80 percent. Various scrubber 
techniques including the submerged 

. entry of gases. the spray wetted-wall 
cyclone, and the venturi scrubber were 
also employed. High efficiency 
electrostatic precipitators were utilized 
in a limited number' of'cases. · 

Since the adoption in 1971 of the new 
source performance standard, the 
control device which has been most 
widely used arid which has been most 
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effective is the electrostatic precipitator. 
A limited number of venturi scrubbers 
and, in one case, a fabric filter have also 
been employed. 

In this review of the standard, a total 
of 19 emission tests were identified 
which had been performed on 14 
incinerators. The control equipment on 
these Incinerators. was designed to 

comply with the Federal new s.ource 
performance standard for particulate 
matter or State or local standards which 
are as stringent or more stringent than · 
the NSPS. The emission tests in each 
case were performed with EPA Method 
5. A summary of the test results is 
provided in Table 1. 

Table 1.-Municipa/ lncinBrstor Test Results 

State Olytname 

- ................. _ ....... E. llridgft1iter ........................ . 
~ .................................. Saugus ..................................... . 
, ........................................ -....... Nullville ............................. - .. . 
VlrQinia ............................................... Norfolk (NllY)') ......................... . 
Ulah ......................................... -...... Ogder>-3 .................................. . 
Dollncl ol ColunDa .......................... Wuhington ............................. . 
·-................................................. Chicago NW ............................ . 
Maryland ..................................... -.... Baltimore No. 4 ....................... . 
"*"'5ytvania ............................. - ..... EC ~ ................. ., ... . 
Pwnnsylvania ............................. - ..... NW~ ..................... . 
•nois ................................................. Calumet .................................... . 
Kenluc:'-y . .. ... ...................................... Louisville .................................. . 

Wilconsln .......................................... Sheboygan Falls ..................... . 
AtlOde lsta'ICI..................................... Pawlucl<et ................................ . 

150 
600 
380 
280 
150 
200 
«Ill 
300 
300 
300 
200 
200 

30-90 
200 

Control 

F.F. 
ESP 
ESP 
ESP 
ESP 
ESP 
ESP 
ESP 
ESP 
ESP 

vs (15) 
vs (16-18) 

S(7~) 
vs (36-40) 

Test resu1ta 

(Gt/dscf It Year 
12 pct CO,) 

0.024 1975 
0.049 1976 
0.018 1976 
0.05 1976 
0.045 1974 

0.04010.06 1973 
0.030/0.050 1971175 

0.025 1976 
0.047 19n 
0.048 1976 

0.048/0.049 1974 
0.0510.06 1976 

0.11 1977 
0.416 1976 
0.0775 1978 

Pawtucket facility venturi scrubber, for 
example, operates al pressure drops 
higher than the original design to barely 
meet the standard of 0.18 g/dscm (0.08 
gr/dscf) al 12 percent CO •. 

The Sheboygan Falls, Wisconsin, 
incinerator utilizes a spray chamber 
with baffles. Although reportedly 
designed to meet a 0.08 gr/dscf 
standard, this type of control technology 
would not normally be expected to 
exhibit the control efficiency necessary 
to obtain the standard. 

Since 1971, only the East Bridgewater, 
Massachusetts. facility has been tested 
with a fabric filter control device. In 
1975, that facility tested at 0.054 g/dscm 
(0.024 gr/dscf) at 12 percent CO,, well 
below the Massachusetts standard of 

The results shown in Table 1 indicate 
that ESP control technology is ,i:apable 
of limiting emissions to the values well 
below the 0.18 g/dscm (0.08 gr/dscf) 
level at 12 percent co •. Specifically. the 
results from 11 tests performed at 9 
facilities employing electrostatic 
precipilators showed results .ranging 
from .041to0.14 g.dscm (0.018 lo 0.06 gr/ 
dscf) at 12 percent CO,; 10 of the 11 
were below 0.114 g/dscm (0.05 gr/dscO. 
The Baltimore Number 4 incinerator 
emission control system meets the strict 
Maryland standard for incinerators of 
0.07 g/dscm (0.03 gr/dscf) at 12 percent 
CO •. Similarly. the Saugus, 
Massachusetts, facility was designed for 
the State standard of 0.11 g/dscm (0.05 
gr/dscf) al 12 percent CO, and was 
successfully tested at this level or 
compliance. 

The use of scrubbers on municipal 
incinerators has met with mixed results 
and an overall difficulty in complying 
with the particulate emission standard. 
Although the data obtained from five 
tests at three venturi scrubber
~ontrolled sources ranged from 0.015 to 
o.166 g/dscm (0.046 to 0.0775 gr/dscf), 
the scrubber performance results. which 
are discussed in more detail in the 
information document, indicate that .. 
venturi scrubbers for control of 
municipal waste particulate emissions 
may involve considerable risk of 
nonattainmenl of the current NSPS. The 

• 0.11 g/dscm (0.05 gr/dscf) at 12 percent 
co •. However, problems of bag and 
baghouse corrosion and periodic high 
opacity observations have persisted. 

Currently, Framingham, 
Massachusetts, is the only other 
municipal incinerator facility with a 
fabric filter control system. The 
specially coated bags are designed to 
prevent deterioration and to achieve 
0.07 g/dscm (0.03 gr/dscf) at 12 percent 
co •. 
Gaseous and Trace Metal Emissions 

Gaseous and tra-;;e metal emissions 
are not specifically controlled under the 
present NSPS although the incinerator 
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and the particulate matter control 
equipment do limit such emissions. 
Among possible gaseous emissions, the 
potential for high levels of hydrochloric 
acid (HCL) from the increased 
incineration of polyvinyl chlorides has 
received particular attention. Similarly. 
lead and cadmium have been subject to 
several studies. Cadmium emissions are 
reported to represent approximately 0.2 
percent of all particulate emissions and 
about 0.4 percent of emissions less than 
2 microns. Lead concentrations are 
reported to represent about 4 percent of 
all particulate matter and 11 percent of 
respirable particulates emitted from the 
scrubber. Emission factors are 9X10- 1 

kg/Mg (18X10- 1 lb/ton) refuse for 
cadmium and 1.9x10- 1 kg/Mg (3.8x10- 1 

lb/ton) refuse for lead. 
In this review of the current NSPS no 

new findings were identified which 
indicate the need for a specific, · 
nationally applicable limitation on the 
gaseous or trace metal emissions. There 
is, however, currently a program 
underway within EPA to independently 
look at the need to regulate cadmium 
from incinerators and other sources. 
Separate documents have been prepared 
which examine emissions', resulting 
atmospheric concentrations, and 
population exposure. These documents 
are part of an overall EPA program to 
satisfy requirements of the 19n Clean 
Air Act to evaluate the need to regulate 
emissions of cadmium to the air. 

Opacity 

The current NSPS does not contain a 
standard for opacity because testing of a 
limited number of incinerators priot to 
promulgation of the standard in 1971 did 
not indicate a consistent relationship 
between emission opacity and 
particulate mass concentrations. 
However, a survey of current State 
regulations shows that every Stale h<1s 
an opacity standard for new 
incinerators of 20 percent or stricter 
except Illinois (30 percent), Indiana (40 
percent), and Delaware (no standard). 
Maryland has a "no visible emissions" 
standard and the District of Columbia 
has a new source ban on the 
incineration of municipal waste. 
However, data were not found in this 
review of the· NSPS to determine 
whether sources are consistently in 
compliance with these limits. 

Conclusions 

Based upon a review of the current 
NSPS and other available information as 
summarized above, EPA concludes that 
there is a need to undertake a program 
to revise the standard. This program, 
which is expected to begin in FY 1980. 
will be directed toward: 
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(1) Investigation of a more restrictive 
particulate matter limitation consistent 
with the capabilities of the best 
available technology. This is based upon 
the available data which indicate that 
the capability of electrostatic 
precipitators applied to incinerators has 
improved measurably since the standard 
was developed in 1971. This 
investigation will include analysis of the 
costs associated with a more restrictive 
standard. 

(2) Establishment of an opacity 
standard. Such a standard is considered 
important by EPA as a means for 
assessing proper operation and 
maintenance of particulate matter 
control equipment and is included in 
most of the Agency's particulate matter 
NSPS. Although a relationship between 
particulate mass and opacity was not 
established when the standard was 
adopted in 1971, the additional number 
of well controlled plants which are now 
in operation and the widespread 
existence of State opacity limits are 
expected to provide a basis for 
estalishment of an opacity standard. 
Consistent with EPA policy, such a 
standard would not be more restrictive 
than the particulate mass standard. 

(3) Establishment of a consistent basis 
for the limitation of particulate 
emissions from differing combustion 
devices independent of the fuel or waste 
material being fired. While a single 
standard is probably not possible. there 
is a need to investigate the possibility of 
expressing standards for sludge 
incinerators. and munic'ipal incinerators 
on a common basis, and of making the 
standards more uniform. To do so, EPA 
plans to closely coordinate the 
development of the industrial and 
waste-fired boiler standards which are 
now underway, and the planned 
revision of the sewage sludge 
incinerator standard and the municipal 
incinerator standard. 

(4) In addition. if the need to reduce 
cadmium emissions is indicated as a 
result of the EPA program noted above, 
appropriate action will be taken lo limit 
cadmium emissions. 

Public Participation 

All interested persons are invited to 
comment on this review, the conclusions 
and EPA's planned action. 

Dated: November 16. 1979. 
Barbara Blum, 
Acting Administrator. 
(FR Doc. 79-36474 Filed 11-211-79: 8:45 •m) 
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'0 CFR Part 60 

Standards of Performance for New 
Stationary Sources: Portland Cement 
Plants; Review of Standards 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Review of Standards. 

SUMMARY: EPA has reviewed the 
standards of performance for portland 
cement plants (40 CFR 60.60). The 
review la required under the Clean Air 
Act, aa amended August 1977. The 
purpose of this notice is to announce 
that, based on en eBSeBBment of the 
Industry, applicable control technology, 
and results of performance tests 
conducted pursuant to the standard, 
EPA hes determined that no revision to 
the particulate emiBBion limitation is 
needed but that the standard should be 
revised to require continuous opacity 
monitoring. 
DATES: Comments must be received by 
December 21, 1979. 
ADDRESS: Comments should be 
submitted to the Central Docket Section 
(A-130), U.S. Environmental Protection 
Agency, 401 M Street, S.W., · 
Washington, D.C. 20460, Attention: 
Docket No. A-79-19. 

The document, "A Review of 
Standards of Performance for New 
Stationary Sources-Portland Cement 
Industry" (EPA-450/3-:79-012), is 
available upon request from Mr. Robert 
Ajax (MD-13), Emission Standards end 
Engineering Division, Environmental 
Protection Agency, Research Triangle 
Perk, North Carolina 27711. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Robert Ajax, telephone: (919) 541-
5271. 
SUPPLEMENTARY INFORMATION: 

Background 
On August 17, 1971, the Environmental 

Protection Agency proposed a standard 
under Section 111 of the Clean Air Act 
to control particulate matter emissions 
from portland cement plants. The 
standard, promulgated on December 23, 
1971, applies to any facility constructed 
or modified after August 17, 1971, which 
manufactures portland cement by either 
the wet or dry process. Specific affected 
facilities are the: kiln, clinker cooler, 
raw mill system, finish mill system, raw 
mill dryer, raw material storage, clinker 
storage, finished product storage, 
conveyor transfer points, bagging, and 
bulk loading and unloading and 
unloading systems .. 

The standard prohibits the discharge 
into the atmosphere from any kiln any 
gases which: 

1. Contain particulate matter in excess 
of 0.15 kg/Mg (0.30 lb/ton) feed to the 
kiln, or 

2. Exhibit greater than 20 percent 
opacity. 

'fhe standard prohibits the discharge 
Into the atmosphere from any clinker 
cooler any gases which: 

1. Contain particulate matter in exceBB 
of 0.050 kg/Mg (0.10 Ii/ton) feed (dry 
basis) to the kiln, or 

2. Exhibit 10 percent opacity or 
greeter. 

The standard prohibits the discharge 
Into the atmosphere from any effected 
facility other than the kiln and clinker 
cooler any gases which exhibit 10 
percent opacity, or greater. 

The Clean Air Act Amendments of 
1977 require that the Administrator of 
the EPA review end, if appropriate, 
revise established standards of 
performance for new stationary sources 
at least every 4 years [Section 
111[b)(l)(Bl). This notice announces that 
EPA hes undertaken a review of the 
standard of performance for portland 
cement plants. As a result of this review, 
EPA has concluded that the present 
particulate emission limit is appropriate, 
and does not need revision. However, a 
provision to require opacity monitoring 
should be added. In addition, EPA is, 
however, planning to undertake a 
program, in its Office of Research and 
Development, to investigate and 
demonstrate methods such as 
combustion modifications which could 
reduce NO. emissions from combustion 
used in process sources such es cement 
plants. Positive results from this 
program would form the basis for a 
possible revision to the standard in 1982 
or 1983. Comments on these findings end 
plans ere invited. 

Findings 

Industry Status 

Capacity. There ere currently 53 
cement companies producing portland 
cement In the U.S. The 53 companies 
operate 158 cement plants throughout 
the U.S. with single plant capacity 
ranging from 50,000 Mg to 2,161,000 Mg 
per year. The industry also includes 8 
plants with only clinker grinding 
facilities which use either an imported 
or domestic clinker as feed material. 
Cement plants are found in nearly every 
State because of the high cost of 
transportation. The actual clinker 
capacity of these plants is also 
distributed throughout the U.S., although 
some regions have little capacity due to 
a lack of demand; and although many 
areas of the Country are presently 
experiencing cement shortages and 
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delays, announced capacity increases in 
these areas are still small. 

Energy Considerations. The portland 
cement Industry is very energy intensive 
with energy costs accounting for 
approximately 40 percent of the cost of 
cement. Accordingly, significant 
emphasis in the industry is on increasing 
energy efficiency. For this reason, 
almost all new and planned construction 
will use the dry process which can be 
twice aa energy efficient as the wet · 
proceBS. Additional savings can be 
reallwl ..,. ulna prebeal8rl. -.peclaU, 
napemion preheatera. 

theee proceu c:han&e• have both 
positive and neptive effactl on · 
particulate emlulona. 'l11e replacement 
·of wet process units with dry proceu 
units lncreasea potential emisslom. 
·particularly In the srlnding, mixing. 
blending. storage, and feeding of raw 
materials to the kiln. The suapenalon 
preheater, on the other hand. tends to 
decrease particulate emiBS!ons due to ltl 
multicyclone construction. It also 
ensures more thorough contact of the 
kiln exhaust gases with the feed 
material which may Increase so11>tion of 
sulfur oxide from the exhaust on the 
feed. 

Economic Considerations. Almost all 
cement produced i1 utilized by the 
construction lndu1try. As a result, the 
production of cement follows the 
cyclical pattem of the construction 
Industry. Relatively high cement 
production has occurred during periods 
of srowth In new home and other 
construction markets, and production 
baa decreased In such periods of 
recession as occUJTed In 1973-1975. 

In ·contrast, over the short tenn, 
production capacity has not closely 
paralleled actual production. This is due 
apparently to the lead time required to 
add capacity, to the difficulty In 
accurately predicting future demand, 
and to economic and other factors 
Including the effect of pollution control 
requirements on the closure of old, 
marsinal plants. 

An examination of production end 
capacity over the past 10 years suggeate 
the difficulty which the industry has 
experienced In attempting to meet 
demand while avoiding exceBB capacity. 
In the early 1970"s, utilization of 
production capacity was greeter then 90 
percent. However, wage and price 
controls were in effect from 1971 to 1973 
during which time the industry 
experienced its lowest profit margin 
since the 1930's. New plant construction 
waa postponed while some older plants 

· were being closed. Aa a result, regional 
cement shortages OCCUITed In 1972-1973. 
When price controls were removed In 



Federal aepter I Vol. 44. No. ms I Monday. October 22. 1979 I Proposed Rules 

1973, the price of cement jumped 14 
percent and some new capacity 
construction was begun. Shortly 
thereafter, the Country entered a 
recession and cement production fell to 
70 percent of capacity. 

The cyclic occurrence of high demand 
exceeding capacity has been evidenced 
again in the past several years. The 
rapid growth in the construction 
industry since 1975 has increased ihe 
demand for cement and parts of the U.S. 
have seen shortages. particularly In the 
West. At the aame time. the industry has 
DOI 1&plcb added new capadt)', 
althoush die Bureau of Millet projects 
hlSlh demand in the early 1980'•· 

ln CODBlderlng whether pollution 
ceatrol costl mlluanced the recent lag in 
capactt)', the Council on Wage and Price 
BtabWt)' concluded that 

· ••• dlt edded poll~tton oontrol ooata do 
ahanp tbe WBJ a firm would COD&ider a new 
ID.-estment deafaion bj' maJdng larger price 
Increases aeceuary for the expenditures to 
be committed. this does not mean that the 
Imposition of these controla hae necessarily 
caUH BDJ leducttoa In new capacity -
expenditures In the oement ludustr)'. 
However, this BDlllyele doe1 leave open the 
po11lbilit)' that an !Dveabnent decision could 
be changed for a marstnaI plant becauae of 
pollution control ooste (particularly a plant 
selling cemeitt for $40 per ton and using a 1Z 
percent rate of return). (Prioe.f and Capacity 
Expansion in the Cement /ndUfltry, Coundl 
on Wage and Prioe Stability, Waahington, 
D.C., 19'17.) 

Since cement is already selling for ail 
high as $53 per ton on the West Coast, It 
ta very likely that capital investment 
wlll not be stifled by pollution control 
expenditures. 

Emission Control Status 
Fifty-one cement kilns and clinker 

coolers have been identified which are 
operating and are subject to the new 
1ource performance 1tandard. Of these. 
49 are in compliance with 0.15 kg/Mg 
kiln feed (kiln) and 0.05 kg/Mg kiln f~. 
(cooler) emission limita. One completed 
kiln baa or:tly recently been tested and 
data are not available; and ene facility 
baa notified Its State authority that it 
cannotzneetthestandarda.Also,five 
cement kilns potentially subject to the 
1tandard were identified for which data 
were not available. The number of 
1ources with other NSPS-affected 
facilities waa not determined, although 
there are none reported that are not in 
compliance with the applicable 10 
percent opacity standard. 

For the 29 kilns and 20 clinker coolers 
which were in compliance, the kiln test 
results averaged 0.073 kg/Mg and 
ranged from a high of 0.142kg/Mg feed 
to a low of O.Ot3kg/Mg feed. The range 
for kilns with emissions controlled by 

ESP is 0.142 to 0.020 kg/Mg, and for kilns 
with fabric filter baghouses the range is 
0.132 to O.o13 kg/Mg dry kiln feed. The 
date indicate that neither the ESP nor 
the baghouse ia significantly better et 
controlling cement kiln particulate 
matter emissions. 

Cement plant clinker coolers have 
been tested at emiBBion levels ranging 
from a high of 0.061 kg/Mg to a low of 
0.005 kgiMg dry kiin feed with a mean 
of 0.024 kg/Mg. Compliance test data on 
a single wet scrubber show emissions 
near the mean emission level for fabric 
filter bqhouae coatrola (O.OZZ kg/Mg). 
Data for afftteted facllitie1 using gravel 
bed filtere Indicate a mean emission 
level of O.O:W kg/tq chJ feed (0.023-
0.otSkg/Mg). 

·The compliance test data were 
analyzed to determine if the t)'pe of 
control technology, the process type (i.e., 
wet or dry). br Interaction of process · 
t)'pe and control technology affected the 
ability to control the emlaaion of 
particulate matter from portland cement 
kilns or clinker coolera. This analysis 
Indicates that no control technology in 
use today is more effective for 
controlling particulate matter emission11. 
Although comparison of mean values 
indicates that the possibility that 
emissions from dry process kilns are 
cc;mtrolled slishtly more effectively than 
wet process kilns. the difference is not 
1tatistically significant 

Nitrogen Oxide Emissions ~ 

Cement kilns are a very large and 
presently unregulated source of nitrogen 
oxides (NO.) emissions. Based upon 
estimated NO. emissions of 1.3 kg/Mg of 
cement produced and 71.4 million Mg of 
portland cement produced in 1977, an 
estimated 93,000 Mg of NO. were 
emitted by portland cement plants that 
year. The main factors that result in the 
production of NO. are the Dame and kiln 
temperature, the residence time that 
combustion gases remain at this . 
temperature, the rate of cooling of these 
gases, and the quantity of excess air in 
the flame. Control of these factors may 
permit the operator to sharply reduce 
the emission ofNO .. but such practices 
have not been demonstrated in cement 
plants for NO. emiBBions. 

Opacity Monitoring 
When the NSPS for portland cement 

plants was established in 1971 no 
provisions were included to require 
continuous monitoring of opacity. This 
was, in part, because the presence of 
water vapor in the exhaust gases from 
wet-process facilities wou!d affe;::l 
monitor accuracy .. ln addition. 
monitoring systems had not bee::l 
demonstrated at baghouse controlie.:l 
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facilities where stack gases are emittC'd 
from roof monitors or multiple stub 
stacks. However, since the sta9dard 
was adopted, a monitoring system h;is 
been demonstrated at a steel plant 
utilizing baghouse controls and stub 
stacks. 

Conclusions 

On the basis of the findings which are 
aummarl:ed above, EP.~ hae concluded 
that the current particulate matter 
standards are appropriate and effective 
and that no revision is needed. While 
the compliance teal data do show that 
the mean results are well below the 
1tandards. the range of data suggest that 
the 1tandard is set at a level which 
reRecta the performance of the best 
systems or emission reduction. 

However, it is concluded that the 
1tandard should be revised to include 
provisions requiring the continuous 
monitoring of opacity. This conclusion is 
baaed upon the demonstration of 
opacity monitors on baghouse stub 
stacks and on the shift in the portland 
cement industry toward the dry process, 
as wel1 as EPA's belief that continuous 
monitoring represents an important and 
effective means for assuring proper 
operation and maintenance of 
particulate matter control equipment. 
Adoption of any opacity monitoring 
requirement will be preceded by a 
proposal and the opportunity for public 
comment. The Agency expects lo 
undertake development and to propose 
this revision during 1980. 

It is also concluded that the lack of 
demonstrated control technology and an 
emission limitation for NO. is an 
important deficiency. The Agency is 
therefore planning to evaluate. develop, 
and demonstrate means for limiting NO, 
emissions. This program, which will 
Include other industrial process fuel 
users. will be aimed at transferring 
technology being employed to control 
NO, emissions from steam generators. If 
this proves successful, the results will be 
used as a basis for development of NO. 
standards. 

Pulilic Participation 

All interested persons are invited to 
comment on this review. the 
conclusions. and EPA's planned action. 

Dated: October 16. 1979. 
Douglas M. Costle. 
Administrator. 
IFR Doc. ~lZ!olll Filed 1~1!1-19: 8:45 am! 
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( .0 CFR Part IOJ 
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Review of Standards of Performance 
for New Stationary Sources: Nitric 
Acid Plants . 

AGENCY: Environmental Protection 
Agency (EPA). 

ACTION: Review of standard\. 

8UllMARV: EPA has reviewed the 
standard of performance for nitric acid 
plants. The review is required under the 
Clean Air Act, as amended August 1971. 
The purpose of this notice is to 
announce EPA's intent not to undertake 
revision of the standards at this time. 

DATES: Comments must be received on 
or before August 20, 1979. 

ADDRE8SE8: Send comments to the 
Central Docket Section (A-130), U.S. 
Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20460, 
Attention: Docket No. A-79-08. The 
document "A Review of Standards of 
Performance for New Stationary 
Sources-Nitric Acid Plants" (EPA 
·report number EPA-450/3-79-01.3) is 
available upon request from Mr. Robert 
Ajax (MD-13), Emission Standards and 
Engineering Division. U.S. 
Environmental Protection Agency, · 
Research Triangle Park, North Carolina· 
%1111. • 

POR FURTHER INFORMATION CONTACT: 
Mr. Robert Ajax, (919) 541-5271. 

IUPPLEMENTARY INFORMATION: 

Background 

Prior to the promulgation of the NSPS 
In 1971, only_ 10 of the existing 194 weak 
nitric acid (50 to 60 percent acid) 
production facilities were specificaJly 
designed to accomplish NO. abatement. 
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Without control equipment, total NO,. 
emissions are approximately 3,000 ppm 
in the stack gas, equivalent to a release 
of 21.5 kg/Mg (43 lb/ton) of 100 percent 
acid produced. 

At the time of the NO,. New Source 
Performance Standard (NSPS) 
promulgation there were no State or 

existing units with new, larger units. 
New nitric acid production units have 
been built as large as 910 Mg/day (1000 
tons/day). The average size of new units 
is approximately 430 Mg/day (500 tons/ 
day). 

Control Technology 

locat NO,. emission abatement A mixture of nitrogen oxides (NO,.) is 
regulations in effect in the U.S. which present in the tail gas from the ammonia 
applied specifically to nitric acid oxidation process for the production of 
production plants. Ventura County, nitric acid. In modern.U.S. single 
California. had enacted a limitation of pressure proces! plants producing 50 to 
250 ppm NO,. to govern nitric acid plants 60 percent acid, uncontrolled NO,. 
as well as steam generators and other emissions &Te generated at. the rate of 
sources. about 21 kg/Mg of 100 percent acid (42 

In A~gust of 1971, ~e EPA proposed~. .lb/ton) corresponding to approximately 
regulat1.~n under Section 1~1 of the . · • ·.3000 ppm NO,. (by volume) in the exit 
Cle.an. Air Act to ?o~trol. mtrogen oxides gas stream. The catalytic reduction 
em1ss1ons from mtric acid plants. The process which was considered the best 
regulation: promulgated in December demonstrated control technology at the 
1971, re~u1:es ~at no owi:ier or ?perator time the present standard was 
?,f a~~.mtric ac~d P~.oductio~ ~mt (~r.. established has been largely supplanted 

tram J producing weak rutric acid by the extended absorption process as 
shall discharge t.0. the atmosphere ~m the preferred control technology for NO,. 
any affected fac1hty any gases which . . fr 't · 'd I t 

t · 'tr 'd ressed as em1ss1ons om new m ric ac1 p an s. con am ru ogen ox1 es, exp Th 1 · 1 · t 
NO •. in excess of 1.5 kg per metric ton of e alter contra system appears ? 
acid produced (3.0 lb per ton). the have be~o~e th.e t.echnology of ch01ce 
production being expreased as 100 for the ?1tnc acid industry due to the 
percent nitric acid; and any iases which increasmg cost and .danger of sh~rtages 
exhibit 10 percent opacity or greater. of na~ral gas used ~ the catalytic 

The Clean Air Act Amendmenta of re~~ction pro~eH. SL?ce the eaergy 
1977 require that the Administrator of cn11s o~ ~e mi.d-1970 s, over 50 percent 
the EPA review and, if !lppropriate, of the nitric acid pla~ts that had come 
revise established standards of on str~am through mid-1978 and almost 
performance for new stationary sources ~percent of the plants scheduled to 
at least every 4 years [Section come on stream ~ough 1979 use the 
Ul(b)[l)(B)]. This notice announces that extended absorption process for NO. 
EPA has completed a review of the control. 
standard of performance for nitric acid Levels Achievable with Demonstrated 
plants and invites comment on the Control Technology 
results of this review. 

f"mdings 

Industry Growth Rate 

The average rate of production 
incre·ase for nitric acid fell from 9 
percent/year in the 19~1970 period to 
0.7 percent from 1971 to 1977. The 
decline in demand for nitric acid 
parallels that for nitrogen-based 
fertilizers during the same period. 

Nitric acid production shows an 
increasing trend. toward plant/unit 
location and growth in the southern tier 
of States. In 1971, 48 percent of the 

- national production was in the south. 
This figure increased to 54 percent in 
1976. 

About 50 percent of plant capacity in 
1972 consisted of small to moderately 
sized units (50 to 300-ton/day capacity). 
Because of the economies of scale some 
producers are electing to replace their 

All 14 of the new or modified 
operational nitric acid production units 
subject to NSPS and tested showed 
compliance with the current standard of 
1.50 kg/Mg (3 lb/ton). The average of 
seven sets of test data from c~talytic 
reduction-controlled plants is 0.22 kg/ 
Mg (0.44 lb/ton), and the average of six 
11ets of test data from extended 
absorption-controlled plants is 0.91 kg/ 
Mg (1.82 lb/ton). All of the plants tested 
were in compliance with the opacity 
standard. It appears that the extended 
absorption process, while it has become 
the preferred control technology for NO,. 
control, cannot control these emissions 
as efficiently as the catalytic reduction 
process. In fact, over half of the test 

. results for extended absorption were 
within 20 percent of the NO .. standard. 
The extended absorption process thus 
appears to have limitations with respect 
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to NO .. control. and compares 
llOfavorably with catalytic reduction in 
its ability to reduce NO .. emissions much 
below the present NSPS level. 

Economic Considerations Affecting the 
NO .. NSPS 

The anhualized costs of the extended 
absorption process and the catalytic 
reduction NO .. control methods appear 
to be quite comparable. Capital cost for 
the extended absorption process is 
eppreciab!y higher l1lan that for 
catalytic reduction. However, this is 
offset by the higher operating cost of the 
latter system which requires 
increasingly costly natural ·gas. 

Conclusions 

Based on the above findings. EPA 
concludes that the existing standard of 
performance is appropriate at 1his time. 
While lower emission levels are 
attainable, the energy penalty and 
shortages of natural gas are concluded 
to be a basis for retaining the current 
atandard of performance under Section 
111 of the Clean Air Act. However, the 
n1cent deregulation will alter the price 
and availablity of natural gaa, and 
provide1 a basis for optimi1m about its 
f1:1ture availability for process and 
pollution control purposes. The Agency. 
therefore, plans to continue to assess the 
standard ea the effect of deregula lion 
materializes. Moreover, it should be 
noted that for the purpose of attaining 
and maintaining national ambient air 
quality standards and prevention of 
significant deterioration requirements, 
State Implementation Plan new source 
reviews may in come cases require 
greater emission reductions than those 
required by the standards of 
performance for new sources. 

Public participation 

All interested persons are invited to 
comment on this review, the 
conclusions, and EPA's planned action. 
Comments should be submitted to: Mr. 
Don Goodwin (MI}-13), Emission 
Standards and Engineering Division, 
U.S. Environmenal Protection Agency, 
Research Triangle Park, North Carolina 
27711. 

Dated:.June 11, 1979. 

Douglas M. Coatie, 
Administrator. 
(FR Doc. ~lBOOZ med &-1&-79: 8:45 am] 

BIWMO COD£ ueG-01-11. · 
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NEW STATIONAlY SOURCES: SULFURIC ACID 
PLANTS 

Review of Perfonnonce Standorcl1 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Review of Standards. 
SUMMARY: EPA has reviewed the 
standards of performance for sulfuric 
acid plants <40 CFR 60.BO>. The review 
ls required under the Clean Air Act, as 
amended August 1977. The purpose of 
this notice ls to announce EPA's decl· 
slon to not revise the standards at this 
time and to sollclt comments on -this 
decision. 
DA TES: Comments must be received 
by May 14, 1979. 
ADDRESS: Send comments to: Mr. 
Don Goodwin <MD-13>. Emission 
Standards and Engineering Division, 
Environmental Protection Agency, Re
search Triangle Park, North Carolina 
2'1711. 
FOR ·FURTHER INFORMATION 
CONTACT: 

Mr. Robert Ajax, telephone: <919> 

PROPOSED RULES 

541-5271. The document "A Review __ fei:.tJlizer industry and are dedicated to 
of Standards of Perfoi:mance for the acidulatlon of phosphate rock, 
New Stationary Sources-Sulfuric mainly In the Southern U.S. 
Acid Plants" <EPA report number In 1976, over 70 percent of the total 
EPA-450/3-79-003> is available upon national production of new sulfuric 
request from Mr. Robert Ajax <MD- acid was 1n the South. It is projected 
13>, Emission Standards and En· that three of the four units predicted 
gineerlng Division, Environmental to be coming on Une each year will 
Protection Agency, Research Trlan- most probably be located 1n the South. 
gle Park, North Carolina 27711. 

SUPPLEMENTARY INFORMATION: 

BACKGROUND 

Prior to the proposal of the standard 
of performance 1n 1971, almost all ex
isting contact process sulfuric acid 
plants were of the single-absorption 
design and had no so. emission con
trols. Emissions from these plants 
ranged from 1500 to 6000 ppm so. by 
volume, or from 10.8 kg of SO./Mg of 
100 percent acid produced <21.5 lb/ 
ton> to 42.5 kg of SO./Mg of 100 per
cent acid produced (85 lb/ton). Several 
State and local agencies limited so. 
emissions to 500 ppm from new sulfu
ric acid plants, but few such facilities 
had been put into operation <EPA, 
1971). 

In August of 1971, the Environmen
tal Protection Agency <EPA> proposed 
a regulation under Section 111 of the 
Clean Air Act to control so. and sul· 
furic acid mist emissions from sulfuric 
acid plants. The regulation, promul
gated 1n December 1971, requires that 
no owner or operator of any new sul
furic acid production unit producing 
sulfuric acid by the contact process by 
burning elemental sulfur, alkylatlon 
acid, hydrogen sulfide, organic sul
fides, mercaptans, or acid sludge shall 
discharge into the atmosphere any 
gases which contain sulfur dioxide in 
excess of 2 kg/Mg <4 lb/ton>; any gases 
which contain acid mist, expressed as 
a.so.. in excess of 0.075 kg/Mg of 
acid produced <0.15 lb/ton>, expressed 
as 100 percent H.SO.; or any gases 
which exhibit 10 percent opacity or 
greater. Facilities which produce sul
furic acid as a means. of controlling 
so. emissions are not· included under 
this regulation. 

The Clean Air Act Amendments of 
· 1977 require that the Adminlstrator of 
the EPA review and, If appropriate, 
revise established standards of per
formance for new stationary sources 
at least every . 4. years [Section 
lll<b><l><B>J. This notice announces 
that EPA has completed a review of 
the standard of performance for sulfu
ric acid plants and invites comment on 
the results of this review. 

F'pmINGS 

INDUSTRY GROWTH 

Since the proposal, 32 contact proc
ess sulfuric acid units have been con
structed. Of these, at least 24 units 
result from growth in the phosphate 

BEST DEMONSTRATED CONTROL 
TECHNOLOGY 

Sulfur dioxide and acid mist are 
present in the tall gas from the con
tact process sulfuric acid production 
unit. In modem four-stage converter 
contact process plants burning sulfur 
with approximately 8 percent so. in 
the converter feed, a..,d producing 98 
percent acid, so. and acid mist enlis
sions are generated at the rate of 13 to 
28 kg/Mg of 100 percent acid <26 to 56 
lb/ton> and 0.2 to 2 kg/Mg of 100 per
cent acid <0.4 to 4 lb/ton>, respectively. 
-The dual absorption process Is the 
best demonstrated control technology 
for so. emissions from sulfuric acid 
plants, while the high efficiency acid 
mist eliminator Is the best demonstrat
ed control technology for acid mist 
emissions. These two emission control 
systems have become the systems of 
choice for sulfuric acid plants built or 
modified since the promulgation of 
the NSPS. Twenty-eight of the 32 sul· 
furic acid production plants subject to 
the standard incorporate the dual ab
sorption process; all 32 plants use the 
high efficiency acid mist elimlriator. 

COMPLIANCE TEST RESULTS 

All 32 sulfuric acid production units 
subject to the standard showed com
pllance with the current so. standard 
of 2 kg/Mg <4 lb/ton>. The 29 compli
ance test results for dual absorption 
plants ranged from a low of 0.16 kg/ 
Mg <0.32 lb/ton> to a high of 1.9 kg/ 
Mg <3.7 lb/ton> with an average of 0.9 
kg/Mg U.8 lb/ton>. Information re
ceived on the performance of several 
sulfuric acid plants indicates that low 
SO, emission results achieved 1n NSPS 
compliance tests apparently do not re
flect day-to-day so. emission levels. 
These levels appear to rise toward the 
standard as the conversion catalyst 
ages and its actlvlty drops. Additional
ly, there may be some question about 
the valldity of low so. NSPS values, 
i.e., less than 1 kg/Mg <2 lb/ton>. due 
to errors 1n . the application of the 
original EPA Method 8. This method 
was revised on August 18, 1977, to in· 
elude more detailed procedures to pre
vent such errors. 

All 32 affected sulfuric acid produc
tion units also showed compliance 
with the current acid mist standard of 
0.075 kg/Mg of 100 percent acid <0.15 
lb/ton>. The compllance test data are 
all from plants with acid mist emlsslcm 
control provided by the high efflcie;n-
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cy acid mist eliminator. The data 
showed a rangP with a low of 0.008 kg/ 
Mg <0.016 lb/ton> to a high of 0.071 
ks/Mg <0.141 lb/ton>, and an overall 
average value of 0.04 kg/Mg <0.081 lb/ 
ton>. Acid mist emission <and related 
opacity) levels are unaffected by fac
tors affecting so. emissions, I.e., con
version efficiency and catalyst aging. 
Rather, acid mist emissions are pri
marily a function of moisture levels In 
the sulfur feedstock and air fed to the 
sulfur burner, and the efficiency of 
the final absorber operation. The 
order-o!-magriJtude spread observed in · 
compliance test values Is probably a 
result of variation in these factors. Ad
ditionally, the potential for Impreci
sion in the application of the original 
EPA Method 8 may have contributed 
to this spread. 

POSSIBLE REVISION TO STANDARD 

The compliance test data indicate 
that the available control technology 
could possibly meet both lower sulfur 
dioxide and sulfuric acid mist emission 
standards. However, the available test 
data indicate that variability in indi
cated emission rates occurs-possibly 
aa a result of process variables, and 
test method precision. Therefore, to 
meet a tighter standard designers and 
operators would need to design for at
tainment of a lower average emission 
rate in order to retain a margin of 
safety needed to accommodate emis
sion variability. The available compli
ance data do not provide a basis for 
concluding that this Is possible. 

In contrast, the effect of catalyst 
aging is controllable by more frequent 
replacement. As an outside limit, com
plete replacement of catalyst in the 
first 3 beds of a four-bed converter 3 
times as frequently as Is normally 
practiced could potentially maintain 
emissions in the range of 1 to 1.5 kg/ 
Mg and would result in a net emission 
reduction of approximately 0.3 kg/Mg 
<0.6 lb/ton>. 

Based on an estimated sulfuric acid 
plant growth rate of four new produc
tion lines per year between 1981 and 
1984, a 50 percent reduction of the 
present SO, NSPS level-from 2 kg/ 
Mg <4 lb/ton> to 1 kg/Mg <2 lb/ton>
would result In a drop in the estimated 
SO, contribution to these new sulfuric 
acid plants to the total national so. 
emissions, from 0.04 percent to 0.02 
percent <8,000 tons to 4,000 tons>. 

CONCLUSIONS 

Based upon the above findings, EPA 
concludes that the current best dem~ 
onstrated control technology, the duel 
"bsorption pr0cess and the acid mist 
-eliminator are identical in basic design 
~-to that used· as the rationale for the 
f'Original SO~ standard. Therefore, from 
·the standpoint of control technology, 
and considering costs, and the small 

PROPOSED IULES 

quantity of emissions in question, It 
does not appear necessary or appropri
ate to revise the present standard of 
performance adopted under Section 
111 of the Clean Air Act. It should be 
noted that for the purpose of attain
ing national ambient air quality stand
ards and prevention of significant de
terioration, State Implementation 
Plan new source reviews may in some 
cases require greater emission reduc-. 
tlons than those required by standards 
of performance for new sources. 

PuBLIC PARTICIPATION 

All interested persons are invited to 
comment on this review, the conclu
sions, and EPA's planned action. Com
ments should be submitted to: Mr. 
Don Goodwin <MD-13>, Emission 
Standards and Engineering Division, 
Environmental Protection Agency, Re
search Triangle Park, N.C. 27711. 
<Section 11H6><l>CB> of the Clean Air Act, 
as amended C42 U.S.C. 7411<6><1 >CB». 

Dated: March 9, 1979. 
DOUGLAS M. CosTLE, 

.Administrator. 
CFR Doc. 79-7926 Filed 3-14-79; 8:45 am] 
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40 CFR Part 60 

IFRL 1295-1) 

Standards of Performance for New 
Stationary Sources: Petroleum 
Refineries Review of Standards 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Review of Standards. 

SUMMARY: EPA has reviewed its 
standard of performance for petroleum 
refineries (40 CFR 60.100, Subpart JI. The 
review is required under the Clean Air 
Act. as amended August 1977. The 
purpose of this notice is to announce 
EPA's Intent to undertake the 
development of a revised standard 
which would limit SO, emissions from 
catalyst regenerators. 

DATE: Comments mus·t be received by 
December 21, 1979. 

ADDRESS: Send comments to: Central 
Docket Section (A-130), U.S. 
Environmental Protection Agency. 401 M 
Street, S.W., Washington, D.C. 20460, 
Attention: Docket A-79--09. 

The document "A Revie\v of 
Standards of'Perfonnance for New 

·Stationary Sources-Petroleum 
Refineries" (EPA-450/3-79-008) is . 
available upon request from Mr. Robert 
Ajax (MD-13), Emission Standards and 
Engineering Division, U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711. 
FOR FURTHER INFORMATION CONTACT: 

. Mr. Robert Ajax, Telephone: (919) 541-
5271. 
SUPPLEMENTARV INFORMATION: 

Background 

New Source Performance Standards 
(NSPS) for petroleum refineries were 
promulgated by the Errriromnental 
Protection Agency on March 8, 1974. (40 
CFR 60.100, Subpart J). These standards 
regulate the emission of particulate 
matter and carbon monoxide, and the 
opacity of flue gases from fluid catalytic 
cracking unit (FCCU) catalyst 
regenerators ~nd FCCU regenerator 
incinerator-waste heat boilers. They 
also regulate the emission of sulfur 
dioxide from fuel gas combustion 
devices. These regulations apply lo any 
affected facility which commenced 
construction or modification after June 
11, 1973. 

The Clean Air Act Amendments of 
1977 require that the Adminis\ra\or of 
the EPA review and, if appropriate, 
revise established standards of 
performance for new stationary sources 
at least every 4 years (Section 
111(b)(l)(B)J. This notice announces that 

EPA has completed a review of thr. 
standard of performance for petroleum 
refineries and invites comment on the 
results of this review. 

Findings 

On the basis of a review of 
compliance data available in EPA's 
Regional Offices and a review of 
literature describing recent control 
technology applicable to catalyst 
regenerators and fuel gas combustion 
devices, EPA has made the following 
conclusions regarding the need to revise 
.the existing standard. 

Particulate Matter 
The available data Indicate that the 

current limitation on particulate matter 
emissions accurately reflects the 
performance capability of best available 
·control systems. It is, therefore, · 
concluded that no revision should be 
made to.the particulate stan!fard. New 
technologies such as high efficiency 
separators, high temperature 
regenerators, and.new catalysts have 

'teduced the total quantity of 
uncontrolled particulate matter emitted. 
However, the method established in the 
standard for calculating the allowable 
emissions effectively corrects for the 
reduction due to changes in catalysts 
and operating procedures. 

While it is concluded that the 
particulate matter standard should not 
be re\•ised, a question has been raised 
as to the validity of Reference Method 5 
when high concentrations of 
condensible sulfur compounds are 
present. This teat method, which is used 
to measure compliance with the · 
particulate standard, operates at a 
nominal temperature of 120'C and, as 
such, is capable of collecting 
condensible matter which exists in 
gaseous form at stack temperature. If 
significant quantities of such 
condensible material exist which are not 
controllable by the best systems of 
emission reduction, then a facility 
employing such systems could be found 
to be in non-compliance with the 
standard. An analysis of data available 
when the standard was established 
Indicated this was not a problem at that 
time. However, with high sulfur content 
feed. there is evidence that condensible 
sulfur oxides may exist at 
concentrations sufficient to affect 
compliance. 

EPA is currently studying this 
question. Depending on the results of 
this study, EPA may revise the standard 
or the test method. 

Carbon Monoxide 

The present standard for carbon 
monmdde emissions was established at 
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a level which would permit regenerator 
in sittt combustion. This method of 
controlling carbon monoxide emissions 
offers production and energy efficiencies 
but is recognized to be less effective 
than a carbon monoxide boiler. No new 
data we~e obtained during this review to 
alte.r the original finding that it is not 
practical to control CO emissions to less 
than 500 ppm by in situ regeneration 
and, therefore, no revision in the 
standard is planned at this time. 
However, it should be noted that the 
recent advent and increased use of CO 
oxidation catalysts and additives may 
provide data showing that 
concentrations lower than 500 ppm are 
achievable. If such data become 
available, the Agency will consider 
revision of the standard. It should be 
further noted that for the purpose of 
attaining and maintaining the national 
ambient air quality standards, State 
Implementation Plan new source 
reviews may •. in some cases, require 
greater CO emission reductions than 
those required by the standards of 
performance for new sources. 

At .the time the standard was 
established, EPA concluded that CO 
emissions should be continuously 
monitored. A requirement for such . 
monitoring was, therefore, included in 
the standard. This requirement is 
applicable to all catalyst regenerators 
subject to the standard. However, the 
effective date of the monitoring 
requirement was deferred until EPA 
develops performance specifications for 
CO monitoring systems. EPA has found 
no basis for revising this monitoring . 
requirement and perfonnance 
specifications are cUITently under 
development and evaluation. It is 
planned to issue an advanced notice of 
proposed rulemaking in 1979 setting 
forth the specifications which have been 
developed and which will be assessed 
In field studies. 

Sulfur Dioxide 

The present standard currently limits 
so. emissions resulting from the 
combustion of fuel gas. The catalyst 
regenerator ia also a significant source 
of SO. emissions but is not subject to 
the standard. The review considered 

·both the need to revise the current 
limitation and the need to include 
limitations on so. emissions from the 
catalyst regenerator .. 

Available compliance test data 
indicate that the current standard 
limiting sulfur to 230 mg H,S/dscm from 
combustion of fuel gas is being met and, 
in some cases, exceeded by a wide 
margin. Six tests showed an average of 
107 rng H,S/ dscm and a range of 7 to 229 
mg H.S/dscm. While these data indicate 
that a reduction in the present limitation 
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le possible, the range exrubited le 
consistent with the control device 
performance documented at the time the 
standard was established. On the basis 
of this, along with the increased sulfur 
content of feedstock expected with 
increased imports and the variable 
crude oil supply conditions now 
existing. ii is concluded thet the fuel gas 
sulfur limitation is appropriate and that 
no revision is needed. 

A deficiency in the current standard 
limiting sulfur in fuel gas relates to the 
lack of a continuous monitoring method. 
EPA recognized the need for continuous, 
monitoring at the time the standard was 
adopted. However, at that time. no 
monitoring systems had been 
demonstrated to be adequate for this 
purpose and EPA had not established 
performance specifications for such 
systems. Consequently. application of 
the monitoring requirement was 
deferred until performance 
specifications could be adopted. Since 
the adoption of the standard, EPA has 
pursued a program to develop and 
assess the performance of an H.S 
monitoring system. On this basis, 
performance specifications are now 
being developed. It is planned to issue 
an advanced notice of proposed 
rulemaking in 1979 setting forth the 
specifications which have been 
developed and which will be assessed 
in field studies. · 

During the review of the standard, an 
ambiguity was identifed in the current 
limitation on sulfur in fuel gas 
concerning the applicability of this 
limitation to fuel gas burned in waste
heat boilers. To clarify this, an 
amendment was prepared which was 
published in the Federal Register on 
March 12, 1979. This amendment makes 
clear that fuel gas fired in waste-heat 
boilers is not exempt from the standard. 

Sulfur dioxide emiesione from fluid . 
catalytic cracldns unit (FCCU) catalyst 
regenerators are not regulated by the 
standard. However, sulfur dioxide · 
scrubber technology la available and 
being used to control steam generator 
emissions and a limited number of 
FCCU regenerators. Also, Amoco Oil 
Company has developed a new cracking 
process which reduces sulfur oxide 
emissions from FCCU regenerators. The 
process uses a new catalyst that retains 
sulfur oxides arid returns them to the 
reactor where they are removed with the 
product stream. If a low aulfur product is 
required. the sulfur will be removed by 
amine stripping or hydrotreating and 
eventually recovered in a sulfur 
recovery unit. PilQt tests indicate that 
the new catalyst le capable of n~ducing 
sulfur oxide emissions 80 to 90 percent 

and commercial tests are planned to 
confirm these data. 

The potential uncontrolled emissions 
from new, modified, or reconstructed 
catalyst regenerators are significant. 
Uncontrolled emission rates from 
catalyst regenerators are typically 5 to 
10 Mg/day and range up to 100 Mg/day 
from the largest units. The groll-1h rate 
in terms of new catalyst regenerators is 
uncertain due to the present uncertainty 
of petroleum supplies and demand. 
However, for perspective a growth rate 
of 0.5 percent in capacity from 1979 
through 1985 would result in additional 
emi11fons from uncontrolled new . 
10urcee of 23 Mg per day in 1988; a · 
growth rate of 0.75 percent would result 
in additional uncontrolled em.lesions of 
58 Mg so./ day. Emiesions from 
modified or reconstructed sources would 
add to this total. 

Based on the existence of these SO. 
control technologies, EPA plans to 
initiate a program later this year to 
aS1ess the applicability, cost, 
performance, and non-air environmental 
impacts of these technologies. If 
supported by the findings of this 
program EPA will propose a limit on 
FCCU SO, emissions. 

-Volotile Organic Compounds 

The emission of volatile organic 
compounds (VOC) from FCC unit 
regenerators is not limited in the present 
NSPS. These are, however, of concern,. 
both because of their role as oxidant 
precursors and as potentially hazardous 
compounds. Of particular concern are 
the polynuclear aromatic compounds 
(PNA] because of their potential 
carcinogenic effects. The most abundant 
PNA measured in regenerator flue gas is 
benzo-a-pyrene (BAPJ with a 
concentration of 0.218 kg BAP /1,000 
barrels offeed. The concentration of 
BAP can effectively be red11ced in a 
carbon monoxide boiler to 1.41 x 10-1 

kg BAP/1,000 barrels of feed. However, 
there are no data indicating the 
concentration of BAP in the flue gas 
from high temperature (in situ) 
regeneration nor from regenerators usins 
CO oxidation promoting catalyst. This, 
therefore, has been identified as an area 
for future study by EPA's Office of 
Research and Development. 

Public Participation 
All interested persons are invited to 

comment on this review, the · 
conclusions, and EPA's planned action. 

Douglas M. Costle, 
Administrator. 

Dated: October 15, 1979. 
(FR Doc. 79-32567 Filed 1~19-79: 8:45 am) 
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ENVIRONMENTAL PROTECTION 
AGENCY 

(40 CFR Part 60) 

CFRL 870-51 

STANDARDS OF PERFORMANCE FOR NEW 
STATIONARY SOURas 

Storage Ve1ael1 for Petroleu111 Uqulda 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Proposed rule. 
SUMMARY: The proposed standards 
would llmit emissions of hydrocarbons 
from new, modified, and reconstructed 
petroleum liquid storage vessels with a 
capacity greater than 151,416 liters 
C40,000 gallons>. The standards imple
ment the Clean Air Act and are based 
on a review of the current standards of 
performance which indicated that the 
technology for storage vessels has Im· 
parved and It is appropriate to revise 
the standards. The current standards 
for storage vessels require a single seal 
to close the space between the roof 
edge and tank wall on external· and in· 
temal floating roof tanks. The intend
ed effect of the proposed standard is 
to require double seals on external 
floating roof tanks for which construc
tion is commenced after <date of pro
Posal of the standards>. 
DATES: Comments must be received 
on or before June 19, 1978. A public 
hearing will be held on June 7, 1978; a 
notice is published elsewhere in th!s 
FEDERAL REGISTER regarding the time 
and place the hearing will be held. 
ADDRESSES: Comments should be 
submitted to the Emission Standards 
and Engineering Division CMD-13), 
Environmental Protection Agency, Re
search Triangle Park, N.C. 27711, At
tention: Mr. Jack R. Farmer. Public 
comments received and other docu
ments used in the development of the 
proposed standards comprise the 
docket required by section 307<d> of 
the Clean Air Act. Included in the 
docket is the economic impact assess
ment of the proposed standards entl· 
tied "Financial and Economic Im.pacts 
of Proposed Standards of Performance 
for New Sources-Storage Vessels for 
Petroleum Liquids." The docket, num
bered OAQPS-78-2, is available for 
public Inspection and copying at the 
Public Information Reference Unit, 
Room 2922, 401 M Street SW., Wash-
ington, D.C. 20460. . 
FOR FURTHER INFORMATION 
CONTACT: 

Mr. Don R. Goodwin, Director, 
Emission Standards and Engineering 
Division CMD-13>, Environmental 
Protection Agency, Research Trian· 
gle Park, N.C. 27711, telephone 
number 919-541-5271. 

PROPOSED RULES 

SUPPLEMENTARY INFORMATION: 

SUMMARY OF PROPOSED STANDARDS AND 
IMPACTS 

The proposed standards of perform
ance would apply to storage vessels 
which have a capacity greater than 
151,416 liters <40,000 gallons> and 
which are constructed after <proposal 
date of these standards>. The proposed 
standards differ from the current 
standards In that they contain more 
stringent requirements for storage ves
sels which have external floating roofs 
or internal-floating-type covers. The 
current standards require that storage 
vessels containint a petroleum liquid 
with a true vapor pressure equal to or 
greater than '18 mm Hg Cl.5 psla> but 
not greater than 570 mm Hg <11.1 
psla> be equipped with a floating roof, 
a vapor recovery system, or equivalent. 
Storage vessels containing petroleum 
liquids with a true vapor pressure 
greater than 570 mm Hg Cll.1 psia> are 
to be equipped with a vapor recovey 
system or Its equivalent. The current 
standards remain In effect for those 
affected facWties which began con
struction, modification, or reconstruc
tion after the applicable date of. the 
current standards <March 8, 19'14, for 
vessels with capacities between 40,000 
a.nd 65,000 gallons and June 11, 19'13, 
for vessels with greater than 65,000 
gallon capacity> and before <date of 
proposal of these standards>. Retrofit 
of such fli.clllties would not be required 
by the proposed standards. 

The proposed standards would re
quire the use .of double seals on exter
nal fioating roof storage vessels. The 
primary seal would have to be a metal· 
lic shoe seal or equivalent with a seal 
fabric having no holes, tears, or other 
openings. Gaps between the tank w8.u 
and the primary seal could not exceed 
0.32 cm Cini In.> in width for a cumula
tive length of 60 percent •of the cir· 
cumference of the tank, 1.3 cm<~ In.> 
in width for a cumulative length of 30 
percent of the circumference of the 
tank, and 3.8 cm Cl~ in.> in width for 
a cumulative length of 10 percent of 
the circumference of the tank. The 
secondary seal would be required to 
completely cover the space between 
the roof edge and the tank wall. Gaps 
between the tank wall and the second· 
ary seal could not exceed 0.32 cm <in. 
In.> in width for a cumulative length 
of 95 percent of the circumference of 
the t!mk. and 1.3 cm<~ in.> in width 
for a cumulative length of 5 percent of 
the circumference of the tank. 

The proposal also specifies that the 
Administrator approves as equivalent 
technology the use of a nonmetallic 
reslllent seal as the primary seal pro
vided that the gaps between the tank 
wall and the primary seal do not 
exceed 0.32 cm <in. in.> in width for a 
cumulative length of 95 percent of the 
circumference of the tank· and do not 

exceed 1.3 cm Cl/:z In.> In width for a cu
mulative length of the remaining 5 
percent of the circumference of the 
tank, and the gaps between the tank 
wall and the secondary seal used above 
the nonmetallic resilient seal do not 
exceed 0.32 cm C'ls in.> in width over 
the entire circumference of the tank. 

Since the current standards already 
require at least single seals on floating 
roof tanks, the maximum cost of the 
propased standards would be the in
cremental cost of using a shoe seal in
stead of a nonmetallic resilient seal as 
the primary seal and of Installing a 
second seal. These two costs are esti
mated to Increase the cost of a new 61-
meter <200-foot> diameter storage 
vessel by about 0.9 to 1.9 percent. 

The propased standards would have 
a Positive impact on environmental 
quality. The estimated emission reduc
tion attributed to the current stand
ards is 80 percent. The proposed 
standards would further reduce emis
sions from e. new storage vessel con
taining a petroleum liquid by about 75 
percent. The total emission reduction, 
therefore, would be about 95 percent. 
The propased standards would have 
no adverse environmental or energy 
impacts. 

BACKGROUND 

On March 8, 1974, under the author
ity of section 111 of the Clean Air Act, 
EPA promulgated standards of per
formance In Subpart K of 40 CFR 
Part 60 for hydrocarbon emissions 
from petroleum liquid storage vessels 
with a capacity greater than 151,416 
liters <40,000 gallons>. These standards 
require that new storage vessels con
taining petroleum liquids with a true 
vapar pressure greater than 570 mm 
Hg CU.1 psla> be equipped with a 
vapar recovery system or its equiva
lent. For petroleum liquids with a true 
vapar pressure equal to or greater 
than '18 mm Hg < 1.5 psia> but not 
greater than 570 mm Hg <11.1 psla>. 
new storage vessels are required to be 
equipped with a floating roof <internal 
or external>. a vapor recovery system, 
or equivalent. The primary Intent of 
Subpart K was to prohibit the use of 
fixed roofs on new storage vessels. A 
floating roof or vapor recovery system 
has the potential for reducing emis
sions by 70 to 90 percent more than 
the reduction achieved with a fixed 
roof only. 

An external floating roof tank con
sists of a welded or riveted cylindrical 
vessel equipped with a deck or roof 
which floats on the liquid surface and 
rfses and falls with the liquid level in 
the tank. The liquid surface is com
pletely covered by the roof except for 
the space between the roof and the 
wall. The current standards require 
that a sliding seal be attached to the 
roof to close the space between the 
roof edge and the tank wall. The seals 
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In current use are metallic shoe seals 
or nonmetallic resilient seals <see Fig
ures 1 and 2>. For a storage vessel 
equipped to meet the current stand
ards, emissions a.re primarily due to 
wind-induced hydrocarbon losses 
through the seal system. Seal losses 
Increase If there is an improper flt be
tween the aea1 end the tank wall or 
leakage through the fabric cover that 
Is used to bridge the space between a 
shoe seal and the floating roof. 

Although good m.alntenance and in
spection programs may be effeetive in 
reducing emissions through a single 
seal, recent Industry tests have indi
cated that reductions can be achieved 

by installing a second seal over the pri
mary seal <see Figure 3>. As improved 
technology is developed, section 
lll<b>Cl>CB> of the Clean Air Act pro
vides for revision of standards of per
formance. Since the promulgation of 
the current standards, the use of 
double seals on external floating :roof 
tanks has been demonstrated and has 
been shown to significantly reduce 
emissions. The intent of the proposed 
standards is to :require . the use of 
double seals instead of single seals on 
external floBting roof petroleum liquid 
storage vessels for which construction 
is commenced on o:r after <date of pro
posal of these standards>. 
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Figure 1. P.rimary metallic shoe seal Fioure 2. Pr~mary nonmetallic . .:.esi1ient. seal 
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Fi9ure 3. Hetallit"S!IOP.·type seal tilth secondary seal 

V-K;Ka-:-..4 .. 1· 

-l 



The proposed standards are in terms 
of equipment specifications and main· 
tenance requirements rather than 
mass emission rates. It is extremely 
difficult to. quantify mass emission 
rates for petroleum liquid storage ves
sels because of the varying Joss mecha· 
nlsms and the number of variables af· 
fecting loss rate. Section 111< h >< 1> of 
the Act provides that equipment 
standards may be established for a 
source category if it is not feasible to 
prescribe or enforce a standard which 
specifies an emission H.mitation. It also 
requires that an equipment standard 
include requirements to insure the 
proper operation and maintenance of 
the equipment. Therefore, the pro· 
posed standards contain certain moni· 
tortng requirements. · 

RATIONALE POR PROPOSED STANDARDS 

SELECTION OP' THE SOURCE CATEGORY AND 
APP'ECTED FACILITY 

Section 111 of the Act directs the 
Administrator to establish standards 
of performance for new and modified 
stationary sources that may contrib· 
ute significantly to air pollution which 
eauses or contributes to the endanger· 
ment of public health or welfare. EPA 
considers petroleum liquid storage ves· 
SE'ls to be significant contributors to 
air· pollution. Based on emission fac· 
tors Cl, 2> derived from equations in 
American Petroleum Institute Bulle· 
iins, current nationwide hydrocarbon 
emissions from petroleum liquid stor
age tanks are estimated to be about 
750 Gg <or about 850,000 tons> per 
year. This represents about 4.5- ·per· 
cent of the estimated 1975 national 
hydrocarbon emissions from station· 
ary sources. <3> 
· ·In a 1976 study of the petroleum re· 
fining industry,<4> EPA estimated that 
the growth rate of domestic petroleum 
demand wouid be about 21Ai percent 
annually for the period 1974 to 1985. 
lt is assumed that the growth rate of 
petroleum liquid storage tanks would 
be the same. Although this estimated 
growth rate Is subject to change de· 
pending on the world energy situation 
and the nation's energy policy, growth 
in the construction of new petroleum 
liquid storage tanks Is likely to contin· 
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ue at about this rate at least into the 
near future. All new petroleum storage 
tanks will be required by EPA's cur
rent standards of performance to have 
floating roofs. vapor recovery systems, 
or equivalent. Because petroleum 
liquid storage vessels are significant 
contributors to air pollution and It has 
been demonstrated that emissions 
from these vessels which are equipped 
with external floating roofs in compli
ance with the current standards can 
be reduced further by installation of 
double seals, petroleum liquid storage 
vessels have been selected for addi· 
tlonal regulation. Petroleum liquid 
storage vessels for which construction 
was commenced before <date of pro
posal of these standards> are still sub
ject to the existing standards of per
formance and those storage vessels 
equipped with external floating roofs 
are required to have single seals onty. 

SELECTION OF BEST TECHNOLOGY 
CONSIDERING COSTS 

Measurement of emissions to the at
mosphere from commercial size petro
leum liquid storage vessels with exter
nal floating roofs using conventional 
measurement techniques is virtually 
Impossible because the emissions are 
not confined: The proposed standards, 
therefore, are based primarily on stud
ies conducted recently by Chicago 
Bridge and Iron <CBI> for Standard 
Oil of Ohio and Western Oil and Gas 
Association <S>, <6>, < 7>, <10>, <11> on a 
6-meter <20-foot> diameter test tank 
which was enclosed for the purpose of 
emission measurement. During the 
CBI studies, pressure drop measure
ments were made around the circum
ference of the tank on the windward 
and leeward sides. Emissions were 
measured under a variety of condl· 
tions to determine the lmPl!-Ct of such 
factors as wind speed, the use of 
double seals, gap size between the 
seals and tank wall, shoe seal tight
ness, rim temperatures, and product 
vapor pressure on emission levels. 

It was found that most hydrocarbon 
emission from storage vessels are due 
to wind-induced pressure losses. Rela- · 
tive to reference atmospheric pressure, 
pressure variations occur around the 
edges of the roof of a tank as a func-
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tion of wind velocity and position of 
the roof. With respe!'t to wind direc
tion, the pressure is t;ighcr on the lee
ward side than on U1~ windw11rd side 
of the tank. The pressure differencts 
on a tank roof are such that fresh air 
nows downward through the space be
tween the tank wall and the seal on 
the leeward side, across the liquid sur
face along the circumference of the 
tank, and out the other side. The 
spaces are saturated with hydrocarbon 
vapors, which are carried out in the 
flow of air. The true .. ·apor pressure of 
the liquid being stored, which deter
mines the hydrocarbon concentration 
in the spaces between the seal and 
tank wall and the roof and liquid sur
face, and the type and condition of 
seals are other factors which were 
found to significantly Influence emis
sions. 

Ftg\.ire 4 shows the effect of various 
types of seals and seal conditions on 
emission levels. The other two factors 
which were found to have the most 
impact on emissions-wind velocity 
and vapor pressure of the stored 
liquid-are held constant. Emission 
levels would deviate from those sho"''Il 
in the figure if one of these conditions 
were changed. As indicated in Figure 
4, for both nonmetallic reslllent seals 
and shoe seals, using a secondary seal 
above the primary seal and reducing 
the gaps between both the primary 
and the secondary seals and the tank 
wall significantly reduce the emissions 
resulting from wind-induced pressure 
losses. Using double seals reduces the 
Impact of the size of the gap between 
the primary seal and the tank wall on 
e~ion levels, but reducing these 
gaps still has a positive effect. 

The CBI test data in Figure 4 also 
indicate that when a nometalllc resil
kient seal is used as the primary seal 
and the secondary seal has a 1.3 cm < V2 
in.> gap for 5 percent of the circumfer
ence of the vessel, emissions are 5 
times higher than when a shoe seal is 
used as the primary seal and the sec
ondary seal has the same gaps. Based 
on these data, it Is concluded that the 
use of a shoe seal achieves a greater 
reduction in emissions than the use of 
a nonmetallic resilient seal. 
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It can also be seen ln Figure 4 that a 
primary metallic shoe seal with no gap 
used ln conjunction with a secondary 
seal with no gap achieves the lowest 
emission level. However, it is difficult 
to comply with a no gap requirement 
becuase ln most cases the storage ves
sels are not perfectly round. A more 
viable regulatory approach would be 
to allow some small gaps between the 
seals and tank wall. From Figure 4 it 
can be seen that even with small gaps, 
the hydrocarbon emission level re
mains low. Consequently, the pro
posed standards contain certain gap 
requirements for both the primary 
and secondary seals. 

For a shoe seal used as the primary 
seal, the permeability of the seal 
fabric used to bridge the space be
tween the shoe seal and the floating 
roof can be ·an important factor affect
ing emission levels. The use of fabric 
with holes, tears, or openings Increases 
leakage due to gas penetration 
through the fabric. Therefore, It Is 
concluded that requiring the use of a 
metallic shoe seal with no holes, tears, 
or openings would result in reduced 
hydrocarbon emissions. 

Costs must be considered in setting 
standards of performance under sec
tion 111. Since the current standards 
already require single seals on floating 
roof storage vessels the costs associat
ed with the proposed standards are 
only the incremental costs of using a 
metallic shoe seal Instead of a nonme
tallic resilient seal as the primary seal 
and . the costs of adding a secondary 
seal. For a new 61-meter <200-foot> di
ameter storage vessel, the total in
stalled cost of a nonmetallic resilient 
seal is estimated to be approximately 
$20,000 to $33,000, and the total in
stalled cost of a shoe seal Is estimated 
to range from $28,000 to $41,000, or 
approximately $8,000 more than a 
nonmetallic resilient seal. The total 
annualized cost for a shoe seal is esti
mated to be about $2,400 more than 
that for a nonmetallic resilient seal. 
EPA is not aware of any situations 
where technological or economic con
siderations would preclude the instal
lation of shoe seals in lieu of nonme
tallic resilient seals during the con
struction of new petroleum storage 
vessels. 

Adding a secondary seal Is estimated 
to cost $12,600 to $19,000, and to in
crease total annualized costs by $4,000 
to $5,800 if it Is assumed that there 
are no savings due to retention of pe
troleum product. Total annualized 
costs would be reduced to between 
$1,700 and $5,400, however, if a savings 
in petroleum product Is assumed. A 
range Is estimated because the amount 
of. petroleum product saved would 
depend on the true vapor pressure of 
the petroleum liquid and wind veloc
ity .. 

The cost of a new 61-meter diameter 
storage vessel Is estimated to be about 
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$1,400,000 to $2,200,000. This cost In
cludes the tank foundation, firewalls, 
connections to refinery pumps, lines, 
etc. Thus, using a shoe seal Instead of 
a nonmetallic resilient seal as the pri
mary seal and Installing a secondary 
seal would increase the cost of a new 
storage vessel by only about 0.9 to 1.9 
percent. By comparison, the increased 
cost for a new storage vessel to comply 
with the current standards Is 12 to 25 
percent. Therefore, the increased cost 
of complying with the proposed stand
ards is considered to be reasonable and 
would not adversely affect the demand 
for new vessels. Since the additional 
cost would not reduce the demand for 
new vessels, the economic impact of 
the proposed standard on the manu
facturers of storage vessels is small. 

EPA also attemr.ted to determine 
the impact of the proposed standards 
on nonmetallic resilient seal manufac
turers: however, It wu discovered that 
the materials for the seals are pur
chased by the storage vessel manufac- · 
turers who· then fabricate and iilstall 
the seals. Nearly all the storage vessel 
manufacturers have the expertise to 
Install either metallic shoe seals or 
nonmetallic resilient seals with most 
manufacturers being indifferent to 
customer preference toward a certain 
type of seal. One manufacturer does 
stress Its expertise with nonmetallic 
resilient seals; however; this emph881s 
has not caused disproportion&.l sales of 
nonmetallic reslilent seals over metal
llc shoe seals. Also, since the seals are 
fabricated on site, Uttle or no extra 
capital would be needed to convert 
plant and equipment to produce a 
greater quantity of metallic shoe seals. 
In addition, storage vessel manufac
turers generally do not maintain an in· 
ventory of nonmetallic resilient seal 
materials that would need to be llqui
dated.< 12 > Consequently, any shift to
wards more Installation of metallic 
shoe seals caused by the proposed 
standards would have llttle impact on 
the storage vessel manufacturers. 

Three companies in the United 
States currently supply the rubber 
casings and urethane foam necessary 
for the fabrication of the nonmetallic 
resilient seals. All three of these com
panies are highly diversified and the 
sale of nonmetallic resillent seal mate
rials makes up only a small portion of 
their total sales. The average losses in 
sales of the three companies due to 
the proposed standard would range 
from about 0.5 to 1.4 percent of total 
sales.<12> Consequently, the economic 
impact on the nonmetallic resilient 
seal materials suppliers would be 
small . 
. Any difference fn maintenance re

quirements for metallic shoe Seals as 
compared with maintenance require
ments for nonmetallic resilient seals 
could also Impact the storage vessel 
purchasers. Generally, however, me-

tallic shoe seals last longer and require 
less maintenance than nonmetallic re
silient seals. <12> Therefore, this 
aspect of the proposed standards 
would have no adverse Impact on the 
storage vessel purchasers. 

The longer·lJfe of the average metal
lic shoe seal would also impact the 
vessel service companies. However, 
since replacing seals is only a small 
part of a vessel service company's busi
ness, the economic Impact of the pro
posed standard would be small. 

There is expected to be little, if any, 
economic Impact on existing storage 
vessels as a result of modifications of 
existing vessels. The only change EPA 
is presently aw~e of which could po
tentially be considered a modification 
1s a change ln the petroleum liquid 
being stored. However, 40 CFR 
60.14<e><4> states that a change ln fuel 
or raw material Is not considered to be 
a modification if the existing facility 
was designed to accommodate that al
ternative use prior to the promulga
tion of standards of performance for 
that source type. There are likely to 
be few, if any, changes in the product 
being stored which a storage vessel 
was not ortgfnally designed to accom
modate. 

Using the emission control technol
ogy described in the preceding para
graphs-double seals; shoe seals as the 
primary seals; seal fabric lllt;th no 
holes, tears, or openings and narrow 
gap widths-would have a beneficial 
impact on environmental quality. 
Compared with the current standards, 
this technology would reduce hydro
carbon emissions from petroleum 
liquid storage vessels equipped With 
external floating roofs by 60 percent 
assuming a metallic shoe seal was used 
to meet the current standard, and up 
to 98 percent assuming a nonmetalllc 
resilient seal was used to meet the cur
rent standard. These figures are based 
on Figure 4 and the assumption that 
the storage vessel Is exposed to a wind 
velocity of 3.58 m/s· CS mph> and con
tains a petroleum liquid with a true 
vapor pressure of 258 mm Hg <5 psia>. 
The percentage reducUon would be ex
pected to vary for different storage 
vessels depending on the wind speed 
and the true vapor pressure of the pe
troleum liquid being stored. There 
would be no adverse impacts on other 
environmental media. National energy 
requirements would actually be de
creased very slightly since this tech
nology would result in retention of pe
troleum products that would other
wise be lost as hydrocarbon emissions. 

Consequently, the use of double 
seals employing a shoe seal with a seal 
fabric with no holes, tears, or openings 
as the primary seal, and having 
narrow gaps between both the primary 
and secondary seals and the storage 
vessel wall. has been selected as the 
best demonstrated technology, consld-
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ertng costs, for reducing emissions 
from petroleum liquid storage vessels. 
Thus, the proposed standards require 
either the use of this technology or 
technology demonstrated.to be equiva
lent; · · ·. 

Ali can be observed in Figure 4, if a 
nonmetallic resilient seal is used as 
the primary seal and there are no gaps 
<Le., gap widths of 0.32 cm or less> be
tween the secondary seal and the stor
age vessel wall, emisslons ue approxi
mately the sa.me as when a shoe seal is 
used as the primary seal and the gaps 
on the· secondary seal are as much as 
1.3 cm <JAi in.) for 5 percent of the cir· 
cumference of the tank. The proposed 
regulation, therefore, states that the 
Administrator approves the use of a 
nonmetallic resilient seal as equivalent 
to a shoe seal for the primary seal if 
the serondary seal above the nonme
tallf4: resilient seal has gaps no greater 
than 0.32 cm. 

Instead of approving as equivalent 
technology the use of nonmetallic re
silient seals in conjunction with sec
ondary seals with no gaps greater than 
0.32 cm, the standards of performance 
could require either the use of shoe 
seals or the . use of nonmetallic resil
ient seals ·with·the more stringent gap 
requirement for nonmetallic resilient 
seals. If the standard were written in 
this way, · nonmetallic resllient seals 
would alWa.yi; be required to meet the 
more stringent gap requirement. It is 
·possible, however, .that improvements 
can be made to nonmetallic resilient 
seals tO ·make them equivalent to me
tallic shoe seals without meeting a 
more stringent gap requirement. It is 
also Possible that other seals can be 
developed that would be equivalent to 
metallic shoe seals. The proposed 
standards, therefore, provide maxi· 
mum fiexlbillt;v for manufacturers to 
make improvements in nonmetallic re
silient seals or other types of seals and 
demonstrate their equivalency to me
tallic shoe seals. 

SELECTION .OF MISCELLANEOUS 
. BEQUIREMENTS 

The current standards of perform
ance do not apply to storage vessels 
for petroleum or condensate stored, 
processed, and/or treated at a drilling 
and production facllity prior to custo
dy transfer. These . vessels were 
exempted because many of them are 
normally bolted for PurPoses of mobil
ity. The proposed standards of per
formance, however, would apply to 
storage vessels at drilling and produc
tion facilities. if the vessels are larger 
than 151,416:. liters· <40,000 gallons>. 
Bolted vesseJ.8 larger than the cut-off 
size would not be exempt because they 
are no different from other large stor
age vesselS being covered with regard 
to emissions, control technology, or 
costs.. . , . 

The definition of ''petroleum refin· enr" h&s"been-· expanded in both Sub-
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parts K and Ka to include extracting. 
This change is .being made to ensure 
that the definition covers all activities 
at a petroleum refinery. "Extracting" 
was not purPosely excluded in Subpart 
K and its addition should not change 
the impact of the standard. 

SELECTION OF TESTING, MONITORING, AND 
RECORDKEEPING REQUIREMENTS 

The proposed standards include a 
section on testing <section 60.114a> for 
determining compliance with the gap 
requirements. The current standards 
of performance do not have a compa
rable testing section because they do 
not contain gap requirements. Per
formance tests for most sources sub
ject to Part 60 are required within 60 
days after achieving the maximum 
production rate. The maximum pro
duction rate for a storage vessel would 
be the fi.lline of the vessel with petro
leum liquid. The proposed standards 
for storage vessels provide the option 
of doing the performance test before a 
tank ls filled with petroleum liquid. 
This is based on the reasoning that 
t:t~e gaps between a primary seal and 
the tank wall have to be measured 
when the secondary seal Is not in place 
when doing a performance test. This 
means that the tank could not contain 
J)etroleum liquid, since the secondary 
seal is required by the standard to 
cover the primary seal when the tank 
is in operation. The gaps for the pri
mary seal would be most easily meas
ured during ·the construction of the 
tank before the secondary seal is in
stalled. If the owner or operator chose 
to do the measurements on the prima
ry seal after the tank has been filled 
with petroleum liquid, it would be nec
essary to empty the tank and remove 
the secondary seal. The secondary seal 
gapg, on the other hand, could be 
measured when the tank is filled with 
petroleum liquid. The proPosed stand
ards would require that this perform
ance test be repeated every five years. 

The proposed standards would re
quire that the distance between the 
seals and the tank wall be measured 
while the floating roof ls placed at dif. 
ferent levels. This could be done by 
putting different quantities of water 
into the tank before the tank is filled 
with petroleum liquid. Measuring the 
gaps at different levels is required be
cause the floating roof would be locat
ed at different levels while the tank is 
in normal operation. The proPosed 
standards would also require that the 
gaps be measured around the circum
ference of the tank. For each gap size, 
the distances around the tank which 

· have that gap size would need to be ac
cumulated. Gaps would be measured 
with a probe having a diameter equiva
lent to one of the gap widths specified 
in the standard. In the process of 
measuring gaps, those gap widths 
which are between two sizes specified 

in the standards would be considered 
equivalent to the larger of the two 
sizes. For example, a gap between 0.32 
cm C 'la in.> and 1.3 cm C '12 in.> in width 
would be considered as 1.3 cm C 'lz in.>. 

Most of the monitoring and record
keeping requirements in the proposed 
standards <sections 60.115a Ca>. Cb>, <c>, 
and <d» are the same as the ones in 
the current standards. An additional 
requirement is proposed to allow for 
routine inspection of the primary seal· 
between performance tests. Under this 
requirement the secondary seal would 
allow easy insertion of probes in at 
least four locations for measuring gaps 
in the primary seal. This would allow 
for inspection of the primary seal 
without removing the secondary seal 
which would make emptying the tank 
unnecessary. The tank, therefore, 
would have to be emptied only during 
performance tests and routine mainte
nance of the secondary seal. 

MISCELLANEOUS 

In accordance with section 117 of 
the Act, publication of these proposed 
standards was preceded by consulta
tion with independent experts and 
Federal departments and agencies. 
The Administrator w1ll welcome com
ments on all aspects of the proposed -
regulation, including economic and 
technological issues and record keep. 
ing requirements. 
· It should be noted that standards of 

performance for new sources estab
lished under section 111 of the Clean 
Air Act refiect the degree of emission 
llmltation achievable through applica· 
tion of the best adequately demon
strated technological system of con
tinuous emission reduction (ta.king 
into consideration the cost of achiev· 
lng such emission reduction, any 
nonair quality health and environmen
tal impact and energy requirements>. 
State implementation plans <SIPs> ap-

. proved or promulgated under section 
110 of the Act, on the other hand, 
must provide for the attainment and 
maintenance of national ambient air 
quality standards <NAAQS> designed 
to protect public health and wellare. 
For that purpose, SIPs must in some 
cases require greater emission reduc
tions than those required by standards 
of performance for new sources. Sec
tion 173 of the Act requires, among 
other things, that a new or modified 
source constructed in an area which 
exceeds the NAAQS must reduce emis
sions to the level which reflects the 
"lowest achievable emission rate" for 
such category of source, as defined in 
section 171<3>. In no event can the. 
emission rate exceed any applicable 
standard of performance. 

A similar situation may arise when a 
major emitting facility is to be con
structed in a geographic area which 
falls under the prevention of signifi
cant deterioration of air quality provt-
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sions of the Act <Part C>. These provi· 
sions require, among other things, 
that major emitting facilities to be 
constructed in such areas are to be 
subject to best available control tech· 
nology for all pollutants regulated 
under the Act. The term "best availa· 
ble control technology" <BACT>. as de
fined in section 169<3>, means "an 
emission Umitation based on the maxi
mum degree of reduction of each pol
lutant subject to regulation under this 
Act emitted from or which results 
from any major emitting facility, 
which the permitting authority, on a 
case-by-case basis, tU!ng into account 
energy, environmental, and economic 
impacts and other costs, determines i& 
achievable for such facility through 
application of production processes 
and available methods, systems. and 
techniques. including fuel cleaning or 
treatment or innovative fuel combus
tion techniques for control of ea.ch 
such pollutant. In no ev.ent shall appli
cation of 'best available control tech
nology' result in emissions of any pol· 
lutants which will exceed the emis
sions allowed by any applicable stand
ard established pursuant to section 
111 or 112 of this Act." 

Standards .of performance should 
not be viewed as the ultimate in 
achievable emission control and 
should not preclude the imposition of 
a more stringent emission standard. 
where appropriate. For example, while 
cost of achievement may be an impor
tant factor in determining standards 
of performance applicable to all areas 
of the country <clean as well as dirty), 

·costs must be accorded far less weight 
in determining the "lowest achievable 
emission rate" for new or modified 
sources locating in areas violating sta
tutorily-mandated heaith and welfare 
standards. Although there may be 
emission control technology available 
that can reduce emission8 below those 
levels required to comply with stand· 
ards of performance, this technology 
might not be selected as the. basis of 
standards of performance due to costs 
associated with its use. This in no way 
should preclude its use in situations 
where cost is a lesser consideration, 
such as determination of the "lowest 
achievable emission rate." 

In addition. States are free under 
section 116 of the Act to establish even 
more stringent emission Umits than 
those established under section 111 or 
those necessary to attain or maintain 
the NAAQS under section 110. Thus, 
new sources may in some cases be sub
ject to limitations more stringent than 
standards of performance under sec
tion 111, and prospective owners and 
operators of new sources should be 
aware of this possibility in planning 
for such facilities. 

Economic impact assessment: An 
economic impact assessment has been 
prepared as required under section 317 
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of the Act and is included in the 
docket. 

Dated: May 2, 1978. 
DouGI.AS M. CosTLE, 

Administrator. 
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It is proposed that 40 CFR Part 60 
be amended by revising § 60.ll<a> of 
Subpart A, by revising the heading 
and amending §§ 60.110 and 60.111 of 
Subpart K, and by adding a new Sub
part Ka as follows: 

1. § 60.ll<a> Is revised to read as fol
lows: 
§ 60.11 Compliance with standards and 

maintenance requirements. 
Ca> Compliance with standards in 

this part, other than opacity stand
ards, shall be determined only by per
formance tests estabHshed bY § 60.8, 
unless otherwise specified in the appli
cable standard. 

2. The heading for Subpart K Is re
vised to read as follows: 

Subpart .K-Standards of htfonnance for Stor
age v" .. ls for Petroleum Uqulds Construct
ed Prior to (Date of Pwoopotal of The .. 
Standards) 

3. Paragraphs <c><l> and Cc><2> of 
§ 60.110 are revised to read as follows: 

§ 60.110 Applicability and designation of 
affected facility. 

• • • • • 
(C) • • • 
Cl> Has a capacity greater than 

151,416 liters (40,000 gallons>. but not 
exceeding 246,052 liters <65,000 gal
lons), and commences construction or 
modification after March 8, 1974, and 
prior to Cdate of proposal of these 
standards>. · 

<2> Has a capacity greater than 
246,052 liters <65,000 gallons> and com
mences construction or . modification 
after June 11, 1973, and prior to <date 
of proposal of these standards>. 

.• • •. • • 
4. Paragraph <c> of§ 60.111 is'revised 

to read as follows: 

§ 60.111 Definitions. 

• • • . ·• . • 
<c> "Petroleum refinery" means any 

facility engaged in producing gasoline, 
terosene. distillate fuel oils, . residual 
fuel oils, lubricant •. or other products 

. through distillation of petroleum or 
through redlstlllation. .cracking, ex
tracting, or reforming of unfinished 
petroleum derivatives. 

5. A new Subpart Ka Is added to 
read as follows: 
Subpart k-Slandanla ........ _ .... fw ....... 

v ...... .., ,......_ IJquida ConstructM ..... 
After (Date of Propoeal of TheM Standarda) 

Sec. . 
60.UOa ApplJcabWty and designation of af-

fected facWty. · 
60.11.la Definitions. . 
60.112a Standard for hydrocarbons. 
60.113a EqUlvalent equipment. 
60.114a Testing and procedures. · 
60.115a Monitoring of operations. 

AtrmoRITY: Sec. 111, 301<8.> of the Clean 
Air Act as amended <"2 U.S.C. 7411. 
7601<a», and additional authority as noted 
below. · 

§ 60.llOa Applicability and designation of 
affeeted factlliy.· 

Ca> The affected facility to which 
this subpart applies is each storage 
vessel for petroleum liquids which has 
a storage capacity greater than 
151,416 liters <40,000 gallons> and for 
which construction Is ·commenced 
after <date of proposal of these stand-
ards>. · · 

§ 60.llla DeflnJUona. 
AB used in this subpart, all terms not 

defined herein shall have the meaning 
gtven .them in the Act and in Subpart 
A of this part .. 

<a>·"Storage vessel" means any tank. 
reservoir, or container used for the 
storage of petroleum llquids, but does 
not include: · 

<1 > Pressure vessels which are de
signed to operate in ~xcess of 
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0.0044kg/m s <15 lb/in. 1 gauge> with· 
out emissions to the atmosphere 
except under emergency conditions, 

<2> Subsurface caverns .or porous 
rock reservoirs, or . 

<3> Underground tanks if the total 
volume of petroleum liquids added· to 
and taken from a tank annually does 
not exceed twice the volume. of the 
tank. 

Cb> "Petroleum liquids" means petro
leum, condensate, and any finished or 
intermediate products manufactured 
in a petroleum refinery but does not 
mean Nos. 2 through 6 fuel oils· as 
specUied in A.S.T.M. 0396-69, gas tur
bine fuel oils Nos. 2-GT through 4-GT 
as specified In A.S.T.M. 02880-71, or 
diesel fuel oils Nos. 2-0 and 4-0 as 
specified in A.~ T.M. 0975-68. 

Cc> "Petroleum refinery" means any 
facility engaged in producing gasoline, 
kerosene, distillate fuel oils, residual 
fuel oils, lubricants, or other products 
through distillation of petroleum or 
through redlstlllation, cracking, ex
tracting, or reforming of unfinished 
petroleum derivatives. 

Cd> "Petroleum" means the crude oil 
removed frc,ni the earth and the oils 
derived from tar sands, shale, and coal. 

<e> "Hydrocarbon" means any organ
ic compound consisting predominantly 
of carbon and hydrogen. 

<f> "Condensate" means hydrocar
bon liquid separated from natural gas 
which condenses due to changes in the 
temperature and/or pressure and re
mains liquid at standard conditions. 

Cg> "True vapor pressure" means the 
equilibrium partial pressure exerted 
by a petroleum liquid as determined in 
accordance with methods described in 
American Petroleum Institute Bulletin 
2517, Evaporation Loss from Floating 
Ropf Tanks, 1962. . 

<h> "Reid vapor pressure" is the ab
solute vapor pressure of volatile crude 
oil and volatile non-viscous petroleum 
liquids, except llquified petroleum 
gases, as determined by ASTM-0-323-
58 Creapproved 1968>. 

§ 60.112a Standard for hydrocarbons. 
<a> The owner or operator of any 

storage vessel which contains a petro
leum liquid which, as stored, ha.S a 
true vapor pressure equal to or greater 
than 78 mm Hg Cl.5 psia> but not 
greater than 570 mm Hg <11.1 psia>, 
shall equip the storage vessel with. one 
of the following: 

<1 > An external floating· roof, con
sisting of a pontoon-type or double· 
deck-type cover that rests on the ·sur
f ace of the liquid contents and is 
equipped with a closure device be
tween the tank wall and roof eage. 
Except during initial tank. fill, per
formance tests, or when the tank is 
completely emptied, the roof is to be 
floating on the liquid, i.e. off the roof 
leg supports, at all times. The closure 
device is to consist ot two seals, one 
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above the other. The lower seal is re
ferred to as the primary seal and the 
upper seal is referred to as the second
ary seal. 

<I> The primary seal is to be a metal
lic shoe seal or equivalent as provided 
in § 60.113a<b>. and is to meet the fol
lowing requirements: 
. <A> Gaps between the tank wall and 

the primary seal are not to exceed 0.32 
cm <1/a in.> in width for a cumulative 
length of 60 percent of the circumfer
ence of the tank, are not to exceed 1.3 
cm < 1h in.> in width for a cumulative 
length of the next 30 percent of the 
circumference of the tank, and are not 
to exceed 3.8 cm Cllh in.> in width for a 
cumulative length of the remaining 10 
percent of the circumference of the 

. tank. No gap between the tank wall 
and the primary seal shall exceed 3.8 
cm Cl 'nt in.>. No continuous gap greater 
than 0.32 cm <1AI in.> shall exceed 10 
percent of the circumference of the 
tank. 

<B> One end of the shoe seal is to 
extend into the stored liquid and the 
other end ls to extend a minimum ver
tical distance of 61 cm <24 in.> above 
the stored liquid surface. 

<C> There are to be no holes, tears, 
or other openings in the shoe or seal 
fabric. 

<ii> The secondary seal is to meet the 
following requirements: 

<A> Gaps between the tank wall and 
the secondary seal are not to exceed 
0.32 cm < 'ril in.> in width for a cumula
tive ·length of 95 percent of the cir
cumference of the tank, and are not to 
exceed 1.3 cm < 'nt in.> in width for a cu
mulative length of the remaining 5 
percent of the circumference of ·the 
tank. No gap between the tank wall 
and the secondary seal shall exceed 1.3 
cm <lh in.>. 

<B> The secondary seal is to be in· 
stalled above the primary seal so that 
the space between the roof edge and 
tank wall is completely covered, except 
as provided in paragraph <a>U><U><A> 
of this section. 

<C> There are to be no holes, tears, 
or other openings in the seal or in any_ 
seal fabric. 

<iii> All openings in the roof except 
for automatic bleeder vents and rim 
space vents are to provide a projection 
below the liquid surface and are to be 
equipped with a cover, seal, or lid. The 
cover, seal, or lid is to be in a closed 
<I.e. no visible gap> position at all 
times except when the device is in 
actual use. Automatic bleeder vents 
are to be closed at all times except 
whe the roof is floated off or landed 
on the roof leg supports and rim vents 
are to be set to open only when the 
roof is being floated off the roof leg 
supports. · 

<iv> Any emergency roof drain is to 
be provided with a slotted membrane 
fabric cover that covers at least 90 per
cent of the area of the opening, or 
equivalent as provided in § 61.113a. 

<2> A fixed roof container with an in· 
ternal-floating-type cover · which is 
equipped with a closure seal between 
the tank wall and roof edge. All open
ings, except stub drains, are to be 
equipped with a cover, seal, or lid. The 
cover, seal, or lid Is to be in a closed 
position at all times except when the 
device is in actual use. Automatic 
bleeder vents are to be closed at all 
times except when the roof is floated 
off or landed on the roof leg supports. 
Rim vents, if provided. are to be set to 
open when the roof is being floated off 
the roof leg supports or at the manu
facturer's recommended setting. 

<3> A vapor recovery system, capable 
of collecting all hydrocarbon vapors 
and gases discharged from the storage 
vessel, and a vapor disposal system ca· 
pable of processing such hydrocarbon 
vapors and gases so as to prevent their 
emlS.slon to the atmosphere. 

<4> A system equivalent to those de· 
scribed in paragraphs <a><l>. <a><2>. or 
<a><3>, as provided in§ 61.113a. 

Cb) The owner or operator of any 
storage vessel which contains a petro
leum liquid which, as stored, has a 
true vapor pressure greater than 570 
mm Hg <11.1 psia>. shall equip the 
storage vessel with: 

< 1 > A vapor recovery system, capable 
of collecting all organic vapors and 
gases discharged, and a vapor return 
or disposal system capable of process
ing such hydrocarbon vapors and 
gases so as to prevent their emission to 
the atmosphere; or 

<2> Equivalent as provided in 
§ 60:113a. 

§ 61.113a Equivalent equipment. 
<a> Upoh written application from an 

owner or operator, the Adminisirator 
may approve use of equipment which 
has been demonstrated to his satisfac· 
tlon to be equivalent .in terms of re
ducing hydrocarbon emissions to the 
atmosphere to that prescribed for 
compliance with a specific paragraph 
of this subpart. 

Cb> A nonmetallic resilient seal 18 ap. 
proved as equivalent to the shoe. seal 
required by § 61.112a<a><l><D if the 
gaps between the tank wall and the 
primary seal do not exceed 0.32 cm < 1AI 
in.> in width for a cumulative length 
of 95 percent of the circumference of 
the tank and do not exceed 1.3 cm < ir.i 
in.> in width for a cumulative length 
of the remaining 5 percent of the cir
cumference of the tank and the gaps 
between the tank wall arid the second· 
ary seal used above the nonmetallic re
silient seal do not exceed 0.32 cm <"~ 
in.> over the entire circumference of 
the tank. 

<Sec. 114 of the Clean Air Act as amended 
(42 u.s.c. 7414).) 

§ 60.114a Testing and p~edures. 
Ca> Except as provided in § 60.8<b>, 

compliance with the standard pre-
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scribed in § 60.112Ca) shall be deter
mined as follows: 

Cl)' The owner or operator of any 
storage vessel subject to thls Subpart 

· · which has an external floating roof 
·shall meet the following requirements: 

CD Determine the gap widths be
tw'een the primary seal and the tank 
wall and the secondary seal and the 
tank wall, and furnish the Administra
'tor with a written report of the re
·sults. Thls shall de done either before, 
or within 60 days after, the storage 
vessel 1!> initially filled with petrojeum 
liquid, at least once every five years 
thereafter, and at other times as may 
be required by the ·Administrator 
under seetion 114 of the Act. The gap 

·widths ~h~ll be determined according 
to the following procedures: 

i.A> Me&Sure the gaps at various root 
levels, including the lowest level of the 
roof legs, the maximum roof height, 
and six approximately equidistant 
points between these two levels. 

<B> Measure the gaps continuously 
around the circumference of the tank 
and detennin·e the accumulated dis-
tance for each gap width. . . 

<C> Measure the gaps 'With probes of 
diameter equal to each gap width spec

, lfied in §§ 60.112a<a>< l> <D<A> and 
<il>CA>. A gap is deemed to exist under 
the following conditions: 

<ll For a prim'ary seal, the probe ls 
to touch the iici.uid surface without 
forcing,' and . . 

· <Z> For a secondary seal, the probe ls 
to tou!'.!h the prunary seal without 
forcing. 

<D> Tabulate the gap widths: gaps 
less than or equal tc;> 0.32 cm <'le· in.> 
are to be considered e.quivalent to 0.32 
cm <'Is in.>. gaps great.er than 0.32 cm 

. < IJii in.> but less than . or equal to l.3 
cm. (lh in.) are to be considered to be 
equivalent to 1.3 cm ( % in.), and gaps 
greater than 1.3 cm <'12 in.> but less 
than or equal to 3.8 cm-<1'12 in.> are to 
be considered equivalent to 3.8 cm < l % 
~~ . 

Ciil Provide the Adni!nistrator 30 
days.prior. notice of the gap measure
ment tci afford the· Administrator the 
.opportunity to have an observer pres. 

· ent.. · 

[Sec. 114 of the Clean Air Act ns emended 
(42 u.s.c. 7414)]. 

§ 60.115a. Monitoring of o~nntion11. 
<a> The owner or o~rator of my 

stOrage ·vessel to which . thls subpart 
applies shall fp'r each storage vessel 

. maintain a file of each type of petro
. leum liq~id stored, of the typical Reid 
·"vapor· pressure of each type of petro-

leum liquid stored, and of the dates of 
storage.· Dates on which the storage 
vessel ls einpty shall be shown. 

Cb) The owner or operator of My 
storage ve5sel to which this subpart 
·applies shall for each .storage vessel 
determine md record the average 

monthly storage tempei"atu:re and true 
vapor pressure of the petroleum liquid 
stored at such temperature if: 

< l > The petroleum liquid has a true 
vapor pressure, lilS stored. greater than 
26 mm Hg <0.5 psia> but less than 78 
mm Hg Cl.5 ps!a> and ls stored in a 
storage vessel other than one equipped 
'With an external floating roof, an in
terval-floating-type cover, a vapor re
covery system or their equivalents; or 

<2> The petroleum liquid has e true 
vapor pressure, as stored, greater than 
470 mm Hg <9.1 psia> and is stored in a 

·storage vessel other than one equipped 
with a vapor recovery system or its 
equivalent. 

<c> The everage monthly storage 
temperature is w !!J"i~hmetic everage 
celculated for eact. caizuda\' month, or 
portion thereof 1X storage ls for less 
than a month, from bulk liquid stor
age temperatures determined at least 
once every 7 days. 

<d> The ti"ue vapo:r pressure ls to be 
determined by the procedure in API 
Bulletin 2517. This procedure is de
pendent upon determination of ihe 
storage temperature end the Reid 
vapor pressure, which requires sam
pling of the petroleum liquids in the · 
storage vessels. Unless the Administra
tor requires in specific cases thai the 
stored petroleum liquid be sampled, 
the true vapor pressure may be deter
mined by using the avet"age monthly 
storage temperature and the typical 
Reid vapar pressure. For those liquids 
for which certified specifications limit
ing the Reid vapor pressure e:idst, that 
Reid vapor pressure may be used. For 
other liquids, supporting a.nruytical 
data must be made· av~.ilable on Fe
quest to the Administratoi" when typi
cal Reid vapor pressure is used. 

<e> In orde:r that the primary seal 
may be routinely inspected, the sec
ondary seal is to allow easy insertion 
Of p:rcl)es U9 in 3.3 :!3!1 <1 'lz m.) in cli
runeter in c.t !eJ£'.: Loar ic::atio:lS to 
measure gaps in the primary 5e&1 on 
storage vessels equipped with external 
floating roofs. 

<Sec. ll'i\ of the Clell.Il Air Act es =ended 
(112 U.B.C. 7111\ll>. 

CFR Doc. '?8-133130 Wiled C-17-78; !l:<Jii run] 

[®©?Cl Pc7l> 0@] 
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l?tl'.'ilif!i: · Moc1bg o:;i C'ro(;X):=l 51G~&~o 0:::~ 
Pom!02:::i llJ"J1blCl S~o Vonoola 

A&ENCY: Env!Yorunentf>J J!l'x'otection 
_Agency, 
ACTION: l8Iemin.g on p:-opc:oetl rule.: 

StJl\ill\JlA.RY: Tais document im
nounc~ 2. public lb.ell.ring on the s~d-

ards of performance for petroleum 
liquid storage vessels which are pro
posed in this issue of the FEDERAL REG
XSTER. 

DATES: Hea:ring Date: Wednesday, 
June 7, 1978. See Supplementary ln
fonnation for additional information. 
ADDRESSES: Hearing held: Room 
3906, Waterside Mall, 401 M Street 
SW., Washington, D.C. See Supple
menta771 lnfonnation for additional in
formation. 
FOR FURTHER INFORMATION 
{;ONT ACT: 

Mr. Don R. Goodwin, Director, 
Emission Standards and Engineering 
Division <MD-13), Environmental 
Protection ...C1gency, Research Trian
gle Park, N.C. 27711, telephone 919-
541-5271. 

SUPPLEMENTARY INFORMATION: 
!n accordance with section 3.07Cd><5> of 
the Clean Air Act, a public hearing on 
the standards of performance for pe
troleum liquid storage vessels which 
are proposed in this issue of the F'ED
IDIAL RzcasTll:R will be held as follows: 

DATE: Wednesday, June 7, 1978. 
l?LACE: Room 3906, Waterside Mall, 
401 M Street SW., Washington, D;C, 
TIME: 9:00 a.m. 

· PURPOSE: Interested persons will be 
provided the opportunity for oral pres
entation of data, views, or arguments 
concerning the proposed standards of 
perfomiance ior petroleum liquid stor
age vessels. The hearing is open to the 
public. 
· Persons wishing to make oral pre

sentations, which will be limited to 15 
minutes each, or to attend the hearing 
should notii:V EPA by May 31 by con
i&cting Ms. Mary Jane Clark, Emission 

· Stanclards l!.nd Engineering Division 
<MD-13), U.S. Environmental Protec
tion Agency, Research Triangle Park, 
N.C. 277!1, telephone 919-541-5271. 
Any member of the public may file a 
written statement with EPA before, 
during, or within 30 · days after the 
heE!'!ng. Written statements should ·be 
ecldtessed to Mr. JlllCk R. Fanner at 
the &ddress 11b<>ve. 

A verbatim transc:ript of the hearing 
imd written statements will be availa
:Ole for public inspection and copying 
during normal working hours at the 
U.S. fillvironmental Protection Agen
cy's Public Information Reference 
Unit, Room 2922, Water8ide.1Vlall, 401 
M Street SW., Washington, D.C. 20460 
C:Occ!!et Number OAQPS-78-2>. 

lO&ted: M&y 0, 1978. 
EDWARD F. Tull:RK, 

£.cting Aasistant AdministratoY 
· for Air ~rut Waste Manage-

meni. - , 
cm DoC. '111-.13014 Filed 5-17-78; 8:45 am] 
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STANDARDS OF PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Starage Vessels for Petroleum Liquids 

Correction 
In FR Doc. 78-13380 appearing at 

page 21616 in the issue for Thursday, 
May 18, 1978, the date given for the 
receipt of comments now reading 
"June 19, 1978" should have read 
"July 17, 1978". 
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ENVIRONMENTAL PROTECTION 
AGENCY 

[ 40 CFR Part 60) 

[FRL-1231-11 

Review of Standards of Performance 
for New Stationary Sources: 
Seeondary Brass and Bronze Ingot 
Production · 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Review of Standards. 

SUMMARY: EPA has reviewed the 
standard of performance for secondary 
brass and bronze ingot production 
plants (40 CFR 60. 130, Subpart M}. The 
review is required under the Clean Air 
Act, as amended August 1977. The 
purpose of this notice is to announce 
EPA's intent not to undertake revision of 
the standards at this time. 
DATES: Comments must be received on 
or before August 20, 1979. 
ADDRESSES: Comments should be sent 
to the Central Docket Section (A-130}. 
U.S. Environmental Protection Agency, 
401 M Street, SW., Washington, D.C. 
20460, Attention: Docket No. A-7~10. 
The Document "A Review of Standards 
of Performance for New Stationary 
Sources-Secondary Brass and Bronze 
Plat Plants" (EPA-450/3-7~1) is · 
available upon request from Mr. Robert 
Ajax (MD-13), Emission Standards and 
Engineering Division, U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Robert Ajax, telephone: (919) 541-
5271. 
SUPPLEMENTARY INFORMATION: 

Background 

In June of 1973, the EPA proposed a 
standard under Section 111 of the Clean 
Air Act to control particulate matter 
emissions from secondary brass and 
bronze ingot production plants (4o CFR 
60.230, Subpart M}. The standard, 
promulgated in March 1974, limits the 
discharge of any gases into the 
atmosphere from a reverberatory 
furnace which; 

1. Contain particulate matter in excess 
of 50 mg/dscm (0.022 gr/dscf). / 

2. Exhibit 20 percent opacity or 
greater. 

In addition, any blast (cupola} or 
electric furnace may not emit any gases 
which exhibit 10 percent opacity or 
greater. · 

The Clean Air Act Amendments of 
1977 require that the Administrator of 
the EPA review and, if appropriate, 
revise established standards of 
performance for new stationary sources 
at least every 4 years [Section 
111(b)(1)(B)]. This notice announces that 
EPA has completed a review of the 
standard of performance for secondary 
brass and bronze ingot production 
plants and invites comment on the 
results of this review. 

Findings 

Industry Statistics 

In 1969, there were approximately 60 ' 
brass and bronze ioSot pro'1uction · 
'facilities in the United States. Currently, 
only 35 facilities are operational, and 
only one facility has become operational 
since the promulgation of the NSPS in 
1974. No new facilities or modifications 
are know to be currently planned or 
under construction. 

Ingot production has shown a steady 
decline from the 1966 peak year 
production of 315,000 Mg (347,000 tons} 
to a low of 160,000 Mg (186,000 tons} in 
1975, the last year for which nationwide 
statistics were published. The decline 
has been caused by a decline in the 
demand for products ll}ade with brass or 
bronze and large scale substitution of 
other materials or technologies for the 
previously used bl'ft98 or bronze. No 
information has been reported which 
would indicate a reversal of the decline 
in brass and bronze ingot production or 
in the number of operating plants. 

Emissions and Control Technology 

The current best demonstrated control 
technology, the fabric filter, is the same 
as when the standards were originally 
promulgated. No major improvements in 
this technology have occurred during the 
intervening period. 

High-pressure drop venturi scrubbers 
are used, to some extent, in the brass 
and bronze industry, but their overall 
control efficiency is lower than that of 
fabric filters. Electrostatic precipitators 
have not been used in the industry due 
to both the low gas flow rates and high 
resistivity of metallic fumes. 

Only one facility has become subject 
to the standard since its original 
promulgation. This facility was tested in 
February·1978. The average test result of 
16.9 milligrams/dry standard cubic 
meters (mg/dscm), or 0.0074 grains/dry 
standard cubic feet (gr/dscf), is lower 
than most of the test data used for 
justification of the current standard of 
50 mg/dscm (0.022 gr/dscf}, but this 
single test is not considered sufficient to 
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draw any overall conclusion about 
Improved control technology. 

Fugitive emissions continue to be a 
problem In the brass and bronze 
industry. In most cases, these emissions 
are very difficult to capture and equally 
difficult to measure during testing. It 
was primarily for the former reason that 
the current particulate standard does 
not apply during pouring of the ingots. 
This overall situation has not changed in 
that only complete enclosure of the 
furnace can result in full control of 
fugitive emissions. However, 
information is available indicating that 
there may be additives capable of 
reducing fugitive emissions during 
pouring. Also, improved control of 
fugitive emissions may be possible 
through improved hood design. 

Conclusions 

Based on the above findings. EPA 
concludes that the existing standard of 
performance is appropriate and no 
revision is needed. While extension of 
the standard to include fugitive 
emissions would be possible, the lack of 
anticipated growth in the industry does 
not justify such action. 
PUBLIC PARTICIPATION: All interested 
persons are invited to comment on this 
review and the conclusions. 

Dated: June 12, 1979. 
Douglas M. f:ostle, 
Administrq,tor. 
(FR Doc.19-19003 Filed &-1&-79; 8:45 am] 
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ENVIRONMENTAL PROTECTION 
AGENCY 

I 40 CFR Part 60 I 

CFRL 1012-ll 

STANDARDS Of PERFORMANCE FOR NEW 
STATIONARY SOURCES; IRON AND mn 
PLANTS, IASIC OXYGEN FURNACES 

Review of Standanh 

AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Review of standards. 
SUMMARY: EPA has reviewed the 
standards of pnformance for basic 
oxygen process furnaces <BOPFs> used 
at iron and steel plants. The review is 
required under the Clean Air Act, as 

_amended jn August 1917. The purpose 
of this notice is to announce EPA"s 
intent to propose amendments· to the 
standards at a later date. 
DATES: Comments must be received 
by May 21, 1979. 
ADDRESS: Send comments to: Mr. 
Don Goodwin <MD-13>. Emission 
Standards and Engineering Dhision, 
U.S. Environmental Protection 
Agency. Research Triangle Park., N.C. 
27711. 
FOR FURTHER INFORMATION 
CONTACT: 

Mr. Robert Ajax. telephone: <919> 
541-5271. 
The document "A Review of Stand

ards of Performance of New Station
ary Sources-Iron and Steel Phnts/ 
Bassic Oxygen Furnaces"' <report 
number EPA-450/3-78-116> is availa
ble upon request from Mr. Robert 
Ajax <MD-13>. Emission Standards 
and Engineering Division. U.S. Envi
ronmental Protection Agency, Re
search Triangle Park. N.C. 27711. 
SUPPLEMENTARY INFORMATION: 

BACKGROUND 

ParHculate matter emissions from 
BOPFs fall In two categories. primary 
and secondary. Emissions associated 
with the oxygen blow portion of the 
BOPF are termed "primary" emis
sions. These emissions are generated 
at the rate of 25 to 28 kg/Mg C50 to 55 
lb/ton> of raw steel. Emissions gener
ated during ancillary operations, such 
as charging and tapping, are termed 
··secondary" or fugiti\'e emissions. 
These emissions are generated at a 
lower rate in the range of 0.5 to 1 kg/ 
Mg Cl to 2 lb/ton> of raw steel. 

In June of 1973, EPA proposed a reg
ulation under Section 111 of the Clean 
Air Act to control primary particulate 
emissions from basic oxygen process 
furnaces at Iron and steel plants. The 
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regulation, promulgated In March 
1974, requires that no owner or opera-

. tor of any furnace producing steel by 
charging scrap steel, hot metal, and 
flux materials into a vessel and intro
ducing a high volume of an oxygen
rich gas shall discharge into the at
mosphere any gases which contain 
particulate matter in excess of 50 mg/ 
dscm <0.022 gr/dscf>. 

The Clean Air Act Amendments of 
1977 require that the Administrator of 
the EPA review and, if appropriate, 
re\'ise established standards of per
formance for new stationary sourcs at 
least every 4 years <Section 
lll<bl<l><B>>. This notice announces 
that EPA has completed a review of 
the standard of performance for basic 
oxygen process furnaces at iron and 
steel plants and invites comment on 
the results of this review. 

FINDINGS 

INDUSTRY GROWTH RATE 

The present economic conditions in 
the United States and worldwide steel 
industry have created a significant 
excess U.S. BOPF capacity and a 
tightening of the availablitly of capital 
for future expansion. Since the pro
mulgation of the BOPF standard, new 
BOPF construction has declined sig
nificantly. For example, three of the 
four units scheduled for startup 1D 
1978 were originally scheduled to 
begin production in 1974. This coupled 
with the lack of any additional indus
try announcements of new U.S. BOPF 
contrucUon, indicates that construc
tion of new BOPFs which would be 
subject to a revised new source per
formance standard CNSPS> is not 
likely to commence before 1980, if 
then. Construction of new plants 
beyond 1980 will be dictated by domes
tic ·economic conditions and interna
tional competition. and is, therefore, 
uncertain. 

PRIMARY EMISSION CONTROL 

Re,·iew of the literature and per
formance test data indicates that the 
use of. a closed hood in conjunction 
with a scrubber or an open hood in 
conjunction with either a scrubber or 
electrostatic precipitator currentiy 
represents the best demonstrated con· 
trol technologies for controlling BOPF 
primary emissions. All BOPFs that 
have been installed since 1973 Incorpo
rate closed hood systems for particu
late emission control. The closed hood 
control system In combination with a 
venturi scrubber . has become the 
system of choice of the U.S. steel in
dustry because this system saves 
energy and has generally lower main
tenance requirements compared with 
the older open-hood electrostatic pre
cipltator system. Use of the closed 
hood system requires that approxi-

-
mately 80 perceut less air be cleaned 
than with the opm hood system. The 
potential• also exists with the closed 
hood system for using the carbon 
monoxide off-gas as a fuel source. 

A3 of early 1978, no NSPS compli
ance tests had be!'n carried out since 
the promulgation of the standard. Per
tinent data are available. ho\\'e\'er. 
from emission tests on a limited 
number of new BOPFs. These tests. 
carried out using EPA Method 5, indi
cate that primary particulate emission 
levels of between 32 and 50 mg/dscf 
CO.OU and 0.022 gr/d:>cf> are being 
achieved using the same control tech
nology as that existing at the time the 
standard for primary emissions was es
tablished for BOPFs. The rationale 
for the current NSPS level of 50 mg/ 
dscm <0.022 gr/dscfl for primary stack 
emissions, as described In 1973, is 
therefore, still considered to be valid. 

.SECONDARY EMISSION CONTROL 
TECHNOLOGY 

Secondary or fugitive emissions not 
captured by the BOPF primary emis
sions control system during various 
BOPF ancillary operations currently 
amount to more than 100 tons annual
ly. One of the principal sources of 
these emissions, the hot metal charg
ing cycle, can generate amounts of fu
gitive emissions on the order of 0.25 
kg/Mg <0.5 lb/ton> of charge. These 
emissions are presently uncontrolled 
in most of the older BOPFs and only 
partially controlled in most BOPFs 
that have come on stream during the 
past 5 years. 

Control of secondary emissions in
volves a developing technology that 
requires in-depth study to determine 
the most effective methods of fume 
capture. Although potentially expen
sive to construct, the complete furnace 
enclusure equipped with several auxil
iary hoods is currently the only dem
onstrated technology exhibiting the 
potential· for effectively minimizing fu
gitive emissions from a new BOPF. 

Seven new BOPFs installed in the 
U.S. in the past 7 years have incorpo
rated partial or full furnace enclosures 
as part of the original particulate 
emission control system. Since these 
designs had deficiencies. these systems 
are operating with varying dt>grees of 
success. Six new furnace enclosure in
stallations due to commenee oper
ations In 1978, Including four on new 
BOPFs a,nd two retrofit installations. 
will incorporate a secondary hood 
inside the furnace enclosure with suf
ficient volume for fugitive emission 
control. 

CLARIFICATION OF WORDING OF NSPS 
STANDARD 

Review of the existing standard re
vealed possible ambiguity in the word
ing of the NSPS with regard to the 
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definitions of a BOPF. Also, the defi
nition of the operating cycle during 
which sampling Is performed requires 
clarification. Specifically, the stack 
emissions averaged over the oxygen 
blow part of the cycle could be signlfl. 
cantly different from the emissions av
eraged over a period or periods that 
Includes scrap preheating and turn
down for vessel sampling. The current 
standard Is unclear as to which averag
ing time should be used. Since no tests 
to date have come under the NSPS, 
averaging time _has not been an Issue: 
however, L11terpretlng · the standard 
will be a problem until this matter Is 
resolved. 

CONCLUSIONS 

Based upon the above findings, the 
following conclusions have been 
reached by EPA: 

< 1 > The best demonstrated systems 
of emissions control at the time the 
standard for primary emissions was es
tablished for BOPF have not changed 
In the past 5 years. <See APTD-1352c 
<EPA/2-74-003), Background Informa
tion for New Source Performance 
Standards, Volume 3, Promulgated 
Standards.) These technologies con
trol emissions to a level consistent 
with the current standard; therefore, 
revision to the existing standard is not 
required, if only primary emissions are 
to be controlled. 

<2> Secondary or fugitive emissions 
from BOPFs represent a major air pol· 

lutlon emission - source. EPA, there
fore, Intends to Initiate a project to 
revise the existing standard of per
formance to Include fugitive emissions. 
This development project Is planned 
to begin during 1979 and lead to a pro
posal 20 months after Initiation. In ad· 
dltlon, an assessment of foreign tech· 
no logy, which ahs been Initiated by 
the Agency, will be Included In the 
basis for the revised standard. The as
sessment may lead to further conclu
sions about the allowable emissions 
from the primary gas cleaning stack 
due to the Interdependence of primary 
and secondary control technologies. 

<3> The ambiguities In the present 
standard concerning definition of a 
BOPF and the operating cycle to be 
measured should be clarified, and a 
project to do so has been Initiated. 

PuBLIC PARTICIPATION 

' All Interested persons ·are Invited to 
comment on this review, the conclu
sions, and EPA's planned action. Com
ments should be submitted to: Mr. 
Don Goodwin <MD-13), Emission 
Standards and Engineering Division, 
U.S. Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711. 

Dated: March 9, 1979. 
BARBARA BLUM, 

Acting Administrator. 
& 

CFR Doc. '19-8360 Filed 3-20-'19; 8:45 am] 

FEDERAL REGISTER, VOL 44, NO. 56-WEDNESDAY, MARCH 21, 1979 

V-N-3. 



ENVIRONMENTAL 
PROTECTION 

AGENCY 

• 

STANDARDS OF 
PERFORMANCE FOR NEW 

STATIONARY SOURCES 

SEWAGE TREATMENT PLANTS 

SUBPART 0 



Federal Register / Vol. 44, No. 229 I Tuesday, November 27, 1979 / Proposed Rules 

40 CFR Part 60 

[FAL 131~3) 

Standards of Performance for New 
Stationary Sources: Sewage 
Treatment Plants; Review of Standards 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION Review of standards. 

- SUMMARY: EPA has reviewed the 
standards of performance for sewage 
treatment plant sludge incinerators (40 
CFR 60.150). The review is required 
under the Clean Air Act, as amended 
August 1977. The purpose of this notice 
is to announce EPA's plan to defer 
decision on the need to revise the 
standards and to undertake a program 
to further assess emission rates, control 
technology. and the current standard. 
DATES: Comments must be received by 
January 28, 1980. 
ADDRESS: Comments should be 
submitted to the Central Docket Section 
(A-130), U.S. Environmental Protection 
Agency. 401 M Street, S.W., 
Washington, D.C. 20460, Attention: 
Docket No. A-79-17. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Robert Ajax, telephone: (919) 541-
5271. The document "A Review of 
Standards of Performance for New 
Stationary Sources-Sewage Sludge 
Incinerators·· (EPA-450/3-79-010) is 
available upon request from Mr. Robert 
Ajax (MD-13), Emission Standards and 
Engineering Division, Environmental 
Protection Agency, Research Triangle 
Park. North Carolina 27711. 
SUf>PLEMENTAAY INFORMATION: 

Background 
Prior to the promulgation of the NSPS 

in 1974. most sewage sludge incinerators 
utilized low pressure scrubbers (2 to 8 
in. WG) to reduce emissions to the 
atmosphere. These scrubbers were 
designed to meet State and local 
standards that were on the order of 0.2 
to 0.9 grams/dry standard cubic meter 
(dscm) or 0.1 to 0.4 grains/dry standard 
cubic foot (dscf) at 50 percent excess air. 
Incineration standards, for the most 
part. reflected general incineration of all 
types with emphasis on municipal solid 
waste. A separate standard for sewage 
sludge incineration emissions was 
unusual. Control efficiencies, based on 
an uncontrolled rate of 0.9 grains/ dscf. 
were between 50 and 90 percent. 

In June of 1973, the Environmental 
Protection Agency proposed a standard 

under Section 111 of the Clean Air Act 
to control particulate matter emissions 
from sewage sludge incinerators. the 
standard, promulgated in March 1974 
and amended in November 1977, applies 
to any incinerator constructed or 
modified after June 11, 1973, that burns 
wastes containing more than 10 percent 
sewage sludge (dry basis) produced by 
municipal sewage treatment plants, or 
charges more than 1000 kg (2205 lb/day) 
municipal sewage sludge (dry basis). 
The standard prohibits the discharge of 
particulate matter at a rate greater than 
0.65 grams/kg of dry sludge input (1.30 
lb/ton) and prohibits the discharge of 
any gases exhibiting 20 percent opacity . 
or greater. 

The Clean Air Act Amendments of · 
1977 require that the Administrator of 
the EPA review and, if appropriate, 
revise established standards of 
performance for new stationary sourc.es 
at least every 4 years [Section 
111(b)(1)(B)]. This notice announces that 
EPA has undertaken a review of the 
standard of performance for sewage 
sludge incinerators ·and sets forth initial 
findings based on this review. EPA is 
however, deferring a final decision on 
the need to revise the standard until 
further data can be obtained and 
analyzed pertaining to the form of the 
standard, parameters affecting emission 
rates. and coincineration. Comments on 
these findings and this action are 
invited. 

Findings 

Status of Sewage Sludge Incinerators . 
It is estimated that approximately 240 

municipal sludge incinerator units are 
presently in operation. A large number 
of incinerators were built in the 1967-
1972 period and this growth has 
continued, although at a somewhat 
slower rate since 1972. A compilation of 
incinerator units subject to the 
construction grants program indicated 
that 92 new units were either in the 
contruction or planning stages in mid-
1977. A total of 23 sludge incinerators 
have been identified which are subject 
to the standard and which have been 
tested for compliance. 

Emission Rates and Control Technology 

Particulate matter from the inert 
material in sludge is present in the flue 
gas of sewage sludge incinerators. 
Uncontrolled emissions may vary from 
as low as 4 g/kg (8 lb/ton) dry sludge 
input to as high as 110 g/kg (220 lb/ton) 
dry sludge input depending upon the 
incinerator type and the sludge 
composition (e.g .. percent volatile solids, 
percent moisture. and source treatment). 
Since adoption of the standard, wet 
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scrubbers operating with pressure drops 
in the range of 7 to 32 in. WG and a 
mean of 20 in. WG have been employed 
exclusively and have been successful for 
controlling emissions to the level 
required by the standard. The average 
emission from tests of 26 facilities since 
1974 was 0.55 g/kg with a standard 
deviatin of 0.35 g/kg (1.1 ±0.7 lb/ton) 
dry sludge input. When tests from one 
obviously underdesigned facility and 
three facilities not subject to the 
standard were deleted. the average 
emission was 0.45 a/kg with a standard 
deviation of 0.17 g/kg (0.91 ± 0.33 lb/ 
ton) dry sludge input or about 30 percent 
below the standard. The scrubber 
configurations which were employed 
included three-stage perforated plate 
impingment scrubbers operating at 7 to 9 
in WG and venturi scrubbers. or venturi 
scrubbers in series with various 
impingment plate scrubbers operating in 
the 9 to 32 in. WG range. 

While these test results are consistent 
with the standard. an analysis of the test 
results shows an inconsistent 
relationship between scrubber pressure 
drop and emissions as expressed in 
units of the standard. This appears to be 
due to both the facility type and input 
sludge composition, particularly solids 
content. Moreover, experimental data 
from some of the tested units suggest 
that incinerators burning sludge below 
20 percent solids may have difficulty 
complying with the NSPS. Because 
combustion air requirements per unit of 
dry sludge increase with increasing 
sludge moisture, actual stack volume 
concentrations of 0.01 grains/dry 
standard cubic meter or less are needed 
to meet the standard ""'hen high 
moisture sludges are incinerated. For 
example, two incinerators burning 
sludges of 16 percent solids achieved 
only marginal compliance and low 
volume concentrations of 0.009 and 0.010 
grains/ acf. 

An additional finding b.ised on an 
analysis of the test data which are now 
available concerns the relationship 
between emissions expressed in terms 
of grain loading on a dry basis and 
emissions per weight of dry sludge 
burned. As initially proposed, the 
standard was expressed as a volume 
concentration standard equal to 0.031 
grains/dscf. Due to comments received 
relative to the use of dilution air and the 
difficulties involved in measuring and 
correcting to dry volume. the 
promulgated standard was established 
at 1.3 lb/dry ton sludge input. This was 
based on data available at the time of 
promulgation showing that the 
promulgated and proposed standards 
were equivalent. However. an analysis 
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of tha data which are now· available 
indicate a nominal equivalence between 
1.8 lb/ton dry sludge and 0.031 grains/. 
dscf for typical sludges. 

One factor at leaiit partially 
responsible for the difference in 
equivalent emission factors, in addition 
to affecting the relationship between 
pressure drop and mass emissions, is 
the moisiure content in the L11put sludge. 
The average solids content of the sludge 
associated with the data cited above is 
24 percent. However, tests of two other 
facilities with input sludge having a 
relatively high solids content of between 
27 and 33 percent showed an 
equivalence similar to that found by 
EPA in 1973 (e.g .. 0.03 grains/dscf 
equivalent to 1.3 lb/ton dry sludge 
input). 

Opacity levels from s1,1ccessful 
emissions tests never exceeded 15 
percent and were most often either O or 
5 percent. These results are similar to 
those found when the standard was first 
proposed as a 10 percent value with 
exceptions allowed during 2 minutes of 
a 60 minute test cycle. This standard 
was changed to 20 percent with no 
exemptions except during startup, shut 
down, or malfunctions. The current data 
indicate that the rationale used to arrive 
at the 20 percent opacity level till 
applies. This rationale, in addition to 
field observations obtained with Method 
9, involved instrumental data and 
theoretical projections of the opacity 
which could. under extreme conditions, 
occur at a facility complying with the 
particulate matter standard. A 
reevaluation of this standard was 
undertaken and reaffirmation was 
announced in the Federal Register on 
February 18, 1976. -

Application of the Standard to 
Coincineration 

The coincineration of municipal solid 
waste and sewage sludge has been 
practiced in Europe for several years, 
and on a limited scale in the U.S. 
However. as energy resources become 
scarce and more costly, and where land 
disposal is economically or technically 
unfeasible, the recovery of the heat 
content of dewatered sludge as an 
energy source will become more 
desirable. Due to this and the 
institutional commonality of these 
wastes and advances in the 
preincineration processing of municipal 
refuse to a waste fuel. many 
communities may find joint incineration 
in energy recovery incinerators an 
economically attractive alternative to 
their waste disposal problems. 

Coincineration of municipal solid 
waste and sewage sludge, as described 
above, is not explicitly covered in 40 

CFR 60. The particulate standard for 
municipal solid waste described in 
Subpart E (0.18 g/dscm or 0.08 g/dscf at 
12 percent co.1 applies to the 
incineration of municipal solid waste in 
furnaces with a capacity of at least 45 
Mg/day (50 tons/day). Subpart 0, the 
particulate standard for sewage sludge 
incineration (0.65 g/kg dry sludge input 
or 1.3 lb/ton dry sludge), applies to any 
incinerator that burns sewage sludge, 
with the exception of small communities 

,_practicing coincineration. 
To clarify the situation when 

coincineration is involved, EPA adopted 
the policy that when an incinerator with 
a capacity of at least 45 Mg/day (50 
tons/day) burns at least 50 percent 
municipal solid waste, then the Subpart 
E applies regardless of the amount of 
sewage sludge burned. When more than 
50 percent sewage sludge and more ~an 
45 Mg/day (50 tons) is Incinerated, the 
standard is based upon Subpart 0 or, 
alternatively, a proration between 
Subparts 0 and E. The proration 
scheme, however, has a discontinuity 
when a municipal incinerator bums 50 
percent solid waste. 

The alternative of prorating the 
Subparts E and 0 is not straight
forward, since the two s.tandards are 
stated in different units. The proration 
scheme requires a transformation of the 
municipal incineration standard 
(Subpart E) from grams per dry standard 
cubic meter (grains per dry standard 
cubic foot) at 12 percent CO, to grams 
per kilograms (pounds per dry ton) 
refuse input, or a transformation of the 
sewage sludge standard (Subpart 0) 
from grams per dry kilograms (pounds 
per dry ton) input to grams per dry 
standard cubic meter at 12 percent CO,. 
Such transformations are dependent on 
the percent CO, in the flue gas stream, 
the stoichiometric air requirements, 
excess air, the volume of combustion 
products to require air, end percent 
moisture In refuse or sludge, and the 
heat content of the sludge and solid 
waste. 

Other Pollutants 

Incineration of sewage sludge results 
in the emission to the atmosphere of 
trace elements and compounds, some of 
which are hazardous or potentially 
hazardous. Substances of concern 
include mercury, lead. cadmium, 
pesticides. and organic metter._Among 
these, mercury emissions from sewage 
sludge 'incinerators are specifically 
limited under the National Emission 
Standards for Hazardous Air Pollutants 
(40 CFR 61.50 et seq.). 

The emission of other trace 
compounds and elements, while not 
subject to specific limitations is 
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controlled by particulate matter control 
equipment or directly by the high 
temperatures in the combustion process 
end with the exception of cadmium, no 
data were obtained during this review to 
indicate a need for specific limitations 
on emissions of these materials resulting 
from incineration of typical sludges. 
Tests have shown high destruction 
efficiencies for pesticides, and organics 
in sewage sludge incinerators. Similarly. 
test data suggest that high pressure 
scrubbers of the type normally 
employed to meet the particulate 
standards also reduce lead emissions to 
below the level required to meet 
ambient standards. In contrast, data 
suggest that cadmium emissions may 
not be adequately controlled. A separate 
program is underway in EPA to 
independently assess the need to 
regulate cadmium. Final decisions on 
this will be announced in a separate 
action. In the event that the need to limit 
cadmium emissions from sewage sludge 
incinerators is indicated, appropriate 
action will be taken. 

Conclusions 

The available test data support the 
validity of the standard. However, the 
marginal compliance of several facilities 
operating with high pressure drops. the 
apparent relationship between sludge 
moisture content and emission rates. 
and the inconsistent relationship 
between pressure drop and scrubber 
performance as measured in terms of the 
standard are matters which require 
further study. Such a study will be 
undertaken later and will include further 
analysis of data regarding sludge 
dewatering, incinerator types. control 
technology, and the relationship 
between control device operating 
parameters. sludge solids content, 
emission rates, and alternative forms for 
expression of emission rates. This will 
also include an analysis of alternative 
means for establishment of standards 
applicable to coincineration. A final 
conclusion on the need for revision of 
the standard will not be made until this 
study is complete. 

Dated: November 16. 1979. 
Barbara Blum, 
Acting Administrator. 
IFR Doc. ~36473 Filed 11-26-79: 8;45 am) 
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STANi>A!lDS 01? PIE!lfOl'tAAANQ L'Ol111\ll<\'.'J 
STATIONAl'tY souac::IES 

!;}rim1111ry Aluminum lnduo~ 

AGENCY: Environmental Protection 
Agency <EPA>. 

ACTION: Proposed rule and notice of 
public hearing. o 

SUMMARY: The proposed amend
ments would require primary alumi
num plant performance tests to . be 
conducted at least once each month, 
allow potroom emissions to be above 
the level of the current standard <but 
not above a higher limit of 1.25 kg/Mg 
<2.5 lb/ton» if an owner or operator 
can establish that the emission control 
system was properly operated at the 
time the excursion above the current 
standard occurred, revise the refer
ence method for determining fluoride 
emissions from potroom roof monitors, 
and clarify some provisions in the ex
isting standard. These amendments 
are being proposed in response to ar
guments raised by four aluminum 

·companies who filed petitions for 
review of the standard of perform
ance. The intended effect of the pro
posed amendments is to account for 
the inherent variability of fluoride 
emissions from the aluminum reduc
tion process and to require monitoring 
of fluoride emissions to insure proper 
operation and maintenance of the pol
lution control systems. 

A public hearing ~ill be held to pro
vide interested persons an opportunity 
for oral presentation of data, views, or 
arguments concerning the proposed 
standards. 

DATES: Comments. Comments must 
be received on or before November 20, 
1978.· Public hearing. The public hear
ing will be held on October Hi, 1978, 
beginning at 9:30 a.m. and ending· at 
4:30 p.m. Request to speak at hearing. 
Persons wishing to attend the hearing 
or present or.ii testimony should con
tact EPA by October 11, 1978. 

ADDRESSES: Comments. Comments 
should be submitted to ·Jack R. 
Fanner, Chief, Standards Develop
ment Branch <MD-13), Emission 
Standards and Engineering Division, 
Environmental Protection Agency, Re
search Triangle Park, N.C. 27711. 

Public hearing. The public heariqg 
will be held at Waterside Mall, Room 
3906, 401 M Street SW., Washington, 

"" D.C. 20460. Persons wishing to present 
oral testimony should . noti!r Mary 
Jane Clark, Emission Standards and 
Engineering Division . <MP-:1~>,. :¢qvi-

ronmental Protection Agency, Re
search Triangle Park, N.C. 27711, tele
phone 919·-541-5~71. 

Standard support document. The 
support document for the proposed 
amendments may be obtained from 
the U.S. EPA Library <MD-35>, Re
search Triangle Park, N.C. 27711, tele
phone 919-541-2777. Please refer to 
Primary Aluminum Background Infor
mation: Proposed Amendments <EPA-
450/2-78-025a>. 

Docket. The docket, number 
OAQPS-78-10, is available for public 
inspection and copying at the EPA 
Central Docket Section <A-130), Room 
2903B, Waterside Mall, 401 M Street 
SW., Washington, D.C. 20460. 

~R FUR.,.,HER INFORMATION 
CONTACT:· 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
<MD-13J, Environmental Protection 
Agency, Research Triangle Park, 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 

.PROPOSED AMENDMENTS 

It is proposed to amend Subpart S
Standards of Performance for Primary 
Aluminum Plants by requiring that 
performance tests be performed at 
least once each month during the life 
of an affected facility. Previously, per
formance tests were !"equired only as 
provided in 40 CFR 60.8<aJ <i.e., within 
60 days after achieving the maximum 
production rate, but not later than 180 
days after initial start- up and at other 
times as may be required by .the Ad
ministrator under section 114 of the 
Clean Air Act>. The proposed amend
ments would also allow potroom emis
sions to be above the level of the cur
rent standard <0.95 kg/Mg <1.9 lb/ton> 
for prebake plants and 1.0 kg/Mg <2.0 
lb/ton> for Soderberg plants>. but not 
!l.h0v~ 1.2" kg 11\ITr- '" "' 11->/tonl, if ::i.n 
owner or opei <:.tor 1;3..1, .:;stablish that 
the emission control system was prop
erly operated and maintained at the 
time the excursion above the current 
standard occun-ed. Emissions may not 
be above 1.25 kg/Mg under any condi
tion. Other amendments would <ll 
clarify Reference Method 14 proce
dures: <2> clarify the definition of "po
troom group;" <3> replace English and 
metric units of measure with the In
ternational System of Units <SI>; <4> 
allow the owner or operator of a new 
faclllty to apply to the Administrator 
for an exemption from the monthly 
testing ri:quirement for primary and 
anode bake· plaht emisSioris: and <5> 
clarify the procedure for determining 
the rate of· aluminum production for 
fluoride emission calculations.···· . . . . . 

BACKGROUND · 
,1 .. ) •• . ' : .. 

. ·A .standard . of. performance. for new 
:Primary a.lumi11um ~!ants was promul-

gated on January 26, 1976 <41 FR 
3826J, and shortly thereafter petitions 
for review were filed by four U.S. alu
minum companies. The principal argu
ment raised by the petitioners was 
that the standard was too stringent 
and could not be consistently complied 
with by modern, well-controlled facili
ties. <Facilities which commenced con
struction prior to Octobf'r 23. 1974. are 
not affected by the standard.> Follow
ing discussions with the petitioning 
aluminum companies. EPA conducted 
an emission test program at the Ana
conda Aluminum Co. plant in Sebree, 
Ky. The Sebree plant is the newest 
primary aluminum plant in the United 
States. and its emisssion control 
system conforms with what EPA has 
defined as the best technological 
system of continuous emission reduc
tion for new facilities. The purpose of 
the test program was to aid EPA in its 
reevaluation of the standard by ex
panding the emission data base. The 
test results were available in August of 
1977 and indicated that there is some 
probability that the result of a per
formance test conducted· at a modern, 
well-controlled plant would be above 
the existing standard. EPA has con
cluded that this justifies revising the 
standard. 

RATIONALE 

EPA's decision to amend the existing 
standard is based primarily on the re
sults of the Sebree test program. The 
test results may be summarized as fol· 
lows: <lJ The measured emissions were 
variable, ranging from 0.43 to 1.37 kg/ 
Mg C0.85 to 2.74 lb/ton) for single test 
runs: and (2) emission variability ap
peared to be inherent in the produc
tion process and beyond the control of 
plant personnel. Since the Sebree 
plant represents the latest technology 
for the aluminum industry, EPA ex
~,.ts that new plants covered by the 
standard may also exhibit emission 
variability. . . 

An analysis performed by EPA on 
the results of the nine Sebree test 
runs indicates that there is .about an 8· 
percent probability that a perform
ance test would violate the current 
standard. <A performance test is de
fined in 40 CFR 60.8(f) as the arithme
tic mean of three separate test runs. 
except in situations where a run must 
be discounted or canceled and the Ad· 
ministrator approves using the arith· 
metlc mean of two runs.J The petition
ers have estimated chances of viola
tion ranging from about 2.5 to 10 per
cent. Although the Sebree data base is 
not large enought to permit a thor
ough statistical analysis, EPA believes 
it is adequate to demonstrate a need 
for revising the current standard. 

EPA considered a number of possible 
solutions to the -~mission variability 
problem including raising the level of 
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the current standard, allowing a cer
tain number of monthly tests to 
exceed the current standard based on 
an expected failure rate, a.nd specify
ing an equipment 'standard in place of 
the Cw-rent emission. standard. These 
and other possible solutions weu re
jected because they did not satisfy the 
following criteria: The revised stand
ard <1> must be enforceable, <2> must 
provide Jar the variability of emis· 
sions, and <3> must not allow emission 
levels to be higher than indicated by 
the Sebree plant, which employs the 
best system of emission reduction. 

The solution EPA proposes is to 
amend Subpart S to allow a perform
ance test to be above the current 
standard provided the owner or opera-
· tor submits to EPA a report clearly 
demonstrating that the emission con
trol system was properly operated and 
maintained during the excursion 
above the standard. The report would 
be used as evidence that the high 

. emission level resulted from random 
and uncontrollable emission variabil· 
ity, and that the emission variability 
was entirely beyond the control of the 
owner or operator of the affected fa. 
cility. Under no circumstances, howev
er. would performance test results be 
allow£>d above 1.25 kg/Mg <2.5 lb/ton>. 
EPA believes that emissions from a 
plant equipped with the proper con
trol system which is properly operated 
and maintained would be below 1.25 
kg/Mg at all times. 

Within 15 days of receipt of the re
sults of a performance test which fall 
between the current standard and 1.25 
kg/Mg, the owner or operator of the 
affected facility would be required to 
submit a report to the Enforcement 
D•vision of the appropriate EPA Re· 
gional Office indicating that all neces- . 
sary control devices were on-line and 
operating properly during the per
formance test, describing the oper
·ation and maintenance procedures fol· 
lowed, and setting forth any explana
tion for the excess emissions. EPA re
quests comments on additional criteria 
to be used by the Regional Offices to 
determing whether the control devices 
were properly operated and main· 
tained during the performance test. 

The proposed amendments would 
also require, following the initial per
formance test required under .0 CFR 
60.S<a>. additional performance testing 
at least once each month during the 
life of ,the affected facility. During 
visits to existing plants, EPA person
nel have observed that the emission 
control systems are not always operat
ed ·and maintained as well as possible. 
EPA believes that good operation and 
maintenance· of control systems Is es
sential and expects the monthly test
'ing requirement to help achieve this 
goal. The Administrator has the au
thority wider section 114 of the Clean 
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Air Act to require additional testing if 
necessary. 

It Is important to emphasize that 
the following operating and mainte
nance ·procedures are exemplary of 
good control of emissions and should 
be Implemented at all times: < 1 > Hood 
covers should fit properly and be In 
good repair; <2> if equipped with an ad
justable air damper system, the hood 
exhaust rate for individual pot.s should 
be increased whenever hood covers are 
removed from a pot <the exhaust 
system should not be overloaded by 
placing too many pot.s on high ex
haust); C3> hood covers should be re
placed as soon as possible after each 
potroom operation; <4> dust entrain· 
ment should be minimized during ma
t.eri&ls handling operations and sweep. 
ing of the working aisles; (5J only tap
ping crucibles with functional aspira
tor air return systems <for returning 
gases under the collection hooding) 
should be used; and (6) the primary 
control system should be regularly in· 
spected and properly maintained. EPA 
believes that the proposed amend
ments are clearly achievable provided 
the control system is properly de
signed and installed and, as a mini
mum, the six procedures noted above 
are emplemented. 

The proposed amendments affect 
not only prebake designs, such as the 
Sebree plant, but also Soderberg 
plants. Available data for existing 
plants Indicate that Soderberg and 
prebake plants have similar emission 
variability. Thus, EPA feels justified 
in extrapolating its conclusions about 
the Sebree prebake plant to cover So
derberg designs. It is unlikely that any 
new Soderberg plant will be built due 
to the high cost of emission control 
for these designs. However, existing 
Soderberg plants may be modified to 
such an extent that they would be 
subject to these regulations. 

Under the proposed amendments 
anode bake plants would be subject to 
the monthly testing requirement, but 
emissions would not be allowed under 
any circamstances to be above the 
level of the current bake plant stand· 
ard. Since there Is no evidence that 
bake plant emissions are as variable as 
potroom emissions, there is no need to 
excuse excursions above the bake 
plant standard. 

The proposed arnencbnent8 would 
allow the owner or operator of a new 
plant to apply to the Administrator 
for an exemption from the monthly 
testing requirement for the primary 
control system and the anode bake 
plant. EPA believes that the testing of 
these systems as often as once ea.ch 
month may be unreasonable given 
that < 1 > The contribution of primary 
and bake plant emissions to the total 
em1ss1on rate is n1inor, averaging 
about 2.5 and 5 percent, respectively; 

<2> primary and bak.e plant emissions 
are much less variable than secondary 
emissions; and (3) the cost of primary 
and bake plant emissions sampling is 
high. An application to the Adminis
trator for an exemption from monthly 
testing would be required to include 
<ll evidence. that the primary and 
bake plant emissions have low variabil· 
lty; <2> an alternative testing schedule; 
and <3> a representative ·value for pri
mary emissions to be used in total flu
oride emission calculations. 

EPA estimates the costs associated 
with monthly performance testing to 
average about $4,000 for primary tests. 
$5,000 for secondary tests, and $4.000 
for bake plant tests. These estimates 
assume that < 1 > Testing would be per
formed by plant personnel; C2J each 
monthly performance test would con· 
sist of the average of 3 24-hour runs; 
(3) sampling would be performed by 
two crews working 13-hour shifts: <4> 
primary control system sampling 
would be performed at a single point 
in the stack; and <5> Sebree inhouse 
testing costs would be representative· 
of average costs for other new plants. 
Although these assumptions may not 
hold for all situations; EPA believes 
they provide a representative estimate 
of what testing costs would be for new 
plants. 

Also amended is the procedure for 
determining the rate of aluminum pro
duction. Previously, the rate was based 
on the weight of metal .tapped during 
the test period. However, since the 
weight of metal tapped does not 
always equal the weight of metal pro
duced, undertapplng or overtapping 
during a test period would result in er
roneous porduction rates. EPA be
lieves It would be more reasonable to 
judge the weight. of metal produced 
according to the average weight of 
metal tapped during a 30..day period 
<720 hours> prior to and including the 
test date. The 3-day period would 
allow for overtapping and undertap
plng to average out, and this would 
give a more accurate estimate of the 
true production rate. 

Other amendments would < 1 > clarify 
the definition of potroom group to 
cover situations where two potroom 
segments are ducted to a common con
trol system; <2> incorporate use of the 
International System of Units <SI>: 
and <3> make minor editorial changes 
in the regulations. 

METHOD 14 

The proposed amendments to Refer
ence Method 14 would update the test 
method to reflect EPA's experiences 
at the Sebree tesi program. Also, the 
amendments would make Method 14 
consistent with recent revisions of 
Methods 1 through 8 <42 FR 41754>. 
The intended effect of the proposed 
amendments is to clarify testing proce-
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dures and to improve the reliabllity of 
the test method. · 

The principal amendments would be 
as. follows: C 1 > More ·detailed anemo
meter specifications and calibration ' 
procedures would be delineated; <2> a 
performance check of ·each anemo
meter and each recorder <or counter> 
would be required following each test 
series Cl.e., following each series of test 
runs as required for a performance 
test under 40 CFR 60.8<f»; <3> data ad· 
Justment procedures would be includ
ed for anemometers and recorders Cor 
counters> that fail the performance 
check; <4> to be con5istent with ·the 
new definition of "potroom · group" 
more specific guidelines would be In· 
eluded for both the location of the 
sampling manifold and the number 
and location of the propeller anemo· 
meters; <5> for convenience, each 
Method 14 test run could be divided 
Into "sub-runs"; <6> the use of a sepa
rate Method 13 train for each sub-run 
would be allowed, ·provided that the 
sampling nozzle size for all trains ls 
the same; <7> a procedure would·be In· 
eluded for calculating the fluoride 
concentration ·when more · than one 
sampling train ls used; <8> the tester 
would be allowed greater freedom as 
to the method by which velocity esti
mates are made for setting lsoklnetic 
flow; <9> the limits of acceptable lso· 
kinetic results would be more clearly 
defined, and a data adjustment proce
dure would be Included for cases 
where the results are outside these 
limits; ClO> the number and location of 
points for the Method 13 sampling 
runs would be determined aceording to 
the revised Method l; <11> the use of a 
Type s pitot tube for making manifold 
intake nozzle adjustments would be 
disallowed; <12> the use of a differen
tial pressure gauge conforming to the 
specifications of the revised Method 2 
would be required for manifold Intake 
nozzle velocity measurements; and <13> 
calibration of the thermocouple would 
be required after each test series, 
using the procedure outlined in the re-
vised Method 2. · 

Due to the complexity of the amend
ments, the entire ·test method has 
been rewritten and is presented' In re~ 
vised form. 

PuBUC "HEARING 

A public hearing will be held to dis· 
cuss the proposed standards in accord
ance with section 307Cd><S> of the 
Clean Air Act. · Persons wishing to 
make oral presentations should , con
tact EPA at· the .addl-ess' .above. Any 
member of the ·public 1may 1flle a writ· 
ten statement. with. EPA before, 
during, or within 30 days after . the 
hearing. Written statements should be 
addressed to Mr., irack R. Fanner at 
the address above. · · · · · · · · · 

: , 'I l,,'. 
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A verbatim transcript of the hearing 
and written statements will be availa
ble .for public inspection and copying 
during normal working hours at EPA's 
Central Docket Section in Washing
ton, D.C. <address sarile as above>. 

MISCELLANEOUS 

The docket ls an organized and com
plete file of all the information sub
mitted to or otherwise considered by 
EPA in the development of this rule· 
making. The principal purposes or' the 
docket are Cl) to allow members of the 
public and industries involved to Iden
tify and participate in the rulemaklng 
process, and <2> to serve as the record 
for Judicial review. The docket ls re
quired under section 307Cd) of the 
Clean Air Act, as amended, and is 
available for public inspection and 
copying at the address abC've. 

The proposed amendments would 
not alter the applicability date of Sub· 
part S. Subpart S applies to all new 
primary ·aluminum plants for which 
construction or modification began 
after the original proposal date < Octo
ber 23, 1974>. 

As prescribed by section 111 of the 
Clean Air Act, promub;ation of the 
original standard of performance <41 
FR 3826) was preceded by the Admin
istrator's determination that primary 
aluminum plants contribute slgnifi· 
cantly to air Pollution which causes or 
contributes to the endangerment of 
public health or welfare. In accord
ance with section 117 of the act, publi
cation of tne original proposed stand
ard <39 FR 37739) was preceded by 
consultation with appropriate advisory 
committees, independent experts, and 
Federal departments and agencies. 
The Administrator' wlll welcome com
ments on all aspects of the proposed 
regulation, including economic and 
technological issues, and on the re
vised test method. 

It should be noted that standards of 
performance for new sources· estab
lished under section 111 of the Clean 
Air Act reflect: 

CTlhe ·degree of emission limitation and 
the percentage reduction achievable 
'through application of the best technologi
Ca.I system of continuous emission reduction 
which <taking Into consideration the cost of 
achieving . such emission reduction, any 
nonalr quaiity health and environmental 
Impact arid, energy requirements> the Ad· 
ministrat.Or determines has been adequately 
demonstrated "<section q l<al< ll.l 

· Although there may be emission 
control ;technology available that can 
reduce emissions below those levels re
quired to comply with standards of 
performance, this technology might 
not be' selected as the basis of stand
ards of ·performance due to costs asso
ci~ted with its use. Accordingly, stand
ards .. of. performance should not be 
.viewed ·as the ultimate in achievable 

emission control. In fact, the act re
quires <or has potential for requiring> 
the imposition of a more stringent 
emission standard in several situa
tions. 

For example, applicable costs do not 
necessarily play as prominent a role in 
determining the "lowest achievable 
emission rate" for new or modified 
sources located in nonattainment 
areas, I.e., those areas where statutori· 
ly-mandated health and welfare stand
'a.rds are being violated. In this respect. 
section 173 of the act requires that a 
new or modified source constructed in 
an area which exceeds the National 
Ambient Air Quality Standard 
<NAAQS> must reduce emissions to 
the level which· reflects, the "lowest 
achievable emission rate" <LAER>. as· 
defined in section 171<3), for such cat
egory of source. The statute defines 
LAER as that rate of emissions which 
reflects: 

<Al The most stringent emission limlta· 
tion which ts contained in the implementa
tion plan of any State for such class or cate
gory of source, unless the owner or operator 
of the proposed source demonstrates that 
such limitations are not achievable or 

<Bl The most stringent emission limita.· 
tion which Is achieve<! In practice by such 
class or category of source, whichever is 
more stringent. 

In no event can the emission rate 
exceed any applicable new source per
formance standard <section 171<3 >.> 

A similar situation may arise under 
the prevention of significant deteriora· 
tlon.ofair quality provisions of the act 
<Part C>. These provisions require that 
certain •sources <referred to in section 
169<1)) employ "best avallable control 
technology" <as defined in section 
169<3» for all ,pollutants regulated 
under the act. Best available control 
technology <BACT> must be deter
mined on a case-by-case basis, taking 
energy, environmental and economic 
impacts,· and other costs into account. 
In no event may the application of 
BACT.result.µt emissions of any pol
lutants which wlll exceed the emis
sions. allowed by. anY applicable stand
ard established pursuant to section 
111 <or112> of the.act. 

.In all events, State implementation 
.plans <SIP's> _approved or promulgated 
under section 110 of the act must pro
vide for the attainment and mainte-

. nance of ;National Ambient Air Qual
ity . Standar¢;, designed . to .protect 
public health and welfare. For this 
purpose, SIP's must. in some cases re

. quire·. ireater emission reductions than 
those:• requfre·c:;1: by standards of per
'fonnance for new sources. 

Finai1y; States are free under section 
1 i6 'c:lf'the :act' (o est?-blish even· more 
stringent. emission limits than those 
establisli~CI' tin'der section 1111 ·or those 
nece'~ar.y to' at(ltin. "or main'tain. the 
'NriQS .under section 110. According-
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ly, new sources may in some cases be 
subject to limitations more stringent 
than EPA's standards of performance 
under section 111, and prospective 
owners and operators of new sources 
should be aware of this possibility in 
planning for such facilities. 

The major costs incurred by the pro
posed amendments are associatrd with 
the periodic emission testing require
ment. EPA believes that these costs 
are reasonable and would ha\•e a negli
gible i111pact on: < 1 > Potential infla
tionary or recessionary effects; < 2 > 
cornpetition v;ith resp0ct to small busi· 
ness; C3J consumer costs: and <4J 
enrrgy use. The Administrator has de
termined that the proposed amend
ments are not "substantial" and do 
not require preparation of an Econom
ic Impact Assessment. 

Dated: September 8, 1978. 

DoUGLAS M. COSTLE. 
Administrator. 

It is proposed to amend Part 60 of 
Chapter I, Tille 40 of the Code of Fed
eral Regulations as follows: 

Subpcirt A-Genefal Provi.;ans 

1. Section 60.8 is amended by revis
ing paragraph Cdl to read as follows: 

§ 60.8 Performance tests. 

• 
,dl The owner or operator of an af

fected facility shall pro\·ide the Ad
ministrator 30 days prior notice of any 
performance test. except as specified 
under other subparts. to afford the 
Administrator the opportunity to have 
observers present. 

• 
Subpart 5-St!'ndards af Perfarmance for 

Primary Aluminum Plants 

2. Section 60.191 is amended by de
leting paragraph (i) and by revising 
paragraphs CdJ and <fl as follows: 

§ 60.191 Definitions. 

• 
<dJ "Potroom group" means an un

controlled potroom, a potroom which 
is controlled individually, or a group of 
potrooms or potroom segments ducted 
to a common control system. 

• • • • • 
en "Aluminum equivalent" means an 

amount of aluminum which can be 
produced from a Mg of anodes pro· 
duced by an anode bake plant as deter
mined by§ 60.195Cgl. 

• • • 
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3. Section 60.192 is amended by re
vising paragraph Cal and adding para
graph <bl to read as follows: 

§ 60.192 Standards for nuoridt'S. 

<al On and after the date on which 
the initial performance test required 
to be conducted by § 60.8 is completed. 
no owner or oper:f\.or subject to the 
provisions of this subpart shall cause 
to be discharged into the atmosphere 
from any affected facilitl' any gases 
containing total fluorides, as measured 
according to § 60.8, above: 

Cll 1.0 kg/Mg <2.0 lb/tonl of alumi
num produced for potroom groups at 
Soderberg plants: except that emis
sions between 1.0 kg/Mg and 1.25 kg/ 
Mg <2.5 lb/tonl will be considered in 
compliance if the owner or operator 
demonstrates that exemplary oper
ation and maintenance procedures 
were used .with respect to the emission 
control system and that proper control 
equipment was operating at the affect
ed facility during the pcrforma.'1ce 
test; 

< 2l 0.95 kg/Mg < 1.9 lb/ton> of alumi
num produced for potroom groups at 
prebake plants: except that emissions 
between 0.95 kg/Mg and 1.25 kg/Mg 
<2.5 lb/tonl will be· considered in com
pliance if the owner or operator dem
onstrates that exe1'!lplary operation 
and maintenance procedures were 
used with respect to the emission con
trol system and that proper control 
equipment was operating at the affect
ed facility· during the performance 
test: and 

C3J 0.05 kg/Mg CO.l lb/ton> of alwni· 
num equivalent for anode bake plants. 

Cb> Within 15 days of receipt of the 
results of a performance test which 
fall between the 1.0 kg/Mg and 1.25 
kg/Mg levels in paragraph <al<l > of 
this section or between the 0.95 kg/Mg 
and 1.25 kg/Mg levels in paragraph 
<al<2> of this section, the owner or op
erator shall submit a report indicating 
whether all necessary control de\'ices 
were on-line and operating properly 
during the performance test, describ
ing the operation and maintenance 
procedures followed, and setting forth 
any explanation for the excess emis
sions, to the Director of the Enforce
ment Division of the appropriate EPA 
Regional Office. 

4. Section 60.195 Is amended as fol
lows: 

<a> By redeslgnating paragraphs ca> 
through <g> as <c> through <I> respec
tively; 

Cb> By deleting in redeslgnaled para
graphs <g>< 1 >. <h>. and <I> the words 
"metric ton" wherever they appear 
and Inserting In their place "Mg;" 

<c> By deleting "Ca>" in redeslgnated 
paragraph <e> and inserting in its 
place "Cc>;" 

Cdl By deleting the word "tons" In 
redesignated paragraph <gH3l and ln'
serting in its place "Mg;" 

<el By delrting "§ 60.195<dJ" in redes
ignated paragraph < h l and inserting in 
its place"§ 60.195<f>;" 

<fl Be deleting"§ 60.195<ei" in redes
ignated parngraph c i > and inserting in 
its place"§ 60.195<gl;" 

Cg) By adding new paragraphs <al 
and Cb>. and by· re\·ising redcsignated· 
paragraph <fl as follows: 

§ 60.195 Test methods and procedure•. 

<al Following the initial perform
ance test as required under §60.8( a.). an 
owner or operator shall conduct a per
formance test at least once each 
month during the life of the affected 
facility, except when malfunction pre· 
vent representative sampling, as pro
\ided under§ 60.8<c'>. The owner or op
erator shall give the Administrator at 
least 7 days advance notice of each 
test. The Administrator may require 
additional testing under section 114 of 
the Clean Air Act. 

Cbl An owner or operator may peti
tion the Administrator to establish an 
alternative testing requirement that 
requires testing less frequently than 
once each month for a primary control 
system or an anode bake plant. U the 
owner or operator shows that emis
sions from the primary control system 
or the anode bake plant have low vari
ability during day-to-day operations . 
the Administrator may establish such 
an alternative testing requirement. 
The alternative testing requirement 
shall include a testing schedule and, In 
the case of a primary control system, 
the method to be used to determine 
primary control system emissions for 
the purpose of performance tests. The 
Administrator shall publish the alter
native testing requirement In the FED· 
ERAL REGISTER. 

• 
<fl The rate of aluminum production 

is determined by dividing 720 hours 
into the weight of aluminum tapped 
from the affected facility during a 
period of 30 days prior to and includ
ing the final run of a performance 
test. 

• • 
<Sec. 111. 114. 30l<al of the Clean Air Act as 
amended <42 U.S.C. 7411. 7414. 760l<all.l 

.APPENDIX A-REFERENCE METHODS 

· 5. Method 14 is revised to read as fol
lows: 

14-DETERMINATION OF FLUORIDE 
EMISSIONS FROM POTROOM ROOF MONITORS 
OF PRIMARY ALUMINUM Pl.ANTS 

1. Principle and applicabilit11. 
1.1 Principle-Gaseous and particulate 

fluoride roof monitor emissions are drawn 
Into a permanent sampling manifold 

l'!DRAL R!GtSlER, VOL 43, NO. 112-TUESDAY, SEn!MIER 19, 1978 

V-S-!:i 



through several large nozzles. The sample is 
transported from the sampling manifold to 
ground level through a duct. The gas in the 
duct is sampled using Method lJA or 13B
Determination of Total Fluoride Emissions 
from Stationary Sources. Effluent velocity 
and volumetric flow rate are determined 
with anemometers permanently located in 
the roof monitor. 

1.2 Applicability-This method is appli
cable for the determination of fluoride emis
sions from stationary sources only when 
specified by the test procedures for deter
mining compliance with new source per
formance standards. 

2. Apparatus. 
2.1 Velocity measurement apparatus. 
2.1.1 Anemometers-Propeller anemo-

meters, or equivalent. Each anemometer 
shall meet the following specifications: < l> 
Its propeller shall be made of polystyrene, 
or similar material o{ uniform density. To 
insure uniformity of performance among 
propellers. it is desirable that all propellers 
be made from the same mold; <2> the propel
ler shall be properly balanced. to optimize 
performance; (3) when the anemometer is 
mounted horizontally, its threshold velocity 
shall not exceed 15 m/min (50 fpml; <4l the 
measurement range of the anemometer 
shall extend to at least 600 m/min < 2,000 
fpml; <5l the anemometer shall be able to 
withstand prolonged exposure to dusty and 

, corrosive environments; one way of acliiev
, ing this is to continuously purge the bear

ings of the anemometer with filtered air 
during operation; <6l all anemometer com

:' ponents shall be properly shielded or en-
; cased, such that the performance of the an

emometer is uninfluenced by potroom 'mag
netic field effects; <7l a known relationship 
shall exist between the electrical output 
signal from the anemometer generator and 
the propeller shaft rpm, at minimum of 
three rpm settings between 60 and 1800 
rpm; note that one of the three rpm settings 
shall be within 25 percent of 60 rpm. Ane
mometers having other types of output sig
nals <e.g., optical) may be used, subject to 
the appoval of the Administrator. If other 
types of anemometers are used, there must 
still be a known relationship (as described 
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above> between output signal and shaft For the purpose of recording velocity, .. con· 
rpm; also, each anemometer must be tinuous"' shall mean one readout pf'r 15· 
equipped with a suitable readout system. minute or shorter time interval. A constant 

2.1.2 Installation of anemomcters-2.1.2. J amount of time shall elapse bet wern read· 
If the affrcted facility consists of a single, ings. Volumetric flow rate may bt> drter· 
isolated potroom <or potroom segment\. in- mined by an electrical count of anemomrtn 
stall at least one anemometer for every 85 revolutions. The recorders or countns shall 
meters of roof monitor length. If the length permit identification of the velocities or 
of the roof monitor divided by 85 meters is flowrate measured by each indi\'idual ant .. 
not a whole number. Tound the fraction to mometer. 

h 2.1.4 Pilot lube-Standard-t.yp(' pitot 
the nearest whole number to determine t e tube, as described in § 2.7 of M;·thod 2. and 
number of anemometers needed. For moni-
tors that are less than 130 m in length. use having a coefficient of 0.99 .:: 0.01. 
at least two anemometers. Divide the monl· 2.1.5 Pilot tube -<optionall-lsolatf•d, 
tor cross-section Into as many equal areas as Type S pitot tube. as dPscribed in ~ 2.1 of 

Method 2.· The pitot· ',lube shall haw a 
anemometers and locate an anemometer at known coefficient. deterrriim·ci as outlin<·d in 
the centroid of each equal area. § 4,1 of Method 2. · 

2.1.2.2 If the affected facility consists of 2.1.6 Differential Pressure gaugr,--Jn· 
two or more potrooms <or potroom seg- clined manometer ,_or ... equ)valf'nt. as d<'
mentsl ducted to a common control de\'ice, scribed In§ 2.2 of;Methcio 2., 
install anemometers in each potroom <or 2.2 Roof monitor air sampling svstr111. 
segmenU that contains a sampling mani- 2.:u Sampling ductwo"d-A minimum ol 
fold. Install at least one anemometer for one manifold system shall be installed for 
every 85 meters of roof monitor length of each ·potroom group' <as defined in Subpart 
the potroom <or segment>. If the potroom S. §60:191), The manifold system and ~on· 
<or segment> Jengt.h divid,ed by 85 is not a necting duct shall be permanently "inst.ailed 
whole number, round the fraction to the to draw an air sample from the roor"monHrr 
nearest whole number to determine the to ground level. A typical installation of 
number of anemometers needed. If the po- duct for drawing a sample from a roof moni
troom <or segment> length is less than 130 tor to ground level is shown in figure 14-1. 
m. use at least two anemometers. Divide the A plan of a manifold system that is located 
potroom (or. segment l monitor· .cross-section •· in a:· roof monitor is shown in figurt> 14- 2. 
into as many equal areas as anemometers These drawings represent ·a typical installa· 
and locate ·an anemometer·at the centroid lion for a generalized roof monitor. Tlw di
of each equal area. .,. .. mensiohs ·on these figures may be alt('n·d 

2.1.2.3 At least one -anemometer shall be slightly to make the. manifold systt'm fit 
installed in the Immediate vicinity <i.e,, Into a particular roof.-monitor. but the gen· 
within 10 ·ml of the center of the manifold era! configuration sh~ll .be' follov;ed. There 
<see§ 2.2.1>. l\iake a velocity traverse of the shall be eight nozzlesreach-ha\·ing a diame· 
width of the roof monitor where an anemo- ter of 0.40 to 0.50 meters. -Unless othi>rwise 
meter is to be placed. This traverse may be specified· by the Administrii,tor. the I en gt h 
made with any suitable low velocity.measur- of the manifold system from the first nozzlr 
ing device, and shall be made duririg normal to the eighth shall be 35 meters or eight 
process operating conditions, lnsta'.11 the an-· percent of the length of the pot room (or po
emometer at a point of average velocity troom segment> roof monitor, whiche\'er is 
along this traverse. · greater. The ·duct leading from the roof 

2.1.3 Recorders-Recorders. equipped monitor manifold shall be round with a di· 
with suitable auxiliary equipment <e.g. ameter of 0.30 to 0.40 meters. As shown in 
transducers) for converting the output figure 14-2, each of the sample legs of the 
signal from each anemometer to a continu- manifold shall have a device. such as a blast 
ous recording of air flow velocity, or to an gate or valve, to enable adjustment of flow 
integrated measure of volumetric flowrate. into each sample nozzle. 
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The manifold shall be located in the im
mediate vicinity of one of the propeller ane
mometers <see § 2.1.2.3 l and as close as possi
ble to the midsection of the potroom <or po
troom segment>. A\•oid locating the mani
fold near the end of a potroom or in a sec
tion where the aluminum reduction pot ar
rangement is not t}·pical of the rest of the 
potroom <or potroom sl'gmentl. Center the 
sample nozzles in the throat. of thf' roof 
monitor <see fig. 14-1 l. Construct all sample
exposed surfaces within the nozzles. mani
fold and sample duct of 316 stainless steel. 
Aluminum may be used if a new ductwork 
system is conditioned with fluoride-laden 
roof monitor air for a period of six weeks 
prior to initiai testing. Other materials of 
construction may be used if it is demon
strated through comparative testing that 
there is no loss of fluorides in the systl'm. 
All connections in the ductwork shall be
leak free. 

Locate two sample ports in a vertical sec
tion of the duct between the roof monitor 
and exhaust fan. The sample ports shall be 
at least 10 duct· diameters downstream and 
three diameters upstream from any flow 
disturbance such as a bend or contraction. 
The two sample ports shall be situated 90' 
apart. One of the sample ports shall be situ
ated so that the duct can be traversed in the 
plane of the nearest upstream duct bend. 

2.2.2 Exhaust fan-An industrial fan or 
blower shall be attached to the sample duct 
at ground level <see fig. 14-ll. This exhaust 
fan shall ha\'e a capacity such that a large 
enough volume of air can be pulled through 
the ductwork to maintain an isokinetic sam
pling rate in all the sample nozzles for all 
flow rates normally encountered in the roof 
monitor. 

The exhaust fan volumetric flow rate 
shall be adjustable so that the roof monitor 
air can be drawn isokinetically Into the 
sample nozzles. This control of flow may be 
achieved by a damper on the inlet to the ex
hauster or by any other workable method. 

2.3 Temperature measurement appara
tus. 2.3.l Thermocouple-Install a thermo
couple in the roof monitor near the samplf' 
duct. The thermocouple shall conform to 
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the specifications outlint'd in § 2.3 or 
Mi•thod 2. 

2.3.2 Si911al Transducer-Transducer. to 
chang!' the thermocouple \'Oltage output to 
a tl'mp1:rat urt' readout. 

2.3.:J Thrm10co11p/r Wire-To reach from 
roof monitor to signal transducer and re
cordt'r. 

2.3.4 Rccordrr-Suitable recorder to mon
itor t hr ou1 put from the thermocouple 
signal transducer. 

2.4 Sampli11g train-Use the train de
scribt>d in MPthods 13A and 13B. 

3. Reagents. 
3.1 Sampling and analysis. Use reagents 

describt'd in Method 13A or 13B. 
4. Ca1i./)ralion. • 
4.1 Propcllrr anemometers. 4.1.l Initial 

ca/ibraliott-Anemomrters which meet the 
specifications outlined in § 2.1.l need not be 
calibrated. pro\'ided that a reliable perform
ance cun·e rPlating anemometer signal 
output to a:r \'f'locity <covering the \'elocity 
rang!' of in!! r<'H > is available from the man
ufacturer. f'or the purposes of this method. 
a "reliable" p£'rformance cun•e is defined as · 
onr that has bren deri\'ed from primary 
standard calibration data, with the anemo
meter mountl'd verticall.v. "Primary stand
ard" data are obtainable by: < l > Direct cali
bration or one or more of the anemometers 
by the National Bureau of Standards <NBS>; 
C2l NBS-traceable calibration: or <3> Calibra
tion by direct measurement of fundamental 
parameters such as length and time <e.g .. by 
moving the anemometers through still air at 
measured rates of speed. and recording the 
output signals>. If a reliable performance 
cune is not a\'ailable from the manufactur
er. such a curve shall be generated. using 
one or the three methods described immedi
ately above. 

4.1.2 Recalibration-Extended field use 
of propeller anemometers can cause deterio
ration of some of the anemometer compo
nents, thus affecting performance. There
fore. a performance-check of each anemo
meter shall be made before <optional> and 
after <mandatory> each test series. The per
formance-check shall be done as outlined in 
§ 4.1.2.1 through 4.1.2.3. below. Alternative
ly. the tester may use any other suitable 

method. subject to lhl' apprornl of the Ad 
ministrator. that takPs into account lht· 
signal output. proprllPr condition and 
threshold velocity of th1• anr.momPtn. 

4.1.2.1 Check the signal outJJUI of !he ane
momet.er by using an accurat1· rpm gener
ator <sre fig. 14-3> or synchronous motors to 
spin the propcllrr shaft at caeh ol th!' thrPl' 
rpm setting3 described in§ 2.1.1 abon' rspec· 
ification No. 71. and mPasurin~ th1· output 
signal at each setting. II. at each sci ting, 
the output signal is within ~ 5 pprr·c·nt of its 
original value. the ant>momctcr can contin· 
ue to be used. If lht• anemomelt>r prrform· 
ance is unsatisfactory, the anemomt"ler 
shall either be replaced or repain·d. 

4.1.2.2 Check the propellt'r condition. by 
visually inspecting the propt:lln. making 
note of any significant damagt· or warpage: 
damaged or deformed propcllc·.rs shall bt· rt'

placed. 

4.1.2.3 Check the anemomPtPr t hr<'shold 
velocity as follows: Wiih thr an<'momPtn 
mounted as shown in figure 14 4, Ai. fa.stc·n 
a known weight <a straight·pin will sufficei 
to the anemometer propeller. at a fixed dis
tance from the center of the propeller shaft. 
This will generate a known torqur: for ex· 
ample. a 0.1 g weight. placed 10 cm from the 
center of the shaft. will generate a torque of 
1.0 g-cm. If the known torque causes thr 
propeller to rotate downward, approximate
ly 90" <see fig. 14-4<8l>. then the known 
torque is greater than or equal to the start· 
ing torque; if the propeller fails to rotate 
approximately 90'. the known torque is less 
than the starting torque. By trying differ· 
ent combinations of weight and distance. 
the starting torque of a particular anemo
meter can be satisfactorily estimated. Once 
an estimate of the starling torque has been 
obtained, the threshold velocity of the ane
mometer <for horizontal mounting> can bt
estimated from a graph such as figure 14-5. 
If the horizontal threshold \'elocity is ac
ceptable C < 16.7m/min !55 fpml. when this 
technique is used), the anemometer can 
continue to be used. If the thrf'shold \'l'loc· 
ity of an anemometer is found to be unac· 
ceptably high, the anemometl"r shall eithn 
be replaced or repaired. 
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4.1.2.4 If an anemometer fails the po5t· 
test performance-check <i.e .. if repair or re· 
placement of any anemometer components 
is necessary), proceed as follows: <l l Cali
brate the anemometer <before repairing ill. 
using one of the three methods described in 
section 4.1-1. above. Alternatively, the ane
mometer may be calibrated against another 
propeller anemometer that meets the speci
fications of section 2.1.1 <a detailed proce
dure is described in Citation 1 of section 7>; 
Cl> referring to the calibration curve ob
tained in step Cl), recalculate <for each run> 
the average velocity .<v> for the anemometer, 
using the data print-out obtained during the 
test series; <3> Compare each recalculated 
value of v against the reported value. If the 
recalculated vaiue of v is iess than the re· 
ported value. no adjustment in the reported 
overall average velocity for the run shall be 
made. If. however. the recalculated value of 
v exceeds tbe reported value. rrplace the re
ported value of v with the recalculated 
value. and then recompute the overall aver
a,ge velocity <.and total flowrate >. 

NOTE.-lf the anemometer located in the 
section of the roof monitor coctaining the 
sampling manifold fails the performance 
check, additional emission rate adjustments 
may be necessary <see section 6.1 l. 

4.2 Manifuld Intake Nozzles.-Adjust the 
exha11.~t fan to draw a volumetric flo.., rate 
<refer to equation 14-1> such that the en
trance velocity into each manifold nou.le 
approximates the average effluent velocity 
in the roof monitor. Measure the velocity of 
the air entering each nozzle by inserting a 
standard pitot tube into a 2.5 cm or less di
ameter hole <see fig. 14-2> located in the 
manifold between each blast gate <or valve> 
and nozzle. Note that a standard pitot tube 
Is used, rather than a type S, to eliminate 
possible velocity measurement errors due to 
cross-section blockage In the small C0.13 m 
diameter> manifold leg ducts. The pilot tube 
tip shall be positioned at the center of each 
manifold leg duct. Take care to insure that 
there is no leakage around the pitot tube, 
v•hich could affect the indicated velocity in 
the manoifold leg. If the velocity of air 
being drawn into each nozzle is not the 
same. open or close each blast gate cor 
valve l until the velocity in each nozzle is the 
same. Fasten each blast gate Cor valve> so 
that it will remain in this position and close 
the pitot port holes. Thls callbration shall 
be performed when the manifold system Is 
Installed. 

NoTE.-lt is recommended that this cali
bration be repeated at least once a year. 

4.3 Thennocouple.-After each test series, 
the thermocouple shall be calibrated, using 
the procedures outlined in section 4.3 of 
method 2. 

4.4 Recorders and/or Counters.-After 
each test series, check the calibration of 
each recorder and/or counter that was used 
<see section 2.1.3>. Check the recorder or 
counter calibration at' a rmnimum of three 
points, approximately spanning the range of 
velocities observed during the test series. 
use the calibration procedures recommend
ed by the manufacturer, or other suitable 
procedures <subject to the approval of the 
Administrator>. If a recorder or counter Is 
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found to be out of calibration. by an a\·erage 
amoun~ gN'tl.ter than 5 per<'ent ror thf' thl'f'f' 
calibrati<m points. proceed as f<lllows: C 1 I 
Based on the results of the post-test calibra
tion cht>clt. recalculate <for e1\ch runl the 
average velocit)· <vl for the anemometer 
that w'a.s connected to the recordf"r during 
the test series. If a particular recalculated 
\'alue of \' is less than the rC'ported \"alue. no 
adjustment In the reported o,·erall anrage 
velocity for the run shall be made. If, how· 

·ever. the recalculated value of v is greater 
than the reported \•alue. replace the report-
ed value of v with the recalculated value, 
and recompute the overall a\'erage \'elocity 
<and total flowrate >. 

Non:.-lf the malfunctioning recordM" or 
counter wn.s connected to th~ anemometer 
In the section of the roof monitor contain
ing the sampling manifold, additional emis
sion rate adjustments m11.y be necessary <sc·e 
§ 6.ll. 

5. Procedure. 
5.1 Roof Monitor Velocity Detennination. 

5.1.l Velocity estimate<1> for seUing isokine
tic flou•-Te assist in setting the flow In the 
manifold sample nozzles to lsoklnetic. the 
anticipated a\-erage velocity In the section 
of the roof monitor containing the sampling 
ma.ni!old shall be estimated prior to each 
test run. The tester may use any COn\·enient 
means to make this estimate <e.g., the veloc
ity Indicated by the anemometer In the sec
tion of the roof monitor containing the sam
pling manifold may be continuously moni
tored during the 24-hour period prior to the 
test run. 

If there Is question as to -i:hether a single 
estimate of average velocity is adequate for 
an entire test run Ce.g., if velocities are an
ticipated to be significantly different during 
different potroom operations>. the tester 
may opt to divide the test run Into two or 
more "sub-runs," and to use a different esti
mated a\·erage velocity for each sub-run <see 
§ 5.3.2.2>. 

5. 1-2 Velocitv detennination during a te&t 
run.-During the actual test run, record the 
velocity or volumetric flowrate readings of 
each propeller anemometer in the roof mon
itor. readings shall be taken for each anmo
meter every 15 minutes or at shorter equal 
time intervals <or continuously>. 

5.2 Temperature recording. Record the 
temperature ·of the roof monitor every 2 
hours during the test run. 

5.3 Sampling. 5.3.1 Preliminary air flow in 
ducL-During the 24 hours preceding the 
test, turn on the exhaust fan and draw roof 
monitor air through the manifold duct to 
condition the ductwork. Adjust the fan to 
draw a volumetric flow through the duct 
such that the velocity of gas entering the 
manifold nozzles approximates the average 
velocity of the air exiting the roof monltor 
in the vicinity of the sampling manifold. 

5.3.2 lsokinetic sample · rate 
adjU3tment<s>-5.3.2.1 Initial adJU3tmenL
Prior to the test run lor first sub-run, if ap
plicable; see §§ 5.1.1 and 5.3.2.2>, adjust the 
fan to provide the necessary volumetric 
flowrate In the sampling duct. so that air 
enters the manifold sample nozzles at a ve
locity equal to the appropriate estimated 
average velocity determined under § 5.1.1. 
Equation 14-1 gtves the correct stream ve
locity needed in the duct at the sampling lo
cation, In order for sample gas to be drawn 

lsokinetically into ~ manifold nozzles. 
Nest, ,-erify that the correc-t u·erage stream 
vriocity has ·been acitie\·ed. by performing a 
pitot tube traver&e of the sample duct 
ClL~ing either a standard or type S pitot 
tubel: use the procedure outlined in method 
2. 

~ (~ ;2 
--"?'('I J 

( i;d )" :r. 

Where: 

· .. ··.:: ~ . : ,,. 

V.=Desired velocity In duct at sampling lo
cation. meters/sec. 

D. = Diametet" of a roof monitor manifold 
nozzle, meters. 

D. ~ Diamef,f;'r or duC't at sampling location. 
meters. 

Vm=Average velocity of the air stream in 
the roof monitor. meters/minute. as de· 
termlned under § 5.1.1. 

5.3.2.2 AdjU3tments during nm.-lf the 
test run is divided into two or more ··sub
runs" <see § 5.1.1 >. additional isokinetic rate 
adJustment<sl inay become necessary during 
the run. Any such adjustment shall be made 
Just before the start of a sub-run. using the 
procedure outlined in§ 5.3.2.1 ~,·e. 

NOTE.-lsokinetic rate adjustments are not 
permissible during a sub-run. 

5.3.3 Sampl.e tra.iq QPf'ralion.-Sample 
the duct using the standard fluoride train 
and methods described In methods l3A and 
138. Determine the number and location or 
the sampling points in accordanC'e ll"ith 
method 1. A single train shall be used for 
the entire sampling run. Alternatively, If 
two or more sub-runs are performed, a sPpa· 
rate train may be used for each sub-run; 
note, however. that is this option is chosen. 
the area of the sampling nozzle shall be the 
same < :t: 2 percent> for each train. If the test 
run is divided into sub-runs, a complete tra
verse of the duct shall be performed during 
each sub-run. 

5.3.4 Time per run.-Each test run shall 
last 8 hours or more; If more than one run Is 
to be performed, all runs shall be of ap
proximately the same < :t: 10 pereentl length. 
If question exists as to the represt>ntative
ness of an 8-hour test, a longer period may 
be selected. Conduct each run during a 
period when all normal operations are per
formed underneath. the sampling manifold. 
During the test ·period, all pots In the po
troom group shall be operated such that 
emissions are representative of normal oper· 
atlng conditions in the potroom group. 

5.3.5 Sample recovery.-Use the sample 
recovery procedures described in method 
13A or 138. 

5.4 Analysis.-Use the analysis proct'· 
dures described in method 13A or 138. 

6. Calculationa. 
6.1 lsokinetic sampling check. 6.1.1 Cal

culate the mean velocity < v .. l for the sam
pling run, as measured by the anemometer 
in the section of the roof monitor contain· 
Ing the sampling manifold. If two or more 
sub-runs have been performed. the tester 
may opt to calculate the mean velocity ·ror 
ea.ch sub-run. 

6.1.2 Using equation 14-1. calculate theo 
expected average velocity 1 v.1 in. the sam-
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piing duct. corresponding to each value of 
v. obtained under§ 6.1.l. 

6.1.3 Calculate the actual average veloc
ity It\) In the sampling duct for each run or 
sub-run. according to equation 2-9 of 
method 2. and using data obtained from 
method 13. 

6.1.4 Exprpss Pach valu!' of u, from§ 6.1.3 
as a perc!'ntag!' of the corresponding v. 
val up from § 6.1. 2. 

6.1.4.1 If v, is IPss than or equal to 120 
perc!'nt of v.. the results arl' acceptable 
<note that In cases where the ab01·e calcula
tions ha\'e been performed for each sub-run. 
the results art' acceptable if the a\'erage per
centagp for all sub-runs is less than or equal 
to 120 percent> . 

6.1.4.2 If v, is more than 120 pl'rcent of 
Vn. multiply the reported emission rate by 
th!' following factor: 

100 

T l. -~,.,---
2CC-

6.2 A rerage velocity of roof monitor gases. 
Calculate the u·erage roof monitor velocity 
using all the velocity or volumetric flow 
readings from § 5.1.2. 

6.3 Roof monitor temperature. Calculate 
the mean value of the temperatures record
ed in§ 5.2. 

6.4 Concentration of fluorides in roof 
motiitor air <in mg F/m'I. 6.4.1 If a single 
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sampling train was used throughout the 
run. calculate the a\·erage fluoride concen
tration for the roof monitor using equation 
13A-5 of mPthod 13A. 

6.4.2 If tll"O or more sampling trains were 
used 11.e .. one per sub-run>. calculate the 
&\'crag!' fluoridP conc«'ntration for the run. 
as follov.·s: 

where: 

C,=Average fluoride concentration In roof 
monitor air. mg F/dscm. 

<F,l, =Total fluoride mass collected during a 
particular sub-run. mg F <from equation 
13A-4 of method 13A or equation 13B-l 
of method 13Bl. 

<Vm., .. •>,=Total volume of sample gas passing 
through the dry gas meter during a par· 
tlcular sub-run, dscm <see equation 13A-
1 of method 13Al. 

n =Total number of sub-runs. 

6.5 Average volumetric flow from the roof 
monitor of the potroom<sl <or potroom 
segmentlsll containing the anemometers is 
given by equation 14-3. 

• Vmt (A) (11d) Pm (29j°K) 
Om (T + •, 3a. ·rn""' .. , (Ecuati~n 14-3) 

m '' ' \J · "'9J 

whl'rr: 

Qm=Average .volumetric flow from roof 
monitor at standard conditions on a dry 
basis. m'/min. 

A~ Roof monitor open area. m '· 
V.,,=Averagr \"elocity of air In thr roof mon· 

!tor, mete.rs/minute. from § 6.2. 
P.= Pressure in the roof monitor: !'Qua I to 

barometric pressun· for this application. 
mm Hg. 

T., =Roof monitor tempnat ure, ·c. from 
~ 6.3. 

M 4 =Mole fraction of dry gas. which is l!i\'l'n 
by: 

100-100(3 . 
~, 

11'lti 

NoTE.-B., is the proportfon by \'olumf" of 
water vapor In the gas stream. from cqua· 
tlon 13A-3. method 13A. 

7. Bibliography. 1. A Slmplifil'd Procedure 
for Conducting Post-Test Calibration 
Checks of Propeller Anemometers. U.S. En
vironmental Protection Agency, Emission 
Measurement Branch. Research Triangle 
Park, N .C. July 1978. 

2. Shigehaia, R. T. A Guideline for E\'alu· 
atlng Compliance Test Results <Isokinetic 
Sampling Rate Criterion!. U.S. En\'ironmen· 
tal Protection Agency, Emission Measur!'· 
ment Branch. Research Triangle Park. N.C. 
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ENVIRONMENTAL PROTECTION 
AGENCY 

[ 40 CFR Part 60) 

IFRL 1203-7) 

Standards of Performance for New 
Stationary Sources; Glass 
Manufacturing Plants 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Proposed rule and notice of 
public hearing. 

SUMMARY: The proposed standards 
would limit emissions of particulate 
matter from new, modified, and 
reconstructed glass manufacturing · 
plants. The standards implement the 
Clean Air Act and are based on the 
Administrator's determination that glass 
manufacturing plants contribute 
significantly to air pollution. The 
intended effect is to require new, 
modified, and reconstructed glass 
manufacturing plants to use the best 
demonstrated system of continuous . 
emission reduction, considering costs, 
nonair quality health and environmental 
impact, and energy impacts. 

A public hearing will be held to 
provide interested persons an opportuity 
for oral presentation of data, views, or 
arguments concerning the proposed 
standards. 
DATES: Comments. Comments must be 
received on or before August 14, 1979. 

Public Hearing. The public hearing 
will be held on July 9, 1979 beginning at 
9:30 a.m. and ending at 4:30 p.m. 

Request to Speak at Hearing. Persons 
wishing to present oral testimony at the 
hearing should contact EPA by June 29, . 
1979. 
ADDRESSES: Comments. Comments 
should be submitted to Central Docket 
Section (A-130), United States 
Environmental Protection Agency, 401 M 
Street, S.W., Washington, D.C. 20460, 
Attention: Docket No. OAQPS 79-2. 

Public Hearing. The public will be 
held at Office of Administration 
Auditorium, Research Triangle 
Park, North Carolina 27771. Persons 
wishing to present oral testimony should 
notify Mary Jane Clark, Emission 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Rsearch Triangle Park, North 
Carolina 27711, telephone (919) 541-
5271. 

Standards Support Document. The 
support document for the proposes 
standards may be obained from the U.S. 
EPA Library (MD-35), Research Triangle 
Park, North Carolina 27711, telephone 
number (919) 541-2777. Please refer to 

"Glass Manufacturing Plants, 
Background Information: Proposed 
Standards of Performance," EPA-150/3-
79-005a. 

Docket. A docket, number OAQPS 79-
2, containing information used by EPA 
in development of the proposed 
standard, is available for public 
inspection between 8:00 a.m. and 4:00 
p.m. Monday through Friday, at EPA's 
Central Docket Section (A-130). Room 
2903 B, Waterside Mall, 401 M Street. 
S.W .. Washington, D.C. 20460. 
FOR FUATHEl_t INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, EmiHion 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, North 

• Carolina 27711, telephone number (919) 
541-5271. 
SUPPLEMENTARY INFORllATIOIC 

Proposed Standards 

The standards would apply to glass 
melting furnaces with glass 
manufacturing plants with two 
exceptions: day pot furnaces (which 
melt two tons or less of glass per day) 
and all-el~ctric melting furnaces. No 
existing plants would be covered unless 
they were to undergo modification or 
reconstruction. Change of fuel from gas 
to fuel oil would be exempt from 
consideration as a modification and 
rebricking of furnaces would be exempt 
from consideration as reconstruction. 

Specifically, the proposed standards 
would limit exhaust emissions from gas
fired glass melting furnaces to 0.15 
grams of particulate matter per kilogram 
of glass produced for flat glass 
production: 0.1 g/kg (0.2 lb/ton) for 
container glass production: 0.2 g/kg (0.4 
lb/ton) for wool fiberglass production: 
0.1 g/kg (0.2 lb/ton) for pressed and 
blown glass production of soda-lime 
formulation; and 0.25 g/kg (0.5 lb/ton) 
for pressed and blown glass production · 
of borosilicate, opal, and other 
formulations. A 15 percent allowance 
above the emission limits for gas-fired 
furnaces is proposed for fuel oil-fired 
glass melting furnaces and an additional 
proportionate allowance is proposed for 
furnaces simultaneously firing gas and 
fuel oil. 

Summary of Environmental and 
Economic Impacts 

Environmental Impacts 

The proposed standards would reduce 
projected 1983 emissions from new 
uncontrolled glass melting furnaces from 
about 5,200 megagrams (Mg)/year (5,73% 
ton/year) to about 400 Mg/year (441 
ton/year). This is a reduction of about 
92 percent of uncontrolled emisaioDL 
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Meeting a typical State Implementation 
Plan (SIP). however. would reduce 
emissions from new uncontrolled 
furnaces by about 3.700 Mg/year (4,079 
ton/year). or by about 70 percent. The 
proposed standard would exceed the 
reduction achieved under a typical SIP 
by about 1.100 Mg/year (1,213 ton-year). 
This reduction in emissions would result 
In a reduction of ambient air 
concentrations ofp!lrticulate matter in 
the vicinity of new glass manufacturing 
plants. 

The proposed standards are based on 
the use of electrostatic precipitators 
(ESP's) and fabric filters, which are dry 
control techniques: therefore, no water 
discharge would be generated and there 
would be no adverse water pollution 
impact. 

The solid waste impact of the 
proposed standards would be minimal. 
Less than 2 Mg (2.2 ton) of particulate 
would be collected for every 1.000 Mg 
(1,102 ton) of glass produced. These 
dusts can generally be recycled, or they 
can be landfilled if recycling proves to 
be unattractive. The current solid waste 
disposal practice among most controlled 
plants surveyed is landfilling. Since 
landfill operations are subject to State 
regulation, this disposal method would 
not be expected to have an adverse 
environmental impact. The additional 
solid material collected under the 
proposed standard would not differ 
chemically from the material collected 

· under a typical SIP regulation: therefore 
adverse impact from landfilling should ' 
be minimal. Also, recycling of the solids 
has no adverse environmental impact. 

For typical plants in the glass 
_manufacturing industry, the increased 
energy consumption that would result 
from the proposed standards ranges 
&om about 0.1 to 2 percent of the energy 
consumed to produce glass. The energy 
required in excess of that required by a 
typical SIP regulation to control all new 
glass melting furnaces constructed by 
1983 to the level of the proposed 
standards would be about 2 500 
kilowatt-hours per day in th~ fifth year 
and is considered negligible. Thus, the 
proposed standards would have a 
minimal impact on national energy 
consumption. 

Economic Impacts 

The eco~omic impact of the proposed 
standards 1s reasonable. Compliance 
with the standards would result in 
annualized costs in the glass 
manufacturing industry of about $8.5 
million by 1983. For typical plants 
constructed between 1978-1983 capital 
costs aHociated with the proposed 
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standards would range from about 
$235,000 for a small furnace in the 
pressed and blown glass sector which 
melts formulations other than soda-lime 
to about $770,000 for a large pressed and 
blown glass furnace which melts soda
lime formulations. Annualized costs 
associated with the proposed standards 
would range from about $70,000/year to 
about $235,000/year for the furnaces 
mt;mtioned above. Cumulative capital 
costs of complying with the proposed 
standards for the glass manufacturing 
industry as a whole would amount to 
about $28 million between 1978-1983. 
The percent price increase necessary to 
offset costs of compliance with the 
proposed standards would range from 
about 0.3 percent in the wool fiberglass 
sector to about 1.8 percent in the 
container glass sector. Industry-wide, 
the price increase would amo.unt to 
about 0.7 percent. 

The economic impact of the proposed 
standards may vary depending on the 
size of the glass melting furnace being 
considered. EPA is requesting comments 
specifically on the economic impact of 
the proposed standards with regard to a 
possible lower cut-off size for glass 
melting furnaces. 

Rationale 

Selection of Source and Pollutants 

The proposed Priority List, 40 CFR 
60.16, identifies various souri:es of 
emissions on a nationwide basis in 
tenns of the quantities of emissions from 
source categories, the mobility and 
competitive nature of each source 
category, and the extent to which each 
pollutant endangers health or welfare. 
The sources on this proposed list are 
ranked in decreasing order. Glass 
manufacturing ranks 38th on the 
proposed list, and is therefore of 
considerable importance nationwide. 

The production of glass is projected to 
increase at compounded annual growth 
rates of up to 7 percent through the year 
1983. In 1975, over 17 million megagrams 
(18.8 million ton) of glass were 
produced; by 1983 this production rate is 
expected to increase by nearly 2.9 
million Mg/year (3.2 million ton/year). 
Geographically, the glass manufacturing 
industry is relatively concentrated with 
plants currently located in 17 states. 
Total particulate emissions in the United 
States in 1975 were estimated to be 
about 12.4 million Mg/year (13.7 million 
ton/year); by the year 1983 new glass 
manufacturing plants would cause 
annual nationwide particulate matter 
emissions to increase by about 1,500 
Mg/year (1.620 ton/year) with emissions 

controlled to the level of a typical SIP 
regulation. 

On March 18. 1977, the Governor of 
New Jersey petitioned EPA to establish 
standards of perfonnance for glass 
manufacturing plants. The petition was 
primarily motivated by the Governor's 
concern that the glass manufacturing 
industry might locate plants in other 
States rather than comply with New 
Jersey's air pollution regulations limiting 
emissions of particulate matter. The 
glass manufacturing industry is not 
aeographically tied to either markets or 
resources. Oniy a few States have 
specialized air pollution standards for 
glass manufacturing plants in their SIP's, 
and these standards vary in the level of 
control required. Therefore, new glass 
manufacturing operations could be 
located in States which do not have 
stringent SIP regulations. 

Glass manufacturing plants are 
significant contributors to nationwide 
emissions of particulate matter, 
especially when viewed as contributors 
to emissions in the limited number of 
States in which they are located. They 
rank high with regard to potential 
reduction of emissions. Since they are 
free to relocate in· tenns of both markets 
and required resources, the possibility 
exists that operations could be moved or 
relocated to avoid stringent SIP 
regulations, thereby generating 
economic dislocations. For these 
reasons, emissions of particulate matter 
from new glass manufacturing plants 
have been selected for control by NSPS. 

Glass manufacturing plants also emit 
other criteria pollutants: sulfur oxides 
(SOs). nitrogen oxides {NOa), carbon 
monoxide, and hydrocarbons. Carbon 
monoxide and hydrocarbon emissions 
from efficiently operated glass 
manufacturing plants, however, are 
negligible. 

Nationwide, the largest aggregate 
emissions from glass manufacturing 
plants are NOa. The techniques 
generally applicable to control NOs 
produced by combustion are staged 
combustion, off-stoichiometric 
combustion, or reduced-temperature 
combustion. To date none of these 
techniques has been applied to the 
control of NOa emissions from glass 
melting furnaces. Accordingly. there is 
no way of determining how effective 
they might be in such applications. 
Consequently, NO. was not selected for 
control by standards of performance. 

so. emissions result from combustion 
of sulfur-containing fuels and from 
chemical reactions of raw materials. In 
general there are two alternatives for 
control of so. emissions: (1) scrubbing 
of exhaust gases containing S01, and (2) 
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reducing the sulfur content of fuel and 
raw materials. SO, emissions from glass 
melting furnaces are in most cases 
already less than the emission limits of 
applicable SIP's for fuel burning sources. 
Flue-gas scrubbing for control of S01 
emissions from glass melting furnaces is 
not considered economically 
reasonable. 

There are difficulties as well with the 
use ·of low-sulfur fuels or reduction of 
sulfur content of raw materials. Using. 
low-sulfur fuel would not adequately 
f!.dd..ress the problem of SO: control for 
two reasons. Natural gas is the preferred 
fuel for glass melting furnaces. The only 
alternative fuel currently in use or 
projected for future use by the glass 
manufacturing industry is distillate fuel 
oil, which normally contains more sulfur 
than natural gas. The elimination of 
sulfur-containing fuel oil is not 
considered reasonable. Alternatively, 
standards or performance based solely 
on combustion of low-sulfur fuels could 
distort existing fuel distribution 
patterns, since low-sulfur fuels could be 
diverted to new facilities to meet NSPS 
in areas that have no difficulty attaining 
or maintaining the National Ambient Air 
Quality Standards {NAAQS) for so •. 
This would reduce the supply of low
sulfur fuels for existing facilities in areas 
that have great difficulty attaining or 
maintaining the NAAQS for so •. · 
Consequently, standards of performance 
for SOa emissions based on use of low
sulfur fuels do not seem reasonable. 

Use of reduced-sulfur raw materials 
has not been demonstrated as a means 
of reducing so. emissions from glass 
melting furnaces. There is a wide variety 
of formulations, most of which are 
considered by the industry to be trade 
secrets. The present state of glass 
making is such that formula alterations 
of the type envisioned here would lead 
to glass of unpredictable quality. For 
these reasons. standards of performance 
for so. emissions from glass melting 
furnaces based on reduced-sulfur raw 
materials, or any other approach, do not 
seem reasonable and have not been 
proposed. 

Selection of Affected Facility 

Ninety-eight percent of the particulate 
matter emitted from glass manufacturing 
plants is emitted in gaseous exhaust 
streams from glass melting furnaces. 
Only two percent of the particulate 
matter emitted from glass manufacturing 
plants is emitted from raw material 
handling and glass forming and . 
finishing. Therefore, the glass melting 
furnace has been selected as the 
affected facility. · 
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The proposed standards would apply 
to all glass melting furnaces within glass 
manufacturing plants with two 
exceptions: day pot furnaces and all
electric melters. A day pot furnace is a 
glass melting furnace which is capable 
of producing no more than two tons of 
glass per day. These small glass melting 
furnaces constitute an extremely small 
percentage of total glass production and 
their control is not considered 
economically reasonable. Therefore, the 
regulation exem.Pts day pot furnaces 
from the proposed standards. 

Well operated and maintained all
electric furnaces have particulate 
emissions only slightly higher than 
fossil-fuel fired furnaces controlled to 
meet the proposed standards. Most of 
these furnaces are open to the 
atmosphere and do not have stacks. 
Thus, control and measurement of 
emissions from all-electric furnaces does 
not appear to be economically 
reasonable. Therefore, all-electric 
melting furnaces are not regulated by 
the proposed standards. 

Selection of Format 

Two alternative formats were 
considered for the proposed standards: 
mass standards, which limit emissions 
per unit of fer:d to the glass furnace or 
per unit of glass produced by the glass 
furnace; and concentration standards, 
which limit emissions per unit volume of 
exhaust gases discharged to the 
atmosphere. 

Enforcement of concentration 
standards requires a minimum of data 
and information, decreasing the costs of 
enforcement and reducing chances of 
error. Furthermore, vendors of emission 
control equipment usually guarantee 
equipment performance in terms of the 
pollutant concentration in the discharge 
gas stream. 

There is a potential for circumventing 
concentration standards by diluting the 
exhaust gases discharged to the 
atmosphere with excess air, thus 
lowering the concentration of pollutants 
emitted but not the total mass emitted. 
This problem can be overcome, 
however, by correcting the 
concentration measured in the gas 
stream to a reference condition such as 
a specified oxygen percentage in the gas 
stream. 

Concentration standards would 
penalize energy-efficient furnaces, since 
a decrease in the amount of fuel 
required to melt glass decreases the 
volume of gases released but not the 
quantity of particulate matter emitted. 
As a result, the concentration of 
particulate matter in the exhaust gas 
stream would be increased even though 

the total mass emitted remained the 
same. Even If a concentration standard 
were corrected to a specified oxygen 
content In the gas stream, this penalizing 
effect of the concentration would not be 
overcome. 

Primary disadvantages of mass 
standards, as compared to concentration 
standards, are that their enforcement Is 
more costly and that the more numerous 
calculations required increase the 
opportunities for error. Detemining mass 
emissions requires the development of a 
material balance on process data 
concerning the operation of the plant. . 
whether it be input now rates or 
production flow ra_tes. Development of 
this balance depends on the availability 
and reliability of production figures 
supplied by the plant. Gathering of these 
data increases the testing or monitoring 
necessary, the time involved, and, 
consequently, the costs. Manipulation of 
these data increases the number of 
calculations necessary; e.g., the 
conversion of volumetric flow rates to 
mass now rates, thus compounding error 
inherent in the data and increasing the 
chance for error. 

Although concentration standards 
involve lower resource requirements 
than mass standards, mass standards 
are more suitable for regulation of 
particulate emissions from glass melting 
furnaces because of their nexibility to 
accommodate process improvements 
and their direct relationship to quantity 
of particulate emitted to the atmosphere. 
These advantages outweigh the 
drawbacks associated with creating and 
manipulated a data base. Consequently, 
mass standards are selected as the 
format for expressing standards of 
performance for glass melting furnaces. 

The proJit>sed standards express 
allowable particulate emissions in 
grams of particulates per kilogram of 
glass pulled. While emissions data 
referring to raw material input as well 
as data referring to glass.pulled were 
used in the development of the 
standards, an examination of the 
several sectors of the glass 
manufacturing industry indicated that 
an emission rate based on quantity of 
glass pulled would be more 
representative of industry practice. 
Further, emissions are more dependent 
on pull rate than on rate ofraw material 
input. Accordingly, the mass of glass 
pulled is.used as the denominator in the 
proposed standards. Raw material input 
data could be employed to estimate 
glass pulled from a furnace if a 
quantitative relationship between raw 
material input and glass pulled were 
developed following good engineering 
methods. 
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Selection of the Best System of Emission 
Reduction and Emission Umits 

Introduction 

Particulate emissions from glass 
melting furnaces can be reduced 
significantly by the use of the following 
emission control techniques: 
electrostatic precipitators, fabric filters, 
and venturi scrubbers. Since these 
emission control techniques do not 
achieve the same level of control for 
glass melting furnace emissions within 
all sectors of the glass manufacturing 
industry, they are discussed separately 
for each sector. 

Process modifications such as batch 
formulation alteration and electric 
boosting also may be capable of 
reducing particulate emissions from 
glass melting furnaces. The test data 
available for furnaces where process 
modifications are used as emissions 
reduction techniques indicate that 
emission reduction by process 
modification is indifinite with respect to 
the effectiveness of the techniques. 
Accordingly, the selection of the best 
system of emission reduction is based 
on the use of add-on emission reduction 
techniques of known effectiveness. 
However, !here is nothing in this 
proposal nor is it the intent of this 
proposal to preclude the use of process 
modifications to comply with the 
proposed standards. 

The glasa manufacturing industry is 
divided into four principal sectors 
designated by Standard Industrial 
Classifications (SIC's). The container 
glass sector (SIC 3221) manufactures 
containers for commercial packing and 
bottling and for home canning by 
pressing (stamping) and/or blowing (air
forming) molten glass usually of aoda
lime recipe. The pressed and blown 
glass, not elsewhere classified, sector 
(SIC 3229) includes such diverse 
products as: table, kitchen, art and 
novelty glassware; lighting and 
electronic glassware; scientific, 
technical, and other glassware; and 
textile glass fibers. Based on the 
differing rates of particulate matter 
emissions, it is necessary to subdivide 
the pressed and blown glass sector into 
plants producing glass from soda-lime 
formulations and plants producing glass 
from other formulation (primarily 
borosilicate, opal and lead). Glass 
manufacturing plants in the wool 
fiberglass sector are classified under 
mineral wool (SIC 3296); fiberglass 
insulation is a major product. The flat 
glass sector (SIC 3211) uses continuous 
glass fonning processes, and materials 
almost exclusively of soda lime 
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fonnulation. to manufacture sheet, plate, 
float, rolled. and wire glass. 

Each of the glass manufacturing 
sectors is unique both from a technical 
and an economic standpoint Thus, 
uncontrolled particulate emission rate. 
furnace size. and the applicability of 
emission control techniques vary from 
one sector to another. Since the products 
manufactured by the different sectors of 
the glass manufacturing industry serve 
different markets, each sector is working 
in a different economic environment.'For 
these reasons it was apparent that no 
singJe modei furnace couid adequateiy 
characterize the glass manufacturing 
industry. Accordingly, several model 
furnaces were specified in terms of the 
following parameters: production rate, 
stack height, stack diameter. exhaust 
gas exit velocity, exhaust gas flow rate, 
and exhaust gas temperature. The 
evaluation. of these parameters may be 
found in the Background Information 
document The model furnace 
production rate specified for the 
container glass sector was 225 Mg/day 
(250 ton/day). For pressed and blown 
glass furnaces melting soda-lime and 
other formulations two model furnace 
production rates were specified: 45 Mg/ 
day (50 ton/day) and 90 Mg/day (100 
ton/day). Model furnace production 
rates for the wool fiberglass and flat 
glass sector were 180 Mg/day (200 ton/ 
day) and 635 Mg/day (700 ton/day), 
respectively. 

Review of the performance of the 
emission control techniques led to the 
identification of two regulatory options 
for each sector. These options specify 
numerical emission limits for glass 
melting furnaces in each sector of the 
glass manufacturing industry. The 
environmental impacts, energy impacts, 
and cost and economic impacts of each 
regulatory option were compared with 
those associated with a typical SIP 
regulation and those associated with no 
control. · 

Container Glass · 

Uncontrolled particulate emissions 
from container glass furnaces are 
generally about 1.25 g/kg (2.5 lb/ton) of 
glass pulled. Emission tests (using EPA 
Method 5) on three container glass 
furnaces equipped with ESP's indicate 
an average particulate emission of 0.06 
g/kg (0.12 lb/ton) of glass pulled. 

Emission test data for container glass 
furnaces equipped with fabric filters are 
not available. However, emission test 
results for a pressed and blown glass 
furnace melting a soda-lime formulation 
essentially identical to that used for 
container glass indicate that emissions 
can be reduced to 0.12 g/kg (0.24 lb/ton) 

of glass pulled with a fabric filter. This 
fabric filter installation was tested with 
the Los Angeles Air Pollution Control 
District particulate matter test method 
(LAAPCD Method), which considers the 
combined weight of the particulate 
matter collected in water-filled 

· · impingers and of that collected on a 
filter. EPA Method 5 also uses impingers 
and a filter, but considers only the 
weight of the particulate matter 
collected on the filter. The LAAPCD 
Method collects· a larger amount of 
particulate matter then does EPA 
Method 5, and, consequently, greater 
mass emissions would be rep()l'ted for 
comparable tests. An emission level of 
0.1 g/kg (0.2 lb/ton) as detennined by 
EPA Method 5. could be achieved by a 
container glass furnace equipped with a 
properly designed and operated fabric 
filter. r 

EPA Method 5 tests of four furnaces 
equipped with venturi scrubbers 
indicated an average particulate 
emission of O.Zl g/kg (0.42 lb/ton) of 
glass pulled. 

Based on the data cited above, an 
emission level of 0.1 g/kg (0.2 lb/ton) of 
glass pulled from container glass 
furnaces can be achieved with ESP's or 
fabric filters. An emission level of 0.2 g/ 
kg (0.4 lb/ton) of glass pulled can 
reasonably be achieved with a venturi 
scrubber when operated at a pressure 
drop somewhat higher than the average 
of those scrubbers tested. ESP's and 
fabric filters could also be designed to 
achieve an emission level of 0.2 g/kg (0.4 
lb/ton) of glass pulled. 

On the basis of these conclusions, two 
regulatory options for reducing 
particulate emissions from container 
glass furnaces were formulated. Option I 
would set an emission limit of 0.1 g/kg 
(0.2 lb/ton), requiring a particulate 
emission reduction of somewhat over 90 
percent as compared with an 
uncontrolled furnace. Option II would 
set an emission limit of o.z g/kg (0.4 lb/ 
ton), requiring a particulate emission 
reduction of about 85 percent. 

By 1983 approximately 1900 gigagrams 
(Gg)/year (2.1 million ton/year) of 
additional production is anticipated in 
the container glass sector. About 25 new 
container glass furnaces of about 225 
Mg/day (250 ton/day) production 
capacity (the size of the modei furnace) 
would be built in order to provide this 
additional production. If uncontrolled, 
these new container glass furnaces 
would add about 2,400 Mg/year (2,646 
ton/year) to national particulate 
emissions by 1983. Compliance with a 
typical SIP regulation would reduce this 
impact to about 1,000 Mg/year (1,102 
ton/year). Under Option I, emissions 
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would be reduced to about 19 percent of 
those emitted under a typical SIP 
regulation. Under Option D. emissions 
would be reduced to about 38 percent of 
those emitted under a typical SIP 
regulation. 

Ambient dispersion modeling 
indicates that under worst case 
conditions the annual maximum ground
level particulate concentration near an 
uncontrolled container glass furnace 
producing 225 Mg/day of glass would be 
less than 1 p.g/rp•. The annual maximum 
ground-level concentration resulting 
from compliance with a typical SIP 
regulation. Option L or Option n would 
also be less than l p.g/m'. The 
calculated maximum 24-bour ground
level particulate concentration near an 
uncontrolled container glass furnace 
producing 225 Mg/day of glass would be 
approximately 10 p.g/m'. The 
corresponding concentration for 
complying with a typical SIP regulation 
would be 5 p.g/m'. Under Option I, with 
an ESP or a fabric filter being employed 
for control, the maximum 24-hour 
ground-level concentration would be 
reduced to 1 µg/m 1• Under Option n. 
with the same techniques being 
employed, the concentration would be 
reduced to Z p.g/m3

• Use of a venturi 
scrubber to meet the Option If emissions 
limit would only reduce the 
concentration to 6 p.g/m 3 due to the 
decreased stack height of a scrubber
controlled plant and the resulting 
increased building wake effects. 

With one exception, standards of 
performance for container glass 
furnaces would liave no water pollution 
impact. The exception would be the use 
of a venturi scrubber to comply with a 
standard based on Option II. Such a 
system, applied to a furnace producing 
225 Mg/ day of glass, would discharge 
about 0.5 m3/hr of waste water 
containing about 5 percent solids. The 
.waste water would probably be 
discharged directly to an available 
waste water treatment system. To date. 
however, only a few container glass 
furnaces have been controlled with 
venturi scrubbers; dry collection 
techniques have been preferred. 
Co.nsequently, few container glass 
manufacturer!! would be expected to 
install venturi'scrubbers on their 
furnaces to comply with a standard 
based on Option II.'The overall water 
pollution impact would then be 
negligible. 

The potential solid waste impacts of 
the regulatory options would result from 
collected particulate matter. Solid waste 
from container glass furnaces, other 
than collected particulate matter, is 
minimal since cullet is normally 
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recycled back i.llto the glass melting 
process. Under a typical SIP resulation, 
about 1.400 Mp,/year (1,543 ton/year) of 
particulate matter would be collected 
from the 25 new 225 Mp,/ day container 
glass furnaces projected to come on
stream during the 1978-1983 period. 
Compliance with standards based on 
Option I and Option II would add about 
800 Mp,/year (882 ton/year) and about 
800 Mp,/year (661 ton/year), · 
respectively, to the solid waste collected 
under a typical SIP regulation. Option I 
would increase the mass of solids for 
disposal by about 60 percent over that 
resulting from compliance with a typical 
SIP regulation, and Option II would 
increase it by about 45 percent. The 
additional solid material eollected under 
Option I or Option U would not differ 
chemically from the material collected 
under a typical SIP regulation. Collected 
solids either are recycled back into the 
glass melting process or are disposed of 
in a landfill. Recycling of the solids has 
no adverse environmental impact, and, 
since landfill operations are subject to 
State regulation, this disposal method 
also would not be expected to have an 
adverse environmental impact. 

The potential energy impacts of the 
regulatory options would be due to the 
energy used to drive the fans in 
emission control systems and the energy 
used to charge the electrodes in ESP's. 
Since ESP's have been the predominant 
control system use'd in the industry, the 
energy requirements estimated for a 
typical SIP regulation, Option I, and 
Option II were based on the use of 
ESP's. The energy required to control 
particulate emissions from the 25 new 
container glass furnaces would be about 
40 million kWh (22 thousand barrels of 
oil/year) for a typical SIP regulation for 
the new furnaces equipped with ESP's. 
This required energy would be about 0.2 
percent of the total energy use in the 
container glass sector. There would be 
no energy impact.associated with either 
Option I or Option II because the energy 
required to operate an ESP for Option I 
or OR_tion II is essentially the same as 
the energy required to operate an ESP 
for a typical SIP regulation. 

Incremental installed cost (cost in 
excess of a typical SIP regulation cost) 
in January 1978 dollars associated with 
Option I for controlling particulate 

emissions from a 225 Mg/day container 

glass furnace would be about $700 
thousand for an ESP and about $1.2 
million for a fabric filter. Incremental 
installed cost associated with Option Il 
would be about $450 thousand for an 
ESP. and about $1 million for a fabric 
filter. The incremental installed cost of 
control equipment associated with 
Option I level of control would be about 
1.6 times the incremental ir.stalled cost 
associated with Option II if ESP's were 
selected. If fabric filters were selected, 
the incremental installed cost associated 
with the Option I level of control would 
be about 1.2 times the incremental 
installed cost associated with Option II. 

Incremental annualized costs 
associated with Option I for a 225.Mg/ 
day furnace would be about $200 · 
thousand/year and about $350 
thousand/year for an ESP and a fabric 
filter, respectively. Incremental 
annualized costs associated with Option 
II would be about $130 thousand/year 
for an ESP, and about $300 thousand/ 
year for a fabric filter. The incremental 
annualized cost associated with Option 
I would be about 1.5 times the 
incremElntal annualized cost associated 
with Option Il if ESP's were used. If 
fabric filters were used the incremental 
annualized cost associated with Option 
I would be about 1.2 times the 
incremental annualized cost associated 
with Option Il. . . 

Based on the use of control equipment 
with the highest annualiz~d cost (worst 
case conditions), a price increase of 
about 1.8 percent would be necessary to 
offset the cost of installing control 
equipment on a 225 Mp,/ day container 
glass furnace to meet the emissions limit 
of Option I. A price increase of about 1.5 
percent would be necessary to comply 
with the emission limit of Option II. 

Incremental cumulative capital costs 
for the 25 new 225 Mg/day container 
glass fw:naces during the 1978-1983 
period associated with Option I would 
be about $17 million if ESP's were used. 
Use of ESP's to comply with a standard 
based on Option II would require . 
incremental cumulative capital costs of 
about $11 million for the same period. 
Fifth-year annualized costs for 
controlling container glass melting 
furnaces to comply with Option I would 
be about $5 million/year. To comply 
with Option II, fifth-year annualized 
costs would be about $3 million/year. 

A summary of incremental impacts (in 
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excess of impacts of a typical SIP 
regulation) associated with Option I and 
Option II is shown in Table 1. Air 
impacts, expressed in Mg/year of 
particulate matter emissions reduced, 
would approximate the quantity of 
particulate matter collected and 
disposed of as solid waste. 

Tei. l.-5umf7111J)' of Incremental Impacts 
Associated With Rsgulatory Options 

NI 1 Water Energy • Economic • 

RegulatQIY 
option: 

1 ...... -. 
11 ....... .. 

800 None ............ Negligible .. .. 
800 Negligible .••. Negligible .••. 

I Mg/Yr. reduced. 
I Barrels of oif/day. 
'Percent price Increase. 

-1.8 
-1.5 

Consideration of the beneficial impact 
on national particulate emissions, the 
degree of water pollution impact, the 
small potential for adverse solid waste 
impact, the lack of energy impact, the 
reasonableness of cost impact, and the 
general availability of demonstrated 
emission control technology leads to the 
selection of Option I as the basis for 
standards for glass melting furnaces in 
the container glass sector. 

Pressed and Blown Glass-Soda-Lime 
Formulation 

Because the glass production rates, 
the furnace configurations, and the glass 
formulations melted in furnaces in this 
sector are verj similar to those in 
container glass sector, the quantity and 
chemical composition of particulate 
emissions approximate those of 
container glass furnaces. On the basis of 
this similarity of process and emissions, 
the emission reduction techniques which 
have been shown to be effective for 
container glass furnaces would also be 
effective in reducing particulate 
emissions from furnaces in this sector. 

Uncontrolled part,iculate emissions 
from pressed and blown glass furnaces 
melting soda-lime formulations are 
generally about 1.25 g/kg {2.5 lb/ton) of 
glass pulled from the furnace. Test data 
for a pressed and blown glass furnace 
melting a soda-lime formulation and 
equipped with a fabric filter indicate 
particulate emissions of 0.12 g/kg (0.24 
lb/ton) of gl_asil pulled using the 
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LAAPCD Method. No emiaaions data for 
preseed ond bk>wn glass furnaces 
equipped with BSP's are available. 
However, enlisaion tests-using EPA 
Method 5 on three container-glass 
furnaces equipped with ESP's indicate . 
an average particulate emission rate of 
0.06 gjkg {0.12 lb/ton) of glass pulled. 
IJecaWJe of the similarities between this 
sector and the container glaSB sector, 
both ESP'e and fabric filters would be 
expected to be capable of reduciitg 
emissions to about 0.1 g/kg (0.2 lb/ton) 
of glass pulled. · 

Based on the similarity of pressed and 
blown glll88 production methods in this 
sector to those of the container slass 
eector, as well aa on test data available 
on container glass furnace emi88ions, 
two regulatory options were formulated. 
The regulatory options are identical to 
thoee formulated for container slass 
furnaces. Option I would set an_ · 
emi88ion limit of 0.1 g/kg (0.2 lb/ton) of 
glasa pulled. which would require a 
particulate emission reduction of about 
90 percent. Option II would set an 
emission limit of 0.2 g/kg (0.4 lb/ton} of 
glass pulled. which would require about 
85 percent particulate em.i&&ion 
reduction. 

By 1983 approximately 310 Mg/year· 
(342 ton/year} of additional production 
iB anticipated in this slass 
manufacturing sector. About four new 45 
Mg/day (50 ton/day) (email) and six 
new 90 Mg/day (100 ton/day) (large) 
furnaces would be built in order to 
provide this production. Emissions from 
the large furnaces would have to be 
reduced in order to comply with a 
typical SIP regulation, while small 
furnaces would meet a typical SIP 
regulation without reducing emissions. If 
uncontrolled. the four new small 
furnaces would add about 80 Mg/year 
{88 ton/year) to national particulate 
emissions by 1983, while the six new 
large furnaces would add about 230 Mg/ 
year {254 ton/year). Compliance with a 
typical S1P regulation would reduce the 
impact of the new large furnaces to 
about 70 Mg/year (77 ton/year). Under 
Option r. these furnace emissions would 
be reduced to about Z6 percent of those 
emitted under a typical SIP regulation. 
Under Option Il, large furnace emissions 
would be reduced to about S3 percent of 
those emitted under a typical SIP , 
regulation. 

The email furnaces would be in 
compliance with a typical SIP regulation 
without control. Under Option L . 
emissions would be reduced lo about 8 
percent of uncontrolled emissions. 
Under Option II, emissions would be 
reduced to about 16 percent of 
uncontrolled emissions. 

The effect of a typical SIP regulation 
for both 90 Mg/day (lOOton/day_)_and 45 
Mg/day (50 ton/day) furnaces would be 
a reduction of about 48 percent of 
uncontrolled einissions. Under Option I, 
emissions would be reduced to about 16 
percent or those emitted under a typical 
SIP regulation. Under Option II, 
emisaions would be reduced to about 33 
percent of those emitted under a typical 
SIP regulation. 

Ambient dispersion modeling 
indicates that under worst case 
conditions the e.r-.nuel :r..aximtun grvund
level particulate concentration near an 
uncontrolled pressed and blown glass 
furnace prodncing 45 Mg/ day of glass 
would be less than t µ.g/m 1, as would 
the concentrations resulting from 
compliance with Option I or Option II. 
Corresponding annual maximum 
pound-level concentrations near an 
uncontrolled pressed and blown glass 
furnace producing 90 Mg/day of slasa 
would also be lesa than l 1A-g/m1• 

F.mi88ione from uncootrolled furnaces of 
either size in this sector would result in 
calculated maximum 24-hour ground
level concentrationa of 3 µ.g/m 1• Under 
Option I this concentration would be 
reduced to below 1 µ.g/m 3• Under Option 
ll it would be reduced to about 11J-g/m3• 

Since fabric filters and electrostatic 
precipitatora are likely to be the control 
systems installed on furnaces in this 
sector to comply with standards, there 
would be no water pollution impact 
associated with standards based on · 
either Option I or Option IL 

Under a typical SIP regulation, no 
particulate matter would be collected 
from the four new 45 Mg/ day pressed 
and blown glass furnaces projected to 
come on-stream during the 1978-1983 
period. The six new 90 Mg/day furnaces 
would collect about 160 Mg/year (176 
ton/year} under a typical SIP regulation. 

· For the six 90 Mg/day furnaces the 
amounts collected in addition to those 
collected through compliance with a 
typical SIP regulation would be about 50 
Mg/year (SS ton/year) for Option I and 
about 33 Mg/year (36 ton/year} for 
Option II. Compliance with standards 
based on Option I and Option Il would 
result in the collection of about 72 Mg/ 
year {79 ton/year) and about 68 Mg/year 
(75 ton/year), respectively. of solid 
waste from the four 45 Mg/day furnaces. 
Option I would increase the mass of 

·10lids for disposal by 100 percent and by 
about 31 percent over that required by a 
typical SIP regulation for .4S Mg/day and 
90 Mg/day furnaces, respectively. 
Option II would increase the mass of 
solids for disposal by 100 percent and 21 
percent over that required by a typical 
SIP regulation for 45 Mg/day and 90 Mg/ 
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day furnaces, respectivel).I. The total 
masses of solids for disposal collected 
from an new furnaces would be about 
12Z Mg/year (135 ton/year) and 101 Mg/ 
year {111 ton/year} for Option I and 
Option II, respectively. 
· The additional solid material 

collected under Option I and Option U 
would not differ chemically from the 
material collected under a typical SIP 
regulation. CoDected solids either are 
recycled back into the glass melting 
process or are dispoaed of in a landfill. 
Recycling of the solids has no adverse 
environmental.impact. and, since 
landfill operations are subject to State 
regulation, this disposal method also 
would not be expected to have an 
adverse environmental impact. 

Since the four new 45 Mg/ day 
furnaces would be in compliance with ~ 
typical s~ regulation without add-on 
controls, there would be no associated 
energy requirement. The estimated 
energy required to control particulates 
emissions from the foar new 45 Mg/ day 
furnaces projected to come on-stream in 
the 1978-1983 period to the levels 
required by both Option I and Option II 
would be about 1.5 million kWh (900 
barrels of oil/year}. The energy required 
to control particulate emi~ions from the 
six new 90 Mg/day furnaces would be 
4.4 million kWh (2,500 barrels of oil/ 
year) for a typical SIP regulation, Option 
I, or Option II if ESP's were installed. 

The energy required to Comply with 
the emission limits of the regulatory 
options would be about 0.5 percent of 
the total energy Ulle in this glass 
manufacturing sector. The energy 
Impacts of both Option I and Option n 
are negligible {-3 ban'els of oil/day} for 
the new 45 Mg/day furnaces. There 
would be no energy Impact associated 
with either Option I or Option D for the 
new 90 Mg/ day furnaces beyond the 
impact associated with the requirements 
to meet a typical SIP regulation. . 

Incremental installed coats in January 
1978 dollars associated with Option I for 
controlling particular emissions from a 
45 Mg/ day pressed and blown glass 
furnace melting soda-lime formulations 
would be about $740 thousand for an 
ESP and about $710 thousand for a 
fabric filter. Incremental installed coets 
associated with Option II would be 
about $645 thousand for an F.SP, and 
about ~5 thousand for a fabric filter. 
The incremental installed costs of 
control equipment associated with the 
Option I level of control would be about 
1.1 times the incremental installed costs 
associated with Option D if BSP's were 
selected. If fabric filten were 1elected 
the incremental in~talled c:osti 
associated with the Optioa I level of 
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control would be about 1.t times the 
incremental installed costs associated 
with Option II. 

Incremental annualized costs for a 45 
Mg/day furnace associated with Option 
I would be about $230 thousand/year for 
both ESP's and fabric filters. 
Incremental annualized costs associated 
with Option II would be about $205 
thousand/year for an ESP, and about 
$215 thousand/year for a fabric filter. 
The incremental annualized costs 
associated with Option I would be about 
1.1 times the incremental annualized 
coats associated with Option ll if ESP's 
were used. If fabric filters were used, 
the incremental annualized costs 
aHociated with Option I would be about 
1.1 times the incremental annualized 
costs associated with Option ll. 

Based on the use of control equipment 
with the highest annualized costs (worse 
case conditions), a price increase of 
about 0.6 percent would be necessary to 
offset the costs of installing control 
equipment on a 45 Mg/day pressed and 
blown glass furnace melting soda-lime 
formulations to meet the emission limits 
of Option I. A price increase of about 0.5 
percent would be necessary to comply 
with the emission limits of Option II. 

Incremental cumulative capital costs 
for the 1978-1983 period associated with 
Option I for the four new 45 Mg/ day 
furnaces would be about $2.8 million if a 
fabric filter were used. Use of an ESP to 
comply with Option II would requir~ 
incremental cumulative capital costs of 
about $2.6 million for the same period. 
Fifth-year annualized costs for 
controlling the furnace to comply with 
Option I would be about $910 thousand. 
To comply with Option II, fifth-year 
annualized costs would be about $815 
thousand. 

Incremental installed costs in January 
1978 dollars associated with Option I for 
controlling particulate emissions from a 
90 Mg/ day pressed and blown glass 
furnace melting soda-lime formulations 
would be about $815 thousand for an 
ESP and about $770 thousand for a 
fabric filter. Incremental installed costs 
associated with Option II would be 
about $450 thousand for an ESP, and 
about $680 thousand for a fabric filter. 
The incremental installed costs of 
control equipment associated with the 
Option I level of control would be about 
1.4 times the incremental installed costs 
associated with Option ll, if ESP's were 
selected. If fabric filters were selected . 
the incremental installed costs 
associated with the Option I level of 
control would be about 1.1 times the 
incremental installed costs associated 
with Option n. 

Incremental annualized costs for a 90 
Mg/ day furnace associated with Option 
I would be about $175 thousand/year 
and about $235 thousand/ year for an 
ESP and a fabric filter, respectively. 
Incremental annualized costs associated 
with Option II would be about $1~0 
thousand/year for an ESP, and about 
$205 thousand/year for a fabric filter. 
The incremental annualized costs 
associated with Option I would be about 
1.3 times the incremental annualized 
costs associated with Option II if ESP's 
were used. If fabric filters were used the 
incremental annualized costs associated 
with Option I would be about 1.1 times 
the incremental annualized costs 
associated with Option II. 

Based on the use of control equipment 
with the highest annualized cost, a price 
increase of about 0.6 percent would be 
necessary to offset the costs of installing 
control equipment on the large pressed 
and blown glass furnace melting soda
lime formulations to meet the emission 
limits of Option I. A price increase of 
about 0.5 percent would be necessary to 
comply with the emission limits of 
Option II. 

Incremental cumulative capital costs 
for the 1978-1983 period associated with 
Option I for the six new 90 Mg/ day 
furnaces would be about $3.7million if 
ESP's were used. Use of ESP's to comply 
with Option II would require 
incremental cumulative capital costs of 
about $2.7 million for the same period. 
Fifth-year annualized costs for 
controlling these glass melting furnaces 
to comply with Option I would be about 
$1.1 million. To comply with Option II, 
fifth-year annualized costs would be 
about $790 thousand. 

A summary of incremental impacts (in 
excess of impacts of the typical SIP · 
regulation) associated with Option I an& 
Option II is sho~ in Table II for both 
small and large furnaces. Air impacts, 
expressed in Mg/year of particulate 
matter emissions reduced, would 
approximate the quantity of particulate 
matter collected and disposed of as 
solid waste. 

Table ll.-5ummal)' of Incremental Impacts 
Associstsd With Rsgulatory Gt11*1t1s 

"" I Water E'*!IY I E-*. 

,_ 
11.._,_ 

122Nane __ 
101 None __ 

1 tq/Yr. reduced. 
•&.mi. of oil/day • 
• Pwcent price IDcl'n-. 

v-cc-s 

-3.0 -o.e 
-ao -0.5 

Consideration of the beneficial impact 
on national particulate emissions, the 
lack of water pollution impact, the small 
potential for adverse solid waste impact, 
the reasonableness of energy and costs 
Impacts, and the general availability of· 
demonstrated emission control 
technology leads to the selection of 
Option I as the basis for standards for 
pressed and blown glass furnaces 
melting soda-lime formulations. 

Pressed and Blown Glass-Other Than 
Soda-Lime Formulations 

Uncontrolled particulate emissions 
from furnaces in this sector are about 5 
g/kg (10 lb/ton) of glass pulled. 
Emission tests using EPA Method 5 on 
four furnaces melting borosilicate 
formulations and equipped with ESP's 
yielded a representative emission rate of 
about 0.50 g/kg (1.0 lb/ton) of glass 
pulled. A single emission test using EPA 
Method 5 on an ESP-controlled furnace · 
melting fluoride/opal formulations 
yielded an emission rate of 0.17 g/kg 
(0.34 lb/ton) of glass pulled. EPA 
Method 5 tests of six ESP-controlled 
furnaces melting lead glass yielded a 
representative emission rate of 0.12 g/kg 

. (0.24 lb/ton) of glass pulled. A single 
EPA method 5 emission test of an ESP
controlled furnace melting potash-soda
lead glass yielded an emission rate of 
0.03 g/kg (0.06 lb/ton) of glass pulled. 
An EPA method 5 emission test on a 
furnace equipped with a fabric filter and 
melting soda-lead-borosilicate glass 
produced an emission rate of 0.17 g/kg 
(0.34 lb/ton) of glass pulled. 

Upon consideration of the data cited 
above, an emission limit of 0.25 g/kg (0.5 
lb/ton) of glass pulled was identified as 
a reasonable limit for control for 
pressed and blown glass furnaces 
melting other than soda-lime · 
formulations. This limit was selected for 
Option I; it provides for about 95 percent 
particulate removal. Option II would set 
an emission limit of 0.5 g/kg (1.0 lb/ton) 
of glass pulled, which provides for a 
particulate removal of about 90 percent. 
Fabric filters and ESP's could be 
designed to achieve the levels of 
emission reduction required by either 
regulatory option. 

By 1983 approximately 70 Gg/year 
(77,200 ton/year) of additional. 
production is anticipated in this sector. 
One 45 Mg/day (50 ton/day) (small) 
furnace and two 90 Mg/day (100 ton/ 
day) [large) furnaces would be built in 
order to provide this production. If 
uncontrolled, emissions from the one 
new small pre_ssed and blown glass 
furnace melting formulations other than 
soda-lime would add about 90 Mg/year 
(100 ton/year) to national particulate 
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emissions by 1983, while the emissions 
from the two new large furnaces would 
add about 260 Mg/year (Z87 ton/year) 
during the same period. 

Compliance with a typical SIP 
regulation would reduce the impact from 
the small furnace to about 27 Mg/year 
(30 ton/year). Control to the Option I 
emissions limit would reduce the 
emissions to about 17 percent of those 
emitted under a typical SIP regulation. 
With Option U emissions would btr 
reduced to about 33 percent of those 
emitted under a typical SIP regulation. · 

Compliance with a typical SIP 
regulation would reduce the impact of 
the large fumances to about 47 Mg/year 
(52 ton/year). Under Option I. these 
emissions would be reduced to about 28 
percent of those emitted under a typical 
SIP regulation. Under Option II, the large 
furnace emissions would be reduced to 
about 56 percent of those emitted under 
a typical SIP regulation. 

The effect of a typical SIP regulation 
for both large and small furnaces would 
be a reduction of about 79 percent. 
Under Option I, emissions would be 
reduced to about 25 percent of those 
emitted under a typical SIP regulation. 
Under Option II, emissions would be 
reduced to about SO percent of those 
emitted under a typical SIP regulation. 

Ambient dispersion modeling 
indicates that under worst case 
conditions the annual maximum ground
level particulate concentration near an 
uncontrolled 45 Mg/day pressed and 
blown glass furnace melting 
fonnulations other than soda-lime would 
be less than 1 p.g/m'. as would be the 
concentrations resulting from 
compliance with a typical SIP 
regulation, Option I, or Option II. 
Corresponding annual maximum 
ground-level concentrations near a 90' 
Mg/day furnace also would be less than 
1 p.g/m> 

The calculated maximum 24-hour 
ground-level concentration near an 
uncontrolled 45 Mg/ day furnace in this 
sector would be 11 µ.g/m 1• This 
concentration would be reduced to 3 p.g/ 
m 1 with a typical SIP regulation. With 
Options I and II. the concentrations 
would be reduced to 1 µ.g/ m •or less. 
The calculated maximum 24-hour 
ground-level concentration near an 
uncontrolled 90 Mg/day furnance would 
be 14 µ.g/m 1• This concentration would 
be reduced to 3 µ.g/m 1 with a typical SIP 
regulation and to below 1 µ.g/m 1 with 
Option I: with Option II it would reach .2 
JA.s/m•. 

Since fabric filters and ESP's are 
likely to be the control systems installed 
on furnaces in this sector to comply with 
atandarda. there would be no water 

pollution impact associated with 
standards based on either Option I or 
Option IL . 

Under a typical SIP regulation. about 
84 Mg/year (71 ton/year) of particulate 
matter would be collected from the one 
new 45 Mg/day furnace projected to 
come on-stream In the 197~1983 period. 
Compliance with ·standards based on 
Option I and Option II would add about 
23 Mg/year (25 ton/year) and 18 Mg/ 
year (20 ton/year), respectively, to the 
solid waste collected under a typical SIP 
regulation. Option I would increase the -
mass of solids by about 36 percent over 
that resulting from compliance with a 
typical SIP regulation, and Option II 
would increase it by about 28 percent. 

Under a typical SIP regulation, about 
210 Mg/year (.232 ton/year) of 
particulate matter would be collected 
from the two new 90 Mg/day furnaces 
projected to come on-stream in the 197~ 
1983 period. Compliance with standards 
based on Option I and Option Il would 
add about 34 Mg/year (38 ton/year) and 
21 Mg/year (.23 ton/year), respectively, 
to the solid waste collected under a 
typical SIP regulation. Option I would 
increase the mass of solids by about 16 
percent over that resulting from 
compliance with a typical SIP , 
regulation, and Option Il would increase 
it by about 10 percent. The total mass of 
solids for disposal collected from all 
three new furnaces in this sector, 
associated with Option I and Option II, 
would be about 57 Mg/year (63 ton/ 
year) and about 39 Mg/year (43 ton/ 
year}, respectively. 

The additional solid material 
collected under Option I or Option II 
would not differ chemically from the 
material collected under the typical SIP 
regulation. Collected solids either are 
recycled back into the glass melting 

· proceBB or are disposed of in a landfill. 
Recycling of the solids has no adverse 
environmental impact. and, since 
landfill operations are subject to State 
regulation, this disposal method also is 
not expected to have an adverse 
environmental impact. 

Since ESP's have been the 
predominant control system used in the 
industry and are anticipated as the 
predominant system to be used for new 
plants coming on-stream between 197&-
1983 regardless of which regulatory 
option is selected, energy requirements 
estimated for the typical SIP regulation. 
Option I. and Option II are based on the 
use of ESP's. 

The energy required to control 
particulate emissions from the new 45 
Mg/ day pressed and blown glass · 
furnace malting formulations other than 
soda-lime to the level required by the 
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typical SIP regulation would be about 
2.7 million kWh (1,500 barrels of oil/ 
year). The energy required to comply 
with the Option I and Option II 
emissions limits would be essentially 
the same as that required for meeting a 
typical SIP regulation. 

Control to the level required by a 
typical SIP regulation of the two new 90 
Mg/day preBBed and blown glass 
furnaces melting formulations other than 
soda-lime and projected to come on· 
stream during the 1978-1983 period 
wouid require about 6.6 million kWh 
(3,700 barrels of oil/year) if an ESP were 
used. The energy requirements to 
achieve the Option I and Option Il 
emission limits would be essentially the 
same as the requirements for meeting a 
typical SIP regulation. 

The energy required to comply with 
the emission limits of the regulatory 
options would be about 0.1 percent of 
total energy use for all new furnaces in 
this glass manufacturing sector. 
Considering the small amounts of 
additional oil and electricity required 
and the slight increase in total energy 
use in this sector, the energy impacts of 
either Option I or Option II would be 
negligible. 

Incremental installed costs in January 
1978 dollars associated with Option I for 
controlling particulate emissions from a 
45 Mg/ day pressed and blown glass 
furnace melting formulations other than 
soda-lime would be about $760 thousand 
for an ESP and about $235 thousand for 
a fabric filter. Incremental installed 
costs associated with Option Il would 
be about $320 thousand for an ESP, and 
about $190 thousand for a fabric filter. 
The incremental installed costs of 
control equipment associated with the 
Option I level of control would be about 
Z.4 times the incremental installed costs 
associated with Option Il if ESP's were 
selected. If fabric filters were selected 
the incremental installed costs 
associated with the Option I level of 
control would be about 1.2 times the 

·incremental installed costs associated 
with Option ll level of control. 

Incremental annualized costs for a 45 
Mg/day furnace assoicated with Option 
I would be about $230 thousand/year 
and about $70 thousand/year for an ESP 
and a fabric filter, respectively. 
Incremental annualized costs associated 
with Option II would be about $95 
thousand/year for an ESP, end about 
$60 thousand/year for a fabric filter. The 
lncremental annualized costs associated 
with Option I would be about 2.4 times 
the incremental annualized costs 
associated with Option ll if ESP's were 
used. H fabric filters were used the 
incremental annualized cost& associated 
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with Option I would be about 1.Z time& 
the incremental annaalizied 0011ta 
associated with Option D. 

Based on the oae of control equipment 
with the highest annualized costs (worse 
case conditions}. a prk:e Increase of 
about 0.4 percent would be neceasary to 
offset the coats of installing control 
equipment on a 45 Mg/day pressed and 
blown glan fumace melting other than 
soda-lime fonnulations to meet the 
emission limits of Option I. A price 
increase of about 0.3 pel'Cent would be 
necessary to comply with the emission 
limits of Option n. 

Incremental cumulative capital costs 
for the 197&-1963 period a990ciated with 
Option I for the 45 Mg/day furnace 
would be about $235 thousand if an ESP 
were used. Use of an ESP to comply 
with Option Il would require 
Incremental cumulative capital costs of 
about $190 thousand for the same 
period. Fifth-year annualized costs for 
controlling this fumace in this sector to 
comply with Option I would be about 
$70 thousand.-To comply with Option II, 
fifth-year annu.alized costs would be 
about $60 thousand. 

Incremental installed costs in January 
1978 dollars associated with Option I for 
controlling particulate emissions from a 
90 Mg/ day pressed and blown glass 
furnace melting other th&ll soda-lime 
formulations would be about $800 
thousand for an ESP and about $260 
thousand for a fabric filter. Incremental 
installed costs associated with Option 11 
would be about $140 thousand for an 
ESP, and about $180 thousand for a 
fabric filter. The incremental installed 
costs of control equipment associated 
with the Option I level of control would 
be about 5.7 timea the incremental 
Installed costs associated with Option D 
if ESP's were selected. If fabric filters 
were selected the Incremental installed 
coats associated with the Option I level 
of control would be about 1.4 times the 
Incremental installed costa associated 
with Option n. 

Incremental annualized costs for s 90 
Mg/day furnace associated with Option 
I would be about $245 thousand per year 
and about $85 tb~usand per year for an 
BSP and a fabric filter, respectively. 
Incremental annualized costs associated 
with Option II would be about $45 
thousand per year for an ESP, and about 
$55 thousand per year for a fabric filter. 
The Incremental annualized costs 
usoclated with Option 1 would be about· 
a.t times the incremental annualized 
costs associated with Option n if ESP'a 
were used. If fabric mters were used the 
incremental annualized C08ts usociated 
witb OpUon J would be about U timea 

the incremental annualized coats 
associated with Option II. 

Based on the use of control equipment 
with the highest annualized costs. a 
prioe ina'8a&e of about o.8 percent 
would be neceS&ary to offset the costs of 
Installing control equipment on the 90 
M,g/day pressed and blown glass 
furnace meltiDB formulations other than 
soda-lime to meet the eminion limits of 
Option I. A price increase of about 0.5 
percent would be necessary to comply 
with the emission limits of Option II. 
· Incremental cumulative capital costs 
fOf' the 1978-1983 period associated with 
Option I fox the two new 90 Mg/ day 
furnaces would be about $500 thousand 
if fabric filten were used. Uae of ESP' a 
to comply with Option II would require 
incremental cumulative capital costs of 
about $300 thousand for the aame 
period. Fifth-yea.MlllDUaliz.ed cosla for 
controlling these glass meltinB furnaces 
to comply with Option I would be about 
$160 thousand. To comply with Option 
D. fifth-year annualized costs would be 
about $85 thousand. 

A BWDDlary of incremental impacts (in 
, excess of impacts of the typical SIP 

resuJationJ associated with Option I and 
Option II is shown in Table W for both 
small and large furnaces. Air impacts, 
axpreased in Ms/year of particulate 
matter emiaaiona reduced. would · 
approximate the quantity of particulate 
matter collected and diapoaed of as 
soild waste. 
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Conalderation of the beneficial impact 
on national particulate emissions, Jack 
of water pollution impact. the small 
potential for adverse eolid waate impact. 
the lack of energy impact, die . 
reuonablenel8 of cost impact& and the 
general availability of demonstrated 
emiBSion control technology leads to the 
seiection of Option I as the baais for 
standard.a ror pre&aed and blown glau 
furnaces meltins formulationa other than 
soda-lime. 

Wool Fibtrrglan . 
Uncontrolled particulate emiaaiona 

from wool fi~ fwuacea are 
gen81'1Jlr about I s/'q (JO Jb/&oaJ ol 
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glass pulled. The average emission from 
three funiaces in the wool fiberglass 
sector equipped with ESP's was 0.18 g/ 
kg (0.38 lb/ton) of glass pulled. EPA . 
Method 5 tests of three furnaces 
equipped with fabric filters indicated 
emissions of 0.2 g/kg (0.4 lb/ton), 0.26 g/ 
kg (0.52 lb/ton), and 0.55 g/kg (1.1 lb/ 
ton) of glass pulled. The teat data cited 
indicate that an emission limit of 0.2 g/ 
kg (0.4 lb/ton) of glass pulled could be 
met through the use of an ESP and that a 
limit of 0.4 g/kg (0.8 lb/ton) of glass 
pulled could be met through the use of 
either an ESP or a fabric filter. 

On the basis of these conclusions, two 
regulatory options for reducing 
particulate emissions from wool 
fiberglass furnaces were formulated. 
Option I would set an emission limit of 
0.2 g/kg {0.4 lb/tonJ of glass pulled. 
which would provide for about 95 
percent particulate removal Option II 
would set an emission limit of 0.4 g/kg 
(0.8 lb/ton) of glaBS pulled. which would 
provide for about 90 percent removal of 
particulates. · 

By 1983 approximately 380 Gg/year 
(397.000 ton/year) of additional 
production is anticipated in the wool 
fiberglaSB sector. About six new wool 
fiberglass furnaces of about 180 Mg/ day 
(200 ton/day production capacity (the 
size of the model furnace) would be 
built in order to provide this additional 
production. If uncontrolled. these new 
wool fiberglasa furnaces would add 
about 1.800 Ms/year (1,984 ton/year} to 
national particulate emissions by 1983. 
Compliance with a typical SIP 
regulation would reduce this impect to 
about 210 Mg/year (232 "ton/year}. 
Under Option I, emissions would be 
reduced to about 33 percent of those 
emitted under a typical SIP regulation. 
Under Option Il, emisaions would be 
reduced to about 86 percent of those 
emitted under a typical SIP regulation. 

Ambient dispersion modelins 
indicates that under worst case 
conditions the annual maximum ground
level particulate concentration near an 
uncootrolJed wool fiberglass furnace 
producing 180 Mg/ day of glass would be 
about 2 f'8/m1• The annual maximum 
ground-level concentrations resulting 
from compliance with a typical SIP 
regulation. Option I. or Option ll would 
be less than l f1C/m1• The calculated 
maximum 24-hour growld-level 
particulate concentration nev an 
uncontrolled wool fiberglass furnace 

. producing 180 Mg/ day of glass would be 
about 29 J.lg/m•. The correspond.ins 
concentration for complying with a 
typical SIP regulation would be about 3 
IABf m •. Under Option L with an ESP 
employed for oootroJ. tbe ma.tdmam Zt-
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hour ground-level concentration-would 
be reduced to Z p.g/m1• Under Option II 
it would be reduce.d to 3 and 4 p.g/m 1 

with the fabric filter and ESP, 
respectively. 

Since fabric filters and ESP's are 
likely to be the control systems installed 
on wool fiberglass furnaces to comply 
with standards, there would be no water 
pollution impact associated with 
standards based on either Option I or 
Option II. 

Under a typical SIP reRUlation, about 
1800 Mg/year (1.,764 tonfyear} of 
particulate matter would be collected 
from the six new 180 Mg/ day wool 
fiberglass furnaces projected to come 
on-stream during the 197~1983 period. 
Compliance with standards based on 
Option I and Option II would add about 
140 Mg/year (154 ton/year) and about 70 
Mg/year-f17-ton/year), respectively, to 
the solid waste collected under a typical 
SIP regulation. Option I would increase 
the mass of solids for disposal by about 
9 percent over that resulting from 
compliance with a typical SIP 
regulation, and Option II would increase 
it by about 4 percent. The additional 
solid material collected under Option I 
or Option Il would not differ chemically 
from the material collected under a 
typical SIP regulation. Collected solids 
either are recycled back into the glass 
melting process or are disposed of in a 
landfill. Recycling of the solids has no 
adverse environmental impact, and. 
since landfill operations are subject to 
State regulation, this disposal method 
also is not expected to have an adverse 
environmental impact. 

The estimated energy required to 
control particulate emissions from the 
six new wool fiberglass furnaces 
expected to come on-stream in the 197~ 
83 period to comply with a typical SIP 
regulation would be about 6.8 million 
kWh (3.850 barrels of oil/year) if 
electrostatic precipitators were used. 
Complying with the emission limits of 
Option I and Option Il with electrostatic 
precipitators would require about 8.9 
million kWh (3.900 barrels of oil/year). 
The energy required would be about 0.3 
percent of the total energy use in the 
wool fiberglass sector. The energy 
impacts of either Option I or Option D 
would be negligible-only about 50 
barrels of oil/year. 

Incremental installed costs in January 
1978 dollll1'8 aBSociated with Option I for 
controlling particulate emissions from a 
180 Mg/day wool fiberglaBS furnace 
would be about $500 thousand for 8n . 
ESP and about $70 thousand for a fabric · 
mter. Incremental installed costs 
associated with Option D would be 
about $110 thousand and about $30 

thousanltfor-an ESP and a fabric filter. 
respectively. The incremental installed 
costs of control equipment associated 
with the Option I level of control would 
be nearly 5 times the incremental 
installed costs aBBOCiated with Option Il 
if ESP's were selected. If fabric filters 
were selected, the incremental installed 
costs associated with the Option I level 
of control would be aobut twice the 
incremental installed costs aBBociated 
with Option IL 

Incremental annualized costs 
associated with Option I for a 180 Mg/ 
day wool fiberglaBS furnace would be 
about $155 thousand/year and about $20 
thousand/year for an ESP and a fabric 
mter, respectively. Incremental 
. annualized costs aBSOCiated with Option 
D would be about $35 thousand/year for 
an ESP and about $10 thousand/year for 
a fabric filter. The incremental 
annualized costs associated with Option 
I would be about five times the 
incremental annualized costs associated 
with Option II ifESP's were used. If 
fabric filters were used, the incremental 
annualized costs associated with Option 
I would be about two times the 
incremental annualized costs associated 
with Option n. 

Based on the use of control equipment 
with the highest annualized costs (worst 
case conditions), a price increase of 
about 0.3 percent would be necessary to 
offset the costs of installing control 
equipment on a 180 Mg/ day wool 
fiberglaBS furnace to meet the emission 
limits of Option I. A price increase of 
about 0.1 percent would be necessary to . 
complying with the emission limits of 
Option n. 

Incremental cumulative capital costs 
for the six new 180 Mg/day wool 
fiberglass furnaces during the 197~1983 
period aBSociated with Option I would 
be about $3 million if ESP's were used. 
Use of fabric filters to comply with 
Option n would require incremental 
cumulative capital costs or about $185 
thousand for the same period. Fifth-year 
annualized costs for controlling wool 
fiberglass furnaces complying with 
Option I would be about $930 thousand. 
To comply with Option n. fifth-year 
annualized costs would be about $80 
thousand. . 
. A summary of incremental impacts 
associated with Option I and Option Il 
is shown in Table IV. Air impacts, 
expreBBed in Mg/year of particulate 
matter emissions reduced, would 
approximate the quantity of particulate 
matter collected and disposed of as 
solid waste. 
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CanS!deraticn cf the beneficial impact 
on national particulate emissions, the 
lack of water pollution impact, the small 

· potential for adverse solid waste impact. 
the reasonableness of energy and cost 
impacts, and the general availability of 
demonstrated emission control 
technology leads to the selection of 
Option I as the basis for standards for 
glaBB melting furnaces-in-the-wool 
fiberglass sector. 

Flat Glass 

Uncontrolled particulate emissions 
from flat glass furnaces are about 1.5 g/ 
kg (3.0 lb/ton) of glass pulled. There are 
no emissions test data for flat glass 
furnaces equipped with control devices 
available for evaluation. However, the 
soda-lime formulations melted in these 
furnaces are quite similar to those 
melted in container glass furnaces. as 
are the chemical composition and 
physical characteristics of the 
particulate emissions. The primary 
difference between container glass and 
Oat glass furnaces Is that the 
uncontrolled emission rates of flat glass 
furnaces are greater. Given the 
similarity of processes, glass· 
formulations, and emissions it is 
expected that the percentage reduction 
in particulate emissions achieved by 
control of container glass furnaces also 
could be achieved with flat glass 
fumaces. This conclusion is supported 
by the performance guarantee 
underwritten by an ESP manufacturer 
for a flat glass facility which indicates at 
least 90 percent control efficiency. Thus. 
uncontrolled emissions from flat glass 
fumaces can be reduced with an ESP by 
at least 90 percent or to about 0.15 g/kg 
(0.3 lb/ton) of glass pulled. 

The similarity of container glass and 
Oat glass furnace formulations and 
emissions and the vendor guarantee 
noted above provide the basis for 
Option L Option I would set an emission 
limit of 0.15 g/kg (0.3 lb/ton) of glaBB 
pulled, which would provide about 90 
percent control The Option II emiBBion 
limit for fumaces in the other glaBS 
manufacturing sectors has been found to 
be twice the Option I limit. For 
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conaiatency, therefme, Option n would 
set an emission limit ofO.S g/kg (0.6 lb/ 
ton) of glass pulled, which would 
provide about 80 percent c~ntrol. 

By 1983 approximately 240 Gg/year 
(284,555 ton/year) of additional 
production is expected in the Oat glass 
sector. One new flat glass furnace of 
about 635 Mg/day (700 ton/day) 
capacity (the size of the modeffurnace) 
would be built in order to provide this 
additional production. 

If uncontrolled, this new flat glass 
furnace would add about 380 'Mg/year 
(397 tDn/year) to national particulate 
emiaaions by 1983. Compliance with a 
typical SIP regulation would reduce this 
impact to about 90 Mg/year (100 ton/ 
year). Under Option I, emiaaiollB would 
be reduced to about 40 percent of those 
emitted under a typical SlP regulation. 
Under Option D. emissions would be 
reduced to about 80 percent of those 
emitted under a typical SIP regulation. 

Ambient dispersion modeling 
indicates that under worst case 
conditiOllB the annual maximum groUnd
Jevel particulate concentrafum near an 
uncontrolled fiat glass furnace 
producing 635 Mgj day of glaas would be 
about l f1>g/m1• The annual mazimum 
ground-level concentrations resulting 
from compliance with a typical SIP 
regulation, Option I. or Option II. would 
be less than 1,..g/m1• The calculated 
maximum 24-hour ground-level 
particulate concentration near an 
uncontrolled flat glass furnace 
producing 635 Ms/ day of glasa would be 
about 21 p.g/m1• The corresponding 
coneentration for comp1Yin8 with a 
typical SIP regulation would be about 5 
1J.g/m1• Under Option I. this 
concentration would be reduced to 
about 214g/m9

• Under Option D it would 
be reduced to about 5 p.g/m1• 

Since the ESP is likely to be the 
emission control system installed on Oat 
glass furnaces to comply with standards.. 
there would be no water pollution 
impact associated with standards based 
on either Option I or Option n. 

Under a typical SIP regulation. about 
270 Mg/year (298 ton/year) of 
particulate matter would be collected 
from the one new 635 Mg/ day flat glass 
furnace projected to come on-stream in 
the 1978-1983 period. Compliance with 
standards based on Option I and D 
would add about 50 Mg/year [55 ton/ 
year) and about 20 Mg/year {22 ton/ 
year), respectively, to the solid waste 
collected under a typical SIP regulation. 
Option I would increase the mass of 
solids for disposal by about 20 perceot 
over that resulting from compliance with 
a typical SIP regulation. and Option D 
would increase It by about 1 percent. 

The additional solid material collected 
under Option I or Option n would not 
differ chemically from the material 
collected under a typical SIP regulation. 
Collected solids either are recycled back 
into the glass mel.tin8 process or are 
disposed of in a landfill. Recyling of the 
solids has no adverse environmental 
impact, and, since landfill operations are 
subject to State regulations, this · 
disposal method also ts not expected to 
have an adverse environmental impact. 

Since the energy requirements for an 
electrostatic precipitator do not vary 
significantly over the range of emission 
reductions considered here, the estimate 
of eneisy required to control particulate 
emission• from the one new flat glass 
furnace would be about the same for 
compliance with a typical SIP 
regulation, Option I. or Option ll-about 
7.8 million kWh (4.300 barrels of oil/ 
year). The energy required to comply 
with the emission limits of the 
regulatory options would be about 0.2 
percent of the total energy use in the flat 
glass sector. There would be no . 
incremental energy impact associated 
with either Option I or Option II as 
compared with a typical SIP regulation. 

The incremental installed cost in 
January 1978 dollars associated with 
Option I for controlling particulate 
emissions from a 635 Mg/day Bat glass 
furnace would be about $605 thousand. 
Incremental installed cost associated 
with Option ll would be about $140 
thousand. The incremental illBtalled cost 
of control equipment associated with the 
Option I level of control would be 
somewhat more than four times the 
incremental installed cost associated 
with the Option H level of control 

Incremental annualized cost 
associated with Option I fon 635 Mg/ 
day flat glass fumace would be about 
$190 thousand/year; the corresponding 
incremental annualized cost for Option 
II would be about $45 thousand/year. 
The incremental annualized cost · 
associated with Option I would be more 
than four times the incremental 
annualized cost associated with Option 
n. 

A price increase of about 0.4 percent 
would be necessary to offset the coat of 
imltalling as ESP on a 635 Mg/day flat 
glass furnace to meet the emission limit 
of Option I. A price increase of about 0.1 
percent would be necessary to comply 
with the emiBSion limit of Option II. 

Incremental cumulative capital cost 
for the one new 635 Mg/day flat glasa 
furnace during the_ 1978-1983 period 
associated with Option I would be about 
$605 thousand. Compliance with Option 
n would require an incremental 
cumulative capital cost of about $145 
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thousand for the same period. Fifth-year 
annualized costs for controlling the one 
new net glass furnace to comply with 
Option I would be about $190 thousand. 
To meet the Option II emissions limit, 
fifth-year annualized costs would be 
about $45 thousand. 

A sununary of incremental impacts 
aaaoclated with Option I and Option II 
Is shown in Table V. Air impacts, 
expressed in Mg/year of particulate 
matter emissions reduced, would 
approximate the quantity of particulate 
matter collected and disposed of as 
solid waste. 

Tllllll Y.-si.nm.y ol lnctwn«ltal t"*1I 
A#aoiBled W.i#I Rsgu/ft1fy ~ 

Aegulatoly 
apllan: . , __ 

u._. 

•Mg/Yr. racM:ecl. 
1 11amtl1 of oll/de7. 
'"--' pril:9 a.a. .. 

,Consideration of the beneficial impact 
on national particulate emissions, the 
Jack of water pollution impact, the small 
potential for adverse solid waste impact, 
the lack of .energy impact, the 
reasonableness of cost impacts, and the 
general availability of demonstrated 
emission control technology leads to the 
selection of the Option I as the basis for 
standards for glass melting furnaces in 
the flat glass sector. 

Summary 

If uncontrolled. total particulate 
emissiollB from the 45 new glass melting 
furnaces projected to come on-stream 
between 1978 and 1983 would be about 
5,200 Mg/year (5,732 ton/year). 
Compared to a typical SIP regulation, 
Option I would reduce particulate 
emissions by an additional 1,100 Mg/ 
year (1.213 ton/year). 

Ambient dispersion modeling 
indicates that the annual maximum 
ground-level particulate concentrations 
near uncontrolled glass melting furnaces. 
would be 2 µg/m• or less. Both a typical 
SIP regul~tion and the Option I emission 
limits would reduce the annual 
maximum ground-level particulate 
concentrations to under 1µg/m.The24-
maximum ground-level particulate 
concentrations near uncontrolled glass 
melting furnaces would be less than 30 
l'-8/m', with a median concentration of 
about 11 fJ.8/m'. Under a typical SIP 
regulation these concentrations would 
be reduced to 5 p.g/m' or less. Control to 
the Option I emission limits would 
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reduce the 24-hour maximum ground
level concentrations near glass melting 
furnaces to about 2 ,.,.g/m 1 or less. 

The gla&1 manufacturing process has 
minimal water pollution potential. 
Complying with a standard based on 
Option I would have a negllgible water 

. pollution impact, because control 
systems installed to meet Option I 
would not discharge waste water 
streams. 

The amounts of solid waste generated 
in the control or particulates from glass 
meiting furnaces would approximate the 
amount of particulate removed from 
exhaust gases. Compliance with a 
typical SIP regulation would produce 
3,700 Mg (4,080 tons) of solid waste per 
year. Meeting the Option I emission 
limits would generate an additional 
UOO Mg/year (1.213 ton/year}. Either 
recycling or landfilling would present 
minimal adverse environmental impact. 
Totally recycling the collected solids 
would have no adverse impact. 
Landfilling operations must meet State 
regulations, l!nd therefore this disposal 
method would have limited potential for 
adverse environmental impact. 

Implementing Option I would require 
about 1.6 million kWh of electricity to 
power the emission control equipment 
installed above the requirements for 
implementing a typical SIP regulation. 
To meet this power requirement electric 
utilities would require about 950 barrels 
of oil/year, or about 3 barrels/day. The 
energy that would be required to 
operate emission reduction sytems to 
meet a standard based on the Option I 
limits would be 2 percent or less of the 
total energy used in glass production. 

Incremental cumulative capital costs 
· to the glass manufacturing industry for 
controlling emissions from new glass 
melting furnaces projected to come on
stream during the 1978-1983 period to 
comply with a standard based on the 
Option I emission limits would be about 
$27 .9 million. The fifth-year annualized 
costs to the glass manufacturing 
industry aBSociated with compliance 
with the Option I emission limits would 
be about $8.4 million. An industry-wide 
price increase of about 0.7 percent 
would be necessary to offset the costs of 
installing control equipment to meet the 
emiBBion limits of Option L 

Modification, Reconstroction, and Other 
tonsiderationa . 

An exemption from provisions of the 
modification section (40 CFR § 60.14) is 
proposed for those plants which convert 
to fuel-oil firing. even though particulate 
emiBBlons would more than likely be 
increased. The primary objective of the 
proposed atandards la to control 

emissions of particulates from glaBS 
melting furnaces. The data and 
information supporting the standards 
consieler essentially only those 
emissions arising from the basic melting 
process, not those arising from fuel 
combustion. It is not the prime purpose 
of these standards, therefore, to control 
emissions from fuel combustion per se. 
Consequently. since emissions from fuel 
combustion are small in comparison 
with those from the basic melting 
process, and a conversion of glass 
meiting furnaces to fuing oil rather than 
natural gas will aid in efforts to 
conserve natural gas resources, the 
standards proposed herein include a 
provision exempting fuel switching in 
glass melting furnaces from 
consideration as a modification. The· 

· proposed increment in emi&1ions 
allowed fuel 011-fired glass melting 
furnaces Is 15 percent, a small 
allowance: however. without this 
exemption there would be a large 
economic impact on ~e industry. 

An exemption from reconstruction 
provisions (40 CFR § 60.15) Is proposed 
for the cold refining (rebrfoldng) of the 
melter of an existing furnace. Under 40 
CFR § 60.15 the Administrator must be 
notified of intent to conduct such a 
procedure 60 days in advance of 
commencement. and will determine 
whether or not the rebricking constitutes 
a reconstruction. This rebricking 
procedure has been a routine operation 
in the glass manufacturing industry and 
would not generally be considered an 
opportunity to evade the provisions of 
the standard by unduly extending the 
useful life of an existing glass melting 
furnace. Therefore, the exemption of 
rebricking from reconstruct\on provision 
has been proposed. 

Glass melting furnaces fired with 
number 2 fuel oil would be expected to 
exhibit a· 10 percent increase in 
particulate emissions over those 
produced in gas-fired furnaces since 
particulates are formed by the 
combustion of oil. Similarly, furnaces 
fired with numer 4, 5, or 6 fuel oil would 
show a 15 percent increase in 
particulate emissions over those 
produced in gas-fired furnaces. This 
effect of fuel oil on furnace emissions 
being recognized. It is proposed that the 
emission limits for furnaces fired with 
fuel oil be \he limits for gas-fired 
furiiaces multiplied by 1.15. It is 
additionally proposed that 
simultaneously liquid and gas-fired 
furnaces have emission limits based on 
an equation, taking into conslderaton 
the relative proportions of the fuels 
being fired. 
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Selection of Performance Test Methods 

The use of EPA Reference Method :>
"Determination of Particulate Emissions 
from Stationary Sources" (Appendix A. 
40 CFR i 60, Federal Register, December 
23, 1971) is required to determine 
compliance with the mass standards for 
particular matter emissiona. Emission 
test data uaed in the development of the 
proposed standard were obtained either 
by the l.AAPCD sampling method or by 
EPA Method 5. Howe¥er, results of 
performance tests using Method 5 
conducted by EPA on existing glass 
melting furnaces comprise a major 
portion of the data base used in the 
development of the proposed standard. 
EPA Reference Method 5 has been 
shown to provide a respresentative 
measurement of particulate matter 
emissions. Therefore, it has been 
included for determining compliance 
with the proposed standards. 

Calculations applicable under Method 
5 necessitate the use of data obtained 
from three other EPA test methods 
conducted previous to the performance 
of Method 5. Method 1-.. Sample and 
Velocity Traverse for Stationary 
Sources" must be conducted in order to 
obtain representative measurements of 
pollutant emissions. The average gas 
velocity in the exhaust stack is 
measured by conducting Method 2-
"Determination of Stack Gas Velocity 
and Volumetric Flow Rate (Type S Pitot 
Tube)." The analysis of gas composition 
is measured by conducting Method 3-
"Gas Analysis for Carbon Dioxide, 
Oxygen, Excess Air and Dry Molecular 
Weight." These three tests provide data 
necessary in Method 5 for.converting 
volumetric Dow rate to mass flow rate. 
In addition, Method 4-''Determination 
of Moisture Conent in Stack Gases" is 
suggested as an accurate mode of 
predetermination of moisture content. 

Since the proposed standards are 
expressed as mass of emissions per uni\ 
mass of glass pulled, it will be 
neccessary to quantify glass pulled in 
addition to measuring particulate 
emissions. Glass production in Mg shall 
be determined by direct measurement or 
computed from materials balance data 
using good engineering practices. The 
materials baJ~nce computation may 
consist of a proceBS relationship 
between feed material input rate and the 
glass pull rate. In all materials balance 
computations, glass pulled from the 
furnace shall include product. cullet, and 
any waste glass. The hourly glass pull 
rate for a furnace shall be determined 
by averaging the glass pull rate over the 
time of the performance teal 
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Selection of Monitoring Requirements 

To provide a "convenient means for 
enforcement personnel to ensure that 
installed emission control systems 
comply with standards of performance 
through proper operation and 
maintenance, monitoring requirements 
are generally included in standards of 
performance. For glass melting furnaces 
· the most straightforward means of 
ensuring proper operation and 
maintenance is to monitor emissions 
released to the atmosphere. EPA has 
established opacity monitoring 
performance specifications in Appendix 
B of 40 CFR § 60 for industrial sources 
with well-de\'eloped velocity and 
temperature profiles. 

The best indirect method of 
monitoring proper operation and 
maintenance of compliance control 
equipment is the determination of 
exhaust gas opacity limits. Determining 
an acceptable exhaust gas opacity limit 
is not presently possible because the 
relationship between particulate 
.emissions and corresponding opacity 
levels was not evaluated for glass 
melting furnaces. The data base for the 
particulate standards does not include 
information on opacity. Also, currently 
there are no continuous particulate 
monitors operating on glass melting 
furnaces; consquently, the data base 
necessary for developing an opacity
emission rate relationship is not 
available. Resolution of the sampling 
problems, development of performance 
standards for continuous particulate 
monitors, and obtaining a data base for 
developing an opacity-emission rate 
relationship would entail a major 
development program. For these 
reasons, continuous monitoring of 
particulate emissions from glass melting 
furnaces would not be required by the 
proposed standards. 

Public Hearing 

A public hearing will be held to 
discuss these proposed standards in 
accordance with Section 307(d)(5} of the 
Clean Air Act. Persons wishing to make 
oral presentations should contact EPA 
at the address given in the ADDRESSES 
section of this preamble. Oral 
presentations will be limited to 15 
minutes each. Any member of the public 
may file a·written statement with EPA 
before, during, or within 30 days after 
the hearing. Written statements should 
be addressed to the Docket address 
given in the ADDRESSES section of this 
preamble. 

A verbatim transcript of the hearing 
and written statementa will be available 
for public inspection and copying during 

normal working hours at EPA's Central 
Docket Section in Washington. D.C. (See 
ADDRESSES section of this preamble). 

Miscellaneous 

The docket is an organized and 
complete file of all the information 
considered by EPA in the development 
of this rulemaking. The principal 
purposes of the docket are: (1} to allow 
interested persons to identify and locate 
documents so that they can intelligently 
and effectively participate in the 
rulemaking process, and (2) to serve as 
the record for judicial review. The 
docket requirement is discussed in 
Section 307(d) of the Clean Air Act. 

As prescribed by Section 111 of the 
Act, this proposal of standards has been 
preceded by the Administrator's 
determination that emissions from glass 
manufacturing plants contribute to the 
endangerment of public health or 
welfare, and by publication of this 
determination in this issue of the 
Federal Register. In accordance with 
Section 117 of the Act, publication of 
these proposed standards was preceded 
by consultation with appropriate 
advisory committees, independent 
experts, and Federal departments and 
agencies. The Administrator will 
welcome comments on all aspects of the 
proposed regulation, including the 
designation.of glass manufacturing 
plants as a significant contributor to air 
pollution which causes or contributes to 
the endangerment of public health or . 
welfare, economic and technological 
issues, and on the proposed test method. 

It should be noted that standards of 
performance for new sources · 
established under Section 111 of the 
Clean Air Act reflect: 

"Application of the best technological 
system of continuous emission reduction 
which (talting into consideration the cost of 
achieving such emission reduction, any 
nonair quality health and environmental 
impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated." (Section 111(a)(1)) 

· Although there may be emission 
.i;ontrol 1echnology available that is 
capable of reducing emissions below 
those levels required to comply with the 
standards of performance, this 
technology might not be selected as the 
basis of standards of performance 
because of costs associated with its use. 
Accordingly, these standards of 
performance should not be viewed as 
the ultimate in achievable emissions 
control. In fact, the Act requires (or has 
the potential for requiring) the 
imposition of a more stringent emission 
standard in several situations. For 
example, applicable costs do not 
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necessarily play as prominent a -role -in 
determining the "lowest achievable 
emission rate" for new or modified 
sources locating in nonattainment areas; 
i.e., those areas where statutorily
manda ted health and welfare standards 
are being violated. In this respect. 
Section 173 of the Act requires that new 
or modified sources constructed in an 
area which is in violation of the NAAQS 
must reduce emissions to the level 
which reflects the "lowest achievable 
emission rate" (LAER}. as defined in 
Section 171(3), for such category of 
source. The statute defines LAER as that 
rate of emissions which reflects: 

"(A) the most stringent emission limitation 
which is contained in the implementation 
plan of any State for such class or category of 
source. unless the owner or operator of the 
proposed source demonstrates that such 
limitations are not achievable; or_(B) the most 
stringent emission limitation which is 
achieved in practice by such class or 
category of source. whichever is more 
stringent." 

In no event can the emission rate exceed 
any applicable new source perfomance 
standard [Section 171(3)]. 

A similar situation may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the Act (Part C}. These provisions 
require that certain sources (referred to 
in Section 169(1)) employ "best 
available control technology" (as 
defined in Section 169(3)} for all 
pollutants regulated under the Act. Best 
available control technology (BACT) 
must be determined on a case-by-case 
basis, taking energy, envir~nmental, and 
economic impacts and othe~ costs into 
account. In no event may the application 
of BACT result in emissions of any 
pollutants which will exceed the 
emissions allowed by an applicable 
standard established pursuant to 
Section 111 (or 112) of the Act. 

In all events, State Implementation 
Plans approved or promulgated under 
Section 110 of the Act must provide for 
the attainment and maintenance of 
national ambient air quality standards 
(NAAQS) designed to protect public 
health and welfare. For this purpose, 
SIP's must in some cases requfre greater 
emission reductions than those required 
by standards of performance for new · 
sources. 

Finally, States are free under Section 
116 of the Act to establish even more 
stringent limits than those established 
under Section 111 of those necessary to 
attain or maintain ~e NAAQS under 
Section 110. Accordingly, new sources 
may in some cases be·subject to 
limitations more stringent than EPA's 
standards of performance under Section 
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111, and prospective owners and 
operators of new sources should be 
aware of this possibility in planning for 
such facilities. 

EPA will review this regulation four 
years from the date of promulgation. 
This review will include an assessment 
of such factors as the n~ed for 
integration with other programs, the 
existence of alternative methods, 
enforceability, and in1prcvementg i.~ 
emission control technology. 

An economic impac:t assignment has 
tieen prepared as required under Section 
317 of the Act and is included in the 
Background Information Document. 

Dated: May 22, 1979. 

~uglas M. Cottle, 
Administrator. 

It is proposed to amend Part 60 of 
Chapter I, Title 40 of the Code of Federal 
Regulations as follows: 

Subpart CC-Standards of 
Performance for Glass Manufacturtng 
Plants 

Sec. 
80.290 Applioebllity and designation of 

atreoted lecllity. 
80.291 Definitions. 
80.292 S'8ndards Jor particulate matt~r. 
60.293 Test methods and pFQcedures. 

Authority: Sections 111 and 301 (a) of the 
Clean Air Act. as amended (42 U.S.C. 7411, 
7601fa)), and additional authority as noted 
below. 

§ 60.290 Appllcablllty and designation of 
effected facility. 

The affected facility to which the 
provisions of this subpart apply is each 
glass melting furnace within a glass 
manufacturing plant. 

§ 60.291 Definitions. 

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in Subpart A. 

(a) "Glass manufacturing plant" 
means any plant which produces glass 
or glass products. 

(b) "Glass melting furnace" means a 
unit comprising a refractory vessel In 
which raw materials are charged, 
melted at high temperature, refined, and 
conditioned to produce molten glass. 
The unit includes foundations, 
auperstructure and retainiDg walls, raw 
material charger systems, heat · 
exchangers, melter cooling system, 
exhaust system, refractory briclt'work. 
fuel supply and electrical boosting 
equipment. integral control systems and 
instrumentation, and appendages for 
conditioning and distributing molten 
glass to fo~ apparatuses. 

(c) -.'Day pot" means any glass meltins 
furnace designed to produce less than 
1800 kilograms of glass per day. 

(d) "All-electric melter" means a glBBs 
melting furnace in which all the heat 
required for melting ls provided by 
electric current from electrodes 
submerged in the molten glass, although 
some fossil fuel may be charged to the 
furnace as raw material. 

(e) "Glass" meana flat glass; container 
glass; pressed and blown glass: and 
wool fiberglaBB. ' 

(f) "Flat glaBB" means glass made of 
soda-lime recipe and produced into 
continuous flat sheets and other 
products listed in Standard Industrial 
ClaSBification 3211 (SIC 3211). 

(g) "Container glass" means glass 
made of soda-lime recipe, clear or 
colored, which Is pressed and/ or blown 
into bottles, jars, ampoules. end other 
products listed in SIC 3211. 

(h) "Pressed and blown glass" means 
glass which ls pressed and/or blown, 
including textile fiberglass, 
noncontinuous process Oat glass, 
noncontalner glass. and other products 
Hated in SIC 32.29. It ls separated Into: 

(1) Glass of soda-lime recipe; and 
(2) Gla1& of borosilicate, opal, lead 

and other recipes. 
(I) "Wool fiberglass" means fibrous 

glass of random texture, including 
fiberglass insulation, and other products 
listed in SIC 3296. . 

(j) "Recipe" means formulation of raw 
materials. 

(k) "Glass production" means the 
weight of glaSB pulled from a 8Iass 
melting furnace. 

(l) "Rebricking" means cold 
replacement of damaged or worn 
refractory parts of the glass melting 
furnace. Rebricking includes 
replacement of the refractories 
comprising the bottom, sidewalls, or 
roof of the melting vefBBel; replacement . 
of refractory work in the heat 
exchanger; replacement of refractory 
portions of the glass conditioni~ and 
distribution system. 

(m) ~'Soda-lime recipe" means raw 
material formulation of the following 
approximate proportions: 72 percent 
silica; 15 percent soda; 10 percent lime 
and magnesia; 2 percent alumina; and 1 
percent miscellaneous materials. 

§ 80.292 Stands~ for particulate matter. 
(a) On or after the date on which the 

performance test required to be 
conducted by I 60.8 is completed, no 
owner or operator of a glass melting 
furnace subject to the provisions of this 
subpart shall cause to be discharged 
into the atmosphere, except as provided 
in paragraph (d) of this section: 
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(1) From any slau meltfna furnace. 
Bred with a 1a1eous fuel. particulate 
matter at emission rates axceeding those 
specified In Table CC-1. 

(2) From any glass meltins furnace, 
fired with a liquid fuel, particulate . 
matter at emlSBlon rates exceeding 1.15 
times those specified in Table CC-1. 

· (3) From any glaSB melting furnace, 
·almultaneously fired with gaseous and 
liquid fuei, particulate matter at 
emission rates exceeding those specified 
by the following equation: 
STD = X(l.15 (Y) + (Z)) 
where: 
STD • Particulate matter emiaalon limit 
X • Em111lon rate apecified in Table CC-1 
Y • Decimal pen;ent of liquid fuel heatins 

value to total (paeoua and liquid) fuel 
neattns value 

kilojoulee 
kilojoulea 
Z.• (1 - Y) 

(b) Conversion of a glass melting 
furnace to use of liquid fuel shall not be 
oonsldered a modification for purposes 
ef 40 CFR 60.14. 

(c) Rebricldng and th11 cost of 
18bricktng shall not b11 considered 
reconstruction for the purposes of 40 
CPR60.15. . 

(d) This subpart shall not apply to de1 
pots and all-electric meltera. 

T8111e CC-1-EinSllcwl RaJes 

(1) Fla1 Gtaa. .. _, __ , __ ,.,.,.,_, __ , __ ... .. 

C2I ~Olm:.·---·--·-----.. .. C3l PlnMd and 8lcMn Olm: . 
Ill Olller "'-" lllda-lme ,._ CL• .. 

boloelllcal9. opal. .... nl Olis ..... 
lncUllng lfttile tlblrglua) .. , ___ ,,_, 

(b) 8ocll.ame 19Cipes,,. _____ _ 

(4) Wool fllerglUI ·-·--· 

I 80.293 T .. t methoda Mel procedures. 

0.11 
.10: 

.. 

.10 

• 

(a) Reference methods in Appendix A 
of this part, except as provided ~der 
I 60.8(b), shall be used to determine 
compliance with I 60.292 as follows: 

(1) Method 5 shall be used to 
determine the concentration or 
partM:ulate matter and the asaoclated 
moisture content 

(2) Method 1 shall be used for sample 
· and velocity traverses, and 

(3) Method 2 shall be uaed to 
determine velocity and volumetric flow 
rate. 

(4) Method 3 shall be used for gas 
analysis. · 
· (b) For ~ethod 5, the sample pro~ 
and ffiter holder shall be heated to 121·c 
{250°F). The sampling time for each run 
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shall be at least 60 minutes and the 
volume shall be at least 4.25 dscm. 

(c) The particulate emission rate, E. 
shall be computed as follows: 
E=VxC 
where: , 

(1) Eis the particulate emission rate 
(g/hr), 

(2) V is the average volumetric flow ' 
rate (dscm/hr) as found from Method 2: 
and 

(3) C is the average concentration (g/ 
dscm) of particulate matter as found 
from Method 5. 

(d) the rate of glass production, P (kg/ 
hr) shall be determined by dividing the 
weight of glass pulled in kilograms (kg) 
from the affected facility during the 
performance test by the number of hours 
(hr) taken to perform the performance 
test. The glass pulled in kilograms shall 
be determined by direct measurement or 
computed from materials balance by 
good engineering practice. 

(e) The furnace emission rate shall be 
computed as follows: 
R = E/P 
where: 

(1) R is the furnace emission rate (g/ 
kg); 

(2) E is the particulate emission rate 
(g/hr) from (c) above; and 

(3) Pis the rate of glass production 
(kg/hr) from (d) above. 
(Sec. 114 of Clean Air Act as amended (42 
u.s.c. 7414).] 
fl'R Doc. 7&-18602 Flied 11-14-711: 8:45 amf 
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(40 CFA Part &OJ 

(FRL 1297-3) 

Standards of Performance for New 
Stationary Sources; Glass · 
Manufacturing Pienta 

AGENCY: Environmental Protection 
Agency (EPA). 
ACT10N: Extension of Comment Period. 

8UMMARY: The deadline for submJttal of 
comments on the proposed standards of 
performance for glass manufacturing 
plants, which were proposed on June 15, 
1979 (44 FR 34840), is being extended 
from August 14, 1979, to September 14, 
1979. 
DATES: Comments must be received on 
or before September 14, 1979. 

ADDRESSES: Comments shouJd be 
submitted to Central Docket Section (A-
130), United States Environmental 
Protection Agency, 401 M Street, S.W., 
Washington, D.C. 20460, Attention: 
Docket No. OAQPS 79-2. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13). Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number (919) 
541-5271. 

IUPPLEMENTARY INFORMATION: On June 
15, 1979 (44 FR 34840), the 
Environmental Protection Agency 
proposed standards of performance for 
the control of emissions from glass 
manufacturing plants. The notice of 
proposal requested public comments on 
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the ltandards by Aupat tt, 19'9. Due to 
delay In the 1bipping of the Background 
Information Document, IUfficient copie1 
of the document have not been available 
to all Interested parties In time to allow 
their meaningful review and C:omment 
by Augu1t 14, 1979. EPA has received a 
request from the Industry to extend the 
comment period by 30 day1 through 
September 14, 1979. An extension of thi8 
length is justified since the shipping 
delay has resuJted in approximately a 
three-week delay in proceBBing requests 
for the document. 

Dated: August a, 1979. 
David G. Hawkim, 
Assistant Administrator 7or Ai{. Noise, and 
Radiation. · 
{FR Doe. 7a-am Filed &-l4-7a 1.-4& IJD) 
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[FAL 1ott-5J 

[ .ec> CFR Part 60] 

St.tlonary Internal Combustion 
Engines; Standards of Performance 
for New Stationary ~urces 
AGDICY: Environmental Protection 
Agency (EPA). · 

. ACTION: Proposed rule. 

SUMMARY: The proposed standards, 
which wou\d app\y \o facilities \ha\ 
commence constl'\lction 30 months after 
today's date, would limit emissions of 
nitrogen oxides (NO.) from new, 
modified. and reconstructed stationary 
gas. diesel. and dual-fuel internal 
combustion (IC) engines to 700 parts per 
million (ppm). 600 ppm, 600 ppm, 
respectively at 15 percent oxygen (01) 
on a dry basis. A revision to Reference 
Method 20 for determining the 
concentration of nitrogen oxides and 
oxygen in.the exhaust gases from large 
stationary IC engines is also proposed. 

The standards implement the Clean 
Air Act and are based on the 
Administrator's determination that 
stationary IC engines contribute 
significantly to air pollution. The intent 
is to require new, modified, and 
reconstructed stationary IC engines to 
use the best demonstrated system of 
continuous emission reduction, 
considering costs, non-air quality health, 
and environmental and energy impacts. 

A public hearing will be held to 
provide interested persons an 
opportunity for oral presentation of 
data, views. or arguments concerning 
the proposed standards. 
DATES: Comments. Comments must be 
received on or before September 21, 
1979. 

Public Hearing. The public hearing 
will be held on August 22. 19i9 
beginning at 9:30 a.m. and ending al 4:30 
p.m. 

Request to Speak at Hearing. Persons 
wishing to attend the hearing or present 
oral testimony should contact EPA by 
August 15, 1979. 
ADDRESSES: Comments. Comments 
should be submitted lo Mr. Jack R. 
Parmer, Chief, Standards Development 
Branch [MD-13), Emission Standards 
and Engineering Division, 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711. 

Public Hearing. The public hearing 
will be held at the Environmental 
Research Center Auditorium, Room 

8101, Research Triangle Park, N.C. 
27711. Persons wishing to attend or 
present oral testimony should notify 
Mary Jane Clark, Emission Standards 
and Engineering Divison (MD-13), 
Environmental Protection Agency, 
·Research Triangle Park, North Carolina 
27711, telephone number (919) 541-5271. 

Standards Support Document. The 
support document for the proposed 
standards may be obtained from the 
EPA Library-(MD-35), Research Triangle 
Park, North Carotina 27711, telephone 
number (919) 541-2777. Please refer to 
"Standards Support and Environmental 
Impact Statement: Proposed Standards 
of Performance for Stationary Internal 
Combustion Engines," EPA-450/3-78-
125a. 

Docket. The Docket, number OAQPS-
79-5, is available for public inspection 
and copying at the EPA's Central Docket 
Section, Room 2903 B. Waterside Mall, 
Washington, D.C. 20460. 

FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone (919) 541-
5271. 

SUPPLEMENTARY INFORMATION: 

Proposed Standards 
The proposed standards, which are 

summarized in Table A. would apply to 
all new, modified. and reconstructed 
stationary internal combustion engines 
as follows: 

1. Diesel and dual-fuel engines greater 
than 560 cubic inch displacement per 
cylinder (CID/cyl). 

2. Gas engines greater than 350 cubic 
inch displacement per cylinder (CID/ 
cyl) or equal to or greater than eight 
cylinders and greater than 240 cubic 
inch displacement per cylinder (CID/ 
cyl). 

3. Rotary engines greater than 1500 
cubic inch displacement per rotor. 

The proposed standards, .which would 
go into effect 30 months after the date of 
proposal (i.e., today's date), would limit 
the concentration of NO. in the exhaust 
gases from stationary gas, diesel and 
dual-fuel IC engines to 0.0700 percent by · 
volume (700 ppm), 0.600 percent by 
volume (600 ppm), and 0.0600 percent by 
volume 600 ppm, respectively, at 15 
percent oxygen (0,) on a dry basis. 
These emission limits are adjusted 
upward linearly for IC engines with 
thermal efficiencies greater than 35 
percent. 

T8ble A.-5ummary of Internal Combustion Engirie New Source Performanc8 Standarrl 

lnlemal corrbA11tion engine aize and fuel type NO, amiSsiOn limit' ~) Applicability date 

Diesel Engines > 580 CID/cyt 0t > 1500 CID/rotor·····--·-·· .. ·- 600 30 montha from date of 
proposal (i.e .• 10day's date) 

30 months lfom date of 
proposal (i.e .• today·s date) 

30 months from date ot 
proposal (i.e .• today's date) 

Dual.fuel Engines > 560 CID/cyt 0t > 1500 CID/ro!Of ................. 600 

. Gaa Engines > 350 C1Dtcy1 0t ;;. 8 cy1loders end > 240 CID/ 700 
cy1 0t 1500 > CID/rot0t. 

•NO, emission limit tldjusted _,a f0t intamat combustiQn engines with lhemlal efficiencies greater than 35 percent. 
Measured NO, emissionS ac!Justed 10 standa<d atmospheric conditions ot 101.3 Kilopascals (29.92 inches mercury). 29.• <!e· 
grees Cenllgrade (85 degrees Fartlenhert). and 17 grams moisture per kilogram dry aid (75 grains moisture per pound ot dry ear) 
in determining compliance witll lhe NO, emission limll 

The proposed !ltandards would be 
referenced to standard atmospheric 
conditions of 101.3 kilopascals (29.92 
inches mercury). 29.4 degree·s centigrade 
(85 degrees Fahrenheit), and 17 grams 
mosilure per kilogram dry air (75 grains 
moisture per pound of dry air). 
Measured NO, emission levels, 
therefore, would be adjusted to standard 
atmospheric conditions by use of 
ambient correction factors included in 
the standard. Manufacturers. owners, or 
operators may also elect lo develop 
custom ambient condition correction 
factors. in terms of ambient temperature, 
and/or humidity. and/or ambient 
pressure. All correction factors would 
have to be substantiated with data and 

V-FF-2 

approved for use by EPA before they 
could be used for determining 
compliance with the proposed 
standards. 

Emergency-standby IC engines and all 
one- and two-cylinder reciprocating gas 
engines would be exempt from the NO. 
emission standard. 

Summary of Environmental and 
Economic Impacts 

The proposed standards would reduce 
uncontrolled NO. emissions levels from 
stationary IC engines by about 40 
percent. Based on industry growth 
projections, a reduction in national NO, 
emissions of about 145.000 megagrams 
per year (160,000 tons per year) would 
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be reamed m the filth ~ar after the 
standards go into effect Except far a . 
few local areas (e.g.. Los Angeles). there 
are currently no state atandards 
liminting NO. emissions &om IC 
engines. 

The proposed atandanls. tiowever, 
would increase uncontrolled CO and HC 
emissions levels from stationary IC 
engines. Based ori industry growth 
projections. an increase in national CO 
emissions of about 216J.l00 megsa_grame 
(238,ooOtons) annnally would be 
realized in the fifth yeer after the 
standards go into effect. Similarly, an 
increase in national total HC emissions 
of about 4600 megagrama (5000 tons) 
annually would be realized in the fifth 
year after the standards go into effect. 

The large increase in CO emissions ia 
due primarily to carbureted or naturally 
aspirated gas ensin.es. These eJl8ines 
operate closer to stoichiometric 
conditions under whicli a small change 
in the air-to-fuel ratio results in a large 
increase in CO emissions. 

Though total national CO emissions 
would increase sisJ!ificantly, ambient air 
CO concentrations in the imznedjate 
vicinity of these carbureted or naturally 
aspirated gas engines would not be 
adversely affected. AB a result of the 
proposed standards of performance. the 
CO emissions from a natura'lly aspirated 
engine would increase about 160 
.percent. NO, emiuions &om the same 
engine, however, would decrease 
concurrently about 40 percent. 

Thus. there exists a trade-off between 
NO,-emissions reduction and CO 
emissions increase, particularly for 
carbureted·or naturally aspirated gas 
engines. It should be noted though that 
CO emissions are considered to be a 
local problem since CO readily reacts to 
form C(h. Additionally. most naturally 
aspirated gas engines are operated in 
remote locations where CO is not a 
problem. NO, emissions, however, are 
linked to the forma\iQn of photochemical 
oxidants and are subject to long ranse 
transport. Also, NO, emission control 
techniques are essentially design 
modifications. not add-on equipment. 
therefore. NO, emissions reductions are 
much harder to achieve than CO or HC 
emissions reductions which may be · 
achieved more easily from other 
sources. 

One alternative is to propose a CO 
emissions limit based on the use of 
oxidizing catalysts. These cataly1ts can 
provide CO and HC emissiona 
reductions on lhe order of 90 percent. 
Initial capital costs are high, however, 
averaging about $7500 for a lyptcal 1000 
horsepower naturally aspirated gas 
engine.. or about 15 percent of the 

purchase price of this ftl8iDe. F.PA feela 
these coats for contral of CO emissions 
are unreaaonable. . 

The trade-off berween ~ and Co 
emissions appears reasonable. 
However, EPA invites commenta from 
state and local air pollutiOIJ control 
agencies, environmental srouPS- the 
industry, and other interested 
individuals concemins all aspecta of the 
attractiveness of theae standards which 
reduce NO. emi=icns :t th: =r=e cf 
CO emissions. · 

Industry has reqvested a waiver from 
the national mobile source standards for 
diesel engines used in li&ht duty 
vehicles. Based on their teata, industry 
believes that the application of NO. 
control techniques ro thl!l!e mobile diesel 
engines causes increased particulate 
(smoke) emisaiona. The plumes from 
most well maintained huse-bore 
stationary IC engines. however, are . 
virtually invisible when the engine ia 
operating at steady state. Thoush 
excessive retard will cause diesel ,and 
dual fuel writs to emit smoke, the NO,. 
control results used in the development 
of this standard were only considered if 
the plume did not exceed ten percent 
visibility. Therefore. EPA feels the~ 
control techniques used to meet the 
proposed atandarda for large stationary 
IC engines will not cause e:xcesaive 
visible and/or particulate emiasions. 
However, 'EPA invites commenu cm the 
aspects of the proposed standard& 
which reduce NO,. emissions at the 
expense of visible. and/ or parti~te 
emisaions. 

There would be essentially no achene 
water pollution, solid waste. or noise 
impact resultins from the proposed 
standards. 

The energy impact of the proposed 
standards would be small. 
Turbocharged gas IC engine fuel 
consumption would be increased about 
two percent. Dual-fuel IC en,ine fuel 
consumption would be increased about 
three percent. Diesel IC engine fuel 
consumption would be increased about 
seven percent. Naturally aspirated gas 
IC engine fuel consumption would be 
increased by about eight percent. The 
fifth year energy impact of the proposed 
standards would be equivalent to an 
increase in fuel oil consumption of about 
1.5 million barrel• of oil per year (4,300 
barrels of oil per day). This represent• 
an increase of only 0.03 percent of the 
oil projected to be imported in the 
United States five years after the 
standards go into effect. In addition, 
these estimates are based on "wone
case" assumptions which yield the 
greatest energy impacts, and ac:tual 
impacts are expected to be lower. 
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the economic impacts of the propoaed 
standard& are considered reasonable. 
The proposed standardS would increaae 
IC engine manufacturers' total capital 
investment requirements for 
developmental testing of engine models 
by about $6 million. These expenditures 
would be made over a two year period. 
Analysis of financial reports and other 
public financial information indicates 
that the manufacturers' overhead . 
b#ta e.~ ~ufficien\ to euppcrt these 
requirements without adverse impact on 
their financial positions. The proposed 
1tandarda would not give rise to a 
1ignificant ISies advantage for one or 
two manufacturers over competing 
manufacturers. The maximum intra
industry 18les loaaea. based on "worst
case" assumptions. would be aboul six 
percent. 

· ·The proposed standards would 
increase the total annualized costs to 
users of a large stationary IC engines of 
all fuel types by about two 1o seven 
pen:ent. The capital cost or purchase 
price of a large 1tationary IC engine 
would increase by about two percent. 

The proposed standards would 
increase the total annualized costs for 
all eJ18ine nsers by about $32 million in 
the fifth year after standards go into 

·effect. The total capital investment 
requiren,ents for all usen wouJd equal 
about 9.6 million on a cumula,ive basis 
over the first five years the standards 
are in effect. 

These impacts would result in price . 
increases for the end products or 
services provided by the industrial and 
commercial users of large stationary IC 
ensines. The electric utility industry 
wouJd pass on a price increase after five 
years of 0.02 percent. After five years, 
delivered natural gas prices would 
increase 0.04 percent. Even after a full 

. phase-in period of 30 years, during 
which new controlled engines would 
replace all existing uncontrolled 
engines. the electric utility industry 
would pass on a price increase of only 
0.1 percent. Delivered natural gas prices 
would increase only 0.3 percent. 

Rationale-Selection of Sour(;e for 
Control 

Stationary IC engines are sources of 
NO •. hydrocarbons {HC), particulates, 
sulfur dioxide (SO,), and carbon 
monoxide (CO) emissions. NO. 
emissions from IC engines, however, are 
of more concern than emissions ol these 
other pollutants for two reasons. First, 
compared to total U.S. emissions for 
each pollutant, NO, is the primary 
pollutant emitted by stationary engines. 
Second, EPA has assigned a high 
priority to development of standards of 
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performance limiting NO. emissions. A 
study by Argonne National Laboratory, 
"Priorities and Procedures for 
Development of Standards of 
Performance for New Stationary 
Sources of Atmospheric Emissions" 
(EPA-450/3-76-020), concluded that 
national NO. emissions from stationary 

· sources would increase by more than 40 
percerit between 1975 and 1990 in the 
absence of additional emission controls. 
Applying best technology to all sources 
would reduce this increase but would 
not prevent ii from occuning. This 
unavoidable increase in NO. emissions 
is attributable largely to the fact that 
current NO. emission control techniques 
are based on combustion redesi~. In 
addition, few NO. emission control 
techni~ues can achieve large (i.e., In the 
range of 90 percent) reductions in NO. 
emissions. Consequently, EPA has 
aHigned a high priority to the 

·development of standards of 
performance for major NO. emission 
sources wherever significant reductions 
in NO. can be achieved. Studies have 
shown that IC engines are significant 
contributors to total U.S. NO. emissions 
from stationary sources. Internal 
combustion engines account for 16.4 
percent of all stationary source NO. 
emissions, exceeded only by utility and 
packaged boilers. 

Studies have investigated the effect 
that standards of performance would 
have on nationwide emissions of 
particulates. NO •. so •. HC, and CO 
from stationary sources. The "Priority 
List for New Source Performance 
Standards under the Clean Air Act 
Amendments of 1977," which was 
proposed in the August 31, 1978. Federal 
Register, ranked sources according to 
the impact, in tons per year. that 
standards promulgated in 1980 would 
have on emissions in 1990. This ranking 
placed spark ignition IC engines second 
and compression ignition IC engines 
third on a list of 32 stationary NO. 
emission so1.1rces. Consequently, 
stationary IC engines have been 
selected for development of standards of 
performance. 

Selection of Pollutants 

Nitrogen oxides, hydrocarbons, and 
carbon monoxide.-Station~ry IC 
engines emit the following pollutants: 
NO •. CO. HC. particulates, and so •. The 
primary pollutant emitted by stationary 
IC engines is NO •• accounting for over 
1ix percent (or 16 percent of all 
stationary sources) of the total U.S. 
inventory of NO. emissions. 

Stationary IC engines also emit 
substantial quantities of CO and HC. 
Numerous small (1-100 hp) spark 

·ignition engines, which are similar to 
automotive engines, account for about 
20 percent of the uncontroll11.d HC · 
emissions and about 80 percent of the 
uncontrolled CO emisalons. The large 
annual production of these small spark 
ignition engines (approximately 12.7 
million). however, makes enforcement of 
a new source performance standard for 
this group difficult. · 

Large-bore engines, which account for 
three-quarters of NO. emissions from 
stationary IC engines, contribute .· 
relatively small amounts to nationwide 
HC and CO emissions, especially if one 
considers that 80 percent of the HC 
emissions from large-bore IC engines are 
methane. An additional factor in 
considering CO and HC control is that 
inherent engine characteristics result in 
a trade-off between NO. control and 
control of CO and HC. 

As mentioned before, in some cases, 
particularly naturally aspirated gas 
engines. the application of NO. emission 
control techniques could cause 
increases in CO and HC emissions. Thia 
increase in CO and HC emissions is 
strictly a function of the engine 
operating position relative to 
stoichiometric conditions, not the NO. 
control technique. These engines 
operate closer to stoichiometric 
conditions under which a small change 
in the air-to-fuel ratio results in a large 
increase In CO emissions. Any increase 
in CO and HC emissions. however, 
represents an increase in unburned fuel 
and hence a loss in efficiency. Since IC 
engines manufacturers compete with 
one another on the basis of engine 
operating costs, which is primarily a 
function of engine operating efficiency, 
the marketplace will effectively ensure 
that CO and HC emissions are as low as 
possi_ble following application of NO. 
control techniques. 

Though total national CO emissions 
would increase significantly, ambient air 
CO concentrations in the immediate 
vicinity of these carbureted or naturally 
aspirated gas engines would not be 
adversely affected. As a result of the 
proposed standards of performance. the 
CO emissions from a natually aspirated 
engine would increase about 160 
percent. NO. emissions from the same 
engine, however, would decrease 
concurrently about 40 percent. 

Thus, there exists a trade-off between 
NO. emiaaions reduction and CO 
emissions increase, particularly for 
carbureted or naturally aspirated gas . 
engines. It should be noted though that 
CO emissions are considered to be a 
local problem as co readily reacts to 
fonn CO,. Additionally, moat naturally 
aspirated gas engines are operated in 
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remote locations where CO is not a 
j)roblem. NO. emissions, however. are 
.Jinked to the formation of photochemical 
oxidants end are subject to long range 
transport. NO. emissions reductions are 
also much harder to a·chieve than CO or 
HC emissions reductions which may be 
achieved more easily from other 
sources. 

In addition. promulgation of CO 
standard ofperformance could, in effect, 
preclude significant NO. control. NO. 
emissions ere primarily a function of 
combustion flame temperature. 
Decreasing the air-to-fuel ratio of a gas 
engine lowers the flame temperature 
and consequently reduces NO. 
formatitm. As will be discussed later, 

·· this technique is the moat effective 
means of reducing NO. emissions from 
gas engines. CO emissions, however, are 
primarily a function of oxygen 
availability. Decreasing the air-to-fuel 
ratio reduces oxygen availability and 
conaquently increases CO emissions. 
Hence naturally aspirated gas engines 
show a pronounced rise in CO emissions 
as the air-to-fuel mixture becomes richer 
(i.e., decreasing air-to-fuel ratio). Thus, 
piecing a limit on CO emissions from 
internal combustion engines could 
effectively limit the decrease in the air
to-fuel ratio which would be applied to 
reduce NO. emissions from naturally 
aspirated gas engines and, 
consequently, could limit the amount of 
NO. emissions reduction achievable. 

One alternative is to propose a CO 
emissions limit based on the use of 
oxidizing catalysts. These catalysts can 
provide CO and HC emissions 
reductions on the order of 90 percent. 
Initial capital costs are high, however, 
averaging about $7500 for a typical 1000 
horsepower naturally aspirated gas 
engine, or about 15 percent of the 
purchase price of this engine. EPA feels 
these coats for control of CO emissions 
are unreasonable. 

The trade-off between NO, and CO 
emissions appears reasonable, and 
consequently, Jnly NO. emissions from 
large stationary IC engines were 
selected for control by standards of 
performance. 

EPA, however, invites comments from 
state and local air pollution control 
agencies, environmental groups, the . 
industry, and interested individuals 
concerning all aspects of the 
attractiveness of these standards which 
reduce NO. emissions at the expense of 
CO emissions. 

Particulate.-Virtually no data are 
available on particulate emission rates 
from stationary IC engines. It is 
believed, however, that particulate 
emissions from stationary IC engines are 
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very low because the plumes from most 
of these engines are not visible. · 
Therefore. neither particulate emissions 
nor visible emissions (plume opacity) 
were selected for control by standards 
of performance. 

Sulfur oxides.-Sulfur oxides ·(SO,) 
emissions from a·n JC engirie depend on 
the sulfur content of the fuel and the fuel 
consumption of the engine. Scrubbing of 
tC engine exhausts to control SO, 
emissions does not appear to be 
re<1sonable from an economic viewpoint. 
Therefore. the onlv viable means of 
controlling so. emissions would be 
combustion of low sulfur fuels. IC 
engines. however. currently burn low
sulf ur fuels and will likely continue to 
do so because of the lower operating 
and maintenance costs associated with 
combustion of these fuels. Therefore. 
SO, emissions were not selected for 
control by standards of performance. 

Selection of Affected Facilities 

A relatively small number of large
bore IC engines account for over 75 
percent of all NO, emissions from 
st<1tionary engines. The remaining 
smaller bore IC engines, which make up 
the majority of all engine sales. are. 
from a NO, emission standpoint, a 
considerably less significant segment of 
the industry. These engines have 
different emission characteristics due to 
their siz.e. design, and operating 
parameters. The NO, reduction 
ter.hnology developed for use on the' 
large-bore IC engines may not be 
directly applicable to these smaller 
engines. Therefore. at this time. only 
h1rgP.-bore engines have been selected 
for control by standards of performance. 

Diesel engines.~The primary high 
u:;age {large emissions impact) domestic 
11pplication of large-bore diesel engines 
during the past five years has been for 
oil and gas exploration and production. 
ThP mnrket for prime {continuous) 
elrctric generation and other industrial 
appliuitions all but disappeared after 
thP 1973 oil embargo. but was quickly 
replnced by sales of standby electric 
units for building services. utilities, and 
nuclear power stations. The rapid 
growth in the oil and gas production · 
m<1rket occurred because diesel units 
are being used on oil drilling rigs of 
various sizes. Sales of engines to export 
applications have also grown steadily 
since 1972, and are now a major 
segment of the entire sales market. 

Medium-bore as well as large-bore 
engines are sold for oil.and gas 
exploration. standby service, and other 
industrial applications. Applying 
standards of performance to medium
bore engines serving the sa!J)e 

applieatlone as large-bore designs 
would increase the number of affected 
facilities from about 200 to about 2,000 
units per year (based on 1976 sales 
information) but consequently further 
reduce national NO, emissions. 
Medium-bore sales accounted for 
significant NO. emissions in 1976 
(approximately 12,500 megagrams). It i11 
estimated that approximately 25 
percent, or about 500 of these units in 
high usage applications, accounied for 
most of the medium/bore NO. 
emissions, siilce most of the remainder 
of these units were sold as standby 
generator sets. Though the potential 
achievable NO, reduction is significant. 
this alternative causes the standard to 
apply to lower power engine models 
with fewer numbers of cylinders 
competing with other unregulated 
engines in different stationary markets. 
Additionally, considering this large 
number, and the remoteness and 
mobility of petroleum applications. this 
alternative would create serious 
enforcement difficulties. Consequently. 
a definition is required that 
distinguishes large-bore engines 
competing with medium-bore high 
power engines used for baseload 
electrical generation from large-bore 
engines competing solely with other 
large-bore engines. 

One approach would be to define 
diesel engines covered by.standards of 
performance as those exceeding 560 
cubic inch displacement per cylinder 
(ie., CID/cyl). IC engines below this size 
are generally used for different 
applications than those above it. 
Considering the sizes and displacements 
offered by each diesel manufacturer and 
the applications served by diesel 
engines, this definition was selected as 
a reasonable approach for separating 
large-bore engines that compete with 
medium-bore engines from large-bore 
engines that compete solely with each 
other. 

Dual-fuel engines.-The concept of 
dual-fuel operation was developed to 
take advantage of both compression. 
ignition performance and inexpensive 
natural gas. These engines have been 
used almost exclusively for prime 
electric power generation. Shortages of 
natural gas and the 1973 oil embargo 
have combined to significantly reduce 
the sales of these engines in recent 
years. The few large-bore units that 
were sold (11 in 1976) were all greater 
than 350 CID/cyl. 

Although a greater-than-350-CID/cyl 
limit would subject nearly a,11 new dual
fuel sources to standards of 
performance, the criterion chosen to 
define affected diesel engines (i.e., 
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greater than 560 CID/cyl) has also been 
1elected for dual-fuel engines. The 
primary reason is.that supplies of 
natural gas are likely to become even 
more scarce; thus dual-fuel engines will 
likely operate as diesel engines. 

Gas engines.-The primary 
application of large-bore gas engines 
during the past five years has been for 
oil and gas production. The -primary uses 
are to power gas compressors for · -
recovery, gathering, and distribution. 
About 75 to 60 percent of all gas engine 
horsepower sold during the past five 
years was used for these applications. 
During this time, sales to pipeline 
transmission applications declined. 
Pipeline applications combined with 
standby power. electric generation. and 
other services (industrial and sewage 
pumping) accounted for the remaining 20 
to 25 percent of horsepower sales. The 
growth of oil and gas production 
applications during this period 
corresponds to the increasing efforts tu 
find new, or to recover marginal. gas 
reserves and distribute them to the 
existing pipeline transmission network. 

It is estimated that the 400,000 
horsepower of large-bore gas engine 
capacity sold for oil and gas production 
applications in 1976 emitted 35.000 
megagrams of NO. emissions, or nearly 
three times more NO, than was emitted 
by the 200,000 horsepower of large-bore 
diesel engine capacity sold for the same 
application in that year. Thus. large-bore 
gas engines are primary contributors of 
NO. emissions from new stationary IC 
engines. and standards of performance 
should be directed particularly at these 
sources. 

If affected engines were defined as 
those greater than 350 CID/cyl. then all 
competing manufacturers of large-bore 
gas engines except one would be 
affected by the proposed standards of 
performance. This one manufacturer 
produces primarily medium-bore 
engines. Therefore. a 350 CID/cyl limit 
would give this one manufacturer an 
unfair competitive advantage over other 
large-bore engine manufacturers. 
Consequently, this definition should b~ 
lowered, or another definition adopted. 
to include the manufacturer in question. 
Either of the following two definitions 
would subject this manufacturer's gas 
engine to standards of performance: 

• Greater than 240 CID/cyl 
• Greater than 350 CID/cyl or greater 

than or equal to 8-cylinder and greater 
than 240 CID/cyl 

Both measures would essentially 
include only this manufacturer's gas 
engines which compete with other 
manufacturer's large-bore gas engines. 
The second definition has a slight 
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advantage over the first· since-it1iricludes 
only gas engines <Produced by all 
manufacture1111hat mwe competitor. 
coµnterparts,of about the ea1ne·power. 
'Ilberefore, :this .second definition :or 
affected gas,engines was-selected. 

Rotary engines.--lRotary or wankel 
type engines •have.only .recently .be.en 
introduced•BBrpower sources in package 
9tationaey applications. These internal 
combustion engines convert energy in 
the·fuel directly to.rotary motion rather 
than 'through reciprocating ·pistons and a 
crarikshaft.'These engines consist of a 
triengtilauotor rotating eccentrically 
inside an epitrochoidal housing. 

Until recently the "largest rotary engine 
in production was 90 cubic inches per 
rotor. ·Now, ·however, one manufacturer 
i1 producing a rotary engine with a 
displacement of 2,500 cubic inches per 
rotor. This engine is ·being offered as a 
one rotor model rated at 550 horsepower 
and a two rotor unit rated at 1.100 
horsepower. 

The displacement of the rotary engine 
is defined as the volume contained in 
the chamber. bordered by one .flank of 
the rotor and the housing, at the instant 
the inlet port closes. These engines are 
presently sold as naturally aspirated 
gaseous fueled units primarily for fuel 
gathering compressors and power . 
generation on offshore platforms. 
· NOa emissions from these large rotary 
.engines are similar to NOa emissions 
from naturally aspirated four stroke. 
gaseous fuel reciprocating engines. 
Further sales of these engines are 
estimated to be 50,000 horsepower per 
year over the next five years. Since 
these large rotary engines contribute to 
NOa emissions, standards of 
performance for new stationary IC 
engines should include these sources. 

Due to design differences, rotary 
engines develop more power per cubic 
inch displacement than reciprocating 
engines. If the lower cutoff limit for 
affected rotary engines were 35.0 CID/ 
rotor-in an attempt to equate 
displacement per cylinder and also use 
the same limit as for gaseous fueled 
engines-then rotary engines of 
approximately 100 horsepower would be 
regulated by standards of performance. 
Thus rotary engine manufacturers would 
be at a competitive disadvantage with 
unregulated reciprocating engine 
manufacturers in this power range. To 
ensure that the standards of 
performance do not alter the competitive 
position of the two types of engines, the 
lower size limit for affected rotary 
engines should correspond to.an engine 
whose power output is the same as the 
smallest affected reciprocating unit. 

Based :on .this.criterion of.equivalent 
horeepower .. It.is estimated that rotary 
engines :greater •than 11,600 CID/rotor 
would·oompete with.reciprocaliQg 
engines greeter than.3Ml.CID/cyc. 
Therefore,.a.greater than 1,600 CIP/ 
rotor definition of affected rotary 
engines ·is .selected to subject these 
engines to standards·of performance. 
The definition applies to rotary engines 
of all fuel types. · 

&cemptions.-One and two cylinder 
reciprocating engines could be covered 
by the above·definltions. These engines. 
however. account for less ,than 10 
percent of all engine horsepower and 
therefore are·Jess significant NOa 
emitters. ·Additionally, the engines 
operate et a small fraction of-their 
power output and probably havefower 
NOa emissions than the larger,·high 
rated engines. Therefore, ell one ·and 
two cylinder reciprocating engines were 
exempted from standards of 
performance. 

Emergency standby engines also 
require special consideration. These 
engines operate less than·200 hours per 
year under all ·but very unusual 
circumstances. Consequently, ·they add 
relatively little to regional or national 
total NOa emissions. The largest 
category of emergency standby uriits:is 
for nuclear power plants, where these 
engines provide power for the pumps 
used for cooling the reactors. These 
engines must attain a set speed in ten 
seconds and must assume·full rated load 
in 30 seconds. In some cases. 
application of the demonstrated NOa 
control technique limits the 
responsiveness of these engines in 
emergency situations. Therefore, all 
emergency standby engines are 
exempted from standards of 
performance, 

Selection of Best System of EmiBBion 
Reduction 

Four emission control techniques, or 
combinations of these techniques, have 
been identified as demonstrated NO 
emission reduction systems for a 
stationary large-bore IC engines. These 
techniques are: (1) Retarded ignition or 
fuel injection, (2) air-to-fuel ratio 
changes, {3) manifold air cooling. and {4) 
derating power output (at constant 
speed). In general. all four techniques 
are applied by changing an engine 
operating adjustment. 

Fuel injection retard is the most 
effective NOa control technique for 
diesel engines. Similarly; air-to-fuel ratio 
change is the.most.effective NOa control 
tl;!chnique for gas engines. Both retard 
and air-to-fuel ratio changes are 
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effective in reducing NOa emissions 
from dual-fuel engines. 

Other.NOa emission control 
techniques existbut are.not.considered 
feasible alternatives. Of these .other 
techniques. catalytic reduction of NOa 
emissions through ·the use of systems 
similar .to automobile catalyst systems is 
probably the first to come .to.mind. Most 
large stationery IC.engines operate at 
air-to-fuel ratios that are typically much 
greater than stoichiometric, and 
consequently the engine.exhaust is 
characterized by high oxygen (O.) 
concentrations. Existing automobile 
catalytic converters, however, operate 
near stoichiometric conditions.(i.e .. low 
exhaust o. concentrations). These 
automobile catalysts are not effective in 
reducing NOa in the presence of high O, 
concentrations. 

Consequently. entirely different 
catalyst systems would be needed to 
reduce NOa emissions from large 
stationary IC engines. Although such 
catalyst systems are currently under 
development and have been 
demonstrated for one very narrow 
application (i.e .. fuel-rich naturally 
aspirated gas engines), they have not 
been demonstrated.for the broad range 
of IC engines manufactured. such as 
turbocharged engines. fuel-lean gas 
engines, or diesel engines .. For these 
engines the reduction of NOa by 
ammonia injection over a precious metal 
(~.g .. platinum) catalyst appears 
promising withNOa reductions of 
approximately 90 percent having been 
reported; however, the cost of such a 
system is high. 

For a typical 1000 horsepower engine 
approximately two cubic feet of 
honeycomb catalyst (platinum based) 
would be required to ensure proper 
operation of the system: The cost of the 
catalyst was estimated at $1,500{cuhic 
foot (in 197.3). Assuming that the engine 
costs $150/hp and that the cost of the 
catalyst accounts for about one-half the 
cost of the whole system (conte1ner, 
substrate, and catalyst). the capital 
investment for this control system 
represents approximately four percent 
of the engine purchase price. 

The amount of ammonia required for 
an ammonia/catalyst NO. reduction 
system will depend on the NO. emission 
rate (g/hp-hr). Based on uncontrolled 
NOa emission rates of 9 to 22 g/hp-hr. 
and the cost of $150/ton for the 
ammonia. the cost impact of injecting 
ammonia ·is approximately 5 to 15 
percent of.the ·total annual operating 
costs {$/hp-hr) for.natural gas engines. 
When this operating cost is combined 
with the capital cost of the catalytic 
system discussed above, the total co11t 
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increase is about 25 percent. Therefore, 
in continuous service applic.ations this 
system is expensive compared to control 
techniques such as retard or air-to-fuel 
changes. 

It is also important to note that the 
consumption of ammonia can be 
expressed as a quantity of fuel since 
natural gas is generally used to produce 
ammonia. Assuming a conservative NO. 
emission rate of 20 g/hp-hr, and engine 
heat rate of 7500 Btu/hp·hr, a heating 
value of 21,800 Btu/lb for natural gas, 
and a requirement for approximately 900 
lbs of gas per ton of ammonia produced, 
then \he ammonia necessary for the 
catalytic reduction has the same effect 
on the supply of natural gas as a two 
percent increase in fuel consumption. · 
Additional fuel'is required to operate 
the plant which produces the ammonia. 

Catalytic reduction, therefore. is 
currently not a i:lemonstrated NO. 
emission contr-01 technique which could 
be used by all IC engines. Consequently, 
although catlilYtic reduction of NO. 
emissions could be used in a few 
isolated casestto comply with standards 
of performance: :it could not be used as 
the basis for developing standards of 

. performance which are applicable to all 
IC engines. •' 

The data and information presented in 
the Standards·Support and 
Environmental :Impact Statement clearly 
indicate that the four demonstrated 
control techniques mentioned above will 
reduce NO, emissions from IC engines. 
Due to inherent differences in the 
uncontrolled emission characteristics of 
various engines.I it is difficult to draw 
conclusions from this data and 
information concerning the ability of 
these emission control techniques to 
reduce NO, emissions from all IC 
engines to a specific level. In general, 
engines with high uncontrolled NO. 
emissions levels· have relatively high 
controlled NO •. emissions levels and 
engines with low uncontrolled NO, 
emissions levels have relatively low 
conlolled NO •. emissions levels. To 
eliminate these· inherent differences in 
NO. emission characteristics among 
various engines, the data were analyzed 
in terms of the degree of reduction in 
NO, emissions as a function of the 
degree of application of each emission 
control technique. 

Ignition retard in excess of eight 
degrees in diesel engines frequently 
·leads to unacceptably high exhaust 
temperatures, resulting in exhaust value 
and/or turbocharger turbine damage. 
Similarly. changes in the air-to-fuel ratio 
in excess of five percent in gas engines 
freqilently lead to excessive misfiring or 
detonation which could lead to a serious 

explosion in the exhaust manifold. Eight 
degrees of ignition retard in diesel 
engines and five percent change in air
to-fuel ratios in gas engines yield about 
a 40 percent reduction in NO. emiBBions. 
Consequently, in light of these 
limitations to the application of these 
emission control techniques, it is 
apparent that a 40 percent reduction in 
NO, emissions is the most stringent 
regulatory option which could be 
selected as the basis for standards oi · 
performance. An alternative of 20 
percent NO. emission reduction was 
also considered a viable regulatory 
option which could serve as the basis 
for standards of performance. 

Environmental impacts.-Standards 
of performance based on alternative I 
(20 percent reduction) would reduce 
national NO. emissions by 72,500 
megagrams annually in the fifth year 
after the standards went into effect. In 
contrast, standards of performance 
based on alternative II (40 percent 
reduction) would reduce national NO. 
emissions by about 145,000 megagrams 
annually in the fifth.year after the 
standards went into effect. Thus, 
standards of performance based on 
alternative II would have a much greater 
impact on national NO. emissions than 
standards based on alternative I. 

Standards of performance based on 
either alternative would, with the 
exception of naturally aspirated gas 
engines, result in a small increase in 
carbon monoxide (CO) and hydrocarbon 
emissions (HC) from most engines. A 
typical diesel engine with a sales
weighted average uncontrolled CO 
emission level of approximately 2.9 g/ 
hp-hr would experience an increase in 
co emissions of about 0.75 s7hp-hr to 
comply with standards of performance 
based on alternative I. and an increase 
of about 1.5 g/hp-hr to comply with. 
standards of performance based on 
alternative II. Total hydrocarbon 
emissions would increase a sales
weighted average uncontrolled emission 
level of 0.3 g/hp-hr by about 0.06 g/hp-hr. 
to comply with standards based on 
alternative I, and would increase by 
about 0.1 g/hp-hr to comply with 
standards of performance based on 
alternative II. 

Similarly, a typical dual-fuel engine 
with a sales-weighted average 
uncontrolled CO emission level of 
approximately 2.7 g/hp-hr would 
experience an increase in CO emissions 
of about 1.2. g/hp-hr and about 2.7 g/hp
hr to comply with standards of 
performance based on alternatives I and 
II, respectively. Total HC emissions, 
however, would increase by about 0.3 g/ 
hp-hr from a sales-weighted average 
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uncontrolled level of approximately 2.8 
g/hp-hr to comply with standards of 
performance based on alternative I. To 
comply with standards of performance 
based on alternative II total 
hydrocarbon emiBBions would decrease 
by 0.6 g/hp-hr. 

A typical turbocharged or blower 
scavenged gas engine with a sales
weighted average uncontolled CO 
emission level of approximately 7.7 g/ 
hp-hr would experience an increase in 
CO emissions of about 1.9 g/hp-hr to 
comply with standards of performance 
based on alternative I and about 3.8 g/ 
hp-hr to comply with standards of 
performance based on alternative II. 
Total hydrocarbon emissions would 
increase a sales-weighted average 
uncontrolled level of approximately 1.9 
g/hp-hr by about 0.2 g/hp-hr to comply 
with standards of perfonnance based on 
alternative I. To comply with standards 
of performance based on alternative II 
total hydrocarbon emissions would 
increase by about 0.4 g/hp-hr. 

A typical naturally aspirated gas 
e~ne with a sales-weighted average 
uncontrolled CO emission level of 
approximately 7.7 g/hp-hr would 
experience an increase in CO emissions 
of about 3.9 g/hp-hr to comply with 
standards of performance based on 
alternative I and about 17 g/hp-hr to 
comply with standards of perfomance 
based on alternative II. Total 
hydrocarbon emissions would increase 
a sales-weighted average uncontrolled 
level of approximately 1.8 g/hp-hr by 
about 0.04 g/hp-hr to comply with 
standards of performance based on 
alternative I. To comply with standards 
of performance based on alternative II 
total hydrocarbon emissions would 
increase by about 0.08 g/hp-hr. 

As noted earlier. the increase in 
ambient air CO levels resulting from 
compliance with NO. standards of 
performance based on either alternative 
would be insignificant compared to the 
NAAQS of 10 mg/m' for CO. 
Additionally. CO emissions are a local 
problem as CO readily reacts to form 
CO .. Additionally, most naturally 
aspirated engines are operated in 
remote or sparcely populated areas, CO 
emissions will not present a problem. 

Currently, national stationary CO 
emissions are approximately 33 million 
megagrams per year. Standards of 
performance based on alternative I 
would increase these emissions by 
approximately 63,000 megagrams 
annually in the fifth year after the 
standards went into effect. In contrast, 
standards of performance based on 
alternative II would increase national 
CO emissions by about 216,000 
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IDel"grllDUl annually .in the fifth year 
afterilhe:atenderds,went.into effect. 

:Standards,of•performance ba&e.d on 
altemati.ve 1 ·w.nuld ·im:reaee national 
·total HC emissions·~ ahout.2..aoo 
mqagrams annually ;in .the JUth year 
after the standards went into.effect 
compar.ed to -an .increase of .shout 4.800 
megqramu1.nnW1lly .ilfiacia tEd .with 
alternmwe .11.1t ois.estimated Jlmt m.mie 

than ~90 per.cent .of :total :}:IC',emif!Bions 
from 111.l'ge-.bore gas,fuel i!Qgi.nes .and 7.i 
percent of1total HC..emiBSions .fr.om 
luaEN>ore :dual-fuel .mwi.nes me 
methane, whioh .is nonr.e8cii11!! JU1d .does 
not lead .to .oxidant .formatimi. Standauls 
of performance based on Jiltecnative I 
would increll.Jle .natiQnal:ril&CtMl HC 
emissions ~y lij)pr.oxima~y .1D8 
mft8agrams .annual~ in .the "fifth ,year 
after .the .standards went ,into . .effect. 
·.Compared ,to an .increase Df 
approiiimately 216 megagrams.iUUUl.8lly 
associated .with .altei:native .11. 

Stationary .JC.efliines are sources,of 
NO •. HC. and CO emissions, .with .beth 
NO. andHC contributing to oxidant 
formation. W.ithiegard to regulation of 
emissions .from :IC .engines. NO. 
emissions are .of.mafe ·concern .than 
emissions .ofHC for two.reasons. :First. 
NO •. is emitted jn ,greater -guantilies from 
atationar.Y lC engines .than HC. Second, 
88 menliCliled earuier .. a thigh priotit_N .htl.s 
been .assisned ·to .development of 
atandards of ,perfomance .limi.tiqg 'NQ. 
emissions. A.study .by Aqionne National 
Laboratory. '':Friorities and Procedures 
for development of Standards of 
Perfomance for New .Stationa~y .Sources 
of Atmru;pheric Emissions." concluded 
that national NO.,, emissions fr.om 
atationary sources·would increase b.Y 
more than 40.percent between l97.ii'61ld 
1990 in the absence of additional 
emission controls. The slight increase in 
HC emissions from IC engines 
associated with control of NOs can lie 
offset in most cases from other sources 
more easily than NO .. emissions can be 
reduced from other.sources. Therefore. 
the adverse enviromental .impact of 
increased HC emissions because of the 
reduction 'in NO. emissions is 
considered small. 

There would ·be essentially no water 
pollution. solid waste .. or noise impact of 
standards af performam:e based on 
either .alternative I or alternative 11. 

'Thus. as reflected in Table 1. the 
environmental impacts of standards of 
performance :based on either alternative 
are smtill and reasonable 
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T/\llLE I 

ENVIRONMENTAL IMPACTS OF ALTERNATIVES 

Pol lulanl Dase Levela Alternative I Al terinatl ve II 

National NOx [missions 14.6 x lor. megagrams Reduced by 72,SOO megagrams Reduced by "15, 000 megagrams 
annually in the fifth year annually tn the rHth year 
arter standard goes into after stand••rd goes into 
effect t!ffecl 

Nalional CO [missions 33.0 x 10R megagrams J11creased by 63,000 mega· Increased by 216,000 mega· 
g1·ams annually in the fifth grams annually 1n the fifth 
after standard goes Into after standard goes into -errect effect 

National Total llC Emissions 10.2 x 106 megagrams Total Hydrocarbons Total llyJrourbons 
lncreased by 2,300 megagrams Increased by--;r,i;olJ megagrams 
annually f n the fifth year annually in lhe rHth year 
after standard goes into after. standaird goes tnto 
effect effect -
Reactive 11.)'.drocarbons Reactive ll.)!drocarbo11s 
Increased by 108 megagr11ms Incrr!ased by 216 megagrams 
annually in the fifth year annua 1 ly f n t.he f.I flh year 
after standard goes into after standard goes tnto 
ertect' effect 

Waler Pollution .. No Increase No increase 

-
Solid Waste .. Ho increase No Increase 

. 
Noise -- No adverse impact No adverse Impact 

alotal U.S. emission from stationary sources as per EPA Halionwlde Air Pollutant Inventory for 197S 
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Energy impacts. The potential energy 
impact of standards of performance 
based on either alternative is small. 
Standards of performance based on 
alternative I would increase the fuel 
consumpti~n of a typical blower
scavenged or turbocharged gas engine 
by approximately one percent, whereas 
standards of performance based on 
alternative II would increase the fuel 
consumption by approximately two 
percent. 

Standards of performance based on 
alternative I would increase the fuel 
consumption of a typical dual-fuel 
engine by about one percent. Standards 
of performance based on alternative II, 
however. would increase the fuel 
consumption by th.ree percent. 
Stan<lards of performance based on 
alternative I would increase the fuel 
consumption of a typical naturally 

· aspirated gas engine by approximately 
six percent. Standards of performance 
based on alternative II. however, would 
increase the fuel consumption by 
approximately eight percent. 

Standards of performance based on 
alternative I would increase the fuel 
consumption of a typical diesel engine 
by approximately three percent. 
Standards of performance based on 
alternative II, however. would increase 
the fuel consumption by approximately 
seven percent. 

The potential energy impact in the 
fifth year after the standards go into 
effeet. based on alternative I. would be 
equivalent to an increase in fuel 
consumption of approximately 1.03 
million barrels of oil per year compared 
to the uncontrolled fuel consumption of 
IC engines affected by the stan,dards of 
31 million barrels per year. The potential 
energy impact in the fifth year aner the 
standard goes into effect, based on 
alternative II, would be equivalent to 
approximately 1.5 million barrels of oil 
per year. 

It should be noted that the largest 
increase represents only 0.02 percent of 
the 1977 domestic consumption of crude 
oil and natural gas. The largest increase 
also represents only 0.03 percent of the 
projected total oil imported to the U.S. 
five years after the standards go into 
effect. 

Thus. the energy impacts of standard 
of performance based on either 
alternative are small and reasonable. 

Economic impact of alternatives. 
Manufacturers of stationary IC engines 
would incur additional costs due to
standards of performance. These costs, 
however. would be small. It is estimated 
that the total cost to the manufacturers 
for each engine model family. including 
development, durability tests, and 

retooling, would be approximately: (1) 
· $125,000 for retard and air-to-fuel 
change; {2) $150,000 for manifold air 
temperature reduction; and {3) $25,000 
for derate. For each manufacturer 
therefor, total costs would vary 
depending on·{l) the number of engine 
model families produced; (2) their 
degree of advancement in emission 
testing; {3) the uncontrolled emission 
levels of their engines; (4) the -.. 
development and durability testing 
required to produce engines that can 
IJ)eet proposed standards of · 
performance: and (5) the emission 
control technique selected for NO. 
emission reduction. 

The manufacturer's total capital 
investment requirements for 
developmental testing of engine models 

. • is estimated to be about $4.5 million to 
comply_ with standards of performance 
based on alternative I and about $5 
million to comply with standards of 
performance based on alternative II. 
These expenditures would be made over 
a two year period. Analyses of the 
financial statements and other public 
financial information of engine 
manufacturers or their parent companies 
indicate that the manufacturer's 
overhead budgets are sufficient to 
support the development of these 
controls without adverse impact on their 
financial position. 

Manufacturers would not experience 
significant differential cost impacts 
among competing engine model families. 
Consequently, no significant sales 
advantages or disadvantages would 
develop among competing 
manufacturers as a result of standards 
of performance based on either 
alternative. Based on "worst-case" 
assumptions. the maximum intra
industry sales losses would be about six 
percent as a result of standards of 
performance based on either alternative. 
Thus. the intra-industry impacts would 
be moderate and not cause any major 
dislocations within the industry. 

The total annualized cost penalities 
imposed on IC engines by standards of 
performace would also have very little 
impact with regard to increasing sales of 
gas turbines. Standards of performance 
based on alternative I would result in no 
loss of sales to gas turbines whereas 
standards of performance based on 
alternative 11 could result in the possible 
loss of sales for one diesel · 
manufacturer. 

It should be noted that this conslusion 
is based on limited data. It is quite 
likely. however. that this manufacturer's 
line of diesel engines.. through minor 
combustion modifications. could reduce 
its NO. emissions as discussed in the 
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SSEIS to levels comparable to those of 
other manufacturers. Further, due to 
technical limitations, economic 
considerations. and customer 
preference, it is unlikely that IC engin~ 
users would switch to gas turbines. 
Thus, the impact on sales would be 
minimal. 

Therefore, the economic impacts on 
the manufacturers of standards of 
performance based on either·aitemative 
are considered small and reasonable. 

The application of NO. controls will 
also increase costs to the engine user. 
The magnitude of this increase will 
depend upon the amount and type of 
emission control applied. Fuel penalties 
are the major factor affecting this 
increase. 

The following four end uses represept 
the major applications of diesel. dual
fuel, and natural gas engines: (1) Diesel 
engine, electrical generation; (2) dual
fuel engine, electrical generation; (3) gas 
engine, oil and gas transmission and (4) 
gas engine, oil and gas production. 

The manufacturers' capital budget 
requirements to develop and test engine 
NO, control techniques would be 
regarded as an added expense and most 
likely passed on to the engine users in 
the form of higher prices. Therefore, 
users of IC engines would have to 
expend additional capital lo purchase 
more expensive engines. This capital 
cost penalty, however, is small. A two 
percent increase in engine price would 
be expected on the average as the result 
of standards of performance based on 
either alternative. Typical initial costs 
for uncontrolled diesel and dual-fuel, 
electrical generation engines, and 
natural gas oil and gas transmission 
engines are about $150/hp. Initial costs 
for gas. gas production engines are 
about $50/hp. 

The total additional capital cost for all 
users would equal about $9.6 million on 
a cumulative basis over the first five 
years to comply with standards of 
performance based on either alternative. 

As mentioned earlier. fuel penalties 
are the major factor affecting the total 
annualized cost of high usage engines. 
The total annualized cost of a typical 
uncontrolled diesel. electrical generation 
engine is about 2.5¢/hp-hr. As a result of 
standards of performance based on 
alternative I this total annualized cost 
would increase by about 0.04¢/hp-hr (1.5 
percent). As a result of standards of 
performance based on alternative II this 
total annualized cost would increse by 
about 0.11¢/hp-hr (4.5 percent). 

The total annualized cost of a typical 
uncontrolled dual-fuel electrical 
generation engine is about 2.8¢/hp-hr. 
As 11 result of standards of performance 
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base on alternative II this total 
annualized cost would incre~se by 
about 0.07¢/hp-hr (2.5 percent). As a 
result of standards of performance 
based on alternative Ii this total 
annualized cost would increase by 
about 0.09¢/hp-hr (3.2 percent). 

The total annualized cost of a typical 
uncontrolled gas, oil and gas 
transmission engine is about 2.2¢/hp-hr. 
As a result of standards of performance 
based on alternative I this total 
annualized cost would increase by 
about 0.02¢/hp-hr (1 percent). As a 
result of standards of performance 
based on alternative II this total 
annualized cost would increase by 
about 0.04¢/hp-hr (2 percent). 

The total annualized cost of a typical 
uncontrolled gas, oil and gas production 
engine is about 2.2it/hp-hr. As a result of 
standards of performance based on 
alternative I this total annualized cost 
would increase by about 0.14¢/hp-hr (6.5 
percent). As a result of standards of 
performance based on alternative II this 
total annualized cost would increase by 
about 0.16¢/hp-hr (7.5 percent). 

Thus. the total annualized cost 
penalties to the user associated with 
either alternative are small. Total 
uncontrolled annualized costs of about 
$580 million by all large stationary IC 
engine users would increase by about 
$25 million to comply with standards of 
performance based on alternative I and 
would increase by about $32 million to 
comply with standards of performance 
based on alternative II in the fifth year 
after the standards go into effect. 

The economic impacts on users 
arising from the cost penalties outlined 
above would be small. In general, these 

·impacts translate into price increases for 
the end products or services provided by 
the industrial and commercial users of 
large stationary IC engines. The electric 
utility industry would pass on a price 
increase after five years of 0.02 percent 
to comply with standards of 
performance based on either alternative. 
After five years. delivered natural gas 
prices would increase 0.02 percent if 
standards cf performance based on 
altern;iti\·e I were applied and 0.04 
percent if standards of performance 
based on alternative II were applied. 

Even after a full phase-in period of 30 
years. during which new controlled 
engines would replace all existing 
uncontrolled engines. the electric utility 
industry would realize a price increase 
of only 0.1 percent to comply with 
standards of performance based on 
either alternative. Similarly. delivered 
natural gas prices would increase only 
0.1 percent if standards of performance 
based on alternative I were applied and 

0.3 percent if standards of performance 
based on alternative II were applied. 
Thus, as summarized in Table II, the 
economic impacts of standards of 
performance based on either alternative 
are considered small and reasonable. 
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I11111ct 

Imoact on Manuflc~urtl' 

C.pit.al budget requl,...nts 

Intra-Industry COllPetltlon 

Competition fl'Oll gas tul'tlines 

I-eact on End-Use Aoollcatlons 

Tot.al annualized cost1 

Diesel fuel, electl'ical 
generation 

Dual-fuel, electrical gen· 
eration 

Natural ~as fuel, oil and 
gas transalssion 

Natural gas fuel, oil and 
gas production 

Totals of all new engines 
after 5 years 

Capital C~st Ptnalty1 

Diesel fuel, electrical 
generation or dual fuel, 
electrical generation or 
natural gas fuel, oil and 
,as transmission 

Natural gas fuel, ofl and 
;u prod11ct ion 

Totals etc. 

I110act on Proouct Prices ano 
!/.!!!! 
Electricity prices 

TABLE II 

ECONOMIC IMPACTS OF ALTERllATIVES 

Uncontrolled 
Level of Cost 

2. SC/llp•llr 

2. 8C/llp•llr 

2.2C/hp·llr 

Z.2C/llp•llr 

s~o •tlifon 

SISO/llp 

S SO/hp 

5450 •i 11 ion 

Alternative I 

$4. 5 •tl lton 011er two years; 
ltlle to generate Internally 
froe preflts. 

Maxl111111 sales loss unlikely to 
exceed 6S of Internal c011Dus· 
tfon 1119!111 Hitt for any fir& 

No losses. 

Base Increased by 0.0,C/llp·llr 

Increased by 0.07C/llp•llr 

· Increased by 0.02C/llp·llr 

Increased by 0.1"/ll~·llr 

Increased by SZS_•llllon 

Increasfll by S3.00/llp 

Increased by Sl.00/hp 

S9.& •illion on 1 cuaulative 
~sis over first 5 years after 

• 1t.anc1aros go Into effect.. 

U.S. electric bill up 0.02S 
after 5 years. U.S. electric 
bill up O •. lS after full ?hasa· 
In. 

Delivered natural gas ?rices up 
·O.OZ::_after S years. Oelivertd 
natural gas prices up 0. lS 
after full pllasein. 

Assumed typic.I 2000 n;irHl)Ololr engine oper1ting 8000 llours per y111r 1n 111 cases 
Full pnase-in ill!)lie~ P'tplacl9ent of 111 existing tngints 

V-FF-12 

Alternatlwt II 

SS allllon over two years; lllle 
t.o generate I ntal'lll 11 y f l'Oll 
protn1. 

&: 111111911!' lou for any fl,.. 

Possible sales loss for one 
dlesal .. nufacturer. 

Increased by O. llC/hp·hr 

Increased by O.C9'/llp·nr 

Inc,..ased by 0.0,:/hp•hr 

lnc~eased by O. 16¢/llp·nr 

Increased by S3Z million 

lncreaslCI by Sl.00/hP 

Increased by S 1. 00/~~ 

S9.& •illlon on a cumulative 
basis over first 5 years afte• 
sunoaros go into effect . 

U.S. electric bill up 0.02S 
after 5 ye1rs. U.S. electric 
Di61 up 0. lS after full pnase· 
in • 

~elivertd nat~ral ~as orices wO 
0.04: after 5 yetrs. Dtlivtreo 
~atural gas ?ric1s wo 0.2: 
f11l1 PllaHi~. 
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Based on the aBBessment of the 
impacts of each alternative, and since 
akemative IJ achieves a greater degree 
of NO, reduction, it is selected as the 
~t .techn9logiqil system of continuous 
emission reduction of NO. from 
11tationary large-bore 1c·enginee, 
considering the cost of achieving such 
emission reduction. any nonair quality 
health and environmental impact, and 
energy·requirements.- , 

Selection ~f Fonnat for the PrOposed 
Standards 

A number ~f different fo;mats could 
be used to limit NO. emissions from 
large stationary.JC .engines: Standards 
could be developed tq limit emissions in 
terms of: (1) Percent reduction: (2)' mess 
emissions per unit of energy (power) 
output; or (3) concentration of emissions 
in the exhaust gases discharged to the 
atmosphere. · 

Analysis of the effectiveness of the 
various NO, emission control techniques 
clearly shows' that the abiliiy to achieve 
a percent reduction in NO. emissions is 
what has been''demonstrated.- However, 
a percent reduction format is highly 
impractical fo~.two reasons, First., a 
reference uncontrolled NO, emission 
level would have to be established for 
each manufacture's engine, a difficult 
task since some manufacturers produce 
as many as 25 models which are sold 
with several ratings. Second, a reference 
uncontrolled NO~ emission level would 
ha"e to be established for any new 
engines developed after promulgation of 
the standard. This would be quite simple 
for engines tha.t ~mployed NO, control 
techniques such as ignition retard or eir
to-fuel ratio change to comply with 
standards of performance. Emissions 
could be measured without the use of 
these techniques. For engines designed 
to comply with the standards through 
the use of combustion chamber 
modific11tions. however. this would not 
be possible, Thus, new engines would 
receive no credit for the NO, emission 
reduction achieved by combustion 
chamber redesign and this y.oould 
effec!h;ely preclude the .use of this 
approach to comply with the standards. 

A mass-per-unit-of-energy-output 
format, typically referred to as brake
specific emissions (g/hp-hr), relates the 
total mass of NO. emissions to the 
engine's productivity. Although brake
specific mass standards (g/hp-hr) 
appear meaningful becasue they relate 
directly to the quantity of emissions 
discharged into the atmosphere, there. 

. are disadvantages in that enforcement 
of mass standards would be costly and 
complicated in practice. Exhaust flow 
and power output would have to be 

determined in addition to NO. 
concentration. Power output can be 
determined .from an engine .. 
dynamometer in the laboratory, but 
dynamometera cannot be used in the 
field. Power output could be determined 
by: (1) Inferring the power from engine 
operating parameters (fuel flow, rpm., . 
manifold pressure, etc.); or (2) inferring 
engine power from the output of the 
generator or compressor attached to the 
engine. In practice, however, these 
approaches are time consuming cind are 
less accurate than dynamometer 
measurements. · 
. · Another possible fonnat would be to 
limit the concentration of NO, emissions 
in the exhaust gases discharged to the 
atmosphere. Concentrations would be 
specified in tenns of parts-per-million 
volume (ppm) of N01 • The major 
advantage of this fonnat is its simplicity 
of enforcement. As compared to the 
fonnats discussed previously. only a 
minimum of data and calculations are 
required, which decreases testing costs 
and minimizes errors in detennining 
compliance with an emission·standard 
since measurements are direct. 

The primary disadvantages associated 
with concentration standards are: (1) A 
standard could be circumvented by 
dilution of exhaust gases discharged 
into the atmosphere, which lowers the 
concentration of pollutant emissions but 
does not reduce the total pollutant mass 
emitted: and (2) a concentration , 
standard could penalize high efficiency 
engines. Both these problems, however, 
can be overcome through the use of 
appropriate "correction" factors. 

Since the percent reduction format is 
impractical, and the problems 
associated with the enforcement of mass 
standards (mass-per-unit' energy output) 
appear to outweigh the benefits, the 
concentration forinat was selected for 
standards of perfonnance for large 
stationary IC engines. 
. As mentioned above, because a 
concentration standard can be 
circumvented by dilution of the exhaust 
gases, measured concentrations must be 
expressed relative to some fixed dilution 
level. For combustion processes, this 
can be accomplished by correcting 
measured concentrations to a reference 
concentration of o •. The 02 
concentration in the exhaust gases is 
related to the excess (or dilution) air. 
Typical o. concentrations in large-bore 
IC engines can range from 8 to 16 
percent but are nonnally about 15 
percent. Thus, referencing the standard 
to a typical level of 15 percent Oa would 
prevent circumvention by dilution. 

As also mentioned above, selection of 
·a concentration format could penalize 
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. high efficiency IC engines. These highly 
efficient engines generally operate at 
higher temperature and pressures and. 
as a result. discharge gases with higher 

· NO. concentrations than less efficient 
engines, although the brake-specific 
mass emissions from both engines could 
be the same. Thus, a concentration 
1tandard based on low efficiency . 
engines could effectively require more 
etri .. n..gent controls fer high efficiency 
engines. Conversely, a concentration 
standard based on high efficiency 
engines could allow such high NO. 
concentrations that less efficient engines 
would require no controls. 
Consequently, selecting a concentration 
fonnat for standards of perfonnance 
requires an efficiency adjustment factor 
to pennit higher NO, emissions from 
more efficient engines. 

The incentive for manufacturers to 
increase engine efficiency is to lower 
engine fuel consumption. Therefore. the 
objective of an efficiency adjustment 
factor should be to give an emissions 
credit for the lower fuel consumption of 
more efficient IC engines. Since the fuel 
consumption of IC engines varies 
linearly with efficiency, a linear 
adjustment factor is selected to permit 
increased NO. emissions from highly 
efficient IC engines. 

The efficiency adjustment factor 
needs to be referenced to a baseline 
efficiency. Most large existing stationary 
IC engines fall in the range of 30 to 40 
percent efficiency. Therefore, 35 perccnl 
is selected as the baseline efficiency. 

The efficiency adjustment factor 
included in the proposed standards 
pennits a linear increase in NO. 
emissions for engine efficiencies above 
35 percent. This adjustment would nol 
be used to adjust the emission limit 
downward for IC engines with 
efficiencies of less than 35 percent. This 
efficiency adjustment factor also applies 
only to the IC engine itself and not the 
entire system of which the engine may 
be a part. Since Section 111 of the Clean 
Air Act requires the use of the best 
system of emission reduction in all 
cases, this precludes the application of 
the efficiency adjustment factor to an
entire system. For example, IC engines 
with waste heat recovery may have a 
higher overall efficiency than the IC 
engine alone. Thus, the application of 
the efficiency adjustment factor to the 
entire system would permit greater NO. 
emissions because of the system's 
higher overall efficiency, and would not 
necessarily require the use of the best 
demonstrated system emission 
reduction on the IC engine. 
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Selection of Numerical ~ission Limits 

Ch'erall approach.-As mentioned 
earlier 1t 1s difficult to select a specific 
NO. em1ss1on hm1t which all IC engines 
could meet primarily through the use of 
igmhon retard or air-to-fuel ratio 
change. Because of mherent differences 
among vanous IC engines with regard to 
uncontrolled NO, emission levels, there 
exists a rather large variation within the 
data and mfonnation included in the 
Standards Support and Environmental 
Impact Statement concerning controlled 
NO, em1ss1on levels. Generally 
speakmg. engmes with relatively low 
uncontrolled NO, emissions levels 
achieved low controlled NO. emissions 
levels and engmes with high 
uncontrolled NO, emissions levels 
achieved relahvely high controlled NO. 
em1ss10ns levels. Consequently. the 
followmg alternatives were considered 
for selechng the numerical 
concentrahon em1ss10n limits based on 
a 40 percent reduction in NO, emissions: 

1. Appl}' the 40 percent reduction to 
the highest observed uncontrolled NO. 
em1ss1on level. 

2. Apply the 40 percent reduction to a 
sales-weighted average uncontrolled 
NO, em1ss10n le11el. 

3 Apply the 40 percent reduction to 
this sales-weighted average 
uncontrolled NO, emission level plus 
one standard deviation. 

The highest observed uncontrolled 
NO, emission levels for gas. dual-fuel 
and diesel engines are as follows: l 1 l 
Gas. 29 g/hp-hr 121dual-fuel.15 g/hp-hr, 
and 131diesel.19 g/hp-hr. 

Sales-weighted uncontrolled NO, 
emission levels were determined by 
applymg a sales-weighting to each 
manufacturer·s average uncontrolled 
NO, em1ss1ons for engines of each fuel 
type. The sales-weighting. based on 
horsepower sold. gives more weight to 
those engine models which have the 
highest sales The sales-weighted 
average uncontrolled NO, emission 
level for each engine fuel type are as 
follow· 111 Gas 15 g/hp-hr. 12) dual-fuel. 
8 g/hp-hr and 13 t diesel. 11 g/hp-hr. 

The third alternative incorporates a 
"margin for engine variability" by 
adding one standard deviation to the 
sales-weighted a11erage uncontrolled 
NO, em1ss1on le11el and then applying 
the 40 percent reducllon. Standard 
deviations were calculated from the 
uncontrolled NO, em1ss1on data 
included m the Standards Support and 
Environmental Impact Statement, 
assuming the data had normal 
d1slribuhon. A subsequent statistical 
evaluation of the data indicated that this 
assumption was valid: The standard 

deviations .for each engine fuel type are 
as follows: (11 Gas. 4 g/hp-hr. (21 dual
fuel. 3.2 g/hp-hr. and (3) diesel. 3.7 g/hp
hr. 

The standard deviation of the 
uncontrolled NO, emission data base is 
relatively large compared to the sales
weighted average uncontrolled NO. 
emission level for each engine type. This 
indicates that the distribution of 
uncontrolled NO, emissions levels is 
quite broad. In addition, the standard 
deviation is of the same magnitude as 
the 40 percent reduction in NO. 
emissions that can be achieved. Thus, 
regardless of which atlemative 
approach is followed to select the 
numerical NO. concentration em\ssion 
limit, a significant portion of the IC 
engine population may have to achieve 
more or less than a 40 percent reduction 
in N01 emissions to comply with the 
siandards. 

II is important to note that the 40 
percent reduction in NO. emissions is 
based on the application of a single 
control technique, such as ignition · 
retard, or air-to-fuel ratio change. Other 
emission control techniques, however, 
such as manifold air cooling and engine 
derate, exist. although they are generally 
not as effective in reducing NO. 
emissions. Since emission control 
techniques are additive to some extent, 
it is possible in a number of cases to 
reduce NO. emissions by greater than 40 
percent. 

The following factors were examined 
for each engine type to choose the 
alternative for selecting the numerical 
NO, concentration emission limit: (1) 
The percentage of engines that would 
have to reduce NO, emissions by 40 
percent or less to meet the standards: (2) 
the percentage of engines that would be 
required to do nothing to meet the 
standards: and (3) the percentage of 
engines that would be required to 
reduce NO, emissions by more than 40 
percent to meet the standards. The 
normal distribution curve presented in 
Figure I illustrates the trade-offs among 
the three alternatives for selecting the 
numerical NO, concentration emission 
limit. 

The first alternative is to apply the 40 
percent reduction to the highest 
uncontrolled NO, emission level within 
a fuel category. For example, 29 g/hp-hr 
is the highest uncontrolled NO, emission 
level for gas engines. "I:he application of 
a 40 percent reduction would lead to an 
emission level of about 17 g/hp-hr. As 
illustrated in Figure I, if this level were 
selected as a standard of performance, · 
99 percent of production gas engines 
could easily meet the emission limit by 
reducing emissions by 40 percent or less. 
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However. 69 percent of production 
engines would not have to reduce NO, 
emissions at .alL Only one percent of 
production engines would have to 
reduce NO. emissions by more than 40 
percent. · 
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FIGURE 1. Statistical effects of alternative emission limits on gas engines. 
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The second alternative is.to apply 40 
percent reduction to the sales-weighted 
average uncontrolled NO. emission 
level. For example, the sales-weighted 
avergage uncontrolled NO,. level for gas 
engines is 15 g/hp-hr. The application of 
a 40 percent reduction would lead to a 
NO. emission level of 9 g/hp-hr. As 
illustrated in Figure I. if this level were 
selected as a standard of performance, 
50 percent of production gas engiites 
could meet the standard with 40 percent 
or less reduction in NO. emissions.· 
However. 50 percent of production gas 
engines would be required to reduce · 
NO. emissions by greater than 40 · 
percent. Only seven percent of 
production gas engines would not have 
to reduce NO. emissions at all. 

The third alternative is to base the 
standards on a 40 percent reduction in 
NO,. emissions from the sales-weighted 
average uncontrolled NO. emission 
level plus one standard deviation. For 
example, the sales-weighted av,erage 
uncontrolled NO. emission level for gas 
production gas engines is 15 g/hp-hr and 
the standard deviation of the production 
gas engine data base is 4 g/hp-hr. Thus, 
the application of a 40 percent reduction . 
to the sum of these two values would 
lead to an emission level of 11 g/hp-hr. 
As illustrated in Figure I. if this level 
were selected as a standard of 
performance, 84 percent of the 
production gas engines could easily 
meet the emission limit by reducing 
emissions by 40 percent or less. 
However, 18 percent of the production . 
gas engines would not have to reduce 
NO. emission at all. Only-16 percent of 
the production gas engines would have 
to reduce NO. emissions by more than 
40 percent. 

This same analysis applied to dual
fuel and diesel engines leads to the 
results summarized in Table lll. If 
standards of performance were based 
on Alternative I. essentially all engines 
could achieve the emission limit by 
reducing NO. emissions 40 percent or 
less. A significant reduction in N01 

emissions would not be achieved, 
however. since 50 to 70 percent of the IC 
e1J8ines would not have lo reduce NO. 
emissions at all. If the standards of 
performance were based on Alternatve 
II. about 50 percent of the IC engines (in 
all categories} would have lo reduce 
N01 emissions by greater than 40 
percent. Less than 10 percent would not 
have to reduce N01 emissions at all. 
Thus this alternative would achieve a 
significant reduction in N01 emissions 
from new sources. If standards of 
performance were based on Alternative 
Ill. the r&£Ults would be similar to those 
achieved with Alternative I. About 85 

percent of engines could easily meet the 
standards by reducing N01 emissions by 
less than 40 percent. About 20 to 30 
percent of IC engines would not have to 
reduce NO. emisaions at all. and about 
15 percent of IC engines would have to 
reduce NO. emissions by more than 40 
percent. 

·Jn light of the high priority which has 
been given to standards directed toward 
reducing NO. emissions and the ~ 
significance of IC engines in terms of 
their contribution to NO. emiBBions from 
stationary sources. the second 
alternative waa dtosen for selecting the 
NO. emission concentration limit. This 
approach will achieve the greatest 
reduction in NO. emissions from new IC 
engines. 
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TAIU Ill 

~y OF STATISTICAL ~LYSES OF ALTERHATE t~ISSION LIMITS 

GAS ENGINES 

AlterMth't 1 11 III 
.. 

SUnclu•d 17 9 11 

Percent required to apply 

" 50 84 
1111 thin or equ11 to 
40 percent contro 1 

Percent required to do 69 7 18 
nothing 

Percent required to 1pply 1 so 16 
..,,.. thin 40 pet"Cent con-
trol 

DUAL·FUEL EHCINES 

Alternative .1 II Im 
Standard 9 s 7 

Percent required to apply 
98 54 87 

less than or equal to 
40 percent control 

Percent required to do 62 18 48 
nothing 

Percent required to apply z 46 

I 
13 

110re than 40 percent. con· 
trol 

DIESEL ENGINES 

AlterMtive 1 I II I III I 

Standard 11 7 9 

?ercent required to •P.PiY 98 56 86 
less than or eqU1l to 
40 percent control 

Percent required to do 50 4 Z9 
llOthing 

.Percent required to apply I z 44 

I 
14 

llOre thin 40 percent con-
trol I 
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Selection of limits.-A cpncentration 
(ppm) format was selected for the 
standards. Consequently, the brake
specific NO. emission limits 
corresponding to the second.alternative 
for selecting numerical emission limits 
(I.e .. gas - 9 g/hp-hr: dual-fuel - 5 gfhp
hr: diesel - 7 g/hp-hr) must be converted 
to concentration limits (corrected to 15 
percent o. on a dry basis). This may be 
done by dividing the brake-specific 
volume of NO. emissions by the brake
specific total exhaust gas volume. 
Determining the brake-specific volume 
of NO. emissions is straight-forward. 
Determining the brake-specific total 
exhaust gas volume is more complex, in 
that the brake-specific exhaust flow and 
the exhaust gas molecular weight are 
unknown. Knowing the fuel heating 
value and composition, the brake
specific fuel consumption, and assuming 
15 percent excess air, however, defines 
these unknowns. (The complete 
derivation is explained in detail in the 
Standards Support and Environmental 
Impact Statement.) Combining these 
factors leads to the following conversion 
factor: 

NO = (~) x (BSNOx) 

x (16.6 + 3.29 z\ 
12.0 + z 'j 

where: 

x (BSFC) 

NO, = NO, concentration (ppm) corrected to 
15 percent 0 1 . 

BSNO, = Brake-specific NO, emissions, g/ 
hp-hr. 

BSFC = Brake-specific fuel consumption, g/ 
hp-hr. 

Z = Hydrogen/Carbon ratio of the fuel. 

For natural gas, a hydrogen-to-carbon 
(H/C) ratio of 3.5 and a lower heat value 
(IJ-IV) of 20,000 Btu/lb was assumed. 
Diesel ASTM-2 has a H/C ratio of 1.8 
and a LI-IV of 18,320 Btu/lb. 

Applying this conversion factor to the 
brake-specific emission limits 
associated with the second alternative 
for selecting NO, emissions limits leads 
to the NO, concentration emission limits 
included in the proposed standards: 
Engine: NO. emisSion lilnlt 

Gas-··········-······-·····---··············· 700 ppm. 
[)ual-fuel/Olesel ............ - .......... 600 ppm. 

These emission limits have been 
rounded upward to the nearest 100 ppm 
to include a "margin" to allow for source 
variability. The standard for diesel 
engines has also been applied to dual
fuel engines. If a separate emission limit 
has been selected for dual-fuel engines, 
the corresponding numerical NO. 

concentration emission limit would be 
400 ppm. Sales of dual-fuel engines, 
however, have ranged from 17 to 95 
units annually over the past five years, 
with a general trend of decreasing sales. 
Dual-fuel ttngines serve the same 
applications as diesel engines, and new 
dual-fuel engines will likely operate 
primarily as diesel engines because of 
increasingly limited natural gas 
supplies. Thus, the combining of dual
fuel engines with diesel engines for 
standards of performance will have little 
adverse impact and will simplify 
enforcement of the standards of 
performance. 

The effect of ambient atmospheric 
conditions on NO. emissions from large. 
stationary IC engines can be significant.. 
Therefore, to enforce the standards 
uniformly, NO. emissions must be 
determined relative to a reference set of 
ambient conditions. All existing ambient 
correction factors were reviewed that 
could potentially be applied to large 
stationary IC engines to correct NO. 
emissions to standard conditions. 

The correction factors that were 
selected for both spark ignition (SI) and 
compression ignition (Cl) engines are 
included in the proposed standards. For 
the compression ignition engines (i.e., 
diesel and dual-fuel), a single correction 
factor for both temperature and 
humididty was selected. For spark 
ignition engines (i.e., gas), separate 
correction factors were selected for 
humidity and temperature, and 
measured NO. emissions are corrected 
to reference ambient conditions by 
multiplying these two factors together. 
No correction factor was selected for 
changes in ambient pressure because no 
generalized relationship could be 
determined from the very limited data 
that are available. These correction 
factors represent the general effects of 
ambient temperature and relative 
humidity on NO, emissions, and will be 
used to adjust measured NO, emissions 
during any performance test to 
determine compliance with the 
numerical emission limit. 

Since the recommended factors may 
not be applicable to certain erigine 
models, as an alternative to the use of 
these correction factors, engine 
manufacturers, owners, or operators 
may elect to develop their own ambient 
correction factors. All such correction 
factors, however, must be substantiated 
with data and then approved by EPA for 
use in determining compliance with NO, 
emiBBion limits. The ambient correction 
factor will be applied to all performance 
tests, not only those in which the use of 
such factors would reduce measured 
emission levels. 
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As discussed in "Standards Support 
and Environmental Impact Statement: 
Proposed Standards of Performance for 
Stationary Gas Turbines," EPA-450/2-
77-017a, the contribution to NO, 
emissions by the conversion of fuel
bound nitrogen in heavy fuel to NO, can 
be significant for stationary gas 
turbines. The organic NO. contribution 
to total gas turbine NO, emissions is 
complicated by the fact that the 
percentage of fuel-bound nitrogen 
converted to NO. decreases as the fuel
bound nitrogen level increases. Below a 
fuel-bound nitrogen level of about 0.05 
percent. essentially 100 percent of the 
fuel-bound nitrogen is converted to NO,. 
Above a fuel-bound nitrogenlevel of 
about 0.4 percent, only about 40 percent 
is converted to NO •. 

As discussed in the Standards 
Support and Environmental Impact 
Statement, Volume I for Stationary Gas 
Turbines, assuming a fuel with 0.25 
percent weight fuel-bound nitrogen 
(which allows approximately 50 percent 
availablility of domestic heavy fuel oil), 
controlled NO, emissions would 
increase by about 50 ppm due to the 
contribution to NO, emissions of fuel
bound nitrogen. In gas turbines, this 
contribution was significant when 
compared to the proposed emission limit 
of 75 ppm. However, for large IC 
engines, the contribution of fuel-bound 
nitrogen to NO. emissions is likely to be 
small (approximately 10 percent). Sales 
of IC engines firing heavy fuels is 
insignificant and not expected to 
increase in the near future. Given that 
the emission limits have been rounded 
upward to the nearest 100 ppm and the 
potential contribution of fuel-bound 
nitrogen to NO. emissions is very small, 
no allowance has been included for the 
fuel-bound nitrogen content of the fuel 
in determining compliance with the 
standards of performance. 

Selection of Compliance Time Frame 

Manufacturers of large-bore IC 
engines are generally committed to a 
particular design approach and, 
therefore, conduct extensive research, 
development, and prototype testing 
before releasing a new engine model for 
sale. Consequently, these manufacturers 
will require some period of time to. alter 
or reoptimize and test IC engines to 
meet standards of performance. The 
estimated time span between the 
decision by a manufacturer to control 
NO. emissions from an engine model 
and start of production of the first 
controlled engine is about 15 months for 
any of the four demonstrated emission 
cont{ol techniques. With their present 
facilities, however, testing can typically 
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be conducted on only two to three 
engine models at a time. Since most 
manufacturers produce a number of 
engine models. additional time is 
required before standards of 
performance become effective. In 
addition, a number of manufacturers 
produce their most popular engine 
models at a fairly steady rate of 
production and satisfy fluctuating 
demands from inventory. Consequently, 
additionai time in necessary to aiiow 
manufacturers to sell their current 
inventory of uncontrolled IC engines 
before they must comply with standards 
of performance. 

It is estimated that about 30 months 
delay in the applicability date of the 
standard is appropriate to allow 
manufacturers time to comply with the 
proposed standards of performance. In 
addition. in light of the stringency of the 
standards (i.e .. many engine models will 
have to reduce NO. emissions by more 
than 40 percent) this time period 
provides the flexibility for 
manufacturers to develop and use 
combinations of the control techniques 
upon which the standards are based or 
other control techniques. Consequently. 
30 months from today's date is selected 
as the delay period for implementation 
of these standards on large stationary IC 
engines. 

Selection of Monitoring Requirements 

To provide a means for enforcement 
personnel to ensure that an emission 
control system installed lo comply with 
standards of performance is properly 
operated and maintained, monitoring 
requirements are generally included in 
standards of performance. For 
stationary IC engines. the most 
straightforward means of ensuring 
prop.er operation and maintenance 
would be to monitor NO. emissions 
released lo the atmosphere. 

Installed costs. however. for 
continuous monitors are approximately 
$25.000. Thus the cost of continuous NO. 
emission monitoring is considered 
unreasonable for IC engines since most 
large stationary IC engines c,ost from 
$50,000 to $3.000.000 (i.e .. 1000 hp gas 
production engine and 20,000 hp 
electrical generation engine). 

A more simple and less costly method 
of monitoring is measuring various 
engine operating parameters related to 
NO. emissions. Consequently. 
monitoring of exhaust gas temperature 
was considered since this parameter 
could be measured just after the 
combustion process during which NO. is 
formed. However, a thorough 
investigation of this approach showed 

no simple correlation between NO. 
emission and exhaust gas temperature. 

A qualitative estimate of NO. 
emissions. however, can be developed 
by measuring several engine operating 
parameters simultaneously, such as 
spark ignition or fuel injector timing, 
engine speed. and a number of other 
parameters. These parameters are · 
typically measured at most installations 
and thus should not impose an 
additionai cost impact. For these 
reasons, the emission monitoring 
requirements included in the proposed 
standards of performance require 
monitoring various ·engine operating 
parameters. 

For diesel and dual-fuel engines. the 
engine parameters to be monitored are: 
(1) Intake manifold temperature; (2) 
intake manifold pressure; (3) rack 
position; (4) fuel injector timing; and (5) 
engine speed. Gas engines would require 
monitoring of (1) intake manifold 
temperature; (2) intake manifold 
preBBure; (3) fuel header pressure; (4) 
spark timing; and (5) engine speed. 

Another parameter that could be 
monitored for gas engines is the fuel 
heat value, since it can affect NO. 
emissions significantly. Because of the 
high costs of a fuel heating value 
monitor. and the fact that many facilities 
can obtain the lower heating value 
directly from the gas supplier, 
monitoring of this parameter·would not 
be required. 

The operating ranges for each 
parameter over which the engine could 
operate and in which the engine could 
comply with the NO. emission limit 
would be determined during the 
performance test Once established, 
these parameters would be monitored to 
ensure proper operation and 
maintenance of the emission control 
techniques employed to comply with the 
standards of performance. 

For facilities having an operator 
present.every day these operating 
parameters would be recorded daily. For 
remote facilities, where an operator is 
not present every day, these operating 
parameters would be recorded weekly. · 
The owner/operator would record the 
parameters and, if these parameters 
include values outside the operating 
ranges determined during the 
performance test, a report would be 
submitted to the Administrator on a 
quarterly basis identifying these periods 
as excess emissions. Each excess 
emission report would include the 
operating ranges for each parameter as 
determined during the performance test, 
the monitored values for each 
parameter, and the ambient air· 
conditions. 
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Selection of Performance Test Method 

A perfonnance test method is required 
to determine whether an engine . 
complies with the standards of 
performance. Reference Method 20, 
"Determination of Nitrogen Oxides, 
Sulfur Dioxide. and Oxygen emissions 
from Stationary Gas Turbines," which 
was proposed in the October 3, 1977 
Federal Register, is proposed as the 
performance test method for IC engines. 
Reference Method 20 has been shown to 
provide valid results. Consequently, 
rather than developing a totally new 
reference test method, Reference 
Method 20 would be modified for use on 
IC engines. 

The changes and additions to 
Reference Method 20 required to make it 
applicable for testing of internal 
combustion engines include (by section): 

1. Principle and Applicability. Sulfur 
dioxide measurements are not 
applicable for internal combustion 
engine testing. 

6.1 Selection of a sampling site and 
the minimum number of traverse points. 

6.11 Select a sampling site located at 
least five stack diameters downstream 
of any turbocharger exhaust, crossover 
junction, or recirculation take-offs and 
upstream of an dilution air inlet. Locate 
the sample site no closer than one meter 
or three stack diameters (whichever is 
less) upstream of the gas discharge to 
the atmosphere. 

6.1.2 A preliminary 01 traverse is not 
necessary. 

6.1.2.2 Cross-sectional layout and 
location of traverse points use a 
minimum of three sample points located 
at positions of lt>.7, 50 and 83.3 percent 
of the stack diameter. 

6.2.1 Record the data required on the 
engine operation record on Figure 20.7 of 
Reference Method 20. In addition, record 
(a) the intake manifold pressure; (b) the 
intake manifold temperature; (c) rack 
position; (d) engine speed; and (e) 
injector or spark fuming. [The water or 
steam injection rate is not applicable to 
internal combustion engines.) 

NO. emissions measured by 
Reference Method 20 will be affected by 
ambient atmospheric conditions. 
Consequently, measured NO, emissions 
would be adjusted during any 
performance test by the ambient 
condition correction factors discussed 
earlier, or by custom correction factors 
approved for use by EPA. 

The performance test may be 
performed either by the manufacturer or 
at the actual user operating site. If the 
test is performed at the manufacturer's 

· facility. compliance with that 
performance test will be sufficient proof 
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of compliance by the user 811 long as the 
engine operating parameters are not 
varied during user operation from the 
aettings under which testing was done. 

Public Hearing 

A public hearing will be held to 
discuss these proposed standards in 
accordance with section 307(d)(5) of the 
Clean Air Act. Persons wishing to make 
oral presentations should contact EPA 
at the address given in the ADDRESSES 
Section of this preamble. Oral 
presentations will be limited to 15 
minutes each. Any member of the public 
may file a written statement with EPA 
before, during, or within 30 days after 
the hearing. Written statement should 
be addressed to Mr. Jack R. Farriler (see 
ADDRESSES Section). 

The docket is an organized and 
complete file of all the information 
considered by EPA in the development 
of this rulemaking. The principal 
purposes of the docket are (1) to allow 
interested parties to identify and locate 
documents so that they can intelligently 
and effectively participate in the 
rulemaking process, and (2) ta serve as 
the record for judicial review. The 
docket requirement is discussed in 
1ection 307(d) of the Clean ~ir Act. 

Miscellaneous 

As prescribed by Section 111 of the 
Act, this proposal is accompanied by the 
Administrator's determination that 
emissions from stationary IC engines 
contribute to air pollution which causes 
or contributes to the endangerment of 
public health or welfare, and by 
publication of this determination in this 
issue of the Federal Register. In 
accordance with section 117 of the Act, 
publication of these standards was 
preceded by consultation with 
appropriate advisory committees, 
independent experts, and federal 
department and agencies. The 
Administrator welcomes comments on 
all aspects of the proposed regulations. 
including the designation of stationary 
IC engines as a significant contributor to 
air pollution which causes or contributes 
to the endangerment of public health or 
welfare, economic and technological 
issues, monitoring requirements and the 
proposed test method. 

Comments are specifically invited on 
the severity of the economic and 
environmental impact of the proposed 
standards on stationary naturally 
aspirated carbureted-gas IC engines 
since some parties have expressed 
objection to applying the proposed 
standards to these engines. Comments 
are also invited on the selection of 
rotary engines for control by standards 

of performance. These engines were 
included because they are expected to 
be contributors to NO. emissions from 
stationary sources and can be controlled 
by demonstrated NO. emiHion control 
techniques. Any comments submitted to 
the Administrator on these issues, 
however, should contain specific 
information and data pertinent to an 
evaluation of the magnitude of this 
impact, its severity, and its 
consequences. 

It should be noted that standards of 
performance for new sources 
established under section 111 of the 
Clean Air Act reflect: 

The degree of emission limitation and the 
percentage reduction achievable through 
application of the best technological system 
of continuous emission reduction which 
(taking into consideration the cost of 
achieving such emission reduction. any 
nonair quality health and environmental 
impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated [section 111(a)(1)). 

Although there may be emission 
control technology available that can 
reduce emissions below those levels 
·required to comply with standards of 
performance, this technology might not 
be seclected as the basis of standards of 
performance because of costs 
associated with its use. Accordingly, 
standards of performance should not be 
viewed as the ultimate in achievable 
emission control. In fact, the Act may 
require the imposition of a more 
stringent emission standard emission in 
several situations. 

For example, applicable costs do not 
necessarily play as prominent a role in 
determining the "lowest achievable · 
emission rate" for new or modified 
sources located in nonattainment areas 
(i.e., those areas where statutorily . 
mandated health and welfare standards 
are being violated). In th.is respect, 
section 173 of the Act requires 'that new 
or modified sources constructedln an 
area which exceeds the National 
Ambient Air Quality Standard (NAAQS) 
must reduce emissions to the level 
which reflects the "lowest achievable 
emission rate" (LAER), as defined in 
section 171(3). The statute defines LAER 
as that rate of emissions which reflects: 

(A) The most stringent emission limitation 
which is contained in the implementation 
plan of any state for such class or category of 
source, unless the owner or opera tor of the 
proposed source demonstrates that such 
limitations are not achievable or 

(B) The most stringent emission limitation 
which is acheved in practice by such class or 
category of source, whichever is more 
stringent. 
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In no event can the emission rate exceed 
any applicable new source performance 
standard. 

A similar situation may arise under 
the prevention-of-significant
deterioration-of-air-quality provisions of 
the Act. These provisions require that 
certain sources employ "best available , 
control technology" (BACT) as defined 
in section 169(3) for all pollutants 
regulated under the Act. Best available 
control technology must be determined 
on a case-by-case basis, taking energy. 
environmental and economic impacts. 
and other costs into account. In no even! 
may the application of BACT result in 
emissions of any pollutants which will 
exceed the emissions allowed by any 
applicable standard established 
pursuant to section 111 (or 112) of the 
Act. 

In all cases, State Implementation 
Plans (SIP's) approved or promulgated 
under section 110 of the Act must 
provide for the attainment and · 
maintenance of NAAQS designed to 
protect public health and welfare. For 
this purpose, SIP's must in some cases 
require greater emission reduction.than 
those required by standards of 
performance for new sources. 

Finally, states are free under section 
116 of the Act to establish even more 
stringent emission limits than those 
established under section 111 or those 
necessary to attain or maintain the 
NAAQS under section 110. Accordingly. 
new sources may in some cases be 
subject lo limitations more stringent 
than standards of performance under 
section 111, and prospective owners and 
operators of new sources should be 
aware of this possibility in planning for 
such facilities. 

Under EPA's"new" sunset policy for 
reporting requirements in regulations. 
the reporting requirements in this 
regulation will automatically expire five 
years from the date of promulgation 
unless EPA takes affirmative action to 
extend them. 

EPA will r~view this regulation four 
years from the date of promulgation. 
This review will include an assessment 
of such factors as the need for 
integration with other programs, the 
existence of alternative methods, 
enforceability, and improvements in 
emissions control technology. 

An economic impact assessment has 
been prepared as required under section 
317 of the Act and is included in the 
Standards Support and Environmental 
Impact Statement. 
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Dated: July tt. 1979. 
Douglas M. Coatie. 
Administrator. 

It is proposed to amend Part 60 of 
Chapter I. Title 40 of the Code of Federal 
Regulations as follows: 

1. By adding Subpart FF as follows: 

Subpart FF-standards of Pertonnance for 
StatlOnary Internal Combuatlon Engines 

Sec:. 
80.320 Applicability and designation of 

affected facility. 
60.321 Definitions. 
60.322 Standards for nitrogen oxides. 
60.323 Monitoring of operations. 
60.324 Test methods and proeedures. 

Authority: Secs. 111 and 301(a) of the Clean 
Air Acl. as amended. (f2 U.S.C. 1857c-7, 
1857g(a)). and additional authority as noted 
below. 

Subpart FF-Standards of 
Performance for Stationary Internal 
Combustion Engines 

§ 60.320 Appllcablllty and designation of 
8ffeeted faclllty. 

The provisions of this subpart are 
applicable to the following affected 
facilities which commence construction 
beginning 30 months from today's date: 

(a) All gas engines that are either 
greater than 350 cubic Inch displacement 
per cylinder or equal to qr greater than 8 
cylinders and greater than 240 cubic 
Inch displacement per cylinder. 

(b) All diesel or dual-fuel engines that 
are greater than 560 cubic inch 
displacement per cylinder. 

(c) All rotary engines that are greater 
than 1500 cubic inch displacement per 
rotor. 

§ 60.321 Definitions. 

As used in this subpart. all terms not 
defined herein shall have the meaning 
given thein in the Act or in subpart A of 
this part. 
{~)"Stationary internal combustion 

engine" means any internal combution 
engine, except gas turbines, that is not 
self propelled. It may, however, be 
mounted on a vehicle for portability. 

(b) "Emergency standby engine" 
means any stationary internal 
combustion engine which operates as a 
mechanical or electrical power source 
only when the primary power source for 
a 'facility has been rendered inoperable 
during an emergency situation. 

(c) "Reference ambient conditions~· 
means standard air temperature (29.4"C, 
or 85"F), humidity (17 grams H,O/kg dry 
air, or 75 grains H,O/lb dry air), and 
pressure (101.3 kilopascals, or 29.92 in. 
Hg.). 

(d) "Peak load" means operation at 
.100 percent of the manufacturer's design 
capacity .. 

(e) "Diesel engine" means any 
stationary internal combustion engine 
burning a liquid fuel. 

(f) "Gas enine" means any stationary 
internal combustion engine burning a 
gaseous fuel. 

(g) "Dual-fuel engine" means any 
stationary internal combustion engine 
that is burning liquid and gaseous fuei 
simultaneously. 

(h) "Unmanned engine" means any 
stationary internal combustion engine 
installed and operating at a location 
which does not have an operator 
regularly present at the site for some· 
portion of a 24-hour day. 

(i) "Non-remote operation" means any 
engine installed and operating at a 
loction which has an operator regularly 
present at the site for some portion of a 
24-hour day. 

(j) "Brake-specific fuel consumption" 
means fuel input heat rate, based on the 
lower healing value of the fuel, 
expressed on the basis of power output 
(i.e., (kJ/w-hr). 

(k) "Weekly basis" means at seven 
day intervals. 

(1) "Daily basis" mea.11.s at 24 hours 
intervals. · 

(m) "Rotary engine" means any 
Wankel type engine where energy from 
the combustion of fuel is converted 
directly to rotary motions instead of 
reciprocating motion. 

(n) "Displacement per rotor" means 
the volume contained in the chamber of 
a rotary engine between one flank of the 
rotor and the housing at the instant the 
inlet port is closed. 

§ 60.322 Standard• for nitrogen oxides. 

(a) On and after the date on which the 
performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject lo the 
provisions of this subpart shall cause to 
be discharged into the atmosphere. 
except as provided in paragraphs (b) 
and (c) of this section-

(1) From any gas engine, with a brake
specific fuel consumption at peak load 
more than or equal to 10.2 kilojoules/ 
watt-hour any gases which contain 
nitrogen oxides in excess of 700 parts 
per million volume. corrected to 15 
percent oxygen on a dry basis. · 

(2) From any diesel or dual-fuel engine 
with a brake-specific fuel consumption 
at peak load more than or equal to 10.2 
kilojoules/watt-hour any gases which 
contain nitrogen oxides in excess of 600 
parts per million volume, corrected to 15 
percent oxygen on a dry basis. 
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(3) From any stationary Internal 
combustion engine with a brake-specific 
fuei consumption at peak load of less 
than or equal to 10.2 kilojoules/watt
hour any gases which ~ntain nitrogen 
oxides in excess of: 

{i) STD = 700 ~ for any gas engine, 

·-{if) STil ~ 600 ~for any diesel or 

dual-fuel engine 

where: 
SID = allowable NO, emissions (parts-per

mill!on volume corrected to 15 percent 
oxygen on a dry basis). 

Y = manufacturer's.rated brake-specific fuel 
consumptlon at peak load (kilojoules per 
watt-hour) or owner/operator's brake- · 
specific fuel consumption at peak load a1 
determined in the field. 

(b) All one and two cylinder 
reciprocating gas engines are exempt 
from paragraph (a) of this section. 

(c) Emergency standby engines are 
exempt .from paragraph (a) of this 
section. 

§ S0.323 Monitoring of operations. 
(a) The owner or operator of any 

stationary internal combustion engine, 
subject to the provisions of this subpart 
must, on a weekly basis for unmanned 
engines and on a daily basis for manned 
engines, monitor and record the 
following parameters. All monitoring . 
systems shall be accurate to within five 
percent and shall be approved by the 
Administrator. 

(1) For diesel and dual-fuel engines: 
(i) Intake manifold temperature 
(ii) Intake manifold pressure 
(iii) Engine speed 
(iv) Diesel rack position (fuel flow) 
( v J Injector timing 
(2) For gas engines: 
(i) Intake manifold temperature 
(ii) Intake manifold pressure 
(iii) Fuel header pressure 
(iv) Engine speed 
(v) Spark ignition timing 
(b) For the purpose of reports required 

under§ 60.7(c), periods of excess 
emissions that shall be reported are 
defined as any daily (for manned 
engines) or weekly (for unmanned 
engines) period during which any one of 
the parameters specified under 
paragraph (a) of this section falls 
outside the range identified for that 
parameter udner § 60.324(a)(3). Each 
excess emission report shall include the 
range identified for each operating 
parameter under I 60.324(a)(4). the 
monitored value for each operating 
parameter specified under§ 60.323(a). 
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the ambient air conditions duriD.g the 
period of excess emissions. and any 
graphs and/or fl8ures developed under 
I 60.324{a){4) 
(Sec. 114 or the Clean Air Act. .. amended 
(42 u.s.c. 1857c-9}) 

f 60.324 Test methods and procedureL 
The reference methods in Appendix A 

to this part, except as provided in 
I 60.B(b), shall be 118ed to determine 
compliance with the standards 
prescribed in f 60.322 as follows: 

(a) Reference Method 20 for the 
concentration of nitrogen oxides and 
oxygen. The span for the nitrogen oxides 
analyzer used in this method shall be 
1500 ppm. 

(1) The following changes and 
additions (by section) to Reference 
Method procedures should be followed 
when detenninill8 compliance with 

. I 60.322: 
1. Principle and Applicability. Sulfur 

dioxide measurements are not 
applicable for internal combustion 
engine testing. 

6.1 Selection of a sampling site and the 
minimum number of traverse points. 

fuel 

6.11 Select a sampling site located at least 
five stsck diameters downstream of any · 
turl:>ocharger exhaust, crossover junction, or 
recirculation take-offs and upstream of any 
dilution air inJel Locate the 1&JJ1ple site no 
closer than one meter or three alack 
diameters (whichever is leas) upatream of the 
gas discharge to the atmosphere. 

8.1.2 a preliminary Os traverse is not 
necessary. 

8.2 Cross-sectional layout and location of 
traverse points. U11e a minimum·of three 
sample points located at positions of 1&.7, 50 
and 83.3 percent of the stack diameter. 

6.2.1 Record the data required on the 
engine operation record on Figure 20.7 of 
Reference Method 20. In addition, l'eCOrd (a) 
the intake manifold pressure; (bJ the intake 
manifold temperature: (cl rack position, fuel 
header pressure or carburetor position; (d) 
engine epeed; and {e) injector or spark timing. 
(The water or steam injection rate is not 
applicable to internal combustion engines.) 

(2) The nitrogen oxides emission level 
measured by Reference Method 20 shall 
be adjusted to reference ambient 
conditions by the following ambient 
condition correction factors: 
NO. corrected = (J() NO. observed 

where I< is determined as follows: 

Correction Factor 

Diesel and 
Oual-Fuel K = 1/(1 + 0.0023S(H - 75) + 0.00220 CT - 85)) 

Gas K = (KH) {KT) 

~ = 0.844 + 0. 151 (~) + 0.075 

Kr= 1 - (T - 85)(0.0l35) 
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( H )2 
TOO 

where: 
H = observed humidity. grains H10/lb dry 

air 
T = observed inlet air temperature, •r 

The adjusted NO. emission level shall be 
.sed to determine compliance with § 60.322. 

(3) Manufacturers, owners, or 
operators may develop custom ambient 
correction factors in terms of ambient 
air temperature and/or pressure, and/or 
.humidity to adjust the nitrogen oxide 
emission level measured by the 
performanoe test to reference ambient 
conditions. These correction factors 
must be substantiated with data and 
must be approved by the Administrator 
before they can be used to determine 
compliance with § 60.322. Notices of 
approval of custom ambient condition 
correction factors will be published in 
the Federal Register . 

(4) Testing shall be conducted and 
ranges identified for ea!=h parameter 
specified under§ 60.323(a) over which 

. the numerical emission limits included 
under § 60.322 are not exceeded. This 
will be accomplished by measuring N01 

emissions, using Reference Method 20, 
and these parameters at four points over 
the normal load range of the internal 
combustion engine, including the 
minimum and maximum points in the 
range if the stationary internal 
combustion engine will be operated over 
a range of load conditions. 

(b) ASTM D-2362 shall be used to 
'determine the lower heating value of 
liquid fuels and ASTM D-1826 shall be 
used to determine the lower heating 
value of gaseous fuels. 
(Sec. 114 of the Clean Air Act, as amended 
(42 U.S.C. 1857c-9}} 

IFR Doc. 79-22224 Filed 7-21>-79: 8:45 am) 
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IFRL 1099-61 

Air Pollution Prevention and Control; 
Addition to the List of Categories of 
Stationary Sources 

Section 111 of the Clean Air Act (42 
U.S.C. 1857c-{)j direcis ihe 
Administrator of the Environmental 
Protection Agency to publish, and from 
time to time revise, a list of categories of 
stationary sources which he determines . 
may contribute significant\y to air 
pollution which causes or contributes to 
the endangerment of public health or 
welfare. Within 120 days after the 
inclusion of a category of stationary 
sources in such list. the Administrator is 
required lo propose regulations 
establishing standards of performance 
for new and modified sources within 
such cat.egory. At present standards of 
performance for 27 categories of sources 
have been promulgated. 

The Administrator. after evaluating 
available information. has determined 
that stationery internal ~ombustion 
engines are an additional category of 
stationary sources which meets the 
above requirements. The basis for this 
determination is discussed in the 
preamble to the proposed regulation that 
is published elsewhere in this issue of 
the Federal Register. Evaluation of other 
stationary source categories is in 
progress. and the list will be revised 
from time to time as the Administrator 
deems appropriate. Stationary internal 
combustion engines are included on the 
proposed NSPS priority list (published 
August 31. 1978) required by section 
111(f)(1). but since the priority list is not 
firn1l. stationary internal combustion 
engines are also being listed as 
indicated below at this time. Once the 
priority list is promulgated. all source 
ca tcgories on the promulg<rted list are 
considered listed under section 
111(b)(1)(A). and separate listings such 
1-ts this will not be made for those source 
categories. 

Accordingly. notice is given that the 
Administrator. pursuant to section 
111(L)(1)(A) of the Act. and after 
consult11tion with appropriate advisory 
committees. experts and Federal 
dep11rtments and agencies in accordance 
with section 117(f) of the Act. effective 
July 23. 1979 amends the list of 
c11tcgories of stationary sources to read 
as follows: 

List of Categories of Stationary Sources 
and Corresponding Affected Facilities 

• • 
Source Cotegory .. • 
Affected Facilities 

Internal combustion engines 

Proposed standards of performance 
applicable to the above source category 
appear elsewhere in this issue of the 
Federal Register. 

Dated: (uly 11. 1979. 
Douglas M. Costle, 
Administrator./ 
(FR Ooc. '111-22225 Filed 7-:!»-79; 8:45 am) 
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(40 CFR Part 60] 
(FRL 1321-5) 

Standards of Performance for New 
Stationary Sources; Stationary Internal 
Combustion Engines 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Extension of Comment Period. 

SUMMARY: The deadline for submittal of 
comments on the proposed standards of 
performance for stationary internal 
combustion engines, which were 
proposed on July 23, 1979 (44 FR 43152), 
Is being extended from September 21, 
1979, to October 22, 1979. 
DATES: Comments must be received on 
or before October 22, 1979. 
ADDRESSES: Comments should be 
submitted to Mr. David R. Patrick, Chief, 
Standards Development Branch (MD-
13), Emission Standards and Engineering 
Division, Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MIJ-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number (919) 
541-5271. 
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SUPPLEMENTARY INFORMATION: On July 
23, 1979 (44 FR 43152), the 
Environmental Protection Agency 
proposed standards of performance for 
the control of emissions from stationary 
internal combustion engines. The notice 
of proposal requested public comments 
on the standards by September 21, 1979. 
Due to a delay in the shipping of the 
Standards Support Document, sufficient 
copies of the document have not been 
available to all interested parties in time 
to allow their meaningful review and 
comment by September 21, 1979. EPA 
has received a request from the industrY 
to extend the comment period by 30 
days through October 22, 1979. An 
extension of this length is justified since 
the shipping delay has resulted in 
approximately a three-week delay in 
processing requests for the document. 

Additionally, page 9-75 of the 
Standards Support Document was 
inadvertently omitted. Persons wishing 
to obtain copies of this page should 
contact Mr. Doug Bell, Emission 
Standards and Engineering Division, 
Research Triangle Park, North Carolina 
27711, telephone number (919) 541-5477. 

Dated: September 12. 1979. 
David G. Hawkins, 
Assistant Administrator for Air, Noise, and 
Radiation. 
(FR Doc. l'll-21827 Flied 8-17-79; 1:45 am] 
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40 CFR Part 60 

lFRL-1285-4) 

Automobile and Ught·Duty Truck 
Surface Coating Operations; 
Standards of Performance 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Proposed rule. 

SUMMARY: Standards of performance are 
proposed to limit emissions of volatile 
organic compounds (VOCJ from new. 
modified, and reconstructed automobile 
and light-duty truck surface coating 
operations within assembly plants. 
Three new test methods are also 
proposed. Reference Method 24 
(Candidate 1 or Candidate 2) would be 
used to determine the voe content of 
coating materials. and Reference 
Method 25 would be used to determine 
the percentage reduction of voe 
emissions achieved by add-on emission 
control devices. 

The standards implement the Clean 
Air Act and are based on the 
Administrator's determination that 
automobile and light-duty truck surface 
coating operations within assembly 
plants contribute significantly to air 
pollution. The intent is to require new. 
modified. and reconstructed automobile 
and light-duty truck surface coating 
operations to use the best demonstrated 
system of continuous emission 
reduction. considering costs, nonair 
quality health, and environmental and 
energy impacts. 

A public hearing will be held lo 
provide interested persons an 
opportunity for oral presentation of 
data, views, or arguments concerning 
the proposed standards. 
DATES: Comments. Comments must be 
received on or before December 14, 
1979. 

Public Hearing. The public hearing 
will be held on November 9. 1979, at 9 
a.m. 

Request to Speak at Hearing. Persons 
wishing to present oral testimony should 
contact EPA by November 2, 1979 
ADDRESSES: Comments. Comments 
should be submitted to: Central Docket 
Section (A-130). Attention: Docket 
Number A-79-05. U.S. Environmental 
Protection Agency, 401 M Street SW., 
Washington. D.C. 20460. 

Public Hearing. The public hearing 
will be held at National Environmental 
Resource Center (NERC), Rm. B-102, 
R.T.P., N.C. Persons wishing to present 

oral testimony should notify Ms. Shirley 
Tabler, Emission Standards and 
Engineering Division (MD-13), · 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone number (919) 541-S421. 

Background Information Document. 
The Background Information Document 
(BID) for the proposed standards may be 
obtained from the U.S. EPA Library 
(MD-35), Research Triangle Park. North 
Carolina 27711, telephone number (919) 
541-2777. Please refer to "Automobile 
and Light-Duty Truck Surface Coating 
Operations-Background Information 
for Proposed Standards," EPA-450/3-
79-030. 

Docket. The Docket. number A-79--05. 
is available for public inspection and 
copying at the EPA's Central Docket 
Section, Room 2903 B. Waterside Mall. 
Washington, D.C. 20460. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number (919) 
541-5271. 
SUPPLEMENTARY INFORMATION: 

Proposed Standards 

The proposed standards would apply 
to new automobile and light-duty truck 
surface coating operations. Existing 
plants would not be covered unless they 
undergo modifications resulting in 
increased emissions or reconstructions. 
The proposed standards would apply to 
each prime coat operation, each guide 
coat operation. and each topcoat 
operation within an assembly plant. 
Emissions of VOC from each of these 
operations would be limited as follows: 
0.10 kilogram of voe (measured as 
mass of carbon} per liter of applied 
coating solids from prime coat 
operations. 0.84 kilogram of voe 
(measured as mass of carbon) per liter 
applied coating solids from guide coat 
operations. 0.84 kilogram of voe 
(measured as mass of carbon) per liter 
of applied coating solids from topcoat 
operations. . 

These proposed emission limits are 
based on Method 24 (Candidate 1) 
which determines voe content of 
coatings expressed as the mass of 
carbon. At the time the standards were 
developed, it was believed that voe 
emissions should be determined from 
carbon measurements. Method 24 
(Candidate 1) was developed to measure 
carbon directly and thus improve the 
accuracy of the previously used ASTM 
procedure D 2369-73, which measure!! 
the mass of volatile organics indirectly. 
However. questions have been raised 
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concerning the validity of using the 
carbon method since the ratio of mass of 
carbon to mass of voe in solvents used 
in automoU.ve coatings varies over a 
wide range. The effect which this 
variation might have on the standards is 
still being investigated. Method 24 

. (Candidate 2) was developed as a test 
method for determining voe emissions 
from coating materials in terms of mass 
of volatile organics and is also derived 
from ASTM procedure D 2369-73. The 
proposed emission limits. based on 
Method 24 (Candidate 2) which 
measures volatile organics. are: 0.16 
kilogram of voe per liter of applied 
coating solids from prime coat 
operations. and 1.36 kilogram of voe 
per liter of applied coating solids for 
guide coat operations, and 1.36 kilogram 
of voe per liter of applied coating 
solids from top coat operations. In order 
to provide an opportunity for public 
comment on both test methods. both are 
being proposed. and the final selection 
of a test method will be made before 
promulgation, based on the comments 
received. 

Although the emission limits are 
based on the use of water-based coiding 
materials in each coating operation. they 
can also be met with solvent-based 
coating materials through the use of 
other control techniques. such as 
incineration. Exemptions are included in 
the proposed standards which 
specifically exclude annual model 
changeovers from consideration as 
modifies tions. 

Summary of Environmental. Energy. and 
Economic Impacts 

Environmental. energy. and economic 
impacts of standards of performance are 
normally expressed as incremental 
differences between the impacts from a 
facility complying with the proposed 
s~andard and those for one complying 
with a typical State Implementation 
Plan (SIP) emission standard. In the case 
of automobile and light-duty truck 
surface coating operations. the 
incremental differences will depend on 
the control levels that will be required 
by revised SIP's. Revisions to most SIP's 
are currently in progress. 

Most existing automobile and light
duty truck surface coating operations 
are located in areas which are 
considered nonattainment areas for 
purposes of achieving the National 
Ambient Air Quality Standard (NAAQSJ 
for ozone. New facilities are expected to 
locate in similar areas. Stati:s are in the 
process of revising their SIP's for these 
areas and are expected to include 
revised emission limitations for 
automobile and light.duty truck surface 
coating operations in their new SIP's. In 
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revising their SIP's the States ere relying 
on the control techniques guideline 
document. "Control of Volatile Organic 
Emissions from Existing Stationary 
Sources-Volume D: Surface Coating of 
Cans. Coil. Peper. Fabrics, Automobiles 
and Light-Duty Trucks" (EPA-450/2-77-
088 (CTG)). 

Since control technique guidelines ere 
not binding, States may establish 
emission limits which differ_ from the 
guidelines. To the extent SJatee adopt 
the emission limits recommended in the 
control techniques guideline document 
as the basis for their revised SIFs. the 
proposed standards of performance 
would have tittle e.nvi.ronmental. energy, 
or economic impacts. The actual 
incremental impacts of the proposed 
standards of performance, therefore, 
will be determined by the final emission 
limitations adopted by the States in 
their revised SIP's. For the purpose of 
this rulemeking, however, the -
environmental, energy, and economic . 
impacts of the proposed standards have 
been estimated based on· emission limits 
contained in existing SIP's. 

In addition to achieving further 
-reductions in emissions beyond those 
required by a typical SIP, standards of 
performance have other benefits. They 
establish a degree of national uniformity 
to avoid situations in which some States 
may attract industries by relaxing air 
pollution standards relative to other 
States. Further, standards of. 
performance- improve the efficiency of 
case-by-case determinations of best 
available control technology (BACT) for 
facilities located in attainment areas, 
and lowest achievable emission rates 
(LAER) for facilities located in 
nonattainment areas, by providing a 
starting point for the basis of these 
determinations. This results from the 
process for developing a standard of 
performance, which involves a 
comprehensive analysis of alternative 
emission control technologies and an 
evaluation and verification of emission 
test methods. Detailed cost and 
economic analyses of various regulatory 
alternatives are presented in the 
supporting documents for standards of 
performance. 

Based on emission control levels 
contained in existing SIP's. the proposed 
standards of performance would reduce 
emissions of voe from new. modified. 
or reconstructed automobile and light
duty truck surface coating operations by 
about 80 percent. National emissions of 
voe would be reduced·by about 4,800 
metric tons per year by 1983. 

Weter pollution impacts of the 
proposed standards would be relatively 
small compared to the volume and 
quality of the wastewater discharged 

from plants meeting existing SIP levels. 
The proposed standards are based on -
the use of water-based coating 
materials. These materials would lead to 
a slight fucrease in the chemical oxygen 
demand (COD) of the wastewater 
discharged from the surface coating 
operations within assembly plants. This 
increase in COD, however, is not greet 
enough to require additional wastewater 
treatment capacity beyond that required 
in existir.g assembly plants using 
solvent-based surface coating rr.aterfals. 

The .solid waste impact of the 
proposed standards would be negligible 
compared to the amount of solid waste 
generated by existing assembly plants. 
The solid waste generated by water
based coatings, however, is very sticky, 
end equipment cleanup is more time 
consuming than for solvent·besed 
coatings. Solid wastes from water-based 
coatings do not present any special 
disposal problems since they can be 
disposed of by conventional landfill 
procedures. 

National energy consumption would 
be increased by the use of water-based 
coatings to comply with the proposed 
standards. The equivalent of an 
additional 18,000 barrels of fuel oil 
would be consumed per year at a typical 
assembly plant. This is equivalent to an 
increase of about 25 percent in the 
energy consumption of a typical surface 
coating operation. National energy 
consumption would be increased by the 
equivalent of about 72,000 barrels of fuel 
oil per year in 1983. This increase is 
based on the projection that four new 
assembly plants will be built by 1983. 

The proposed standards would 
increase the capital and annualized 
costs of new automobile and light-duty 
truck surface coating operations within 
assembly plants. Capital costs for the 
four new facilities planned by 1983 
would be increased by approximately 
$19 million as a result of the proposed 
standards. The incremental capital costs 
for control represent about 0.2 percent of 
the $10 billion planned for capital 
expenditures. The corresponding 
annualized costs would be increased by 
approximately $9 million in 19~. The 
price of an automobile or light-duty 
truck manufactured al a new plant 
which complies with· the proposed 
standards of performance would be 
increased by less than 1 percent. This Is 
considered to be a reasonable control 
cost. 

Modifications and Reconstructions 

During the development of the 
proposed standards, the automobile 
industry expressed concern that changes 
to assembly plants made only for the 
purpose of annual model changeovers 
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would be considered a modification or 
reconstruction as defined in the Code of 
Federal Regulations. Title 40, Parts 60.14 
and.80.15 (40 CFR 80.14 and 80.15). A 
modification is any physical or 
operational change in an existing facility 
which increases air pollution from that 
facility. A reconstruction Is any 
replacement of components of an 
existing facility which is so extensive 
that the capital cost of the new 
components exceeds 50 percent of the 
capital cost of a new facility. In general, 
modified and reconstructed facilities 
must comply with standards of 
performance. According to the available 
information, changes to coaling \ines for 
annual model changeovers do not cause 
.emissions to increase significantly. 
Further, these changes would normally 
not require a capital expenditure that 
exceeds the 50 percent criterion for 
reconstruction. Hence, it is very unlike~ 
that these annual facility changes would 
be considered either modifications or 
reconstructions. Therefore, the proposed 
standards state that changes to surface 
coating operations made only to 
accommodate annual model 
changeovers are not modifications or 
reconstructions. In addition, by 
exempting annual model changeovers, 
enforcement efforts are greatly reduced 
with little or no adverse environmental 
impact. 

Selection of Source and Pollutants 

voe are organic compounds which 
participate in atmospheric 
photochemical reactions or are 
measured by Reference Methods 24 
(Candidate 1 or Candidate 2) and 25. 
There has been some confusion in the 
past with the use of the term 
"hydrocarbons." In addition to being 
used in the most literal sense. the term 
"hydrocarbons" has been used to refer 
collectively to all organic chemicals. 
Some organics which are photochemical 
oxidant precursors are not 
hydrocarbons (in the strictest definition) 
and are not always used as solvents. For 
purposes of this discussion, organic 
compounds include all compounds' of 
carbon except carbonates, metallic 
carbides, carbon monoxide, carbon 
dioxide and carbonic acid. -

Ozone and other photochemical 
oxidants result in ·a variety of adverse 
impacts on health and welfare, inducing 
Impaired respiratory function, eye 
irritation, deterioration of materials such 
as rubber, and necrosis of plant tissue. 
Further information on these effects can 
be found In the April 1978 EPA 
document "Afr Quality Criteria for 
Ozone and Other Photochemical 
Oxidants," EPA~/&-78-004. This 
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document ~n be obtained from the EPA 
library (see Addresses Section). 

Industrial coating operations are a 
major source of air pollution emissions 
of voe. Most coatings contain organic 
solvents which evaporate upon drying of 
the coating. resulting in the emission of1 
VOC. Among the largest individual 
operations producing voe emissions in 
the industrial coating category are 
automobile and light-duty truck surface 
coating openitions. Since the surface 
coating operations for·automobiles and 
light-duty trucks are very similar in 
nature. with line speed being the 
primary difference, they are being 
considered toget~er in this study. 
Automobile and light-duty truck 
manufacturers employ a variety of 
surface coatings, most often enamels 
and lacquers, to produce the protective 
and decorative finishes of their product. 
These coatings normally use an organic 
solvent base, which is released upon 
drying. 

The "Priority List for New Source 
Performance Standards under the Clean 
Air Act Amendments of 1977," which 
was promulgated in 40 CFR 60.16, 44 FR 
49222, dated August 21, 1979, ranked 
sources according to the impact that 
standards promulgated in 1980 would 
have on emissions in 1990. Automobile 
and light-duty truck surface coating 
operations rank 27 out of 59 on this list 
of sources to be controlled. 

The surface coating operation is an 
integral part of an automobile or light
duty truck assembly plant, accounting 
for about one-quarter to one-third of the 
total space occupied by a typical 
assembly plant. Surface coatings are 
applied in two main steps, prime coat 
and topcoat. Prime coats may be water
based or organic solvent-based. Water
based coatings use water as the main 
carrier for the coating solids, although 
these coatings normally contain a small 
amount of organic solvent. Solvent
based coatings use organic solvent as 
the coating solids carrier. Currently 
about half of the domestic automobile 
and light-duty truck assembly plants use 
water-based prime coats. 

Where water-based prime coating is 
used, it is usually applied by EDP. The 
EDP coal is normally followed by a 
"guide coat," which provides a suitable 
surface for application of the topcoat. 
The guide coat may be water-based or 
solvent-based. 

Automobile and light-duty truck 
topcoats presently being used are 
almost entirely solvent-based. One or 
more applications of topcoats are 
applied to ensure sufficient coating 
thinkness. An oven bake may follow 
each topcoat application, or the coating 
may be applied wet on wet. 

In 1976, nationwide emissions of voe 
from automobile and light-duty truck 
surface coating operations totaled about 
135,000 metric tons. Prime and guide 
coat operations accounted for about 
59,000 metric tons with the remaining 
85,000 metric tone being emitted from 
topcoat operations. This represents 
almost 15 percent of the volative organic 
emissions from all industrial coating 
operations. · 

voe comprise the major air pollutant 
emmitted by automobile and light-duty 
truck assembly plants. Technology is 
available to reduce voe emissions and 
thereby reduce the formation of ozone 
and other photochemical oxidants. 
Consequently, automobile and light-duty 
truck surface coating operations have 
been selected for the· development of 
standards of performance. 

Selection of Affected Facilities 

The prime coat, guide coat, and 
topcoat operations usually account for 
more than 8o percent of the voe 
emissions from autombile and light-duty 
truck assembly plants. The remaining 
voe emissions result from final topcoat 
repair, cleanup, and coating of various 
small component parts. These voe 
emission sources are much more 
difficult to control than the main surface 
coating operations for several reasons. 
First, water-based coatings cannot be 
used for final topcoat repair, since the 
high temperatures required to cure 
water-based coatings may damage heat 
sensitive components which have been 
attached to the vehicle by this stage of 

_production. Second, the use of solvents 
is required for equipment cleanup 
procedures. Third, add-on controls, such 
as incineration, cannot be used 
effectively on these cleanup operations 
because they are composed of numerous 
small operations located throughout the 
plant Since prime coat, guide coat, and 
topcoat operations account for the bulk 
of voe emissions from autombile and 
light-duty truck assembly plants, and 
control techniques for reducing voe 
emissions from these operations are 
demonstrated. they have been selected 
for control by standards of performance. 

The "affected facility" to which the 
proposed standards would apply could 
be designated as the entire surface 
coatin1! line or each individual surface 
coating operation. A major 
consideration in selecting the affected 
facility was the potential effect that the 
modification and reconstruction 
provisions under 40 CFR 60.14 and 80-15. 
which apply to all standards of 
performance, c~uld have on existing 
assembly plants. A modification is any 
physical or operational change in an 
existing facility which increaaea air 
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pollu~ion from that facility. A 
reconstruction is any replacement of 
components of an existing facility wbich 
is so extensive that the capital cost of 
the new componensts exceeds 50 
percent of the capital cost of a new · 
facility. For standards of performance to 
apply, EPA must conclude that it is 
technically and economically feasible 
for the reconstructed facility to meet the 
standards. 

Many automobile and light-duty truck 
aasembly pla1'ts that have a spray prime 
coat system will be switching to EDP 
prime coat systems in the future to 
reduce voe emissions to comply with 
revised SIP's. The capital cost of this 
change could be greater than 50 percent 
of the capital cost of a new surface . 
coating line. H the surface coating line 
were chosen as the affected facility. and 
if this switch to an EDP prime coat 
system were considered a 
reconstruction of the surface coating . 
line, all surface coating operations on 
the line would be required to comply 
with the proposed standards. Most 
plants would be reluctant to install an 
EDP prime coat system to reduce VOC 
emiasions if. by doing so, the entire 
surface coating line might then be 
required to comply with standards of 
performance. By designating the prime 
coat, guide coat. and topcoat operations 
as separate affected facilities, this 
potential problem is avoided. Thus. each 
surface coating operation (i.e .. prime 
coat, guide coat, and topcoat) has been 
selected as an affected facility in the 
proposed standards. 

Selection of Best System of Emission 
Reduction 

voe emissions from automobile and 
light-duty truck surface coating 
operations can be controlled by the use 
of coatings having a low organic solvent 
content, add-on emissions control 
devices, or a combination of the two. 
Low organic solvent coatings consist of 
water-based enamels, high solids 
enamels, and powder coatings. Add-on 
emission control devices consist of such . Ii 
techniques as incineration and carbon I' 
adsorption. I 
Control Technologies 

Water-based coating materials are 
applied either by cunventional spraying 
or by EDP. Application of coatings by 
EDP involves dipping the automobile or 
truck to be coated into a bath containing 
a dilute water solution of the coating 
material. When charges of opposite 
polarity are applied to the dip tank and 
v~hicle, the coating material deposits on 
the vehicle. Most EDP systems presently 
in use are anodic systems in which the 
vehicle is given a positive charge. 
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Cathodic EDP. in which the vehicle is 
negatively charged, is a naw technology 
which is expanding rapidly in the 
automotive industry. Cathodic EDP 
provides better corrosion resistance and 
requires lower cure temperatures than 
anodic systems. Cathodic EDP systems 
are also capable of applying better 
coverage on deep recesses of parts. 

The prime coat is usually foilCM'..ed by 
a spray ·application of an intermediate 
coat. or guide coat, before topcoat 
application. The guide coat provides the 
added film thickness necessary for 
sanding and a suitable surface for 
topcoat application. EDP can only be 
used if the total film thickness on the 
metal surface does not exceed a limitin& 
value. Since this limiting thickness is 
about the same as the thickness of the 
prime coat, spraying has to be used for 
guide coat and topcoat application of 
water-based coatings. 

Currently. nearly half of domestic 
automobile and light-duty truck 
assembly plants use EDP for prime coat 
application. but only two domestic 
plants use water-based coating for guide 
coat and topcoat applications. 

Coatings whose solids content is 
about 45 to 60 percent are being 
developed by a number of companies. 
When these coatings are applied at high 
transfer efficiency rates, voe emissions 
are significantly less than emissions 
from existing solvent-based systems. 
While these high solids coatings could 
be used in the automotive industry, 
certain problems must be overcome. The 
high working viscosity of these coatings 
makes them unsuitable for use in many 
existing application devices. In addition, 
this high viscosity can produce an 
"orange peel." or uneven, surface. It also 
makes these coatings unsuitable for use 
with metallic finishes. Metallic finishes. 
which account for about 50 percent of 
domestic demand, are produced by 
adding small metal flakes to the paint. 
As the paint dries. these flakes become· 
oriented parallel to the surface. With 
high solids coatings. the viscosity of the 
paint prevents movement of the flakes. 
and they remain randomly oriented, 
producing a rough surface. However. 
techniques such as heated application 
are being investigated to reduce these 
problems. and it is expected that by 1982 
high solids coatings will be considered 
technically demonstrated for use in the 
automotive industry. 

Powder coatings are a special class of 
high solids coatings that consist of 
solids only. They are applied by 
electrostatic spray and are being used 
on a limited basis for topcoating 
automobiles. both foreign and domestic. 
The use of powder coatings is severely 
limited. however, because metallic 

finishes cannot be applied ming . 
powd.er. As with other high solids 
coatings. research is continuing in the 
use of powder coatings for the 
automotive industry. 

Thermal incineration has been used to 
cootrol voe emissions from bake ovens 
in automobile and light-duty truck 
surface coating operations because of 
the fairly low volume and high voe 
concentration in the exhaust stream. 
Incineration nonnally achieves a VOC 
emission reduction of over 90 percent. 
Thermal incinerators have not, however, 
been used for control of spray booth 
VOC emissions. Typically. the spray 
booth exhaust stream is a high volume 
stream (95,000 to 200,000 liters per 
second) which is very low in 
concentration of voe (about 50 ppm). 
Thermal incineration of this exhaust 
stream would require a large amoun:t of 
supplemental fuel, which is its main 
drawback for control of spray booth 
VOC emissions. There are no technical 
problems with the use of thermal 
incineration. 

Catalytic incineration permits lower 
·incinerator operating temperatures and, 
therefore, requires about SO percent less 
energy than thermal incineration. · 
Nevertheless, the energy consumption 
would still be high if catalytic 
incineration were used to control voe 
emissions from a spray booth. In 
addition, catalytic incineration allows . 
the owner or operator less choice"in · 
selecting a fuel; it requires the use of 
natural gas to preheat the exhaust gases. 
since oil firing tends to foul the catalyst. 
While catalytic incineration is not 
currently being employed in automobile 
and light-duty truck surface coating 
operations for control of voe 
emissions, there are no technical 
problems which would preclude its use 
on ·either bake oven or spray booth 
exhaust gases. The primary limiting 
factor is the high energy consumption of 
natural gas, if catalytic incineration is 
used to control emissions from spray 
booths. 

Carbon adsorption has been used 
successfully to control voe emissions 
in a number of industrial applications. 
The ability of carbon adsorption to 
control voe emissions from spray 
booths and bake ovens in automobile 
and light-duty truck surface coating 
operations. however. is uncertain. The 
presence of a high volume, low voe 
exhaust stream from spray booths 
would require carbon adsorption units 
much larger than any that have ever 
been built. For bake ovens in automobile 
and light-duty truck surface coating 
operations, a major impediment to the 
use of carbon adsorption is heat. The 
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high temperature of the bake oven 
exhaust stream would require the use of 
refrigeration to cool the gas stream 
before it passes through the carbon bed. 
Carbon adsorption. therefore, is not 
considered a demonstrated technology 
at this time for controlling voe 
emissions from automobile and light
duty truck surface coating operations. 
Work is continuing within the 
automotive industry on efforts to apply 
carbon adsorption to the control of voe 
emissions, however, and i~ may become 
a demonstrated technology in the near 
future. 

Regulatory Options 

Water-based coatings and 
incineration are two well-demonstrated 
and feasible techniques for controlling 
emissions of voe from automobile and 
light-duty truck surface coating 
operations. Based upon the use of these 
two voe emission control techniques. 
the following two regulatory options 
were evaluated. 

Regulatory Option I includes two 
alternatives which achieve essentially 
equivalent control of voe emissions. 
Alternative A is based on Hie use of 
water-based prime coats, guide coats. 
and topcoats. The prime coat would be 
applied by EDP. Since the guide coat is 
essentially a topcoat material. guide 
coat emission levels as low as those 
achieved by water-based topcoats 
should be possible through a transfer of 
technology from topcoat operations to 
guide coat operations. Alternative Bis 
based on the use of a water-based prime 
coat applied by EDP and sokent-based 
guide coats and topcoats. Incineration of 
the exhaust gas stream from the topcoat 
spray booth and bake oven would be 
used to control voe emissions under 
this alternative. 

Regulatory Option II is based on the 
use of a water-based prime co;it applied 
by EDP and solvent-based guide coats 
and topcoats. In this option. the exhaust 
gas streams from both the guide coat 
and topcoat spray booths and bake 
O\'ens would be incinerated to co;1trol 
voe emissions. 

Em·ironmental. Energy. and Economic 
lmpac:s 

Standards based on Regt!l;i!orv 
Option I would lead to a ~ducti;n in 
voe emissions of about 80 percent. anrl 
standards based on Regulatory Option :1 
would lead to a reduction in emissions 
of about 90 percent. compared lo voe 
emissions from automobile and light
duty truck surface coating operations 
controlled to meet current SIP 
requirements. Growth projections 
indicate there will be four new 
automobile and light-duty lruck 
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agsembly lines constructed by 1983. 
Very few, if any, modifications or 
reconstructions are expected during thie 
period. Based on these projections, 
national voe emi11&ion1 in 1983 would 
be reduced by about 4,800 metric tone 
with standards based on Regulatory 
Option I and about 5,400 metric tons 
with standards based on Regulatory 
Option II. Thus, both regulatory options 
would result in a significant reduction In 
voe emissions from automobile and 
light-duty truck surface coating 
operations. 

With regard to water pollution. 
standards based on Regulatory Option ll 
would have essentially no Impact. 
Similarly, standards based on 
Regulatory Option 1(8) would have no 
water pollution impact. Standards based 
on Regulatory Option l(A), however, 
would result In a slight Increase in the 
chemical oxygen demand (COD} of the 
wastewater discharged from automobile 
and light-duty truck surface coaling 
operations within assembly plants. This 
Increase ls due to water-miscible 
solvents in the water-based guide coats 
and topcoats which become dissolved in 
the wastewater. The increase in COD of 
the wastewater, however, would be 
small relative to current COD levels at 
plants using solvent-based surface 
coatings and meeting existing SIP's. In· 
addition, this increase would not require 
the installation of a larger wastewater 
treatment facility than would be built for 
an assembly plant which used solvent
based surface coatings. 

The solid waste impact of the 
proposed standards would be negligible. 
The volume of sludge generated from 
water-based surface coating operationa 
is approximately the same as that 
generated from solvent-based surface 
coating operations. The solid waste 
generated by water-baaed coatings, 
however, is very sticky, and equipment 
cleanup is more time consuming than for 
solvent-based coatings. Sludge from 
either type of system can be disposed of 
by conventional landfill pro~dures 
without leachate problems. 

With regard to energy impact, 
standards based on Regulatory Option 
l(A) would increase the energy · 
consumption of surface coating 
operations at a new automobile or light
duty truck assembly plant by about ~ 
percent. Regulatory Option l(B) would 
cause an increase of about 150 to 425 
percent in energy consumption. 
Standards based on Regulatol'J O,ption 
U would result in an lncreate of 300 to 
?00 percent in the enezv consumption 
of surface coating operationa at a new 
automobile or u,ht-duty truck asaembly 
plant. The range ln en&l'IY conaumption 

for those options which are based on 
use of Incineration reflects the 
difference between catalytic and 
thermal incineration. 

The relatively high energy Impact of 
standards based on Regulatory Option 
l(B) and Regulatory Option II ls due to 
the large amount of incineration fuel 
needed. Standards based on Regulatory 
Option II would Increase energy 
consumption at a new automobile and 
light-duty truck assembly plant by the 
equivalent of about 200,000 to 500,000 

. barrels of fuel oil per year, depending 
upon whether catalytic or thermal 
Incineration was used. Standards baaed 
on Regulatory Option l(B) would 
Increase energy consumption by the 
equivalent of about 100,000 to 300,000 
barrels of fuel oil per year. 

Standards based on Regulatory 
Option l(A) would increase the energy 
consumption of a typical new 
automobile and light-duty truck 
assembly plant by the equivalent of 
about 18,000 barrels of fuel oil per year. 
Approximately one-third of this increase 
in energy consumption is due to the ~e 
of air conditioning, which is necessary 
with the use of water-based coatings, 
and the remaining two-thirds are due to 
the Increased fuel required in the bake 
ovens for curing water-based coatings. 

Growth projections indicate that four 
new automobile and light-duty truck 
assembly lines (two automobile and two 
truck lines) will be built by 1983. Based 
on these projections, standards based 
on Regulatory Option l(A) would 
increase national energy consumpti9n In 
1983 by the equivalent of about ?2,000 
barrels of fuel oil. Standards based on 
Regulatory Option l(B) would increase 
national energy consumption in 1983 by 
the equivalent of 400,000 to 1,200,000 
barrels of fuel oil. depending on whether 
catalytic or thermal incineration were 
used. Standards based on Regulatory 
Option II would increase national 
energy consumption In 1983 by the 
equivalent of 800,000 to 2,000,000 barrels 
of fuel oil, again depending on whether 
catalytic or thermal incineration were 
used. 

The economic Impacts of standards 
based on each regulatory option were 
estimated using the growth projection· of 
four new assembly lines by 1983. · 
Incremental control costs were 
determined by calculating the difference 
between the capital and annualized 
costs of new assembly plants controlled 
to meet Regulatory Options l(A), l(B), 
and II. respectively, with the 
corresponding oost1 for new. plant1 
designed to comply with existing SIP' .. 
Of the four a11embly plants projected by 
1983. two were usumad to be lacquer 
linn and the other two enamel lin.eL 
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There are basic design differences 
between these two types of surface 
coatings which have a substantial 
Impact on the magnitude of the costs 
estimated to comply with standards of 
performance. Lacquer surface coating 
operations, for example, require much 
larger spray booths and bake ovens than 
enamel surface coating operations. 
Water-based systems also require large 
spray booths and bake ovens; thu"s, the 
Incremental capital cost of installing a 
water-based system In a plant which 
would otherwise have used a lacquer 
system Is relatively low. The 
Incremental capital costs differential, 
however, would be much larger if the 
plant would have been designed for an 
enamel system. 

Tables 1 and 2 summarize the 
economic impacts of the proposed 
standards on plants of typical sizes. 
Table 1 presents the incremental costs 
of the various control options for a plant 
which would have used solvent-based 
lacquers. Table 2 presents similar costs 
for plants which would have been 
designed to use solveht-based enamels. 
Though these tables present incremental 
costs for passenger car plants, light-duty 
truck plants would have similar cost 
differentials. In all cases, It is assumed 
the plants would install a water-based 
EDP prime aystem in the absence of 
standards of performance. Therefore, no 
Incremental costs associated with EDP 

· prime coat operations are included in 
the coats presented in Tables 1 and 2. A 
nominal production rate of 55 passenger 
cars per hour was assumed for both 
plants. Tables 1 and 2 show incremental 
capitalized and annualized costs per 
vehicle produced at each new facility. 
The manufacturers would probably 
distribute these Incremental costs over 
tpeir entire annual production to arrive 
at purchase prices for the automobiles 
and light-duty true.ks. 
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Capital Cost of Control 
A 1 ternat ive 

Annualized Cost of Control 
A 1 terna t ive 

Incremental Cost/Vehicle 
Produced at this Facility 

Table l. INCREMENTAL CONTROL COSTS4 

(Compared to the Costs of a Lacquer Plant) 

Re9ulato!:l'. 02tions 

I(A) I~B) 

Water-Based Coatings Thenaal Catalytic 

$ 720,000 $11,800,000 $15,000,000 

$1,550,000 $14,500,000 $10,700,000 

$7.34 $68.66 $50.66 

Therma I 

$12,800,000 

$15. !>()(). 000 

$73. 39 

aAssumes a line speed of 55 vehicles per hour and an annual production of 211,200 vehicles. 

Table 2. INCREMENTAL CONTROL COSTSa 

(Compared to the Costs of an Enamel Plant) 

Regulatorx O~tions 

I (A) I{B) 

water-Based Coatings Thermal Catalytic Therma 1 

Capital Cost of Control $10. 300 ,000 $ 4,630,000 $ 5,850,000 $ 5,&40,000 
Alternative 

Annualized Cost of Control $ 3,640,000 $ 5,620,000 $ 4,150,000 s 6,610,000 
Alternative 

Incremental Cost/Vehicle 
Produced at tllis Facility $17. 23 $26.61 $19.65 sn.Jo 

aAssU11es a line speed of 55 vehicles per hour and at1 annual prt>duction of 211,200 vehicles. 
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II 

Cdta lytic 

$16,200,000 

Sll ,500,000 

$54.4') 

11 

Catalytic 

s 7 ,000,000 

$ 4,89il,OOO 

$23. l'l 



Federal Register / Vol. 44. No. 195 /Friday, October 5, 1979 / Proposed Rules 

Incremental capital costs for suing 
incineration to reduce voe emissions 
from solvent-based lacquer plants to 
levels comparable to water-based plants 
are much larger than they are for using 
incineration on a solvent-based enamel 
plant. This large difference in costs 
occurs because lacquer plants have . 
larger spray booth and bake oven areas 
than enamel plants and, therefore, a 
larger volume of exhaust gases. Since 
larger incineration units are required, 
the incremental capital costs of using 
incineration to control voe emissions 
from a solvent-based lacquer plant are 
about 15 to 2.5 times greater than they 
are for using water-based coatings. 
Similarly. energy consumption is much 
greater; hence, the annualized costs of 
using incineration are about 10 times 
greater than they are for using water
based coatings. 

On the other hand, the incremental 
capital costs of controlling voe 
emissions from new solvent-based 
enamel plants by the use of incineration 
are only about one-half the incremental 
capital costs between a new solvent
based enamel plant and a new water
based plant. Due to the energy 
consumption associated with 
incinerators, however, the incremental 
annualized costs of using incineration 
with solvent-based enamel coatings 
could vary from as little as 15 percent 
more to as much as 90 percent more 
than the annualized costs of using 
water-based coatings. 

While the incremental capital costs of 
building a plant to use water-based 
coatings can be larger or smaller than 
the costs of using incineration, 
depending upon whether a solvent
based lacquer plant or a solvent-based 
enamel plant is used as the starting 
point, the annualized costs of using 
water-based coatings are always .less 
than they are for using incineration. This 
is due to the large energy consumption 
of incineration units compared to the 
energy consumption of water-bas~d 
coatings. 

Since the incremental annualized 
costs are less with Regulatory Option 
l(A) than with Regulatory Option l[B), it 
is assumed in this analysis that 
Regulatory Option l[A) would be 
incorporated at any new, modified, or 
reconstructed facility to comply with 
standards based on Regulatory Option I. 
As noted, four new assembly plants are 
expected to be built by 1983. The 
incremental capital cost to the industry 
for these plants to comply with 
standards based on Regulatory Option I 
would be approximately $19 million. The 
corresponding incremental annualized 
costs would be about $9 million in 1983. 

If standards are based on Regulatory 
Option II, it is expected that the industry 
would choose catalytic incineration 
because its annualized costs are lower 
than those for thermal incineration. 
Based this assumption, the incremental 
capital costs for the industry tinder 
Regulatory Option 11 would be 
approximately $42 million, and the 
incremental annualized costs by 1983 
would be about $30 million. For 
standards based on either Regulatory 
Option I or Regulatory Option II, the 
Increase in the price of an automobile or 
light-duty truck that is manufactured at 
one of the new plants would be less 
than 1 percent of the base price of the 
vehicle.· 

Best System of Emission Reduction 

Both Regulatory Options I and II 
achieve a significant reduction in voe 
emissions compared to automobile and 
light-duty truck assembly plants 
controlled to comply with existing SIP's, 
and neither option creates a significant 
adverse impact on other environmental 
media. In terms of energy consumption, 
standards based on Regulatory Option 11 
would have as much as 10 to 25 times 
the adverse impact on energy 
consumption as standards based on 
Regula,tory Option I, while only 
achieving 10 to 15 percent more 
reductions in VOe emissions. The costs 
of standards based on Regulatory 
Option II range from two to three times 
the costs of standards based on 
Regulatory Option I. Thus, Regulatory 
Option l[A), water-based coatings, was 
selected as the best system of . 
continuous emission reduction, 
considering costs and nonair quality 
health, and environmental and energy 
impacts. 

Although water-based coatings are 
considered to be the best system of 
emission reduction at the present time, it 
is very likely that plants built in the 
future will use other systems to control 
voe emissions. such as high solids 
coatings and powder coatings.'High 
solids coatings applied at high transfer 
efficiencies are capable of achieving 
equivalent emission reductions arid are 
expected to be less costly and require 
less total energy than water-based 
systems. These high solids coatings are 
expected to be available by 1982 and 
will probal]ly be used by most new 
sources to comply with the voe 
emission limitations. Powder coatings 
are also expected to be available in the 
future but are not demonstrated at this 
time. 

V-MM-8 

Selection of Fonnat for the Proposed 
Standards 

A number of different formats could 
be selected to limit voe emissions from 
automobile and light-duty truck surface 
coating operatfons. The format 
ultimately selected must be compatible 
with any of the three different control 
systems that could be used to comply 
with the proposed standards. One 
control system is the use of water-based 
coaling materials in the prime coat, 
guide coat, and topcoat operations. 
Another control system is the use of 
solvent-based coating materials and 
add-on voe emission control devices 
such as incineration. The third control 
system consists of the use of high solids 
coatings. Although the coatings to be 
used in this system are not 

· demonstrated at this time, research is 
· continuing toward their development; 

hence, they may be used in the future. 
The formats considered were 

emission limits expressed in terms of (1) 
concentration of emissions in the 
exhaust gases discharged to the 
atmosphere; (2) mass emissions per unit 
of production; or (3) mass emissions ·per 
volume of coating solids applied. 

The major advantage of the 
concentration format is its simplicity of 
enforcement. Direct emission 
measurements oould be made using 
Reference Method 25. There are, 
however, two significant drawbacks to 
the use of this format. Regardless of the 
control approach chosen. emission 
testing would be required for each stack 
exhausting gases from the surface 
coating operations [unless the owner or 
operator could demonstrate to the 
Administrator's satisfaction that testing 

·of representative stacks would give the 
same results as testing all the stacks). 
This testing would be time consuming 
and costly because of the large number 
of stacks associated with automobile 
and light-duty truck surface coating 
operations. Another potential problem 
with this format is the ease of 
circumventing the standards by the 
addition of dilution air. It would be 
extremely difficult to determine whether 
diluted air was being added 
intentionally to reduce the concentration 
of voe emissions in the gases 
discharged to the atmosphere, or 
whether the air was being added to the 
application or drying operation to 
optimize performance and maintain a 
safe working space. 

A format of mass voe emissions per 
unit of production relates emissions to 
individual plant production on a direct 
basis. Where water-based coatings are 
used, the average voe content of, the 
coating materials could be determined 
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by using Reference Method 24 
(Candidate 1 or Candidate 2). The 
volume of coating materials used and 
the percent solids could be determined 
from purchase records. voe emissions 
could then be calculated by multiplying 
the voe content of the coating 
materials by the volume of coating 
materials used in a given time period 
and by the percentage of solids, and 
dividing the result by the number<>f 
vehicles produced in that time period. 
This would provide a voe emission 
rate per unit of production. 
Consequently, procedures to determine 
compliance would be direct and 
straightforward, although very time 
consuming. This procedure would also 
require data collection over an 
excessively long period of time. 

Where solvent-based coatings were 
used with add-on emission control 
devices, stack emission tests could be 
performed to determine voe emissions. 
Dividing voe emissions by the number 
of vehicles produced would again yield 
voe emissions per unit of production. 
This format, however, would not 
account for differences in surface 
coating requirements for different 
vehicles caused by size and 
configuration. In addition, 
manufactureres of larger vehicles would 
be required to reduce voe emissions 
more than manufacturers of smaller 
vehicles. 

A format of mass of VOC emissions 
per volume of coating solids applied 
also has the advantage of _not requiring 
1tack emission testing unless add-on 
emission control devices rather than 
water-based coatings are used to 
comply with the standards. The 
introduction of dilution air into the 
exhaust stream would not present a 
problem with this format. The problem 
of varying vehicle sizes and 
configurations would be eliminate since 
the format is in terms of volume of 
applied solids regardless of the surface 
area or number of vehicles coated. This 
format would also allow flexibility in 
1election of control systems. for it is 
usable with any of the control methods. 
Since this format overcomes the varying 
dilution air and vehicle size problems 
inherent with the other formats, it has 
been selected as the format for the 
proposed standards. In order to use a 
format which is in terms of applied 
solids, the transfer efficiency of the 
application devices must be considered. 
Transfer efficiency is defined as the 
fraction of the total sprayed solids 
which remain on the vehicle. Transfer 
efficiency is an important factor because 
as efficiency decreases. more coating 
material is used and voe emissions 

increase. Equations have been 
developed to use this format with water
based coating materials as well as with 
solvent-based coating materials in 

. combination with high transfer 
efficiences and/ or add-on emiSBion 

, controls devices. These equations are 
included in the proposed standards. 

Selection of Numerical Emission Limits 

Numerical Emission Limits 
The numerical emission limits 

selected for the proposed standard are: 
• 0.10 kilogram of voe per liter of 

applied coating solids from prime coat 
operations 

• 0.84 kilogram of voe per liter of 
applied coating solids from guide coat 
operations 

• 0.84 kilogram of voe per liter of 
applied coating solids from topcoat 
operations • . 
In all three limits, the mass of VOC is 

measured as carbon in accordance with 
Reference Methods 24 (Candidate l)·and 
25. These emission limits are based on 
the use of water-based coating materials 
in the prime coat, guide coat, and 
topcoat operations. Water-based coating 
data were obtained from plants whlch 
were using these materials as well as 
from the vendors who supply them. 
These data were used to calculate voe 
emiBBion limits using a procedure 
similar to proposed Method 24 
(Candidate 1). A transfer efficiency of 40 
percent was then applied to the values 
obtained for guide coat and top-coat 
emissions. This efficiency was 
determined to be representative of a. 
well-operated air-atomized spray 
system. The CTG-recommended limits 
are based on the use of the same coating 
materials as the proposed standards. 
The limits in the CTG are expressed in 
pounds of voe per gallon of coating 
(minus water) used in the EDP system or 
the spray device. The limits in these 
proposed standards, however, are 
referenced to the amount of coating 
solids which adhere to the vehicle body. 
Therefore, to compare the limits in the 
CTG to those proposed here, it is 
necessary to account for the solids 
content of the coating and the efficiency 
of applying the guide coat and topcoat 
to the vehicle body. Consideration of 
transfer efficiency is significant because 
the proposed standards can be met by 
using high splids content coating 
materials if the amount of overspray is 
kept to a minimum. Since this format 
provides equivalency determinations for 
systems using solvent-based coating 
materials in combination with high 
transfer efficiencies and/or add-on 
control devices. it allows flexi.bility in 
selection of control systems. 
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As discussed in previous sections. 
there are two types of EDP systems. 

· Anodic EDP was the first type 
developed for use in automobile surface 

. coating operations. Cathodic EDP is the 
"second type and is a recent technology 
improvement which results in greater 
corrosion resistance. Consequently. 
nearly 50 percent of the existing EDP 
operations use cathodic systems. and 
continued changeovP.r" from am:dic to 
cathodic EDP are expected. Since 
cathodic EDP produces a coating with 
better corrosion resistance, the proposed 
standards are based on the best 
available cathodic EDP systems. 

The coating material on which the 
EDP emission limit is based is presently 
in production use. Although this low 
solvent content material is currently 
available only in limited quantities. ii is 
expected to be available in sufficient 
quantities for use in all new or modified 
sources before promulgation of the 
standard. The final promulgated 
standards will be based on this low 
solvent content material. rather than the 
EDP material commonly used now. if it 
is determined to be widely available at 
that time. 

The emission limit for guide coat 
operations is based on a transfer of 
technology from topcoat operations. The 
guide coat is essentially a topcoat 
material. without pigmentation, and 
water-based topcoats are available 
which can comply with the proposed 
limits. Hence. the same emission limit is 
proposed for the guide coat operation as 
for the topcoat operation. 

Because of the elevated temperatures 
present in the prime coat. guide coat, 
and topcoat bake ovens. additional 
amounts of "cure volatile" voe may be 
emitted. These "cure volatile" emissions 
are present only at high temperatures 
and are not measured in the analysis 
which is used to determine the voe 
content of coating materials. Cure 
volatile emissions, however, are 
believed to constitute only a small 
percentage of total voe emis!!ions. 
Consequently. because of the 
complexity of measuring and controlling 
cure volatile emissions. they will not be 
considered in determining compliance 
with the proposed standards. 

A large number of coating materials 
are used in topcoat operations. and each 
may have a different voe content. 
Hence, an average VOC content of all 
the coatings used in this operation 
would be computed to determine 
compliance with the proposed 
standards. Either of two averaging 
techniques could be used for computing 
this average. Weighted averages pro,·ide 
very accurate results but would require 
keeping records of the total volume and 
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percent solids of each different coating 
used. Arithmetic averages are not 
always as accurate; however. they are 
much simpler to calculate. In the case of 
topcoat operations, normally 15 to 20 
different coatings are used. and the 
voe content for most of these coatings 
Is in the same general range. Therefore, 
an arithmetic average would closely 
approximate the-values obtained from a 
weigb~ed &verage. An arithmetic 
average would be calculated by 
summing the voe content of each 
surface coating material used in a 
surface coating operation (i.e., guide 
coat or topcoat]. and dividing the sum 
by the number of different coating 
materials used. Arithmetic averages are 
also consistent y,;th the approach being 
incorporated into some revised SIP"s. 

For the EDP process, however, en 
arithmetic average voe content is not 
appropriate to determine compliance 
with the proposed standards. In an EDP 
system. the coating material applied to 
an automobile or light-duty truck body 
is replaced by adding fresh coating 
materials to maintain a relatively 
constant concentration of solids. 
solvent. and fluid level in the EDP 
coating tank. Three different types of 
materials are usually added in separate 
streams-clear resin. pigment paste. and 
solvent. 

The clear resin and pigment paste are 
very low in voe content (i.e .. 10 percent 
or less), while the solvent is very high in 
voe content (i.e .. 90 percent or more). 
The solvent additive stream is only 
about 2 percent of the total volume 
added. Consequently. an arithmetic 
average of the three streams seriously 
misrepresents the actual amount of voe 
added to the EDP coating tank. 
\\1eighted averages. therefore. were 
selected for de!crmining the average 
voe content of roating materials 
applied by EDP. 

If an automcbile or light-dut~· truck 
manufacturer chooses to use a control 
technique other than water-based 
coatings. the transfer efficiency of the 
application devices used becomes very 
important. As transfer efficiency 
decreases, more coating material is used 
and VOC emissions increase. Therefore 
transfer efficiency must be taken into 
account to determine equi\'alency to 
water-based coatings. 

Electrostatic spraying. which applies 
surface coatings at high transfer 
efficiences. can in many industries be 
used with water-based coatings if the 
entire paint handling system feeding the 
atomizers is insulated electically from 
ground. Otherwise. the high conductivity 
of the water involved would ground out 
and make ineffective the electrostatic 
effect. In the case of the coating of 

automobiles, however, because of the 
larger number of colors involved, the 
high frequency and speed of color 
changes required, the large volume of 
coatings consumed per shift, and the 
large number of both automatic and 
manual atomizers involved, it is not 
technically feasible to combine water
based coatings and electrostatic 
methods for reasons of complexity, cost, 
and personnel comfort. Consequently, 
water-based surface coatipgs are 
applied by air-atomized spray systems 
at a transfer efficiency of about 40 
percent. The numerical emission limits 
included in the proposed standards were 
developed based on the use of water
based surface coatings applied at a 40 
percent transfer efficiency. Therefore. if 
surface coatings are applied to a greater 
than 4-0 percent transfer efficiency, 
surface coatings with higher voe 
contents ma·y be used with no increase 
in voe emissions to the atmosphere. 
Transfer efficiencies for various means 
of applying surface coatings have been 
estimated, based on information 
obtained from industries and vendors, 
as follows: 

ApplicatJon method: 

Air Atomized 5P<ay ····-··--··-······-·············-··· 
Manual Electrosta11C Scxay ---···-···--·--····· 
Automatic Electros1at1C. S1><ay ·····-··········--···· 
Eieetrodeposlllon (EDP) 

TransflJf 
tlfflciency 
tperoent) 

40 
75 
95 

,00 

These values are estimates which 
reflect the high side of expected transfer 
efficiency ranges, and therefore. are 
intended to be used only for the purpose 
of determining compliance with the 
proposed standards. 

Frequently, more than one application 
method is used within a single surface 
coating operation. In these cases. a 
weighted average transfer efficiency. 
based on the relative volume of coating 
sprayed by each method. will be 
estimated. These situations are likely to 
vary among the different manufacturers 
and the estimates. therefore. will be 
subject to approval by the Administrator 
on a case-by-case basis. 

Method of Determining Compliance 

The procedure for determining 
compliance with the proposed standards 
is complicated due to the number of 
different control systems which may be 
used. The following multistep procedure 
would be used. 

1. Determine the average VOC content . 
per liter of coating solids of the prime 
coat. guide coat, and topcoat materials 
being used. This would require 
analyzing all coating materials used in 
each coating operation using the 
proposed Reference Method 24 
(Candidate 1 or Candidate 2) and 
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calculating an average voe content for 
each coating operation. 

2. Select the appropriate transfer 
efficiency for each surface coaling 
operation from the table included in the 
proposed standards. 

3. Calculate the mass of Voe 
emissions per volume of applied solids 
for each surface coating operation by 
dividing the appropriate average voe 
content of"the coatings (Step 1) by the 
transfer efficiency of the surface coating 
operation (Step 2)- If the value obtained 
is lower than the emission limit included 
in the proposed standards, the surface 
coaling operation would be in 
compliance. If the value obtained is 
higher than the emission limit, add-on 
voe emission con!Yol would be 
required to comply with the proposed 
standards. 

4. If add-on emission control is 
required, calculate the emission 
reduction efficiency in voe emissions 
which is required using the equations 
included in the proposed standards. 

5. In cases where all exhaust gases 
are not vented to an emission control 
device, determine the percentage of total 
voe emissions which enter the add-on 
emission control device by sampling all_ 
the stacks and using the equations 
included in the proposed standards. 
Representative sampling. however, 
could be approved by the Administrator. 
on a case-by-case basis. rather than 
requiring sampling of aU stacks for this 
determination. 

6. Calculate the actual efficienn· of 
the control device by determining.VOC 
emissions before and after the device 
using the proposed Reference Method 
25. 

7. Calculate the VOC emission 
reduction efficiency achieved by 
multiplying the percentage of voe 
emissions which enter the add-on voe 
emission control device (Step 5) by the 
add-on control device efficiency (Step 
6). If the resulting value of the emission 
reduction efficiency achieved were 
greater than that required (Step 4), then 
the surface coating operation would be 
in compliance. 

Detailed instructions, as well as the 
equations to be used for these 
calculations, are contained in the 
proposed standards. 

Selection of Monitoring Requirements 

Monitoring requirements are generally 
included in standards of performance to 
provide a means for enforcement 
personnel to ensure that emission 
control measures adopted by a facility 
to comply with standards of 
performance are properly operated and 
maintained. Surface coating operations 
which have achieved compliance with 
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the proposed standards ~ithout the use 
of add-on voe emission control devices 
would be required to monitor the 
average voe content (weighted 
averages for EDP and arithmetic 
averages for guide coat and topcoat] of 
the coating materials used in each 
surface coating operation. Generally, 
increases in the voe content of the 
coating materials would cause voe 
emissions to increase. These increases 
could be caused by the use of new 
coatings or by changes in the 
composition of existing coatings. 
Therefore. following the initial 
performance test, increases in the 
average voe content of the coaling 
materials used in each surface coating 
operation would have to be reported on 
a quarterly basis. 

Where add-on control devices, such ' 
as incinerators. were used to comply 
with the proposed standards, 
combustion temperatures would be 
monitored. Following the initial 
performance test, decreases in the 
incinerator combustion temperature 
would be reported on a quarterly basis. 

Performance Test Methods 
Reference Method 24, "Determinat_ion 

of Volatile Organic Compound Content 
of Paint, Varnish, Lacquer, or Related 
Producfs,"is proposed in two forms
Candidate 1 and Candidate 2. Candidate 
1 leads to a determination of voe 
content expressed as the mass of 
carbon. Candidate 2 yields a 
determination of voe content measured 
as mass of volatile organics. The 
decision as to which Candidate will be 
used depends on the final format 
selected for the proposed standards. 
Reference Method 25, "Determination of 
Total Gaseous Nonmethane Volatile 
Organic Compound Emissions," is 
proposed as the test method to 
determine the percentage reduction of 
voe emissions achieved by add-on 
emission control devices. 

Public Hearing 
A public hearing will be held to 

discuss the proposed standards in 
accordance with Section 307(d)l5] of the 
Clean Air Act. Persons wishing to make 
oral presentations should contact EPA 
at the address given above (see 
Addresses Section). Oral presentations 
will be limited to 15 minutes each. Any 
member of the public may file a written 
statement before, during. or within 30 
days after the hearing. Written 
statements should be addressed to 
"Docket" (see Addresses· section). 

A verbatim transcript of the hearing 
and written statements will be available 
for public inspection and copying during 
normal working hours at EPA"s Central 

Docket Section, Room 29038, Waterside 
Mall. 401 M Street, S.W., Washington. 
D.C. 20460. 

·Docket 

The docket, containing all supporting 
. information used by EPA to date, is 
available for public inspection and 
copying between 8:00 a.in. and 4:00 p.m., 
Monday through Friday, at EPA's 
Central Docket Section, Room 29038, 
\"v'aterside Mall, 401 M Street, S.W., 
Washington, D.C. 20460. 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered by 
EPA in the development of the · 
ruiemaking. The docket is a dynamic 
file. since material is added throughout 
the rulemaking development. The 
docketing system is intended to allow 
members of the· public and industries 
involved to readily identify and locate 
documents so that they can intelligently 
and effectively participate in the 
rulemaking process. Along with the 
statement of basis and purpose of the 
promulgated rule and EPA responses to 
significant comments, the contents of 
the Docket will serve as the record in 
case of judicial review [Section 
307(d](a]J. 

Miscellaneous 
As prescribed by Section 111, 

establishment of standards of 
performance for automobile and light
duty truck surface coating operations 
was preceded by the Administrator's 
determination (40 CFR 60.16, 44 FR 
49222. dated August 21, 1979) that these 
sources contribute significantly to air 
pollution which may reasonably be 
anticipated to endanger public health or 
welfare. In accordance with Section 117 
of the Act, publication of these 
standards was preceded by consultation 
with appropriate advisory committees, 
independent experts. and Federal 
departments end agencies. The 
Administrator welcomes comments on 
all aspects of the proposed regulations. 
including the technological issues. 
monitoring requirements. end the 
proposed test methods. Comments are 
requested specifically on Method 24 
(Candidate 1 and Candidate 2) and the 
coating material used as the basis for 
the prime coat emission limit. 

It should be noted that standards of 
performance for new sources 
established under Section 111 of the 
Clean Air Act reflect: 
... application of the best technological 

system of continuous emission reduction 
which (taking into consideration the cost of 

·achieving such emission reduction. end any 
nonair quality health and environmental 
impact and energy requirements) the 
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Administrator determines has been 
adequately demonsirated [Section 111(e)(1JI. 

Although emission control technology 
may be available that can reduce 
emissions below those levels required to 
comply with standards of performance . 
this technology might not be selected as 
the basis of standards of performance 
because of costs associated with Its use. 
Accordingly, standards of performance 
should not be viewed as the ultimate in 
achievable emission control. In fact, the 
Act may require the imposition of a 
more stringent emission standard in · 
several situa lions. 

For example, applicable costs do not 
µecessarily play as prominent a role in 
determining the "lowest achievable 
emission rate" for new. or modified 
sources locating in nonattainment areas 
(i.e .. those areas where statutorily 
mandated health end welfare standards 
are being violated]. In this· respect, 
section 173 of the Act requires that new 
or modified sources constructed in an 
area which exceeds the NAAQS must 
reduce emissions to the level which 
reflects the LAER. as defined in section 
171(3]. The statute defines LAER as the 
rate of emissions based on the 
following, whichever is more stringent: 

(A) the most stringent emission limitation 
which Is contained in the implementation 
plan of any State for such class or category of 
source. unless the owner or opera tor of the 
proposed source demonstrates that such 
limitations are not achievable. or 

(BJ the most stringent emission limitation 
which is achieved in practice by such class or 
category of source. 

In no event can the emission rate exceed 
any applicable new source performance 
standard. 

A similar situation may arise under 
the prevention-of-significant-
deteriora tion-of-air-quali ty provisions of 
the Act. These provisions require that 
certain sources employ 8ACT as defined 
in section 169(3) for ell pollutants 
regulated under the Act. 8ACT must be 
determined on a case-by-case basis. 
taking energy. environmental and 
economic impacts, and other costs into 
account. In no event may the applica!io:i 
of 8ACT resul! in emissions of any 
pollutants which will exceed the 
emissions allowed by any applicable 
standard established pursuant to sectio:: 
111(or112) of the Act. 

In all cases. SIP"s approved or 
promulgated under section 110 of the 
Act must provide for the attainment and 
maintenance of NAAQS designed to 
protect public health and welfare. For 
this purpose, SIP"s must, in some cases. 
require greater emission reductioP. than 
those required by standards of 
perfonnance for new sources. 
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Finally, States are free under section 
116 of the Act to establish even more 
stringent emission limits than·those 
established under section 111 or those 
necesaary to attain or maintain the 
NAAQS under section 110. Accordingly, 
new sources may in some cases be . 
subject to limitations more stringent 
than standards of performance under 
section 111, end prospective owners and 
operators of new sources should be 
aware of this possibility in planning for 
such facilities. 

Under EPA's sunset p01icy for 
reporting requirements in regulations, 
the reporting requirements in this 
regulation will automatically expire 5 
years from the date of promulgation 
unless EPA takes affirmative action to 
extend them. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment for any 
new source standard of performance 
under section ltl(b) of the Act. An 
economic impact assessment was 
prepared for the proposed regulations 
and for other regulatory alternatives. All 
aspects of the assessment were 
considered in the formulation of the 
proposed standards to ensure that the 
proposed standards would represent the 
best system of emission reduction . 
considering costs. The economic impact 
assessment is included in the · 
·Background Information Document. 

Dated: September 27. 1979. 

Douglas M. Costle, 
Administrator. 

This proposed amendment to Part 60 
of Chapter I. Title 40 of qie Code of 
Federal Regulations would-

1. Add a definition of the term 
"volatile organic compound" to § 60.2 of 
Subpart A-General Provisions as 
follows: 

I 60.2 Deftnltlons. .. 
(dd) "Volatile Organic Compound" 

means any organic compound which 
participates in atmospheric 
photochemical reaction or is measured 
by the applicable reference methods 
specified under any subpart. 

2. Add Subpart MM as follows: 

Subpart MM-Standards of Performance 
for Automobile and Ught-Duty Truck 
Surface Coating Operations 

Sec. 
80.390 Applicability and designation of 

affected !acilily. 
80.391 Definitions. 
80.392 Standards for volatile organic 

compounds. 
80.393 Monitoring of operations. 
80.394 Teat methods and procedures. 
80.395 Modifications. 

Autbortty: Seca. 111and301(a) of the Clean 
· Air Act. a1 amended. 142 U.S.C. 7411, 

7601(a)), and additional authority as noted 
below. 

Subpart MM-Standards of 
Performance tor Automobne and 
Ug1't-Duty Tn1cll Surface CoaUng 
Operations 
I 60.390 Appllcabffity and deSlgnallon of 
affected facfttty. 

(a) The provisions of this subpart 
apply to the following affected facilities 
in an automobile or light-duty truck 
surface coating line: each prime coat 
operation. each guide coat operation, 
and each topcoat operation. 

(b) The provisions of this subpart 
apply to any affected facility identified 
in paragraph (a) of this section that . 
begins construction or modification after 
---- (date of publication in the 
Federal Rqister). 
I 60.391 Definitions. 

All terms used in this subpart that ere 
not defined below have the meaning 
given to them in the Act and in Subpart 
A of this part. · 

(a) "Automobile" means a motor 
vehicle capable of carrying no more 
than 12 passengers. 

(b) "Automobile and light-duty truck 
·body" means the body section rearward 
of the windshield and the front-end 
sheet metal or plastic exterior panel 
material forward of the windshield of an 
automobile or light-duty truck. 

(c) "Bake oven" means a device which 
uses heat to dry or cure coatings. 

(d) "Electrodeposition (EDP)" means a 
method of applying prime coat. The 
automobile or light-duty truck body is 
submerged in a tank filled with coating 
material, and an electrical field is used 
to deposit the material on the body. 

(e) "Electrostatic spray application" 
means a spray application method that 
uses an electrical potential to increase 
the transfer efficiency of the coating 
solids. Electrostatic spray application 
can be used for prime coat, guide coat, 
or topcoat operations. 

(f) "Flash-off area" means the 
structure on automobile and light-duty 
truck assembly lines between the 
coating application system (EDP tank or 
spray booth) and the bake oven. 

(g) "Guide coat operatien" means the 
guide coat spray booth, flash-off area 
and bake oven(s) which are used to 
apply and dry or cure a surface coating 
on automobile and light-duty truck 
.bodies between the prime coal and 
topcoat operation. 

(h) "Light-duty truck" means any 
motor vehicle rated at 3,850 kilograms 
(ca. 8,500 pounds) gross vehicle weight 
or less designed mainly to transport 
property. 
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(i) "Prime coat operation" means the 
prime co11t application system (spray 
booth or dip tank}, fiaah-off e.rea, e.nd 
bake oven(s) which are used to apply 
and dry or cure the Initial coat on the 
surface of automobile 0r light-duty truck 
bodies. 

(j) ''.Spray application" means a 
method of l!PPlying coatings by 
atomizing the coating material and 
directing this atomized spray toward the 
part to be coated. Spray applications 

· can be used for prime coat, guide coat. 
and topcoat operations: 

(k) "Spray booth" means a structure 
housing or manual spray application 

. equipment where prime coat. guide coat, 
or topcoat Is applied to automobile or 
light-duty truck bodies. 

(1) "Surface coating operation" means 
any prime coat, guide coat, or topcoat 

· operation on an automobile or light-duty 
· truck surface coating line. 

(m) "Topcoat operation" means the 
· topcoat spray booth(s), flash-off area(s), 
· and bake oven(s) which are used to 
apply and dry or cure the final coating(s) 
on automobile and light-duty truck 
bodies (i.e., those which give an 
automobile or light-duty truck body its 
color and surface appearance). 

(n) "Transfer efficiency" means the 
fraction of the total applied coating 

· solids which remains on the part. , 
(o) "Volatile organic compound" · 

(VOC) means e.ny organic compound 
which is measured by Method 24 
(Candidate 1 or Candidate 2) and 
Method 25. 

(p} "VOC emiulons" means the mass 
of volatile organic compounds, 
expressed as kilograms of carbon per 
liter of applied coating solids, emitted 
from a surface coating operation. 

(q) "VOe content" means the volatile 
organic compound content, in kilograms 
of carbon per liter of coating solids, of a 
coating material used in spray 
applications or coating make-up stream 
to an EDP tank. 

I 60.392 Standards for wolatlle organic 
compounds. 

After the performance test required by 
§ 60.8 hes been completed, no owner or 
operator subject to the provisions of this 
subpart shall discharge or cause of the 
discharge into the atmosphere of voe 
emissions which exceed the following 
limits: 

(a) 0.10 kilogram of voe (measured as 
mass of carbon) per liter of applied 
coating solids from each prime coat 
operation. 

(b) 0.84 kilogram ofVOC (measured 
as· niess of carbon) per liter of applied 
coating solids from each guide ooat 
operation. 
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(C) O.IM kilogram or VOC (measured BB 
mass of carbon) per liter of applied 
coating solids from each topcoat 
operation.· 

§ 60.st3 Monltortng of opeilltlol-. 
(a) Any owner or operator subject to 

the provisions of this subpart shall-{1) 
Install calibrate. operate. and maintain 
a monitoring device which records the 
combustion temperature or any effiuent 
gases which are emitted from any 
surface coating operation and.which are 
incinerated to comply with I 60.392. The 
manufacturer must certify that the 
monitoring device Is accurate to within. 
±2•e (±3.6"F). 

(2) Determlne the weighted average 
voe content of the coating materials 
used in any EDP prime coat operation 
whenever a change occnra In the 
composition of any of these coating 
materials. The owner or operator shall 
compute the weighted average by the 
following equation: 

n 
I CS 1 x VOLS1 x SC 1 

c i=l 
ft 

I VOLS 1 x SCI 
l=l 

where: 
c =.the weighted averaged voe content of 

all the coating materials used In an EDP 
system. 

cs, = the voe content of the material in 
each coating makeup stream. 

VOLSt = the volume (cubic meten) of each 
makeup stream added to the EDP tank 
during the previous month. 

SC, = the solid content of the material in 
each coati1111 makeup stream expressed 
as a volume fraction. 

n = the number of makeup streams. 

(3) Determine the average VOC 
·content of the coating materials in any 
surface coating operation which uses 
spray application whenever a change 
occurs in the composition of"any of 
these coating materials. The owner or 
operator shall determine and record the 
arithmetic average of the voe content 
of all coating materials in a coaling 
operation which uses more than one 
coating material 

(b) Any owner or operator subject to 
the provisions of this subpart shall 
report for each calendar quarter all 
measurement results as follows: 

(1 l \\'here compliance with § 60.392 is 
achieved without the use of add-on 
control devices, any month during 
which-

(i) The weighted average Voe content 
of the makeup materials used in any 
prime coat operation employing EDP 
exceeds the most l'e{;ent value which 
demonstrated compliance with 
§ 60.39Z(a) by the performance test 
required in I 60A 

(ii) The arithmetic average voe 
content of the coating materials used In 
any surface coaq operation employing 
spray application exceeds the most 
recent value which demonstrated 
compliance with § 60.392 by the 
performance test required In I 60.8. 

(2) Where compliance with I 60.392 Is 
achieved by the use of Incineration. all 
periods in exceaa of 5 minutes durins 
which the temperature In anr 
incinerator used to control the emiaaion 
from a surface coating operation · 
remains below the moat recent level 
which demonstrated compliance with 
§ 60.392 by the performance testa 
required in § 60.8. The report required 
under§ 60.7(c) shall identify each sudi 
occurrence and Ila duration. 

(3) The reporting requirements in thi.e 
regulation will automatically expire five 
years from the date of promtilgatlon 
unless EPA takes affirmative action to 
extend them. 

§ 60.394 Tut methods •nd proc9dura 
(a) The reference methods In 

Appendix A to this part, except as 
provided for in I 60.B(b), shall be used to 
determine compliance with § 60.39Z as 
follows: 

(1) The owner or operator shall use 
Reference Method 24 (Candidate 1 or 
Candidate 2) to measure the voe 
content of every coating or makeup 
material used in each surface coating 
operation of an automobile orlight-duty 
truck surface coating line. The coating 
sample shall be a 1 liter sample taken al 
a point where the sample will be 
representative of the coating material as 
applied to the vehicle surface. The 1 liter 
sample shall be divided into three 
aliquots for triplicate determinations by 
Method 24 (Candidate 1 or Candidate 2). 

(2) The owner or operator shall 
compute the arithmetic average voe 
content of all coating materials used in 
each surface coating operation that uses 
spray application. 

(3) The owner or operator shall use 
the calculation procedures given In 
§ 60.393(a)(Z) to compute the weighted 
average voe content of all makeup 
materials added to en EDP tank during a 
selected one month period for each 
prime coat operation that uses EDP. 

[4) The owner or operator shall 
determine the voe emissions by the 
equation: 

E = ~ 

where: 
E =the VOC emissions. 
c =the average voe content of all the 

coaling or makeup materials uaed in that 
operation. The owner or opentor ahall 
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uae an arithmetic averqe for systems 
uaina spray application sad a weishted 
average for systems usins EDP. 

TE= the appropriate transfer efficiency as 
determined-in paragraph (a)(5) of this 
section. 

(5) The owner or operator shall select 
the appropriate transfer efficiency from 
the followins table for each surface 
coatins operation. 

Alt Mombled 9pl9r ..... _ ...................................... _,_ 0.40 

M-..1 ElemOlllllc S!nr--·----·-- 0.15 
AutllmaUc ~ Sprmr ........ -···-·--- 0.85 
Elec11odepoeillon ........................ - ................. -...... t.DO 

If the owner or operator can justify to 
the Administrator's satisfaction that 
other values for transfer efficiencies are 
appropriate, the Administrator will 
approve their use on a case-by-ease 
basis. Where more than one application 
method is used on an individual surface 
coaling operation, the owner or operator 
shall perform an analysis to determine 
the relative volume of solids coaling 
materials applied by each method. The 
owner or operator shall use these 
relative volumes of solids to compute a 
weighted average transfer efficiency for 
the operation. The Administrator will 
review and approve·this analysis on a 
case-by-case basis. 

(b) For each surface coating operation 
which cannot achieve compliance with 
I 60.392 without the use ef add-on 
control devices. the owner or operator 
shall use the following procedures to 
determine that the emission reduction 
efficiency of the control device(s) is 
sufficient to achieve compliance with 
§ 60.392: 

(1) The owner or operator shall 
compute the emission reduction 
efficiency required for each surface 
coating operation by the following 
equation: 

where: 

ER • [ - EL • 100 
E 

ER=the required emission reduction 
efficiency (in percent) for the applicable 
surface coatin!I operation to achieve 
compliance with I 80.391. -

E =the VOC emissions from the applicable 
surface coating operation. 

EL= the numerical VOC emission limit io 
I 60.392 for the applicable surface 
coaling operation. 

(2) The owner or operator shall 
determine the emission reduction 
efficiency achieved by the control 
device(s) on each applicable surface 
coatins operation as follows: 

(i) The owner or operator shall use 
Reference Method 25 to determine the 
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voe concentration in the effluent gas 
before and after the emission control 
device for each stack that is equipped 
with an emission control device. The 
owner or operator shall use Reference 
Method 2 to determine the volumetric 
flowrate of the effluent gas before and 
after the emission control device on 
each stack. The Administrator will 
approve testing of representative stacks, 
on a case-by-case basis, if the owner or 
operator can show to the 
Administrator's satisfaction that testing 
of representative stacks yields results 
comparable to those that would be 
obtained by testing all stacks. 

(ii) For Method 25, the sampling time 
for each run shall be at least 60 minutes 
and the minimum sample volume shall 
be at least 0.003 dscm (0.106 dscf) except 
that shorter sampling times or smaller 
volumes, when necessitated by process 
variables or other factors, may be 
approved by the Administrator. 

(iii) The owner or operator shall 
determine the efficiency of each 
emission control device by the following 
equation: 

EFF = (CB x VOLB) - (CA x VOLA) x lOO 

(CB .x VOLS) 

where: 
EFF= the emission control device efficiency, 

in percent. 
CB= the concentration of VOC in the effluent 

gas before the emission control device, in 
parts per million by volume. 

CA= the concentration of VOC in the effluent 
gas after the emission control device, in 
parts per million by volume. 

VOLA =the volumetric flow rate of the 
effluent gas after the emission control 
device. in dry standard cubic meters per 
second. 

VOLB=the volumetric flow rate of the 
effluent gas before the emission control 
device. in dry standard cubic meters per 
second. 

lf an emission control device controls 
the emissions from more than one slack. 
the owner or operator shall measure CB 
and VOLS at a location between the 
manifold that receives all the exhausts 
from the applicable surface coating 
operation and the control device. If a 
manifold is not used. the product 
CB x VOLB shall be replaced by the sum 
of the individual products for each stack 
on the applicable surface coating 
operation controlled by this device. 

(iv) The owner or operator shall 
determine the fraction of the total voe 
discharged from an applicable surface 
coating operation which enters each 
emission control device on that 
operation by the following equation: 

n 
I (CBk 1t VOLBk) 
lr-1 

where: 
F, =the fraction of the total VOC discharged 

from the applicable surface coating 
operation which enters the emission 
control device. 

·CBi=the value of CB for stack (k) on the 
applicable surface coating operation. 

C~ =the value of CB for each stack (k) on 
the applicable surface coating operation. 

VOLB,=the value of VOLB for each emission 
control device (i). 

VOLD.= the value of VOLB for each stack (k) 
on the applicable surface coating 
operation. 

· n =the number of stacks on the applicable 
surface coating operation. 

The o~"Iler or operator shall use the 
procedures contained in clause (ii) of 
this subparagraph for any emission · 
control device (i) that controls the 
emissions from more than one stack. 

(v) The owner or operator shall 
determine the emission reduction 
efficiency achieved by the control 
device(s) on the applicable surface 
coating operation using the equation: 

where: 

.. 
EA= I '(F. x Eff

1
.) 

i=l 1 

EA= the emission reduction efficiency 
achieved. in percent. 

EFF, =the emission reduction efficiency (in 
percent) of each control device on the 
applicable surface coating operation. 

m =the number of control devices on the 
applicable surface coating operation. 

(3) If EA is greater than or equal to 
ER. the applicable surface coating 
operation will be in compliance with 
§ 60.392. 

§ 60.395 Modifications. 

(a) The following physical or 
operational changes are not, by 
themselves. considered modifications of 
existing facilities: 

(1) Changes as a result of model year 
changeovers or switches to larger cars. 

(2) Changes in the application of the 
coatings to increase paint film thickness. 

Appendix A-Reference Methods 

3. Method 24 (Candidate 1), Method 24 
(Candidate 2), and Method 25 are added 
to Appendix A as follows: 

Method 24 (Candidate 1)-Determination of 
Volatile Content (as Carbon) of Paint, 
Varnish, Lacquer, or Related Products 

1. Applicobility and Principle 
1.1 Applicability. This method is 

applicable for the determination of volatile 
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content (as carbon) of paint. varnish. lacquer, 
and related products listed In Section 2. 

1.2 Principle. The weight ofvolatile 
carbon per unit volume of solids is calculated 
for paint. varnish. lacquer, or related surface 
coating after using standard methods to 
determine the volatile matter content, density 
of the coating, density of the solvent, and 
using the oxidation-nondispersive infrared 
(NDIR) analysis for the carbon co~tent. 

2. Classification of Surface Coo ting 
For the purpose of this method. the 

applicable surface coatings are divided into 
two classes. They are: · 

2.1 Class I: General Solvent-Type Points 
and Water Thinned Points. This class 
includes white linseed oil outside paint, white 
soya and phthalic alkyd enamel. white 
linseed o-phthalic alkyd enamel. red lead 
primer, zinc chromate primer, flat white 
inside enamel. white epoxy enamel. white 
vinyl toluene. modified alkyd, white amino 
modified baking enamel, and other solvent
type paints not included in class II. It also 
includes emulsion or 111,tex paints and colored 
enamels. 

2.2 Class II: Vornishes and lacquers. This 
class includes clear and pigmented lacquers 
and varnishes. · 

3. Applicable Standard Methods 
Use the apparatus. reagents, and 

procedures specified in the standard methods 
below: 

3.1 ASTM D 1644-59 Method A: Standard 
Methods of test for Non-volatile Contents of 
Varnishes. Do not use Method B. 

3.2 ASTM D 1475-60. Standard Method of 
Test for Density of Paint, Lacquer, and 
Related Products. 

3.3 ASTM D 2369-73: Standard Method 
of Test for Volatile Content of Paints. 

3.4 ASTM D 3272-76: Standard 
Recommended Practice for Vacuum 
Distillation of Solvents from Solvent-Base 
Paints 'for Analysis. 

4. Apparatus (Oxidotion/NDIR Procedure} 
4.1 Electric Furnace. Capable of 

maintaining a temperature of 800±50° C. 
4.2 Combustion Chomber. Stainless steel 

tubing, 13 mm (V. in.) internal diameter and 
46 cm (18 in.) in length. Pack the tube loosely 
with 3 mm (Vs in.) alumina pellets coated 
with 5 percent palladium. Place plugs of 
stainless steel wool at either end. Other 
catalytic systems which can demonstrate 95 
percent efficiency as described in Section 
6.5.4 are considered equivalent. 

4.3 Septum. Teflon '-coated rubber 
septum. 

4.4 Condenser. Ice bath condenser. 
4.5 Analyzer. Nondispersive infrared 

analyzer (NDIR) to measure CO, TO WITHIN 
\,5 PERCENT OF THE CALIBRATION GAS 
CONCENTRATION. 

4.6 Recorder. Capable of matching the 
output of the NDIR. · 

4.7 Collection Tank. A collecrion tank of 
at least 6 liters in volume. See procedure in 
Section 6.5.1 for calibrating the volume of the 
tank. The.tank should be capable of 

1 Mention of trade names or specific products 
does not constitute endorsement by the 
Environmental Protection Agency. 

I 
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withstanding a pressure or 20DO mm (80 in.) 
Hg (gauge). 

4.8 Pressure Gauge for Collection Tonk. 
Capable of measuring positive preBSure to 
1100 mm (42 In.) Hg and vacuum pressure to 
700±5 mm (28±0.25 in.) Hg. 

4.9 'llocuum Pump. Capable or evacuating 
the collection tank to an absolute pressure or 
51 mm (2 in.) Hg. 

4.10 Analytical Balance. To measure to 
within ±0.5 mg. 

4.11 Syringes. 100±1.0 111. 500±1.0 111. 
and 1000±5 µ1 syringe. with needles long 
enough to inject sampie directly inio the 
carrier gas stream. 

4.12 Mixer. Vortex-mixer to ensure 
homogeneous mixing or solvent. 

4.13 Flow Regulators. Rotameters. or 
equivalent, to measure to 500 cc/min in flow
rate. 

4.14 Temperature Gouge. A thermometer 
graduated in 0.1· C. with range from o• C to 
100' c. 

4.15 Tonk Calibration Equipment. A 
balance to weigh collection tank to ±30 g or 
a graduated glass cylinder to measure tank 
volume within ±30 ml. 

5. Reagents {Oxidotion/l'liVIR Procedure) 
5.1 Calibration Gases. 
5.1.1 Zero Gos. Nitrogen. 
5.1.2 CO, Gos. A range of concentration 

to allow at least a 3-point calibration or each 
measuring range of the instrument. 

5.1.3 Carrier Gas. Air containing less than 
1 ppm hydrocarbon as carbon, as certified by 
the manufacturer. 

5.2 Catalyst. Alumina (3 mm pellets) 
coated with 5 percent palladium. or 
equivalent (commercially available). 

5.3 Acetone. Reagent grade. 
5.4 Nitric Acid Solution. Dilute 70 percent 

nitric acid 1:1 by volume with distilled water. 
5.5 1-Butonol . .Ninety-nine molecular 

percent pure. 
5.6 Methane Gas. 0.5 pen:ent methane in 

air. 

6. Procedure 
6. t Ciassificotian of Samples. Assign the 

coating to one of the two classes discussed in 
Section 2 above. Assign any coating not 
clearly belor.ging to Class II to Class I. 

6.2 Volatile Content. Use one of the 
following methods to determine the volatile 
content according to the class of coating. 

6.2.1 Class/. Use the Procedure in ASTM 
D 2369-73. Record the following information: 
Wa=Weight of dish and sample. g. 
Wi= Weight of dish and sample after heating. 

g. 
S=Sample weight. g. 
Repeat the procedure for a total of three 
determinations for each coating. Calculate 
the weight fraction of volatile matter W for 
each analysis as follows: 

Report the arithmetic average weight fraction 
W of the three determinations. 

8.2.2 Class II. Use the procedure in ASTM 
D 1644-59 Method A: record the following 
information: 
A= Weight of dish. g. 

B=Weight ohample used. g. 
C= Weight or dish and sample after heating. 

8· 
Repeat the procedure for a total or three 
determinatio!UJ for each coating: Calculate 
the weight fraction W or volatile content for 
each analysis a1 follows: 

11 • {A + : - C} 

Report the arithmetic average weight fraction 
W of three detenn.inalions.. 

6.3 Coating DensitJ'· Determine the 
density Dm (in g/an") of the paint, varnish, 
lacquer. or related product or either class 
according to the procedure outlined in ASTM 
D 1475-60. Make a total or" three 
determinations for each coating. Report the 
density Dm as the arithmetic average or the 
three determinations. 

6.4 Solvent Density. 
6.4.1 PerformJhe solvent extraction 

according to the procedure outlined in ASTM 
D 3272-76. For aqueous paint. use a 
collection-tube in an ice-bath prior to the 
collection-tube in the acetone and dry-ice 
mixture to prevent water from freezing in the 
collection-tube. Combine the contents of both 
tubes before analysis. If excessive foaming 
occurs during distillation. discard the sample. 
and repeat with a new sample treated with 
an anti-foam spray {e.g. Dow CominB's "Anti
foam A Spray) before distillation. Anti-foam 
spray must be nonorganic and oonfiammable. 
Use spray sparingly. 

6.4.2 Determine the density D. {in g/cm 'I 
of the.solvent according to lhe procedure 
outlined in ASTM D 1475-«l. Make a total of 
three determinations for the solvent. and 
report the average density o. as the 
arithmetic average or the three 
determine lions. 

6.5 Carbon Content of tfre Solvent. 
Analvze the solvent within 24 hours after 
distiliation: keep it under refrigeration when 
not in use. To determine the carbon content. 
follow the procedure below: 

6.5.1 Clean and calibrate the collection 
tank as follows: Rinse the inside of the tank 
once with acetone, twice with tap water. 
thrice with the nitric acid solution. and twice 
with tap water. Weigh the tank when empty 
and when Cull of water. Measure the 
temperature of the water. and calculate the 
volume as follows: 

Where: 
!=Temperature of the water. "C (°FJ. 
V =Volume of the tank. ml. 
W.= Weight of the empty tank. g. 
W1= Weight or the Cull tank, g. 
D, =Density or water at temperature t. g/m!. 
Alternatively, measure the volume of water 
necessary to fill the tank. The volume of the 
tank connections and pressure gauge are 
negligible for a tank volume of at least 6 
liters. 

6.5.2 Calibrate the NDIR according to the 
manufacturer's instruction. Use at least a 3-
point calibration: Introduce the CO, 
calibration gas through the analysis line. 
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6.5.3 Assemble the oxidation system es 
1hown in Figure 1. Heat the catalyst until the 
temperature reaches equilibrium at 800 ±50" 
C. Add ice to the condenser and remo\·e 
excess water to maintain the temperature at 
o· c. 
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8.5.4 Determination of Convenlon 
Efficiency. Pau O.S percent. methane g88 In 
air through carrier g88 line: O.S percent CO. 
1hould be generated within ±5 percent enor. 
Using a 100 loll sample of 1-butanoL follow the 
procedure In 8.5.5 to 8.5.13. -calculate the 
theoretical CO. volume percent al In Section · 
7.3. This value should equal the value 88 
measured by the NDIR. within ±5 percent 
error. If conversion efficiency 11100 ±5 
percent, analyze the solvent extracted from 
the paint according to procedure In Sectiona 
8.5.5 to 8.5.14. . 

8.5.S Purp the collection tank twtce with' 
Na. then evallU8te the tank to at lea1t 50.8 mm 
(Z In.) Hg absolute pressure. Connect the 
cylinder to the collection line. . 

8.5.8 Mix the solvent eample thoroughly 
on a vortex-mixer. Then. draw a eample 
(0.100 to 0.300 ml) Into the syringe. Record the 
volume of 1ample used. 

8.5.7 Turn analysis valve to "sample" 
position. and tum the sample.valve to "vent" 
position. Then turn on the carrier gas at a 

· rate of 500 cc/min to flush the system for Z 
minutes. 

8.5.8 With gas ffowing at 500 cc/min 
(maintain this rate throughout the test 
procedure), tum sample valve to "sample" 
position. Open the tank valve and inject the 
aample into the gas stream through the 
Injection septum. Continue to draw the 
aample into the tank until the NDIR'reads 
aero. (Note- On replicate Bamples. a 
decrease in peak value indicates that the 
catalyst or sample has deteriorated. asllllllling 
that other factors, such as leaks. cell 
contamination, mechanical defects of the 
Instruments. etc., have not occumd.) 

8.5.9 At completion of collection. close the 
tank valve, and turn sample valve to ''vent" 
position. Let the carrier g88 flush the system 
for 2 minutes, then tum off the carrier gas. 

8.5.10 Disconnect the tank and preHurlze 
It with N, to about 1018 mm (40 in.) Hg gauge 
pressure. Record the final tank pre88ure after 
preB1urlzation, the atmospheric pressure. and 
the room temperature. 

8.5.11 Connect the tank to the analysis 
line and tum the analysis valve to "analysis" 
position. 

8.5.12 Pass the CO, sample gas at the 
aame rate 88 the calibration gas. Keep the 
rate constant by adjusting the rotameter as 
tank pressure falls. 

8.5.13 Record the CO, concentration when 
the peak value is reached. This peak value 
will remain constant as long as the sample 
ps continues to flow at a constant rate. 

8.5.14 Repeat steps 8.5.S through 8.5.13 
IDltil three consecutive results are obtained 
which differ from one another In value by no 
more than ±5 percent At the end of the third 
test. check the catalyst function by paHlng 
the collected sample gas thro~ the catalyst 
and Into the NDIR. No Increase In 
concentratlofl value 1hould occur. If the 
concentration Is bJsher, Invalidate the test 

· eeries, replace the catalyst and repeat the 
test. · 

8.5.15 Report the results as an arithmetic 
average of the three determinations. 

1. Calculations. Catty out the c:alculationa, 
retaining at least one extra decimal figure 
beyond that of the acquired data. Round off 
figures after decimal calculation. 

1.1 Nomenclature. 
C.-Volatile matter content as carbon per 

unit volume of paint solidi. g/I (lb/pl). 
~-Demny of 1-ButanoL 1/cm• .. 
D.•Average coating density, sf cm• (See 

Section 8.3). 
D0 mAYef888 solvent denalty. g/cm1 (See 

Section 8.4). 
i.• Volume of 1-Butanol ueed In the teat. cm•. 
L. •Volume of paint aolvent used In the test, 

cm•. 
14.12mMolecular weight of 1-Butanol. 
M,, •Mau of carbon. !!· 
••Number of carbon atome In 1-Butanol. · 
ft.,..= Absolute standard preHure. 780 mm Hg 

(Z9.9Z In. ffa): 
Pr=Absolute final tank preHure after 

pressurization. mm Hg (in. Hg). 
T ... =AbBOlute 1tandard temperature. 293' K 

(528' R). 
Ta=Absolute tank temperature, 'IC ('R). 
9'Solv. =Volume percent of solvent In paint 

coaling. 
V coo= Volume of CO. In liters, al standard 

temperature and pressure. 
V .. -=Total gas volume, corrected to standard 

conditions. in liters. 
V .. =Volume percent of CO,. 
V, =Volume of tank, liters. 
W =Weight fraction of volatile matter 

content. · 
7.2 Total Gas Volume. Corrected to 

Standard Conditions. 

T p . . P 
, • .:.ll!!.fy•LfW 
fl r;td Tt t 1 Tt' t 

Where: 
K1=17.85 for English units. 
Ki=0.3855 for Metric units. 

7 .3 Volume Percent of CO. From 1-
Butanol: • · 

·, .u•~\ 
pc VIS 

7 .C llus of C.rtJOn 

" • v v 12.0 I c pc: gs R:?l5r 11lll' 

7.5 Pen:ent Vol- Solvent In P1tnt. 

. w 
Doh •• ' i (100) w, 
7 .I Vo1at11t llat- Content u C.r!IOll. 

. " , c • L ~ SSotv. -
·c ~cs~ •. 

Where: 
Ka• 8.3445 far English units. 
K.cll!QO for Metric unjts. 
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8.1 Standard Met/ioPs af Teat for 
Nonvolatile Content of Vamishes. In: 19'14 
BoOk of ASTM Standarda. Part 'O. 
Philadelphia, Pennsylvania, ASTM 

• De1ignation D 1844-59. i974. p. ZBl>-288. 
8.2 Standard Method af Test far Volatile 

Content af Painu. In: 1978 Book of ASTM 
Standarda, Part 13. Philadelphia, 
Pennsy,vania, ASTM Designation D 2389-73. 
1978. p. '31-t32. 

B.3 . Standard Method af Test for Density 
of Paint, Vamish. Lacquer, and Related 
Products. In: 1974 Book of ASTM Standards, 
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Part 25. Philadelphia, Pennsylvania. ASTM 
Designation D 147&-eO. 1974. p. 231-233. 

8.4 Standard Recommended Practice for 
Vacuum Distillation of Solvents from 
Sa/vent-Base Paints for Analysis. In: 1978 
Annual Book of ASTM Standarda. Part 'O. 
Philadelphia, Pennaylvanla, ASTM 
Designation D 3Z720'!8. 1978. p. 812-614. 

8.6 Salo, Albert E., William L. Oaks, and 
Robert D. MacPhee. Total Combustion 
Analysis. Air Pollution Control District· 
County of Los Anples. Ausust 1974. 

Method Z4 (Candidate Z)
Determination of Volatile Organic 
Compound Content (as Mass) of Paint. 
Varnish, Lacquer, or Related Products 

1. Applicability and Principle. 
1.1 Applicability. This method applies to 

the detennlnatlon of volatile organic 
compound content (as maH) of paint, 
varnish. lacquer, and related products listed 
In Section 2. 

1.2 Principle. Standard methods are used 
to determine the volatile matter content. 
density of the coaling. volume of solid. and 
water content of the paint. varnish. lacquer. 
and related surface coating. From this 
Information. the mass of volatile organic 
compounds per unit volume of solids is 
calculated. 

2. Classification of Surface Coating. For the 
purpose of this method, the applicable 
surface coatings are divided Into three 
claHes. They are: · 

2.1 ClaH l: General 'Solvent Reducible 
Paints. Thia claH includes white linseed oil 
outside paint. white soya and phthalic alkyd 
enamel. white linseed o-phthalic alkyd 
enamel. red lead primer, zinc chromate 
primer, flat white inside enamel, white epoxy 
enamel, white vinyl toluene, modified alkyd. 
white amino modified liaklng enamel. and 
other solvent-type paint1 not included in 
Class ll. 

2.Z Cla11 0: Varnishes and Lacquers. This 
class includes clear and pigmented lacquers 
and varnishes. 

2.3 Cla88 m. This Class Includes all water 
reducible paints. 

3. Applicable Standard Methods. Use the 
apparatus. reagents, and procedures specified 
in the standard method below: 

3.1 ASTM D 1~75 Method A: Standard 
Method of Test for Non-volatile Contents of 
Varnishes. Do not use Method B. · 

3.2 ASTM D 147~. Standard Method of 
Test for Density of Paint, Lacquer, and 
Related Products. 

3.3 ASTM D ~73. Standard Method of 
Test for Volatile Content of Paints. 

3.4 ASTM D 2897-73. Standard Method of 
Test for Volume Non-volatile Matter In Clear 
or Pigmented Coatings. 

3.5 ASTM D 3792. Standard Method of 
Test for Water In Water Reducible Paint by 
Direct Injection into a Gas Chromatograph. 

3.8. ASTM Draft Method of Test for Water 
In Paint or Related Coatings by the Karl 
Fischer Titration Method. 

4. Procedure. 
4.1 Classification of Samples. Assign the 

coating to one of the three classes discussed 
In Section z above. Assign any coating not 
clearly belonging to ClaH U or m to Cla88 I. 
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4.2 Non-Aqueous Volatile Content. Use 
one of the following methods to determine 
the non-aqueous volatile content according to 
the class of coating. 

4.2.1 Class I. Use the procedure in ASTM 
D 23~73; record the following information: 
W, =Weight of dish and sample. g. 
W1= Weight of dish and sample after heatins 

g. 
S=Sample of weight, g. 

Repeat the procedure for a total of three 
determinations for each coating. Calculate 
the weight fraction of non-aqueous volatile 
matter W, for each analysis as follows: 

Report the arithmetic average weight 
fraction w. of the three determinations. 

4.2.2 Class II. Use the procedure in ASTM 
D 1644-75 Method A: record the following 
information: 
A= Weight of dish. g. 
B= Weight of sample used. g. 
C= Weight of dish and sample after heating. 

g. 
Repeat the procedure for a total of three 

determinations.for each coating. Calculate 
the weight fraction W. of non-aqueous .. 
volatile content for each analysis as follows: 

w v 
(A + B - C) 

8 

.~.1 
....... -

.. 
Report the arithmetic average weight ,_. 

fraction W, of the three determinations. 
4.2.3 Class Ill. 
4.2.3.1 Weter Content. Determine the 

water content (in % H10) of the coating 
according lo either "Provisional Method of 
Test for Water in Weter Reducible Paint by · 
Direct Injection into a Gas Chromatograph" 
or "Provisional Method of Test for Water in 
Paint or Related coatings by the kart Fischer 
Titration Method." Repeal the procedure for 
a total of three determinations for each 
coating. Report the arithmetic average weight 
percent % H,O of the three determinations. 

4.2.3.2 Volatile Content (Including Waler). 
Use the procedure in ASTM D 2369-73; 
record the following information: 
W1 =Weight of dish end sample. g. 
W,= Weight of dish and sample after heating. 

g. 
S=Semple weight. g. 

Repeat the procedure for a total of three 
determinations for each coaling. Calculate 
the weigh! fraction of volatile matter es 
follows: 

. w1 - w2 v • --r-
Report the arithmetic average weight 

fraction V of the three determinations. 
4.2.3.3 Non-Aqueous Volatile Matter. 

Calculate the average non-aqueous volatile 
matter W, as follows: 

4.3 Coating Density. Determine the 
density D. (Ing/cm") of the paint. varnish. 
lacquer. or related product. of any class 
according to the procedure outlined in ASTM 
D 1475-80. Make a total of three 
determinations for each coating. Report the 
density Dm 111 the arithmetic average of the 
three determinations. 

4.4 Non-Volatile Content. Determine the 
volume fraction of the non-volatile matter of 
the coating of any class according to the 
procedure outlined in ASTM D 2697-73. · 
Calculate the volume fraction P. of non
volatile matter as follows: 

. 
: Volume Nonvolatile Matter 

Make a total of three determinations for 
each coating. Report the arithmetic average 
volume fraction P. of the three 
determinations. 

5. Volatile Organic Compounds Content. 
Calculate the volatile organic compound 
content C,. in terms of mass per volume of 
solids (g/liter) es follows: 

To convert g/liter to lb/gal. multiply C,. by 
8.3455 x 10"'. 

6. Bibliography. 
6.1 Standard Methods of Test of 

Nonvolatiie Content of Varnishes. In: 1974 
Book of "-STM Standards, Part 27. 

'Philadelphia. Pennsylvania. ASTM 
Designation D 1644-75. 1978. p. 2~289. 

6.2 Standard Method of Test for Volatile 
Content of Paints. In: 1978 Book of ASTM 
Standards. Part 27. Philadelphia, · 
Pennsylvania. ASTM Designation D 2369-73. 
1978. p. 431--432. 

6.3 Standard Method of Test for Density 
of Paint. Varnish. Lacquer. end Related 
Products. In: 1974 Book of ASTM Standards, 
Part 25. Philadelphia. Pennsylvania. ASTM 
Designation D 1476-60. 1974. p. 231-233. 

6.4 Standard Method of Test for Water in 
Water Reducible Paint by Direct Injection 
into a Gas Chromatograph. Available from: 
Chairman. Committee D-1 on Paint end 
Related Coatings and Materials. American 
Society for Testing and Materials. 1916 Race 
St.. Philadelphia. PA 19103. ASTM . 
Designa lion D 3792. . 

6.5 Draft method of Test for Water in 
Paint or Related Coatings by the·karl Fischer 
Titration Method. Available from: Chairman, 
Committee D-1 on Paint and Related 
Coatings and Materials. American Society for 
Testing and Materials. 1916 Race St .. 
Philadelphia, PA 19103. 

Method 25-Determination of Total 
Gaseous Nonmethane Organic 
Emissions as Carbon: Manual Sampling 
and Analysis Procedure 

1. Principle and Applicability. 
1.1 Principle. An emission sample is 

anisokinetically drawn from the stack 
through a chilled condensate trap by means 
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of en evacuated gas collection tank. Total 
gaseous nonmethene organics (TGNMOJ are 
determined by combining the analytical 
results obtained from independent analysee 
of the condensate trap and evacuated tank 
fractions. After sampling is completed. the 
organic contents of the condensate trap are 
oxidized to carbon dioxide which is 
quantitatively collected in an evacuated 
vessel; a portion of the carbon dioxide is 
reduced to methane end measured by a flame 
ionize tlon detector [FIDJ. A portion of the 
sample collected in the gas aampling tank is 
injected into a gas chromatographic (GC] 
column to achieve separation of the 
nonmethane organics from carbon monoxide. 
carbon dioxide and methane; the nonrnethane 
organics are oxidized to carbon dioxide. 
reduced to methane. and measured by a FID. 

1.2 Applicability. This method is 
applicable to the measurement of total 
gaseous nonmethane organics in source 
emissions. 

2. Apparatus. 
2.1 General. TGNMO sampling equipment 

can be constructed by a laboratory from 
commercially available components end 
componenta fabricated in a machine shop. 
The primary components of the sampling 
system ere a condensate trap, flow control 
system. and ga11 aampling tank (Figure 1). The 
analytical system consists of two major 
subsystems; en oxidation system for recovery 
of the sample from the condensate trap and a 

· TGNMO analyzer. The TGNMO analyzer is a 
FID preceded by a reduction catalyst, 
oxidation catalyst, and GC column with 
backflush capability (Figures 2 and 3). The 
system for the removal end conditioning of 
the organics captured. in the condensate trap 
consists of a heat source. oxidation catalyst. 
nondispersive infrared (NDIR) analyzer and 
en intermediate gas collection tank (Figure 4). 
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Figure 2. Simplified schematic of total gaseous non-methane 
organic (TGNMO) analyzer. 
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2.2 Sampling. 
2.2.1 Probe. 'la'" stainless steel tubing. 
2.2.2 Condensate Trap. The condensate 

trap shall be constructed of 316 stainless 
eteel; construction details of a suitable trap 
are shown in Figure 5. · 

2.2.3 Flow Shut-off Valve. Stainless steel 
control valve for starting. arid stopping 
eample flow. • 

2.2.4 Flow Control System. Any system 
capable of maintaining the sampling rate to 
within ±lo percent of the selected flow rate 
(50-100 cc/min. range). 

2.2.i; Vacuum Gauge. Vacuum gauge 
calibrated in mm Hg. for monitoring the 

· vacuum of the evacuated sampling tank 
during leak checks and sampling. 

2.2.6 Gas Collection Tank. Stainless steel 
or aluminum tank with a volume of 4 to 8 
liters. The tank is fitted with a stainless steel 
female quick connect for assembly to the 
eampling train and analytical system. 

2.2.7 Mercury manometer. U-tube mercury 
manometer capable of measureing pressure 
to within 1.0 mm Hg in the 0/900 mm range. 

2.2.8 Vacuum Pump. Capable of 
pulling· a vacuum of 700 mm Hg. 

2.3 Analysis. For analysis. the 
following equipment is needed. 

2.3.1 Condensate Recovery and 
Conditioning Apparatus (Figure 4). 

2.3.1.1 Heat Source. A heat source 
sufficient to heat the condensate trap to 
a temperature just below the point 
where the trap turns a "cherry red" 
color is required. An electric muffle-type 
furnace heated to 600° c is 
recommended. 

2.3.1.2 Oxidizing Catalyst. lnconel 
tubing packed with an oxidizing catalyst 
capable of meeting the catalyst 
efficiency criteria of this method 
(Section 4.4.2). 

2.3.1.3 Water Trap. Any leak proof 
moisture trap capable of removing 
moisture from the gas stream may be 
used. 

2.3.1.4 NDIR Detector. A detector 
capable of indicating CO, concentration 
in the zero to 5 percent range. This 
detector is required for monitoring the 
progress of combustion of the organic 
compounds from the condensate trap. 

2.3.1.5 Pressure Regulator. Stainless 
steel needle valve required to maintain 
the NDIR detector cell at a constant 
pressure. 

2.3.1.6 Intermediate Collection Tank. 
Stainless steel or aluminum collection 
vessel. Tanks with nominal volumes in 
the 1 to 4 liter range are recommended. 
The end of the tank is fitted with a • 
female quick connect. . 

2.3.2 Total Gaseous Nonmethane 
Organic (TGNMO) Analyzer. Semi
continuous GC/FID analyzer capable of: 
(1) separating CO, CO,, and CH. from 
nonmethane organic compounds. and (2) 
oxidizing the non-methane organic 
compounds to co .. reducing the CO, to 
methane, and quantifying the methane. 

The analyzer shall be demonstrated 
prior to initial use to be capable of 
proper separation, oxidation, reduction, 
and measurement. As a minimum, this 
demonstration shall include 
measurement of a known TGNMO 
concentration present in a mixture that 
also contains CH,, CO, and CO, (see 
paragraph 4.4.1). 

2.3.2.1 The TGNMO analyzer 
consists of the fo!!owing major 
components. 

·2.3.2.1.1 Oxidation Catalyst. lnconel 
tubing packed with an oxidation · · 
catalyst capable of meeting the catalyst 
efficiency criteria of paragraph 4.4 .. 1.2. 

2.3.2.1.2 Reduction Catalyst. lnconel 
tubing packed with a reduction cat.alyst 
capable of meeting the catalyst 
efficiency criteria of paragraph 4.4.1.3. 

2.3.2.1.3 Separation Column. A gas 
chromatographic column capable of 
separating CO. CO., and CH. from. 
nonmethane organic compounds. The 
specified column is as follows: 1/s inch 
O.D. stainless steel packed with 3 feet of 
10 percent methyl silicone, Sp 2100* (or 
equivalent) on Supelcoport• (or 

· equivalent), 80/100 mesh, followed by 
1.5 feet porapak Q* (or equivalent) 60/80 
mesh. The inlet side is to the silicone. 

Other columns may be used subject to 
the approval of the Administrator. In 
any event, proper separation shall be 
demonstrated according to the 
procedures of paragraph 4.4.1.4. 

2.3.2.1.4 Sample Injection System. A 
gas chromatographic sample injection 
valve with sample loop sized to properly 
interface with the TGNMO system. 

2.3.2.1.5 Flame Ionization Detector 
(FID). A flame ionization detector 
meeting the following specifications is 
required: 

2.3.2.1.5.1 Linearity. A linearity of 
±5 percent of the expected value for 
each full scale setting up to the 
maximum percent absolute (methane or 
carbon equivalent) calibration point is 
required. The FID shall be demonstrated 
prior to initial use to meet this 
specifics lion through a 5-point 
(minimum) calibration. There shall be at 
least one calibration point in each of the 
following ranges; 5-10, 50-100, 500-1,000. 
5,000-10,000, and 40,000-100.000 ppm 
(methane or carbon equivalent). 
Certification of such demonstration by 
the manufacturer is acceptable. An 
additional linearity performance check 
(see Section 4.4.1.1) must be made 
before each use (i.e., before each set of 
samples is analyzed or daily whichever 
occurs first). 

2.3.2.1.5.2 Range. Signal attenuators 
shall be available so that a.minimum 

'Mention of trade name does not constitute 
endorsement. 
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signal response of 10 percent of full 
scale can be produced when analyzing 
calibration gas or sample. 

2.3.2.1.5.3 Sensitivity. The detector 
sensitivity shall be equal to or better 
than 2.0 percent of the full scale setting. 
with a minimum full scale setting of 10 
ppm (methane or carbon equivalen!). 

2.3.2.1.6 Data Recording System. 
Analog strip chart recorder or digital 
integration system for perman~ntly 
recording the analytical results. 

2.3.3 Mercury Manometer. U-tube 
mercury manometer capable of 
measuring pressure to within 1.0 mm Hg 
in the 0-900 mm range. 

2.3.4 Barometer. Mercury. aneroid, or 
other barometer ca pa hie of measuring 

·atmospheric pressure to within 1 mm. 
2.3.5 Vacuum Pump. Laboratory 

vacuum pump capable of evacuating the 
sample tanks to an absolute pressure of 
5mmHg. 

3. Reagents. 
3.1 Sampling. 
3.1.1 Crushed Dry Ice. 
3.2 Analysis. 
3.2.1 TGNMO Analyzer. 
3.2.1.1 Carrier Gas. Pure helium, 

containing less than 1 ppm organics. 
3.2.1.2 Fuel Gas. Pure Hydrogen, 

containing less than 1 ppm organics. 
3.2.2 Condensate Recovery and 

Conditioning Apparatus. 
3.2.2.1 Carrier Gas. Five percent O, 

in N .. containing less than 1 'ppm · 
organics. 

3.3 Calibration. For all calibration 
gases, the manufacturer must 
recommen<J a maximum shelf life for 
each cylinder so that the gas 
concentration does not change more 
than ±5 percent from its certified value. 
The date of gas cylinder preparation. 
certified organic concentration and 
recommended maximum shelf life must 
be affixed to each cvlinder before 
shipment from the g~s manufacturer to 
the buyer. 

3.3.1 TGNMO Analyzer. 
3.3.1.1 Oxidation Catalyst Efficiency 

Check. Gas mixture standard with 
nominal concentration of 5 percent 
methane and 5 percent oxygen in 
nitrogen. 

3.3.1.2 Reducation Catalvst 
Efficiency Check. Gas mixt~re standard 
with nominal concentration of 5 percent 
C02 in air. 

3.3.1.3 Flame Ionization Detector 
· Linearity Calibration Gases (3). Gas 

mixture standards with known methane 
(CH.) concentrations in the 5-10 ppm. 
500-1,000 ppm, and 5-10 percent range. 
in air. These gas standards are to be 
used to check the FID linearity as 
described in Section 4.4.1.1. 

3.3.1.4 System Operation Standards 
(~). '.fhese ca Ii bra lion gases are required 
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to check the total system operation as 
specified in Section 4.4.1.4. Two gas 
mixtures are required: -

3.3.1.4.1 Gas mixture standard 
containing (nominal) 50 ppm CO, 50 ppm 
CH,, 2 percent CO,, and 15 ppm C,H,, 
prepared in air. 

3.3.1.4.2 Gas mixture standard 
containing (nominal) 50 ppm CO. 50 ppm 
CH •. 2 percent CO,, and 1,000 ppm C,Ha, 
prepared in air. 

3.3.2 Condensate Recovery and 
Conditioning Apparatus. The calibration 
gas specified in paragraph 3.3.1.1 is -
required for performing an oxidation 
catalyst check according to the 
procedure of paragraph 4.4.2. 

4. Procedure. 
4.1 Sampling. 
4.1.1 Sample Tank Evacuation. 

Either in the laboratory or in the field, 
evacuate the sample lank to 5 mm Hg 
absolute pressure or less (measured by a 
mercury U-tube manometer). Record the 
temperature. barometric pressure, and 
tank vacuum as measured by the 
manometer. 

4.1.2 Sample Tank Leak Check. Leak 
check the gas sample tank immediately 
_after the tank is evacuated. Once the 
tank is evacuated, allow the tank to sit 
for 30 minutes. The tank is acceptable if 
no change in tank vacuum (measured by 
the mercury manometer) is noted. 

4.1.3 Assembly. Just prior to 
assembly, use a mercury U-tube 
manometer" to measure the tank vacuum. 
Record this vacuum (Pu). the ambient 
temperature (Tu). and the barometric 
pressure (Pb;) al this time. Assuring that 
the flow control valve is in the closed 
position, assemble the sampling system 
as shown in Figure 1. lmmerse the 
condensate trap body in dry ice to 
within 1 or 2 inches of the point where 
the inlet tube joins the trap body. 

4.1.4 Leak Check Procedures. 

V-MM-24 
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PROBE. jmm 11/8 1nl O.D. 
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Figure S. Condensate trap2. 
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VOLATILE ORGANIC CARBON 

FACILITY _______________ _ 

LOCATION _______________ _ 

DATE----------------~ 

SAMPLE LOCATION _______________ _ 

OPERATOR------------------

RUN NUMBER-----------------~ 

TANKNUMBER __________ TRAPNUMBER-~~~~~~~SAMPLEIDNUMBE~~~~~~~~ 

B·R .... M~- ... -"' u c1nu. AM"" ...... 
Dl~rt I 

TANK VACUUM, PRESSURE, TEMPERATURE, 
mm Ha - mm Ha oc 

PRETEST (MANOMETER! (GAUGE' 

POST TEST (MANOMETER! IGAUGEI 

LEAK RATE. mm Hg/5 min.: TANK TRAP HALF 

PRETEST 

POST TEST 

TIME GAUGE VACUUM, 
CLOCK/SAMFLE mm Hg FLOWMETER SETTING COMMENTS 

' 

I 

i· 

j 

I 

Figure 7. Example field Data Form. 
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4.1.4.1 Pretest Leak Check. A pretest 
leak check is required. After the 
sampling train is assembled. record the 
tank rncuum as indicated by the 
vacuum gauge. Wait a minimum period 
of 15 minutes and recheck the indicated 
vacuum. Uthe vacuum has not changed. 
the portion of the sampling train behind 
the shut-off valve does not leak and is 
con&idered acceptable. To check the 
front portion of the sampling train. 
attach the leak check apparatus (Figure 
6) to the probe tip. Evacuate the front 
half of the train (i.e., do not open the 
sampling train flow control valve) to a 
vacuum of at least 500 mm Hg. Close the 
shut-off valve on the leak check 
apparatus and record the vacuum 
indicated by the manometer on the data 
sheet (Figure 7). Allow the system to sit 
for 5 minutes and then recheck the 
vacuum. A change of less than 2 mm Hg 
for the !>-minute leak check period is 
acceptable. Record the front half leak 
rate (mm Hg/5-rr:inule period) on the 
data form. When an acceptable leak 
rate has been obtained disconnect the 
leak check apparatus from the probe tip. 

4.1.4.2 Post Test Leak Check. A leak 
check is mandatory al the conclusion of 
each test run. After sampling is 
completed, attach the U-tube manometer 
to the probe tip; minimize the amount of 
flexible line used. Open the sample train 
flow control valve for e period of 2 
minutes or until the vacuum indicated 
on the manometer stabilizes. whichever 
occurs first; shut off the sample train 
flow control valve. Record the vacuums 
indicated on the manometer (front half) 
end on the tank vacuum gauge (back
half). After 5 minutes, recheck these 
\"acuum readings. A leak rate of less 
than 2 mm Hg per 5-minule period is 
acceptable for the front half; the back 
half portion is acceptable if no visible 
change in the tank vacuum gauge 
occurs. Record the post test leak ra!e 
(mm Hg per 5 minutes), and then 
disconnect the manometer from the 
probe tip and seal the probe. If the 
sampling train does not pass the post 
test leak check, invalidate the run. 

4.1.5 Sample Train Operation. Place 
the proue into the stack such that !he 
probe is perpendicular to the direction 
of stack gas flow; locate the probe tip at 
a single preselected point. For stacks 
having a negative static pressure, assure 
that the sample port is sufficiently 
sealed to prevent air in-leakage around 
the probe. Check the dry ice level and 
add ice if necessary. Record the clock 
time and sample tank gauge vacuum. To 
begin sampling. open and adjust (if 
applicable) the flow control valve(s) of 
the flow control system utilized in the 
s11mpling train; maintain a constant flow 

ra le ( ± 10 percent) throughout the 
duration of the sampling period. Record 
the gauge vacuum "and flowmeter setting 
(if applicable) at ~minute intervals. 
Select a total sample time greater than 
or equal to the minimum sampling time · 
specified in the applicable subpart of the 
regulation; end the sampling when this 
time period is reached or when a 
constant flow rate can no longer be 
maintained. When the sampling is 
completed, close the gas sampling tank 
control valve. Record the final readings. 
Note: If the sampling had to be stopped 
before obtaining the mini.mum sampling 
time (specified in the applicable 
subpart) because a constant flow rate 
could not be maintained, proceed as 
follows: After removing the probe from 
the stack, remove the evacuated tank 
from the sampling train {without 
disconnecting other portions of the 
sampling train) end connect eoother 
evacuated tank to the sampling train. 
Prior to attaching the new tank to the 
sampling train, assure that the tank 
vacuum (measured on-site by the U-tube 
manometer) has been recorded on the 
data form and that the tank has been 
leak-checked (on-site). After the new 
tank is attached to the sample train. 
proceed with the sampling; after the 
required minimum sampling time has 
been exceeded. end the test. 

4.2 Sample Recovery. After sampling 
is completed, remove the probe from the 
stack end seal the probe end. Conduct 
the post lest leak check according to the 
procedures of paragraph 4.1.4.Z. After · 
the post test leak check has been 
conducted. disconnect the condensate 
trap at the flow metering system. Tightly 
seal the ends of the condensate trap; 
keep the trap packed in dry ice until 
analysis. Remove the flow metering 
system from the sample tank. Attach the 
U-tube manometer to the tank (keep 
length of flexible connecting line to a 
minimum) and record the final tank 
vacuum (P,); record the lank 
temperature rr.l and barometric 
pressure at this time. Disconnect the 
manometer from the lank. Assure that 
the test run number is properly 
identified on the condensate trap and 
evacuated tank(s). 

4.3 Analysis. 
4.3_1 Preparation. 
4.3J.1 TGNMO Analyzer. set the 

carrier gas, air, and fuel flow rates and 
then begin heating the catalysts to their 
operating temperatures. Conduct the 
calibration linearity check required in 
paragraph 4.4.1.1 and the system 
operation check required in paragraph 
4.4.1.4. Optional: Conduct the catalyst 
performance checks required in 
par!lgraphs 4.4.1.2 and 4.4.1.3 prior to 
analyzing the test samples. 
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4.3.1.2 Condensate Recovery and 
Conditioning Apparatus. Set the carrier 
gas now rate and begin heating the 
catalyst to its operating temperature. 
Conduct the catalyst performance check 
required in paragraph 4.4.2 prior to 
oxidizing any samples. 

4.3.2 Condensate Trap Carbon 
Dioxide Purge and Evacuated Sample 
Tank Pressurization. The firsrstep in ._, 
analysis is to purge the condensate trap 

. of any CO, which it may contain and to 
simultaneously pressurize the gas 
sample tank. This is accomplished as 
follows: Obtain both the sample tank 
and condensate trap from the test run to 
be analyzed. Set up the condensn!c 
recovery and conditioning apparatus so 
that the carrier flow bypasses the 
condensate trap hook-up terminals. 
bypasses the oxidation catalyst. and is 
vented to the atmosphere. Next. attach 
ihe condensate trap to the apparatus 
and pack the trap in dry ice. Assure that 
the valve isolating the collection vessel 
connection from the atmospheric vent is 
closed and then attach the gas sarriple 
tank to the system as if it were the 
intermediate collection vessel. Record 
the tank vacuum on the laboratory data 
form; Assure that the NDIR analyzer 
indicates a zero output level and then 
switch the carrier flow through the 
condensate trap; immediately switch the 
carrier flow from vent to collect and 
open the valve lo the tank. The 
condensate trap recovery and 
conditioning apparatus should now be 
set up as indicated in Figure 8. Monitor 
the NDIR; when CO. is no longer being 
passed through the system. switch the 
carrier flow so that it once again 
bypasses the condensate trap. Continue 
in this manner until the gas sample tank 
is pressurized to a nominal gauge 
pressure of 800 mm mercury. At this 
time. isulate the tank. vent the earner 
flow. and record the sample tank 
pressure (Pu). barometric pressure (Pbf). 
and ambient temperature {Tttl· Remove 
the gas sample tank from the system 



Federal Repter I Vol. 44, No. 195 I Friday, October 5, 1979 / Proposed Rules 

FLOW 

::!/METERS~ 
FLOW 

I 
CONTROL 
VALVES \ 

COPEN) 

CARRIER 

·i::::i LJ 
VENT 

REGULATING 
ROTAMETIR 

TRAP 
BYPASS 

SAMPLE 

1- -1- CONDENSATE, 
I : TRAP I 
I I I 
I l I 

: I f 
I . l»RY ICE 1 

'------------' 

IDIR 
AJIALYZER• 

CATALYST 
BYPASS 

VENT 

.., 
,...__OX-1-DA_T_IO_N_ .... I 

CATALYST : 

: _HEATED I 

L--~!!_~~~ - -1 

•·FOR MONITORING PROGRESS 
OF COMBUSTION ONLY 

INTERMEDIATE 
COLLECTION 

VESSEL 

VACUUM
PUMP 
(OFFI 

MERCURY 
MANOMETER 

-W:OR EVACUATING COLLECTION 
VESSELS AND SAMPLE TANKS 
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4.3.3 Recovery of Condensate Trap 
Sample. Oxidation and collection of the 
sample in the condensate trap is now 
ready to begin. From the step just 
co~pleted in paragraph 4.3.2 above. the 
system should be set up so that the 
carrier !low bypasses the condensate 
lrap. bypasses the oxidation catalyst. 
and is vented to the atmosphere. Attach 
an evacuated intermediate collection 
vessel !c the system and then, ~witch 
the carr!er so that it flows through the 
oxidation catalyst. Monitor the NDIR 
and assure that the analyzer indicates a 
zero output level. Switch the carrier 
from vent to collect and open the 
collection tank valve; remove the dry ice 
from the trap and then switch the carrier 
flow through the trap. The system 
should now be set up to operate as 
indicated in Figure 9. 

Begin heating the condensate trap. 
The trap should be heated to a 
temperature at which the trap glows a 
"dull red" (approximately 600° CJ and 
should be maintained at this 
temperature for at least 5 minutes. 
During oxidation of the condensate trap 
sample, monitor the NDIR to determine 
when all the sample has been removed 
and oxidized (indicated by return to 
baseline of NDIR analyzer output). 
When complete recovery has been 
indicated, remove the heat from the trap, 
However, continue the carrier flow until 
the intermediate collection vessel is 
pressurized to a gauge pressure of 600 
mm Hg (nominal). When the vessel is 
pressurized, vent the carrier; measure 
and record the final intermediate 
collection vessel pressure {P1) as well as 
the barometric pressure (Pbv). ambient 
temperature (T .). and collection vessel 
volume {V,). 

4.3.4 Analysis of Recovered 
Condensate Sample. After the 
preparation steps in paragraph 4.3.1 
have been completed. the analyzer is 
ready for conducting analyses. Assure 
that the analyzer system is set so that 
the carrier gas is routed through the 
reduction catalyst to the FID (flow 
through the separation column and 
oxidation catalyst is optional). Attach 
the intermediate collection vessel to the 
tank inlet fitting of the TGNMO 
analyzer. Purge the sample loop with 
sample and then inject a preliminary 
sample in order to determine the 
appropriate FID attenuation. Inject 
triplicate samples from .the intermediate 
collection vessel and record the values 
(C=). When appropriate, check the 
instrument calibration according to the 
procedures of paragraph 4.4.1.4. 

4.3.5 Analysis of Gas Sample Tank. 
Assure that the analyzer is set up so that 
the carrier flow is routed through the 

separation column as well as both the 
oxidation and reduction catalysts. 
During analysis for the nonmethane 
organics the separation column is 
operated as follows: First, operate the 
column at -78° C (dry ice temperature) 
to elute the CO and CH •. After the CH. 
peak operate the column at o• C to elute 
the CO,. When the CO, is completely 
eluted, switch the carrier flow to 
backflush the column and 
simultaneously raise the column 
te!11perature to 100• C in order to elute 
all nonmethane organics. (Exact timings 
for column operation are determined 
from the calibration standard). Attach 
the gas sample tank to the tank inlet 
fitting of the TGNMO analyzer. Purge 
the sample loop with sample and inject 
a pr!lliminary sample in order to 
determine the appropriate FID 
attenuation for monitoring the 
backflushed non-methane organics. 
Inject triplicate samples from the gas 
sample tank and record the values 
obtained for the nonmethane organics 
CCtml· When approptjate, check the 
instrument calibration according to the 
procedures of paragraph 4.4.1.4. 

4.4 Calibration. Maintain a record of 
performance of each item. 

4.4.1 TGNMO Analyzer. 
4.4.1.1 FID Calibration and linearity 

check. Set up the TGNMO system so 
that the carrier gas bypasses the 
oxidation and reduction catalysts. Zero 
and span the F1D by injectipg samples of 
the high value (~10 percent) calibration 
gas (paragraph 3.3.1.3) and adjusting the 
instrument output to the correct level. 
Then check the instrument linearity by 
injecting triplicate samples of the low 
(5-10 ppm) and mid-range (5~1.000 
ppm) calibration gases (paragraph 
3.3.1.3). The system linearity is 
acceptable if the results (average for 
trip Ii ca te samples of each gas) are 
within ±5 percent of the expected 
values. This calibration· and linearity 
check shall be conducted prior to 
analyzing each set of samples (i.e., 
samples from a given source test). 

4.4.1.2 Oxidation Catalyst Efficiency 
Check. This check should be performed 
on a frequency established by the 
amount of use of the analyzer and the 
nature of the organic emissions to which 
the catalyst is exposed. As a minimum, 
perform this check prior to putting the 
analyuir into service. 

To confirm that the oxidation catalyst 
is functioning in a correct manner. the 
operator m'ust tum off or bypass the 
reduction catalyst while operating the 
analyzer in an otherwise normal 
fashion. Inject triplicate samples of the 
methane standard gas (paragraph 
3.3.~.1} into the system. If oxidation ia 
adequate. the only saa that will then 
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reach the detector will be CO., to which 
the FID has no response. If a response is 
noted, the oxidation catalyst must be 
replaced. 

4.4.1.3 Reduction Catalyst Efficiency 
Check. This check should be performed 
on a frequency established by the 
amount of use of the analyzer. As a 
minimum, perform this check prior to 
putting the analyzer into service. To 
confirm proper operation oS the 
reduction cataiyst, the operator must 
bypass the oxidation catalyst while 
operating the analyzer in an otherwise 
normal manner. After setting the carrier 
flow to bypass the oxidation catalyst. 
inject triplicate samples of the carbon 
dioxide standard gas (Section 3.3.1.2). 
The catalyst operation is acceptable if 
the average response of the triplicate 
CO, sample injections is within ±2 
percent of the expected value and no. 
one CO, sample injection varies by more 
than ±5 percent from the expected 
value. 

4.4.1.4 System Operation Check. This 
system checlc should be conducted at a 
frequency consistent with the amount of 
use and the reliability of the particular 
·analyzer. As a minimum. this system 
check shall be conducted before and 
after each set of emission samples is 
analyzed. If this system check is not 
successfully completed at the conclusion 
of the analyses, the results shall be 
invalidated. Operate the TGNMO 
analyzer in a normal fashion, passing 
the carrier flow through the separation 
column and both the oxidation and 
reduction catalysts. Inject triplicate 
samples of the two mixed gas standards 
specified in Section 3.3.1.4. The system 
operation is acceptable if, for each gas 
mixture, the average non-methane 
organic value for the triplicate samples 
is within ±3 percent of the expected 
value and no one sample ana!xsis varies 
by more than ±5 percent from the 
average value for the triplicate samples. 

4.4.2 Condensate Trap Recovery and 
Conditioning Apparatus Oxidation 
Catalyst Check. This catalyst check 
should be conducted at a frequency 
consistent with the amount of use of the 
catalyst, as well as, the nature and 
concentration level of the organics being 
recovered by the system. As a minimum, 
perform this check prior to mtd 
immediately after conditioning each set 
of emission sample traps. 

Set up the condensate trap recovery 
system so that the carrier flow bypasses 
the trap inlet and is vented to the 
atmosphere at the system outlet. Assure 
that the tank collection valve is closed 
and then attach an evacuated 
intermediate collection vessel to the 
system. Connect the methane standard 
aas cylinder (Section 3.3.1.1) to the 
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system's condensate trap connector 
(probe end. figure 4). Adjust the system 
valving so that the standard gas cylinder 
acts as the carrier gas; switch off the 
carrier and use the cylinder of standard 
gas to suppl~· a gas flow rate equal to 
the carrier flow normally used during 
trap sample recovery. Now switch from 
vent to collect in order to begin 
collecting a sample. Continue collecting 
a sample in the normal manner until the 
intermediate vessel is filled to a nominal 
pressure of 300 mm Hg. Remove the 
intermediate vessel from the system and 
vent the carrier flow to the atmosphere. 
Switch the valving to return the system 
to its normal carrier gas and normal 
operating conditions. Set up the 
TGNMO analyzer to operate with the 
oxidation and reduction catalysts 
bypassed. Inject a sample from the 
intermediate collection vessel into the 
analyzer. The operation of the 
condensate trap recovery system 
oxidation catalyst is acceptable if 
oxidation of the standard methane gas 
was 99.5 percent complete, as indicated 
by the response of the TGNMO analyzer 
FID. 

4.4.3 Gas Sampling Tank. The 
volume of the gas sampling tanks used 
must be determined. Prior to putting 
each tank in service, determine the tank 
volume by weighting the tanks empty 
and then filled with water; weight to the 
nearest 0.5 gm and record the results. 

4.4.4 Intermediate Collection Vessel. 
The volume of the intermediate 
collection vessels used to collect CO. 
during the analysis of the condensate 
traps must be determined. Prior to 
putting each vessel into service, 
determine the volume by weighting the 
vessel empty and then filled with water; 
weigh to the nearest 0.5 gm and record 
the results. 

5. Calculations. 
Note. All equations are written using 

absolute pressure; absolute pressures are 
determined by adding the measured 
barometric pressure to the measured gauge 
pressure. 

5.1 Sample Volume. For each test 
run. calculate the gas volume sampled: 

v5 • 0.386 v(~)-(?) 
5.2 NoncondensibleOrganics. For 

each collection tank, determine the 
concentration of nonmethane organics 
(ppm C): 

1 I' 
x -- x i: c_ 

r J•l ""J 

5.3 Condensible Organics. For each 
condensate trap determine the 
concentration of organics (ppm C): 

x_1_x~c 
N kcl Cl!\ 

5.4 Total Gaseous Nonmethane 
Organics (TGNMO). To determine the 
TGNMO concentration for each test run, 
use the following equation: 

C-=C,+C. 
Where: 
C==Total gaseous nonmethane organic 

(TGNMOJ concentration of the effluent. 
ppm carbon equivalent. · 

C.=Calculated condensible organic 
(condensate trap] concentration of the 
effluent. ppm carbon equivalent. 

C.,.=Measured concentration (TGNMO 
analyzer] for the condensate trap 
(intermediate collection vessel], ppm 
methane. 

C,=Calculated noncondensible organic 
concentration of the effluent, ppm carbon 
equivalent. 

C,,.=Measured concentration (TGNMO 
analyzer] for gas collection tank sample, 
ppm methane. 

P1==Final pressure of intermediate collection 
vessel. mm Hg .. absolute. 

Pu=Gas sample tank pressure prior to 
sampling. mm Hg. absolute. 

P, =Gas sample tank pressure after sampling. 
but prior lo pressurizing. mm Hg. 
absolute. 

Pu=Final gas sample tank pressure after 
pressurizing. mm Hg. absolute. 

T1=Final temperature of intermediate 
collection vessel, °K. 

T11 =Gas sample tank temperature prior to 
sampling. °K. 

T,=eas sample tank temperature at 
completion of sampling. 0 K. 

T11=Gas sample tank temperature after 
pressurizing. °K. 

V =Gas collection tank volume. dscm. 
V,=lntermediate collection tank volume. 

dscm. · 
V,=Gas volume sampled. dscm. 
r=Total number of analyzer injections of 

tank sample during analysis (where 
!=injection number. 1 ... r]. 

n ==Total number of analyzer injections of 
condensible intermediate collection 
vessel during analysis (where 
k =injection number, ) ... n). 

Standard Conditions=Dry. 700 mm Hg. 
293°K. 
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(FRL-1282-21 

Standards of Performance for New 
Stationary Sources; Phosphate Rock 
Plants 

AGENCY: Environmental Protection 
Agency. 
ACTION: Proposed Rule and 
Announcement of Public Hearing. 

SUMMARY: This action is being proposed 
to limit emissions of particulate matter 
from new. modified. and reconstructed 
phosphate rock plants. Reference 
Method 5 would be used for determining· 
compliance with these standards. The 
standards implement the Clean Air Act 
and result from the Administrator's 
determination on August 21, 1979 (44 FR 
49222) that phosphate rock plant 
emissions contribute significantly to air 
pollution. The intended effect is to 
require new. modified, and 
reconstructed phosphate rock plants to· 
use the best demonstrated system of r. 
emission reduction. considering costs; · ; 
nonair quality health and environmental 

· impact and energy impacts. 
DATES: Comments. Deadline for 
comments is November 26, 1979. 

Public hearing. A public hearing will 
be held on October 25. 1979. 

Requests to speak at hearing. Persons 
wishing to speak at the hearing must 
contact Shirley Tabler, Emission · 
Standards and Engineering Division 
[MD-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number (919) 
541-5421 by October 18. 1979. 
ADDRESSES: Comments. Comments 
should be submitted to the Central 
Docket Section (A-130). U.S. 
Environmental Protection Agency. 401 M 
Street, SW .. Washington, D.C. 20460. 
Attention: Docket No. OAQPS-79-6. 

Background Information. The 
Background Information Document for 
the proposed standards may be 
obtained from the U.S. EPA Library 
(MD-35). Research Triangle Park. North 
Carolina 27711. telephone number: (919) 
541-2777 Please refer to "Phosphate 
Rock Plants. Background Information: 
Proposed Standards of Performance" 
(EPA-450/3-79--017}. 

Docliet A docket (number OAQPS-
79-6) containing information used by 
EPA m development of the proposed 
standard 1s available for public 
inspection between 8:00 a.m. and 4:00 
p.m .. Monday through Friday. at EPA's 

Central Docket Section, Room 2903B. 
Waterside Mall, 401 M Street, SW .. 
Washington, D.C. 20460. 
FOR FURTHER INFORMATION CONTACT: . 
Don Goodwin, Director. Emission . 
Standards and Engineering Division, 
Environmental Protection Agei\cy, 
Research Triangle Park North Carolina 
27711, telephone number: (919) 541-5271. 
SUPPLEMENTARY INFORMATION:. 

Summary of Proposed Standards 

The proposed standards would apply 
to new, medified, or reconstructed 
phosphate rock dryers, calciners. 
grinders. and ground rock handliilg and 
storage facilities. The proposed .· 
standards would limilemissionti of 
particulate matter to 0.02 kilogf.am (kg) 
per megagram (Mg) of rock feed (0.04 lb1 
ton) from phosphate rock dryers, 0.055 . · 
kg/Mg (0.11 lb/ton) from phosphate rock 
calciners, and 0.006 kg/Mg (0.012 lb/ton) 
from phosphate rock grinders. An 
opacity standard of zero percent opacity 
is proposed for ground rock handling 
system, dryers. calciners. and grinders. 

The use of continuous opacity 
monitoring systems would be required 
for each affected facility. However, 
when scrubbers are used for emission 
control. continuous opacity mcinitoring 
would not be required. Instead. the 
pressure drop of the scrubber and the 
liquid supply pressure would be 
monitored as indicators of the scrubber 
performance. 

Summary of Environmental and 
Economic Impacts 

The proposed standards would impact 
an estimated 110 teragrams (122 million 
tons) of annual phosphate rock · 
production by 1995. About one half of 
that would be due to construction of 
new phosphate rock processing plants 
and the remainder due to expansion of 
industry capacity at existing plants. 

The proposed standards would reduce 
the particulate emissions from new· 
phosphate rock plants by about 99 
percent below the levels that would 
occur with no control and by about 85 to 
98 percent below the levels allowed by 
typical State standards. depending on 
the type of facility. These emission · 
reductions would reduce nationwide 
particulate emissions by about 19 
gigagrams (21.000 tons) per year in 1985. 
The maximum 24-hour average ambient 
air concentration of particulate matter 
due to emissions from a typical dryer 
controlled to the level required by the 
proposed standard would be about 88 
µg/m 3• Similarly. for a typical calciner. 
imposition of the proposed emission 
standard would result in a maximum 
ambient level of 14 µg/m 3

• and for a 
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typical grinder the ambient level could 
reach a maximum of 1 µg/m 3

• 

The annualized costs of operating 
control equipment that would be needed 
to attain the proposed standards were 
estimated using model plants. Because 
ty'pical Florida phosphate rock plants 
are larger than Western plants. the 
control costs per ton of production are 
lower. . 

The annualized cost of installing and 
operating prevailing controls used to 
meet existing State standards at typical 
Florida phosphate rock plants is 
estimated at $0.35 per metric ton. The 
additional cost of employing control 
technology to meet the proposed 

· standards at a new Florida plant is 
estimated at $0.02/metric ton when 
using baghouses and $0.07 /metric ton 
for scrubbers. 

The annualized cost of using 
prevailing controls to meet existing 
State standards in a typical new 
Western plant is $0.87 /metric ton. The 
additional cost of using control 
technology to meet the proposed 
standards at new Western plants is 
estimated at $0.06/metric ton for 
baghouse control and $0.21/metric ton 
for scrubbers. 

The additional costs of meeting the 
proposed standards are relatively minor 
when scrubbers or baghouses are used. 
Electrostatic precipitators (ESP) could 
also be used to meet the proposed 
standards. but their use is not 
anticipated because of their higher 
annualized costs of operation. The 
difference in cost between using the best 
system of emission reduction to meet 
the proposed standards level and using 
prevailing controls to meet the State 
Implementation Plan (SIP) levels would 
have negligible impact on the 
profitability of the· plant and the future 
growth of the phosphate rock industry if 
the proposed standards were 
implemented. By the year 1985, 
compliance with the proposed standards 
would increase the industry cost of 
production of phosphate rock by 0.1 
percent (baghouse controls} to 0.2 
percent (scrubber controls) above the 
cost to meet existing State · 
Implementation Plan regulations. A 
more detailed discussion of the 
economic analysis is discussed in the 

. Background Information Document. 
Assuming baghouses are used to meet 

the proposed standards, the total 
industry capital cost for the first five 
years after imposition of the proposed 
standards would be about $8.5 million 
greater than the capital costs incurred 

' meeting typical State standards. The 
total industry arinualized cost increase 
to meet the proposed standards by the 
fifth year would be about $0.8 million. 
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The incremental energy-required to 
meet the proposed standards depends 
on the control utilized. If baghouses are 
employed. total industry energy 
consumption in the fifth year after 
imposition of the proposed standards 
will increase by about 1.7 percent over 
the levels projected to occur under State 
regulations. Total industry consumption 
in the fifth year will increase by 2.6 
percent when acrubbers are employed, 
and about 0.1 percent should 
electrostatic precipitators be used. This 
corresponds to a fifth year total increase 
in industry energy consumpton of 39 x 
104' kWh/yr when baghouses are used. 
60 x 10• kWh/yr when high energy . 

. scrubbers are used. and .009 x 106 kWh/ 
yr when electrostatic precipitators are 
used. 

Utilization of any of the alternative 
control technologies (baghouse, 
scrubber. or ESP) would result in 
minimal adverse environmental Impacts. 
If high energy scrubbers or wet ESPs are 
used to achieve the standards, this 
would result in adverse impacts on solid 
wliste disposal. water pollution, and 
energy consumption. However. the 
incremental increase (over the 
prevailing controls) of solid materials 
end wastewater& produced during 
control of emissions from phosphate 
rock facilities is minor in comparison 
with (1) the large volumes of process 
wastewaters and solid wastes. and (2) 
the total amounts of wastewaters and 
solid waste already collected by 
prevailing controls to meet existing . 
State standards. Utilization of baghouse 
technology is marginally more 
environmentally acceptable than other 
control alternatives because no water 
pollution and less solid waste is 
produced. 

Rationale for the Proposed Standards 

Selection of Source for Control 
Section 111 of the Act requires 

establishment of standards of 
perfonnance for new, modified. or 
reconstructed stationary sources that 
cause or contribute significantly to air 
pollution which may reasonably be 
ant_icipated to endanger public health or 
welfare. The EPA has determined that 
sources which cause ambient suspended 
particulate matter may cause adverse 
health and welfare effects. Accordingly. 
under the authority of Section 109 of the 
Act, the Administrator }las designated 
particulate matter as a criteria pollutant 
and has established national ambient 
air. quality standards for this pollutant:· 

Phosphate rock processing plants 
have been shown to be a significant 
source of particulate matter emissions. 
The Priority Ust of sources for New 

Source Perfonnance Standai-ds (40 CFR 
60.16, 44 FR 49222. dated August 21. 
1979) identified various sources ·of 
emissions on a nationwide basis in 
terms of the potential improvement in 
emission reduction that could result 
from their irrtposllion. The sources on 
this list are ranked based on decreasing 
order of potential emiBBion reduction. 
Phosphate rock plants currently rank 
16th of 59 sources on the list. and are. 
therefore. of considerable importance 
nationwide. In addition, a study · 
perfonned for EPA in 1975 by the 
Argonne National Laboratory showed 
phosphate rock dryers ranked 4th of the 
nation's highest 18 particulate soµrce 
categories which require control · 
systems with moderate energy 
consumption. The same study showed 
phosphate rock grinders as ranking 
fifteenth of the nation's 56 largest 
particul&te source categories. Finally. 
results of dispersion modeling analysis 
indicate that particulate emission · 
sources at phosphate·rock plants 
contribute significantly to the 
deterioration of air quality. 

Additional factors leading to the 
·selection of the phosphate rock industry 
for the development of standards of 
performance include the expected 
growth rate. of the industry and the 
signficant reductions in particulate 
matter emissions achievable with 
application of available emissions 
control technology. The United States Is 
tJie largest producer and consufller of 
phosphate rock in the world. From 1959 
to 1973, the production of phosphate 
rock increased al an annual rate of 
about six percent and production is 
expected to increase at an annual rate 
of about three percent per year through 
the year 2000. By the year 1985 new and 
modified phosphate rock plants would 
cause an increase in nationwide 
emissions of particulate matter of about 
19 gigagrams per pear (21,000 tons/year) 
above the level expected with · 
implementation of the proposed 
standards. At most plants, the degree of 
emissions control (imposed by State 
Implementation plans) is considerably 
less than that achievable with · 
application of the best technology for 
emission control. 

Selection of Affected Facility and 
Pollutants 

At phosphate rock installations. the 
normal sequ.ence of operation is: Mining. 
beneficiation, conveying of wet rock to 
and from storage. drying or calcining or . 
nodulizing. conveying and storage of dry 
rock. grinding. and conveying and 
storage of ground rock. Mining and 
beneficiation are a minor source of 
particulate emiBSions. Nodulizing. and 
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elemental phosphorous production are 
not selected as affected facilities as 
these sourc~s are not expected to 
exhibit growth potential. Dryers, 
calcinera. grinders and ground rock 
handling systems account for nearly all 
of the particulate matter emissions from 
phosphate rock plants. Accordingly. the 
proposed standards have been 
developed for these sources. -· . . . ..... t'nospnate rocK processmg p1ams are 
sources of emissions of p~rticulates, 
fluorides, sulfur dioxide (SQ,), and 
certain radioactive substances. 
Standards are-being proposed only for 
the control of particulate matter 
emissions al this time. Based on 
Tennessee Valley Authority research. 
and emission measurements of fluorides 
in calciner exhaust gases. it is unlikely 
that significant quantities of fluorine 
will be volatized at temperatures 

· experienced in dryers or calciners. 
Emission of sulfur oxides generated by 
oil-firing. in dryers and calciners is 
minimized by reaction with alkaline 
materials naturally occurring in the 
phosphate rock ore. Additional studies 
of the radioactive materials in the 
emissions are planned and EPA could, if 
warranted, take additional action under 
Section 112 of the Clean Air Act at a 
future date. 

Potential particulate emissions from 
typical uncontrolled phosphate rock 
facilities would amount to about 2.9 kg/ 
Mg (5.8 lb/ton) of rock feed from the 
dryer, 7.7 kg/Mg (15.4 lb/ton) of rock 
feed from the calciner, and about 0.8 kg/ 
Mg (1.6 lb/ton) of rock feed from the 
siinder. The typical State emission limit 
for dryers is 0.13 kg/Mg (0._26 lb/ton), 
and the limit for calciners and grinders 
is about 0.44 kg/Mg (0.88 lb/ton). 
Through application of alternative 
control technology (e.g .. the baghousc, or 
high energy scrubber). the emissions 
from these facilities could be further 
reduced to 0.02 kg/Mg (0.04 lb/ton) for 
dryers, 0.055 kg/Mg (0.11 lb/ton) for 
calciners. and 0.006 kg/Mg (0.012 lb/ton) 
for grinders. Control limits for ground 
rock handling and storage operations 
are difficulr to define owing to wide 
variationsjn system equipment and the 
numerous fugitive emission sources 
contained in these systems. At most 
installations. particulate emissions are 
collected by an evacuation system arid 
venied through a baghouse. Greater 
assurance that such control system are 
installed, operated and maintained in 
accordance with good practice can be 
achieved by enforcing stringent opacity 
standards. 
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Selection of Best System of Emission 
Reduction Considering Costs. 

Based on potential environmental, 
economic and energy impacts, EPA has 
concluded that either a fabric filitration 
eystem or a high energy venturi scrubber 
system is the best technological system 
of continuous particulate emissions 
reduction from each of the affected 
facilities. The fabric filtration system, 
high energy scrubber and high efficiency 
electrostatic precipitator are judged to 
be equally effective in terms of 
emissions reduction capability. The 
proposed standards are. therefore, 
based on the use of any of the three 
alternative control methods, although 
cost considerations would favor the use 
of the baghouse or high energy scrubber 
over the ESP. 

The economic and environmental 
adverse impacts associated with the 
alternative controls would favor the use 
of the baghouse controls. The eonomic 
and environmental advantages of the 
baghouse are most apparent at grinding 
and material handling/storage facilities, 
where baghouses are already the 
prevailing control employed. In contrast 
to the baghouse. wet collection systems 
produce water pollution and more solid 
waste, although the incremental adverse 
environmental impact produced by 
these systems is small in comparison 
with adverse effects presently produced 
by phosphate rock plant processes, and 
would not preclude the use of these 
systems as environmentally acceptable 
control alternatives. 

Selection of Format for Standard 
The format of the proposed standard 

could be either a concentration standard 
or a mass-per-unit-of-feed standard. A 
control efficiency format could not be 
selected because of limited scope in the 
data base and practical considerations 
involving the complexity of performance 
test requirements. An equipment 
standard was not considered because 
Section 111 of the Act requires 
application of emission limits when 
feasible. The mass-emission-per-unit
feed standard was selected over the 
concentration standard format because 
this fcrmal: (1) ls related directly to the 
total quantity of emissions discharged to 
the atmosphere. (2) is more equitable in 
that the degree of emissions permitted is 
rela led to the amount of product 
processed, (3) is consistent with the 
format of existing applicable State 
standards, (4) does not discourage use of 
more efficient process systems which 
reduce exhaust gas volumes, and (5) 
provides that the standard is not 
circumvented by dilution or high volume 
flows in the exhaust system. The mass 

emissions format la appropriate for the 
dryers, calclners, and grinder facilities. 
However, because of wide variations in 
the designs of ground rock handling 
systems. and because a substantial 
portion of the potential emissions are 
fugitive and difficult to measure. a 
visible emission standard ia the only 
format appropriate for ground rock 
handling systems. 

Emission Standards for Dryers 
· Source teats were conducted on 
dryers at two phosphate rock plants 
processing pebble rock. The pebble rock 
is considered to present the moat 
adverse conditions for control of 
emissions from dryers because it 
receives relatively little washing and 
enters the dryer .containing a substantial 

·percentage of Clay. Hence, any control 
level limit for dryers processing pebble 
rock should. also be capable of meeting 
the limit for all other dryers as well. 

Particulate emissions from the dryer 
controlled by a venturi scrubber 
operating at about 4.4 kilopascals 
pressure drop (18 inches of water) 
averaged 0.020 and 0.019 kg/Mg (0.039 
and 0.038 lb/ton) for separate EPA tests. 
Particulate emissions from the dryer 
controlled by an ESP averaged 0.012 and 
0.027 kg/Mg (0.024 and 0.054 lb/ton) for 
EPA and operator tests, respectively. 
The test results show that the venturi 
scrubber was capable of achieving 
emission levels of 0.02 kg/Mg or better 
from phosphate rock dryers emitting 
high levels of particulates. The tests also 
revealed that the venturi scrubber was 
achieving a control efficiency of 99.2 
percent. This is nearly equivalent to that 
estimated to be attainable by the best 
system of emission reduction (99.4 
percent by a baghouse) when treating 
the same emission loading and particle 
size distribution. Based on analysis 
using a programmable EPA scrubber 
model (the model is described in EPA 
report No. EPA--600/7-7&--026), it was 
estimated that increasing the scrubber 
energy to a pressure drop of 6.2 
kilopascals (25 inches of water) would 
achieve the degree of control equivalent 
to the best system of emission·reduction, 
reducing emission levels only marginally 
(about 20 percent) below that measured. 
It is concluded, therefore, that an 
emission limit of 0.02 kg/Mg (0.04 lb/ 
ton) represents the emission level 
attainable by the best system of 
emission reduction. 

Opacity data were gathered during 
particulate tests at the two dryers. 
Approximately fourteen hours of 
8'leasurements on four separate dates 
were obtained as specified in EPA 
Reference Method 9. At one facility 
where emissions were controlled by a 
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medium-energy venturi scrubber. the 
observations revealed zero percent 
opacity throughout the test periods. At 
the other facility, where emissions were 
controlled by an ESP. opacity . 
observations ranged from zero percent 
to 7.7 percent. The difference between 
the opacity levels observed for the two 
types of contro1 systems primarily 
reflected differences in diameters of 
discharge stacks rather than_significant 
differences in control performance. ESPs 
typically require larger stacks due to 
higher volumes of flow required during 
operation. Setting separate opacity 
standards for the two control systems 
was rejected because ESPs are not 
expected to be used in meeting the 
proposed standards. Thus the proposed 
opacity standard is based on the 
performance of the scrubber-controlled 
facility and is set at zero percent 
opacity. Control systems reflecting best 
emissions control capability (the high 
energy scrubber or baghouse) which 
meets the proposed emissions limit 
should experience no difficulty meeting 
the proposed opacity standard. Should 
any affected dryer facility be controlled 
with an ESP and comply with the 
particulate limit of 0.02 kg/Mg but not 
the opacity limits. a separate opacity 
limit may be established for the facility 
under 40 CFR 60.ll(e). The provisions of 
40 CFR 60.ll(e) allow owners or 
operators ofsources which exceed the 
opacity standard while concurrently 
achieving the performance emissions 
limit to request establishment of a 
specific opacity standard for tha't 
facility. 

Emission Standards for Calciners 
Source tests were conducted on 

calciners at two phosphate rock plants 
processing western phosphate rock. The 
western rock is considered to present 
the most adverse conditions for 
emissions control from calciners 
because it receives less cleaning during 
beneficiation than other ore types. In 
addition one of the calciners selected for 
test also processes a mix of both 
beneficiated and unbeneficiated rock, 
leading to a still more adverse control 
problem. Presumably, any control 
system demonstrating an emissions 
level for these facilities should also be 
capable of meeting this level for all 
other calciners as well. 

Particulate emissions from a calciner 
controlled by a high-energy scrubber 
operating in the range of 4.9 to 7.4 
kilopascals pressure drop (twenty to 
thirty inches of water) averaged 0.04 and 
0.05 kg/Mg (0.08 and 0.10 lb/ton) for two 
different tests by the operator. 

Particulate emissions from a calciner 
controlled by a venturi scrubber 



Federal Register / Vol. 44, No. 18.5 I Friday, September 21. 1979 I Proposed Rul~s 

operating at 3.0 kilopascals pressure 
drop (12 inches of water) averaged 0.07 
kg/Mg (0.14 lb/ton} for EPA tests and 
0.12 and 0.068 kg/Mg (0.24 amd 0.136 lb/. 
ton) for different operat~r teats. The .· :. 
emission level which would have been . 
attained had beet technology been used 
by this facility is estimated by adjusting 
the test results to refleet the venturi 
9CJ'Ubber performance at 6.8 kilopascals 
(27 inches water} preaeure drop using . 
the EPA programmable scrubber model. 
Section 8.5 of the Background 
Information Document for Phosphate 
Rock Plants summarizes the expected 
emission levels when the scrubber 
energy is increased from medium lo high 
level. The adjusted level of control is 
equivalent to that which would be 
expected if baghouses were employed to 
control calciner emissions, or 0.055 kg/ 
Mg (0.11 lb/ton). Accordingly. this 
control level is proposed as the emission 
limit for calciners. 

Opacity date were obtained during 
the performance testing of the two 
calciners. Zero percent opacity was 
recorded al both facilities throughout 
the 13.75 hours of observations. Based 
on these test data, plus the fact that 
better control technology must be 
installed to comply with the 
performance limits, it is proposed that 
the opacity limit for calCiner facilities be 
set at zero percent opacity. 

Emission Standanls for Grinders 

Source tests were conducted on four 
separate grinders representing a wide 
variation of exhaust air rates, grinder 
designs. capacities. and product feeds. 
Emissions from each of the facilities are 
controlled with baghouses. Emissions 
averaged 0.0044. 0.002, 0.0005, and 0.0005 
kg/Mg for EPA tests and o."0022 kg/Mg 
for operator tests. The emission tests 
demonstrate that an emission level of 
0.005 kg/Mg (0.01 lb/ton) can be 
Jchieved by fabric filters for a variety of 
grinder applications. Installation of 
baghouse controls for grinders is 
motivated by the recovery value of the 
product collected as much as by existing 

· emission standards. Hence. it is 
expected that baghouses will remain the 
predominant means of compliances with 
emission standards for grinder facilities. 

Nearly 17 hours of opacity 
observations were gathered during 
particulate tests al two of the grinder 
facilities. The average opacity level 
recorded throughout the measurement 
periods was zero percent. The use of 
baghouses as control devices on th~se 
two facilities represents demonstrated 
best technology. therefore. the 
Administrator believes that the opacity 
standard for phosphate rock grinding 

processes should be zero percent 
opacity. 

Emission Standards for Gr00nd Rock · 
Handling and Storage Systems · 

Particulate emissions from handling 
and storage of ground rock are very 
difficult to characterize due to the fact 
that these .systems vary greatly from 
plant to plant. A substantial portion of 
the potential emissions from handling 
and storage operations is fugitive 
emissions. Normal industrial practice is 
to control dust from the various sources 
by utilizing enclosures and air 
evacuation or pressure systems ducted 
to baghouses. Baghouses provide 
recovery of the rock dust-which is 
subsequently returned to the rock 
inventory. Emissions from the 
enclosures have zero percent opacity 
when the process equipment is properly 
maintained. Consequently, emissions 
from the ground rock transfer system are 
manifested and monitored al the overall 
collection device (e.g .. the baghouse). 
Because of wide variations in handling 
and storage facilities, an opacity 
standard is the only standard 
appropriate for these facilities. 

Source tests were conducted on three 
pneumatic systems employed in the 
transfer of ground phosphate rock. The 
exhaust from the baghouses of each of 

- the transfer systems was witnessed to 
determine the opacity of emissions 
during normal transfer operations.for 
two hours at one system, and one hour 
at the others. The opacity level of the 
baghouse emissions was observed to be 
zero percent throughout the test period. 
Based on these results, an opacity limit 
of zero percent opacity is proposed for· 
ground phosphate rock handling . 
systems. 

Testing, Monitoring, and Recordkeeping 

Performance tests lei determine 
COIJ!pliance with the pi:oposed standards 
would be required. Reference Method 5 
(4q CFR Part 60, Appendix A) would be 
used to measure the amount of 
particulate emissions. 

The proposed standards would 
require continuous monitoring of.the 
opacity of emissions discharged from 
phosphate rock dryers: calciners, 
grinders and ground rock handling. 
systems. When a scrubber is used to 
control the emissions. entrained 'tfl(&ler 
droplets prevent the accurate 
measurement of opacity: therefore, in 
this case the proposed standard would 
require monitoring the pressure drop 
across the scrubber and the scrubbing 
fluid supply pressure to the scrubber 
i:ather than opacity. If other controls are 
employed whi<:h would also preclude 
the use of a continuous monitoring 
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system for measuring opacity as 
specified by the standard. the ~·perator 
may request establishment of 
alternative monitoring requirements 
under the provisions of 40 CFR 60.13(i). 

Excess emissions for affected 
facilities using opacity monitoring 
equipment are defined as ell six-minute 
periods in which the average opacity of 
the stack plume exceeds zero percent. 
Reporting of any excess emissions is 
required under 40 CFR 60 on a quarterly 
basis.· For those facilities which use a 
wet scrubber as the particulate control 
device. the owner or operator is instead 
required to submit reports each calend;ir 
quarter for all measurements of scrubber 
pressure drops and liquid supply 
pressures less than 90 percent of the 
average levels maintained during the 
most recent performance test in which 
compliance with the proposed standards 
was demon~trated. 

Public Hearing 
A public hearing will be held to 

·discuss these proposed standards in 
accordance with Section 307[dj[5) of the 
Clean Air Act. Persons wishing lo make 

·oral presentations should cont<ict EPA 
at the address given in the ADDRESSES 
Section of this preamble. Oral 
presentations will be limited to 15 
minutes each. Any member of the public 
may file a written statement with EPA 

·before, during. or within 30 days after 
the hearing. 

A verbatim transcript of the hearing 
and written statements will be available 
for public inspection and copying during 
normal working hours at the address of 
the Docket (see ADDRESSES Section). 

Docket 

'flte docket is an organized and 
complete file of all the information 
considered by EPA in the developm1·nt 
of this rulemaking. The princip<tl 

.,purposes of the docket. are (1) to allow 
interested persons to identify and locH le 
documents so that they can intelligently 
and effectively participate in the 
rulemaking process. end (21 to serve as 
the record for judicial review. 

Miscellaneous 

As prescribed by Section 111 of the 
Act, this proposal of standards was 
preceded by the Administrator's 
determination that emissions from 
phosphate rock plants contribute 
significantly to air pollution which 
causes or contributes lo the 
endangerment of public health or 
welfare. In accordance with Section 117 
of the Act. publication of this proposal 
was preceded by consultation with 
appropriate advisory committees. 
independent experts. and Federal 
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departments and agencies. The 
Administrator will welcome comments 
on ell aspects of the proposed 
regulation. · 

Under EPA's sunset policy for 
reporting requirements In regulations, 
the reporting requirements in this 
regulation will automatically expire 5 
years from the date of promulgation 
unless EPA takes affirmative action to 
extend them. To accomplish this, a 
provision automatically terminating the 
reporting requirements at that time will 
be included in the text of the final . 
regula lions. 

It should be noted that standards of 
performance for new sources 
established under Section 111 of the 
Clean Air Act reflect the degree of 
emission limitation achievable through 
application of the best technological 
system of continuous emission reduction 
which (taking into consideration the cost 
of achieving such emission reduction, 
any nonair quality health and 
environmental impact and energy 
requirements) the Administrator 
determines has been adequately 
demonstrated. 

Although there may be emission 
control technology available that can 
reduce emissions below those levels . 
required to comply with the standards of 
performance, this technology might not 
be selected as the basis of standards of 
performance because of costs 
associated with its use. Accordingly, 
standards of performance should not be 
viewed as the ultimate in achievable 
emission control. In fact, the Act 
requires (or ~as the potential for 
requiring) the imposition of a more 
stringent emission standard in several 
situations. For example, applicable costs 
do not play as prominent a role in 
determining the "lowest achievable 
emission rate" for new or modified 
sources localing in nonattainment areas: 
i.e., those areas where statutorily- i 

mandated health and welfare standards 
are being violated. In this respect, i 
Section 173 of the Act requires that new 
or modified sources constructed in an 
area which violates the National 
Ambient Air Quality Standards 
(NAAQS) must reduce emissions to the 
level which reflects the "lowest 
achievable em!ssion rate" (LAER), as 
defined in Sectic..n 171(3), for such 
·ategory of source. The statute defines 

LAER as that rate of emissions based on 
the following, whichever is more 
stringent: 

(A) The most stringent emission 
limitation which is contained in the 
implementation plan of any State for 
such class or category of source. unless 
the .owner or operator of the proposed 

source demonstrates that such 
limitations are not achievable: or, 

{B) The most stringent emission 
. limitation which is achieved in practice 

by such class or category of source. 
In no event can the emission rate 

exceed any applicable new source 
performance standard {Section 171(3)). 

A similar situation may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the Act (Part CJ. These provisions 
reQuire that certain sources (referred to 
in Section 169(1)) employ "best 
available control technology" (as 
defined in Section 169{3)) for all 
pollutants regulated under the Act. Best 
available control technology (BACT) 
must be determined on a case-by-case 
basis. taking energy, environmental and 
economic impacts and other costs into 
account. In no event may the application 
of BACT result in emissions of any 
pollutants which will exceed the 
emissions allowed by any applicable 
standard established pursuant to 
Section 111 (or 112) of the Act. 

In all events, State Implementation 
Plans approved or promulgated under 
Section 110 of the Act must provide for 
the attainment and maintenance of 
National Ambient Air Quality Standards 
(NAAQS) designed to protect public 
health and welfare. For this purpose, 
SIPs must in some cases require greater 
emission reductions than those required 
by standards of performance for new 
sources. 

Finally. States are free under Section 
116 of the Act to establish even more 
stringent emission limits than those 
established under Section 111 or those 
necessary to attain or maintain the 
NAAQS under Section 110. Accordingly, 
new sources may in some cases be 
subject to limitations more stringent 
than EPA's standards of performance 
under Section 111, and prospective 
owners and operators of new sources 
should be aware of this possibility in 

· planning for such facilities. 
EPA will review this regulation 4 

years from the date of promulgation. 
This review will include an assessment 
of such factors as the need for 

i integration with other programs, the 
existence of alternative methods, 
enforceability, and improvements in 
emission control technology. 

Executive Order 12044, dated March 
24, 1978, whose objective is to improve 
government regulations, requires 
executive branch agencies to prepare 
regulatory analyses for regulations that 
may have major economic 
consequences. The screening criteria 
used by EPA to determine if a proposal 
requires a regulatory analysis under 
Executive Order 12044 are: (1) 
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Additional national annualized 
compliance costs, including capital 
charges, which total $100 million within 
any calendar year by the, attainment 

· date, if applicable, or within five years. 
(2) a major increase in prices or 
production costs. 

The impacts associated with the 
proposal of perfotmance standards for 
phosphate rock plants do not exceed the 
EPA screening criteria. Therefore, . 
promulgation of the proposed standard 
does not constitute a major action 
requiring preparation of a regulatory 
analysis under Executive Order 12044. 
However, an economic impact 
assessment of alternative control 
technologies capable of meeting the 
proposed NSPS has been prepared as 
required under Section 317 of the Clean 
Air Act and is included in the 
Background Information Document for 
Phosphate Rock Plants. EPA considered 
all the information in the economic 
impact assessment in determining the 
cost of the proposed standard. 

Dated: September 14. 1979. 
Douglas M. Costle, 
Administrator. 

It is proposed to amend Part 60 of 
Chapter I of Title 40 of the Code of 
Federal Regulations as follows: 

1. By adding Subpart NN to the Table 
of Sections as follows: 

Subpart NN-Standards of Performance for 
Phosphate Rock Plants 

Sec. 
60.400 Applicability and designation of 

affected facility. 
60.401 Definitions. 
60.402 Standard for particulate matter. 
60.403 Monitoring of emissions and 

opera lions. 
60.404 Test methods and procedures. 

Authority. Sec. 111 and 301(a). Clean Air 
Act. as amended. (42 U.S.C. 7411. 7601(a)). 
and additional authority as noted below: 

2. By adding subpart NN as follows: 

Subpart NN-Standards of 
Performance for Phosphate Rock 
Plants 

§ 60.400 Appllcabillty and designation of 
affected facility. 

(a) The provisions of this subpart are 
applicable to the following affected 
facilities used in phosphate rock plants: 
dryers, calciners, grinders, and ground 
rock handling and storage facilities. 

(b) Any facility under paragraph (a) of 
this section which commences 
construction, modification. or 
reconstruction after September 21, 1979. 
is subject to the requirements of this 
part. 
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I I0.401 Deftnltlona. 
(a) "Phosphate rock plant" means any 

plant which produces or prepares · 
phosphate rock product by any or all of· 
the following processes: mining. · ·. ·· · 
beneficiation, crushing. screening. · '' 
cleaning. drying. calcining. and grinding. 

(b) "Phosphate rock feed" means the. 
ore which is fed to phosphate.rock 
facilities, including. but not limited to 
the following minerals: Fluorapatite, . 
hydroxylapatite, chlorapatite-and 
carbonate-apatite. 

(c) "Dryer" means a unit in which the 
moisture content .of phosphate rock is 
reduced by contact with a heated gas 
stream. · 

(d) "Calciner" means a unit in which 
the moisture and organic matter of . 
phosphate rock is reduced within a 
combustion chamber. 

(e) "Grinder" means a unit which is 
used to reduce the size of dry phosphate 
rock. 

(f) "Ground phosphate rock handling. 
and storage system" means a system 
which is used.for the conveyance and 
storage of ground phosphate rock. 

I 60.402 Standard for particulate matter. 
(a) On and after the date on which the 

performance test required to be 
conducted by § 60.8 is completed, no 
owner or operator subject to the 
provisions of this subpart shall cause to 
be discharged into the atmosphere: 

(1) From any phosphate rock dryer 
any gases which: 

(i) Contain particulate matter in 
excess of 0.020 kilogram per megagram 
of phosphate rock feed (0.04 lb/ton). or 

(ii) Exhibit greater than o percent 
opacity. 

(2) From any phosphate rock calciner 
any gases which: 

(i) Contain particulate matter in 
excess of 0.055 kilogram per megagram 
of phosphate rock feed (0.11 lb/ton). or 

(ii) Exhibit greater than 0 percent 
opacity. 

(3) From any phosphate rock grinder 
any gases which: · 

(i) Contain particulate matter in 
excess of 0.006 kilogram per megagram 
of phosphate rock feed (0.012 lb/ton). or 

(ii) Exhibit greater than 0 percent 
opacity. 

(4) From any phosphate rock handling 
and storage system any gases which 
exhibit greater than O percent opacity. 

I 60.41>3 Monitoring of emissions and 
operations 

(a) Any owner or operator· subject to 
the provisions of this subpart shall · 
install. calibrate, maintain. and operate 
a continuous monitoring system. except 
as provided in paragraph (b) of this 
section. to monitor and record the 

opacity of the gases discharged into the 
atmosphere from any phosphate rock 
dryer, calciner, grinder or ground rock 
handling system. The span of this 
system shall be set at 40 percent 
opacity. · 

(b) The owner or operator of any 
affected phosphate rock facility using a 
wet scrubbing emission control device 
shall not be subject to the requirements 
in paragraph~a} of this section, but shall 
instaii, calibrate, maintain, and operate 
the following continuous monitoring 
devices: . · 

(1) A monitoring device for the 
continuous measurement of the pressure · 
loss of the gas stream through the 
scrubber. The monitoring device must be 
certified by the manufacturer to be · 
accurate within ±250 pascals (±1 inch 
water) gauge pressure. 

(2) A monitoring device for the 
·continuous measurement of the • 
scrubbing liquid supply pressure to the 
control device. The monitoring device 
must be accurate within ±5 percent of 
design scrubbing liquid supply pressure. 

(c) For the purpose of conducting a 
performance test under § 60.8, the owner 
or operator of any phosphate rock plant 
subject to the provisions of this. subpart 
shall install, calibrate, maintain, and 
operate a device for measuring the 
phosphate rock feed to any affected 
dryer, calciner, grinder, or ground rock 
handling system. The measuring device 
used must be accurate to within ±5 
percent of the mass rate over its 
operating range. 

(d) For the purpose ofreports required 
under § 60,7(c), periods of excess 
emissions that shall be reported are 
defined as all six·minute periods during 
which the average opacity of the plume 
from any phosphate rock dryer, calciner, 
grinder or ground rock handling system 
subject to paragraph (a) of this section 
exceeds O percent. 

(e) Any owner or operator subject to 
requirements under paragraph (b) of this 
section shall report for each·calendar 
quarter all measurement results that are 
less than 90 percent of the average 
levels maintained during the !DOSI recent 
performance test conducted under § 60.8 
in which the affected facility 
demonstrated compliance with the 
standard under § 60.402. 
(Sec. 114. Clean Air Act as amended (42 
u.s.c. 7414]) 

§ 60.404 Test methods and procedures 
(a) Reference methods in Appendix A 

of this part, except as provided under 
§ 60.B(b) shall be used to determine 
compliance with § 60.402 as follows: 

(1) Method 5 for the measurement of 
particulate matter and associated 
moisture content. 
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(2) Method 1 for sample and velocity 
traverses, · 
. (3) Method 2 for velocity and 
volumetric flow rates, 

(4) Method 3 for gas analysis, and 
(5) Method 9 for the measurement of 

the opacity of emissions. 
[b) For Method 5, the sampling time 

for each run shall be at least 60 minutes 
and the minimum sampled volume of 
0.84 dscm (30"dscf) except that shorter 
·sampling times and smaller sample 
volumes, when necessitated by process 

· variables or other factors. may be 
appr~ved by the Administrator. 

(c) For each run, average phosphate 
rock feed rate in megagrams per hour 
shall be determined using a device 
meeting the requirements of§ 60.403(c). 

(d) For each run, emissions expressed 
in kilqgrams per megagram of phosphate 
rock feed shall be determined using the 
following equatjon: 

(C,QJ10·• 
E=---

M 

Where: 
E=Emissions of particulates in kilograms per 

megagrams of phosphate rock feed. 
C,=Concentration of particulates in mg/ 

dscm as measured by Method 5. 
Q, '?Volumetric flow re le in dscm/hr as 

determined by Method 2. 
1o·•=Conversion factor for milligrams to 

kilograms. 
M=Average phosphate rock feed rate in 

megagrams per hour. ' 
(Sec. 114. Clean Air Act. as amended. (42 

u.s.c. 7414)) . 

fFR Doc. 711-29399 Filed 11-Z0..79: 8:45 amt 
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40 CFR Part 60 
[FRL 1349-8) 

Standards of Performance for New 
Stationary Sources; Phosphate Rock 
Plants; Extension of Comment Period 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Extension of Comment Period. 

SUMMARY: The deadline for submittal of 
comments on the proposed standards of 
performance for phosphate rock plants, 
which were proposed on September 21, 
1979 (44 FR 54970), is being extended 
from November 26, 1979 to December 26, 
1979. 
DATES: Comments must be received on 
or before December 26, 1979. . 
ADDRESSES: Comments should be 
submitted to Mr. David R. Patrick, Chief, 
Standards Development Branch (MD-
13), Emission Standards and Engineering 
Division, Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711. 

FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Di\~ision :.._ -~ \c 

(MD-13), Environmental Protection 
Agency, Research Triangle Park. North 
Carolina 27711, telephone number (919)".· 
541-5271. . .. 
SUPPLEMENTARY INFORMATION: On 
September 21, 1979 (44 FR 54970), the 
Environmental Protection Agency 
proposed standards of performance for 
the control of particulate emissions from 
phosphate rock plants. The notice of " 
proposal requested public comments on 
the standards by November 26, 1979. 
Due to a delay in the shipping Qf the , 
Support Document, sufficient copies of' 
the document have not been available to 
all interested parties in time to allow 
their meaningful review.and comment· 
by November 26, 1979. EPA has received 
a request from the industry to extend the 
comment period by 30 days through 
December 26, 1979. An extension of this 
length is justified since the shipping 
delay has resulted in approximately a 
three-week delay in processing requests 
for the document. 

Dated: October 26, 1979. 
David G. Hawkins, 
Assistant Administrator for Air, Noise, and 
Radiation. 

(FR Doc. ~ Pllod tG-.'11-79; - am) 
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40 CFR Part 60 

(FRL 1276-4) 

Standards of Performance for New 
Stationary Sources; Continuous 
Monitoring Performance 
Specifications · 

AGENCY: Environmental Protection 
Agency [EPA). 
ACTION: Proposed Revisions. 

SUMMARY: On October 6, 1975 (40 FR 
46250). the EPA promulgated revisions to 
40 CFR Part 60, Standards of 
Performance for New Stationary 
Sources. to establish specific 
requirements pertaining to continuous 
emission monitoring. An appendix to the 
regulation contained Performance 
Specifications 1 through 3, which 
detailed the continuous monitoring 
instrument performance and equipment 
specifications, installation requirem~nts, 
and test and data computation 
procedures for evaluating the 
acceptability of continuous monitoring 
systems. Since the promulgation of these 
performance specifications, the need for 
a number of changes which would . 
clarify the specification test procedures, 
equipment specifications, and 
monitoring system installation 
requirements has become apparent. The 
purpose of the revisions is to 
incorporate these changes into 
Performance Specifications 1 through 3. · 

The proposed revisions would apply 
to all monitoring systems currently 
subject to performance specifications 1. 
2. or 3. incfuding sourcl!s subject to 
Appendix P to 40 CFR Part 51. 
DATES: Comments must be received on 
or before December 10. 1979. 
ADDRESSES: Comments. Comments 
should be submitted [in duplicate if. 
possible) to the Central Docket Section 
(A-130). Attn: Docket No. OAQPS-79-4, 
U.S. Environmental Protection Agency, 
401 M Street, S.W .. Washington, D.C. 
20460. 

Docket. Docket No. OAQPS-79-4, 
containing material relevant to this 
rulemaking. is located in the U.S. 
Environmental Protection Agency, 
Central Docket Section. Room 29038, 401 
M Street. S.W .. Washington, D.C. The 
docket may be inspected between 8 
A.M. and 4 P.M. on weekdays. and a 
reasonable fee may be charged for , 
copying. 
FOR FURTHER INFORMATION CONTACT: · 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division 

(MD-13), Environmental Protection 
Agency. Research Triangle Park, North 
Carolina 27711. telephone number (919) 
541-5271. 
SUPPLEMENTARY INFORMATION: Changes 
common to all three of the performance 
specifics lions are the clarifica lion of the 
procedures and equipment 
specifications. especially the 
requirement for intalling the continuous 
monitoring sample Interface and of the 
calculation procedure for relative 
accuracy, Specific changes to the 
specifications are as follows: 

Performance Specification 
1. The optical design specification for 

mean and peak spectral responses and 
for the angle of view and projection 
have been changed from "500 to 600 nm" 
range to "515 to 585 nm" range and from 
"5°" to "3°", respectively. 

2. The following equipment 
specifications have been added: 

a. Optical alignment sight indicator 
for readily checking alignment. 

b. For instruments having automatic 
compensation for dirt accumulation on 
exposed optical· surfaces, a 
compensation indicator at the control 
panel so that the permissible maximum 
4 percent compensation can be 
determined. 

c. Easy access to exposed optical 
surfaces for cleaning and maintenance. 

d. A system for checking zero and 
upscale calibration (previously required 
in paragraph 60.13). · 

e. For systems with slotted tubes. a 
slotted portion greater than 90 percent of 
effluent pathlength (shorter slots are 
permitted if shown to be equivalent). 

f. An equipment specification for the 
monitoring system data recorder 
resolution of <5 percent of full scale. 

3. A procedure for determining the 
• ~cceptability of the optical alignment 

sight has been specified; the optical 
~lignment sight must be capable of 
i*dicating that the instrument is 
misalig*ed when an· error of ±2 percent 
opacity is caused by misalignment of the 
instrument at a pathlength of 8 meters. 

4. Procedures for calibrating the 
attenuato.rs used during instrument 
calibrations have been added; these 
procedures require the use of a 
laboratory spectrophotometer operating 
in the 4~700 nm range with a detector 
angle view of <10 degrees and an 
accuracy of 1 percent. · 

5. The following changes have been 
made to the procedures'for the 
operational test period: 

a. The requirement for an analog strip 
chart recorder during the performance 
tests has been deleted; all data are 
collected.ori the monitoring system data 
recorder. 
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b. Adjustment of the zero and span at 
24-hour intervals during the drift tests is 
optional; adjustments are required only 
when the accumulated drift exceeds the 
24-hour drift specification. 

c. The amount of automatic zero 
compensation for dirt accumulation 
must be determined during the 24-hour 
zero check so. that the actual zero drift 
can be quantified. The automatic zero 
compensation system must be operated 
during the performance test. 

d. The requirement for offsetting the 
data recorder zero during the 
operational test period has been deleted. 

e. Off the stack "zero alignment" of 
the instrument prior to installation is 
permitted. 

Performance Specification 2 

1. "Continuous monitoring system" 
· has been redefined to include the 
diluent monitor, if applicable. The 
change requires that the relative· 
accuracy of the system be determined in 
terms of the emission standard. e.g., 
mass per unit calorific value for fossil
fuel fired steam generators. 

2. The applicability of the test 
procedures excludes single-pass, in-situ 
continuous monitoring systems. The 
procedures for determining the 
acceptability of these systems are 
evaluated on a case-by-case basis. 

3. For extractive systems with diluent 
monitors, the pollutant and diluent 
monitors are required to use the same 
sample interface. 

4. The procedure for determining the 
acceptability of the calibration gases 
has been revised, and the 20 percent 
(with 95 percent confidence interval) 
criterion has been changed to 5 percent 
of mean value with no single value being 
over 10 percent from the mean . 

5. For low concentrations, a 10 percent 
of the applicable standard limitation for 
the relative accuracy has been added. 

6. An equipment specification for the 
system data recorder requiring that the 
chart scale be readable to within <0.50 
percent of full-scale has been added. 

7. Instead of spanning the instrument 
at 90 percent of full-scale. a mid-level 
span is required. 

8. The response time test procedure 
has been revised and the difference 
limitation between the up-scale and 
down-scale time has been deleted. 

9. The relative accuracy test 
procedure has been revised to allow 
different tests (e.g .. pollutant, diluent. 
moisture) during a 1-hour period to be 
correlated. 

10. A low-level drift may be 
substituted for the zero drift test. 
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Performance Specifacalion 3 

1. The applicability of the test 
procedures has been limited to those· 
monitors that introduce calibration 
gases directJy into the analyzer and are 

'. ·used as diluent monitors. Alternative 
procedures for other types of monitors 
are evaluated on a case-by-case basis. 

2. Other changes were made lo be 
consistent with the revisions under 
Performance Specification 2. 

The proposed revised performance 
specifications would apply lo all sources 
subject to Performance Specifications 1, 
2, or 3. These include sources subject lo 
standards of performance that have 
already been promulgated and sources 
subject lo Appendix P to 40 CFR Part 51. 
Since the purpose of these revisions is to 
clarify the performance specifications 
which were promulgated on October 6, 
1975, not to establish more stringent 
requirements, it is reasonable to ' 
conclude that most continuous 
monitoring instruments which met and 
can continue lo meet the October 6. 
1975. specifications can also meet the 
revised specifications. 

Under Executive Order 12044, the 
Environmental Protection Agency is 
required to judge whether a regulation is 
"significant" and therefare subject to the 
procedural requirements of the Order or 
whether it may follow other specialized 
development procedures. EPA labels · 
these other regulations "specialized". I 
have reviewed this regulation and 
~etermined that it is a specialized 
regulation not subject to the procedural 
requirements of Executive Order 12044. 

Dated: October 1. 1979. 
Douglas M. Costle, 
Administrator. 

It is proposed to revise Appendix B. 
Part 60 of Chapter I, Title 40 of the Code 
of Federal Regulations a~ follows: 

Appendix B-Performance 
Specifications 

Performance Specification 1-
Specifications and Test Procedures For 
Opacity Continuous Monitoring Systems 
in Stationary Sourr:es 

1. Applicability and Principle 

1.1 Applicability. This Specification 
contains instrument design. 
performance, and installation 
requirements, and test and data 
computation procedures for evaluating 
the acceptability of continuous 
monitoring systems for opacity. Certain 
design requirements and test procedures 
established in the Specification may not 
be applicable to all llistrument designs; 
equivalent systems and test procedures 
may be used with prior approval by the 
Administrator. 

1.2 Principle. The opacity of 
particulate matter in stack em.iasions is 
cODtinuously monitored by a 
mefsurement system based upon the 
principle of ttansmissometry. Light 

• having specific spectriil characierislics 
is projected from a lamp through the 
effluent in the stack or duct and the 
intensity of the project.ed light is 
measured by ·a sensor. The projected 
ligiit is attenuated due to absorption and 
scaiier by the particuiate matter in ihe 
effiuent; the percentage of visible light 
attenuated is defined as the opacity of 
the emission. Transparent stack 
emissions that do not attenuate light will 
have a transmittance of 100 percent or 
an opacity of zero percent. Opaque 
stack emissions that attenuate all of the 
visible li,ght will have a transmittance of 
zero percent or an opacity of 100 
percent. 

This specification establishes specific 
design criteria for the transmissometer 
system. Any opacity continuous 
monitoring system that is expected to 
meet this specification is first checked to 
verify that the design specifications are 
met. Then, the opacity continuous 
monitoring system is calibrated, 
installed, an operated for a specified 
length of time. During this specified time 
period, the system·is evaluated to 
determine conformance with the 
established performance specifications. 

2. Definition8 

2.1 Continuous Monitoring System. 
The total equipment required for the 
determination of opacity. The system 
consists of the following major 
subsystems: 

2.1.1 Sample Interface. That portion· 
of the system that protects the analyzer 
from the effects of the stack effluent and 
aids in keeping the optical surfaces 
clean. 

2.1.2 Analyzer. That portion of the 
system that senses the pollutant and 
generates a signal output that is a 
function of the opacity.· 

2.1.3 Data Recorder. That portion of 
the system that processes the analyzer 
output and provides a permanent record 
of the output signal in terms of opacity. 
The data recorder may include 
automatic data reduction capabilities. 

Z.2 Transmissometer. That portion of 
the system that includes the sample 
interface and the analyzer. 

2.3 Transmittance. The fraction of 
incident light that is transmitted through 
an optical medium. 

2.4 Opacity. The fraction ofincident
Jight that is attenuated by an optical 
medium. Opacity (Op) and 
transmittance frr) are related by: 
Op=l-Tr. 
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2.5 Optical Depsity. A logarithmic 
measure of the amount of incident light 
attenuated. Optical density {D) is 
related to the transmittance and opacity 
as follows: 
D= -log,o Tr= -log,.(1-0p). 

2.6 Peak Spectral Response. The 
wavelength of maximum sensitivity of 
the transmissometer. 

2.7 Mean Spectral Response. The 
wavelength which bisects lhe total area 
under the effective spectral response 
curve of the transmissometer. 

2.8 Angle of View. The angle that 
contains all of the radiation detected by 
the photodetector assembly of the 
analyzer at a level greater than 2.5 
percent of the peak detector response. 

2.9 Angle of Projection. The angle 
that contains all of the radiation 
projected from the lamp assembly of the 
analyzer at a level of greater than 2.5 
percent of the peak illuminace. 

2.10 Span Value. The opacity value 
at which the c\lntinuous monitoring 
system is set to produce the maximum 
data display output as specified in the 
applicable subpart. 

2.11 Upscale Calibration Value. The 
opacity value at which a calibration 
check of the monitoring system is 
perfonned by simulating an· upscale 
opacity condition as viewed by the 
receiver. 

2.12 Calibration Error. The 
difference between the opacity values 
indicated by the continuous monitoring 
system and the known values of a series 
of calibration attenuators {filters or 
screens). 

2.13 Zero Drift. The difference in 
continuous monitoring system output 
readings before and after a stated period 
of normal continuous operation during 
which no unscheduled maintenance, 

-repair, or adjustment took place and 
when the opacity {simulated) at the time 
of the measurements was zero. 

2.14 Calibration Drift. The difference 
in the continuous monitoring system 
output readings before and after a stated 
period of normal continuous operatfon 
during which no unscheduled 
maintenance. repair, or adjustment took 
place and when the opacity {simulated) 
at the time of the measurements was the 
same known upscale calibration value. 

2.15 Response Time. The amount of 
time it takes the continuous monitoring 
system to display on the data recorder 
95 percent of a step change in opacity. 

2.16 Conditioning Period. A period of 
time (168 hours minimum) during which 
the continuous monitoring system is 
operated without unscheduled 
maintenance, repair, or adjustment prior 
to initiation of the operational test 
period. 
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2.17 Operational Test Period. A 
period of time (168 hours) during which 
the continuous monitoring system is 
expected to operate within the 
established performance specifications 
without any unscheduled maintenance, 
repair. or ·adjustment. 

2.18 Pathlength. The depth of 
effluent in the light beam between the 
receiver and the transmitter of a single
p_ass trar.smissometer. or the depth of 
effluent between the transceiver and 
reflector of a double-pass 
transmissometer. Two pathlengths are 
referenced by this Specification as 
follows: 

2.18.1 Monitor Pathlength. The 
pathlength at the installed location of 
the continuous monitoring system. 

2.18.2 Emission Outlet Pathlength. 
The pathlength at the location where 
emissions are released to the 
atmosphere. 

·3. Apparatus 

3.1 Continuous Monitoring System. 
Use any continuous monitoring system 
for opacity which is expected to meet 
the design specifications in Section 5 
and the performance specifications in 
Section 7. The data recorder may be an 
analog strip chart recorder type or other 
suitable device with an input signal 
range compatible with the analyzer 
output. 

3.2 Calibration Attenuators. Use 
optical filters with neutral spectral 
characteristics or screens known to 
produce specified optical densities to 
visible light. The attenuators must be of 
sufficient size to attenuate the entire 
.light beam of the transmissometer. 
Select and calibrate a minimum of three 
attenuators according to the procedures 
in Sections 8.1.2. and 8.1.3. 

3.3 Upscale Calibration Value 
Attenuator. Use an optical filter with 
neutral spectral characteristics, a 
screen, or other device that produces an 
opacity value (corrected for pathlength, 
if necessary) that is greater than the sum 
of the applicable opacity standard and 
one-fourth of the difference between the 
opacity standard and the instrument 
span value, but less than the sum of the 
opacity standard and one-half of the 
difference between the opacity standard 
and the instrument span value. 

3.4 Calibration Spectrophotometer. 
To calibrate the calibration attenuators 
use a laboratory spectrophotometer 
meeting the following minimum design 
specifics ti on: 

Parameter Specification 

Wavelength range............................... 400-700 nm 
Detector angle ot view ....................... S t 00 
Accuracy .............................................. S 0.5 pct. tran9"littanc:e 

4. Installation Specifications 

Install the continuous monitoring 
system where the opacity measurements 
are representative of the total emissions 
from the affected facility. Use a 
me.asurement path that represents the 
average opacity over the cross section. 
Those requirements can be .met as 
follows: 

4.1 Measurement Location. Select a 
measurement location that is (a) 
downstream from all particulate control 
equipment; (b) where condensed water 
vapor is not present; (c) accessible In 
order to permit routine maintenance;· 
and (d) free of interference from 
ambient light (applicable only if 
transmissometer is responsive to 
ambient light). 

4.2 Measurement Path. Select a 
measurement path that passes through 
the centroid of the cross section. · 
Additional requirements or 
modifications must be met for certain 
locations as follows: 

4.2.1 If the location is in a straight 
vertical section of stack or duct and is 
less than 4 equivalent diameters 
downstream or 1 equivalent diameter 
upstream from a bend, use a path that is 
in the plane defined by the bend. 

4.2.2 If the location is In a vertical 
section of stack or duct and is less than 
4 diameters downstream and 1 diameter 
upstream from a bend, use a path in the 
plane defined by the bend upstream of 
the transmissometer. 

4.2.3 If the location is in a horizontal 
section of duct and is at least 4 
diameters downstream from a vertical 
bend, use a path in the horizontal plane 
that is one-third the distance up the 
vertical axis from the bottom of the duct. 

4.2.4 If the location is in a horizontal. 
section of duct and is less than 4 
diameters downstream from a vertical 
bend, use a path in the horizontal plane 
that is two-thirds the distance up the 
vertical axis from the bottom of the duct 
for upward flow in the vertical section, 
and one-third the distance up the 
vertical axis from the bottom of the duct 
for downward flow. 

4.3 Alternate Locations and 
Measurement Paths. Other locations and 
measurement paths may be selected by 
demonstrating to the Administrator that 
the average opacity measured at the 
alternate location or path is equivalent 
(± 10 percent) to the opacity as 
measured at a location meeting the 
criteria of Sections 4.1 and 4.2. To 
conduct this demonstration. measure the 
opacities at the two locations or paths 
for a minimum period of two hours. The 
opacities of the two locations or paths 
may be measured at different times, but 
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must be measured at the same process 
operating conditions. 

5. Design Specifications 
Continuous monitoring systems for 

opacity must comply with the following 
·design specffications: 

5.1 Optics. · 
5.1.1 Spectral Response. The peak 

and mean spectral responses will occur 
between 515 nm and 585 nm. The 
response at any wavelength below 400 
nm or above 700 nm will be less than 10 
percent.of the peak spectral response. 

5.1.2 Angle of View. The total angle 
of view will be no greater than 4 
degrees. 

5.1.3 Angle of Projection. The total 
angle of projection will be no greater 
than 4 degrees. . 

5.2 Optical Alignment sight. Each 
analyzer will provide some method for 
visually dete~ining that the instrument 
ls optically aligned. The system 
provided will be capable of indicating 
that the unit is misaligned when an error 
of ± 2 percent opacity occurs due to 
misalignment at a monitor pathlength of 
eight (8) meters. 

5.3 Simulated Zero and Upscale 
Calibration System. Each analyzer will 
include a system for simulating a zero_ 
opacity and an upscale opacity value for 
the purpose of performing periodic 
checks of the transmissometer 
calibra,ion while on an operating stack 
or duct. This calibration system will 
provide. as a minimum, a system check 
of the analyzer internal optics and all 
electronic circuitry including the lamp 
and photodetector assembly. 

5.4 Access to External Optics. Each 
analyzer will provide a means of access 
to the optical surfaces exposed to the 
effluent stream in order to permit the 
surfaces to be cleaned Without requiring 
removal of the unit from the aource 
mounting or without requiring optical 
realignment of the unit. 

5.5 Automatic Zero Compensation 
Indicator. If the monitoring system has a 
feature which provides automatic zero 
compensation for dirt accumulation on 
exposed optical surfaces, the system 
will also provide some means of 
indicating that a compensation of 
4 ± 0.5 percent opacity has been 
exceeded; this indicator shall be at a 
location accessible to the operator (e.g .. 
the data output terminal). During the 
operational test period, the system must 
provide some means for determining the 
actual amount of zero compensation at 
the specified 24-hour intervals so that · 
the actual 24-hour zero drift can be 
determined (see Section 8.4.1). 

5.6 Slotted Tube. For 
transmissometers that use slotted tubes. 
the length of the slotted portion(s) must 

I 
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be equal to or greater than 90 percent of 
the monitor pathlength, and the slotted 
tube must be of sufficient size and 
orientation so as not to interfere with 
the free flow of effluent through the 
entire optical volume of the 
transmissometer photodetector. The 
manufacturer must also show that the 
transmissometer uses appropriate 
methods to minimize light reflections; as 
a minimum. this demonstration shall 
consist of laboratory operation of the 
transmissometer both with and without 
the slotted tube in position. Should the 
operator desire to use a slotted tube 
design with a slotted portion equal to 
less than 90 percent of the monitor 
pathlength, the operator must 
demonstrate to the Administrator that 
acceptable results can be obtained. As a 
minimum demonstration, the effluent 

·opacity shall be measured using both 
the slotted tube instrument and another 
instrument meeting the requirement of 
this specification but not of the slotted 
tube design. The measurements must be 
made at the same location and at the 
same process operating conditions for a 
minimum period of two hours with each 
Instrument. The shorter slotted tube may 
be used if the average opacity measured 
is equivalent(± 10 percent) to the 
opacity measured by tlie non-slotted 
tube design. · 

6. Optical Design Specifications 
Verifciation Procedure. 

These procedures will not be 
applicable to all designs and will require 
modification in some cases; all 
modifications are subject fo the 
approval of the Administrator. 

Test each analyzer for conformance 
with the design specifications of 
Sections 5.1 and 5.2 or obtain a 
certificate of conformance from the 
analyzer manufacturer as follows: 

6.1 Spectral Response. Obtain 
detector response. lamp emissivity and 
filter transmittance data for the 
components used in the measurement 
system from their respective 
manufacturers. 

6.2 Angle of View. Set up the 
receiver as specified by the 
manufacturer's written instructions. 
Draw an arc with radius of 3 meters in 
the horizontal direction. Using a small 

·(less than 3 centimeters) non-directional 
light source. measure the receiver 
response at 4-cenlimeter intervals on the 
arc for 24 centimeters on either side of 
the detector centerline. Repeat the test 
in the vertical direction. 

6.3 Angle of Projection. Set up the 
projector as specified by the 
manufacturer's written instructions. 
Draw an arc with radius of 3 meters in 
the horizontal direction. Using a small 

(less than 3 centimeters) photoelectric . 
light detector, measure the light 
intensity at 4-centimeter intervals on the 
arc for 24 centimeters on either side of 
the light source centerline of projection. 
Repeat the test in the vertical direction: 

6.4 Optical Alignment Sight. In the 
laboratory set up the instrument as 
specified by the manufacturers written 
instructions for a monitor pathlength of 
8 meters. Assure that the instrument has 
been properly aligned and that a proper 
zero and span have been obtained. 
Insert an attenuator of 10 percent 
(nominal) opacity into the instrument 
pathlength. Slowly misalign the 
projector unit until a positive or negative 
shift of two percent opacity is obtained 
by the data recorder. Then, following 
the manufacturer's written instructions, 
check the alignment and assure that the 
alignment procedure does in fact 
indicate that the instrument is 
misaligned. Realign the instrument and 
follow the same procedure for checking 
misalignment of the receiver or 
retroreflector unit: 

6.5 Manufacturer's Certificate of 
Conformance (Alternative to above). 
Obtain from the manufacturer a 
certificate of conformance which 
certifies that the first analyzer randomly 
sampled from each month's production 
was tested according to Sections 6.1 
through 6.3 and satisfactorily met all 
requirements of Section 5 of this 
Specification. If any of the requirements 
were not met, the certificate must state 
that the entire month's analyzer 
production was resampled according to 
the military standard lOSD sampling 
procedure (MIL-STD-1050) inspection 
level II; was retested for each of the 
applicable requirements under Section 5 
of this Specification; and was 
determined to be acceptable under MIL
STD-105D procedures, acceptable 
quality level 1.0. The certificate of 
conformance must include the results of 
each test performed for the analyzer(s) 
sampled during the month the analyzer 
being installed was produced. 

7. Performance Specifications 

The opacity continuous monitoring 
system performance specifications are 
listed in Table 1-1. 

Table 1-1.-PerfonMnce specifications 

Parameter $pacifications 

~:~~::=ti".::..'.:::::::::::::::::::::::::::: ~ ~r1 ...:~ty 3. Conditioning period • ...................... 2: 168 hours. •· Operational lesl period•: ............... 2: 168 hours. 
5. Za<o drift (2•-hOurJ • ....................... s 2 11C1 opacity. 
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Table 1-1.-Perl9rmance specifi\A91ions-COntinued 

Parameter Specifications 

8. Calibration drift (2•-hourJ • ............. s 2 pcl cpacity. 
7. Oala rllOOtdllr resolution ................ s 0.50 pC1 of tun scale 

· span value. 

• Expresaed u sum of abSOlule mean and lhe 95 percenl 
confidence interval. 

• During the condi1ioning and Qpefational 1es1 periods. the 
continuous monitoring system shall not require any correctrve 
rne:intananoa. repair. reolacement. cw adjustment ottter than 
that clearly specified u routine and requ•ed in lhe ope•alion 
and maintenance manuals. 

8. Performance Specification 
Verification Procedure 

Test each continuous monitoring 
system that conforms to the design 
specifications (Section 5) using the 
following procedures to determine 
conformance with the performance 
specifications of Section 7. 

8.1 Preliminary Adjustments and 
Tests. Prior to installation of the system 
on the stack, perform these steps or tests 
at the affected facility or in the 
manufacturer's laboratory. 

8.1.1 Equipment Preparation. Set up 
and calibrate the monitoring system for 
the monitor pathlength to be used in the 
installation as specified by the 
manufacturer's written instructions. If 
the monitoring system has automatic 
pathlength adjustment, follow the 
manufacturer's instructions to adjust the 
signal output from the analyzer to 
equivalent values based on the emission 
outlet pathlength. Set the span at the 
value specified in the applicable 
subpart. At this time perform the zero 
alignment by balancing the response of 
the continuous monitor:ng system so 
that the simulated zero check coincides 
with the actual zero check performed 
across the simulated monitor pathlength. 
Then, assure that the upscale calibration 
value is within the required opacity 
range (Section 3.3). 

8.1.2 Calibrated Attenuator 
Selection. Based on the span value 
specified in the applicable subpart. 
select a minimum of three calibrated 
attenuators (low, mid. and high range) 
using Table 1-2. If the system is 
operating with automatic pathlength 
compensation. calculates the attenuator 
values required to obtain a system 
response equivalent to the applicable 
values shown in Table 1-2; use equation 
1-1 for the conversion. A series of filters 
with nominal optical density (opacity) 
values of 0.1(20). 0.2(37}. 0.3(50). 0.4(60). 
0.5(68), 0.6(75). 0.7(80), 0.8(84). 0.9(88). 
and 1.0(90) are commercially available. 
Within this limitation of filter 
availability, select the calibrated 
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attenuators having ·the values given in 
Table 1-2 or having values closest to 
those calculated by Equation 1-1. 
Table 1-2.-Required Calibrated Alfenuator Values 

Span value 
(percent opacrty) 

(NominaQ · 

Calibrated attenuator 
optical density 

(equivalenl opacity 
in paranlheslS) 

Low-range O, Mid-range Higl\-rMg8 

50 .... ................... 0.1 (20) 0.2 (37) 0.3 
60 
70 ....... 
80 ...... 
90 .... 
100 ..... 

O, = O, (L,/L,) 

Where: 

.1 , 
1 
.1. 
.1 

(20) .2 (37) 
(20) .3 (50) 
(20) .3 (50) 
(20) .4 (60) 
(20) .4 (60) .9 

Equation 1-1 

O, =Nominal optical density value of 
required mid. low, or high range 
calibration attenuators. 

.3 

.4 

.6 
.7 

(50) 
(50) 
(60) 
(75) 
(80) 

jSHz) 

02= Desired attenuator optical density 
output value from Table 1-2 at the span 
required by the applicable subpart. 

L, =Monitor pa thlength. 
L2= Emission outlet pathlength. 

8.1.3 Attenuator Calibration. 
Calibrate the required filters or screens 
using a laboratory spectrophotometer 
meeting the specifications of Section 3.4 
to measure the transmittance in the 400 
to 700 nm wavelength range; make 
measurements at wavelength intervals 
of 20 nm or less. As an alternate 
procedure use an instrument meeting the 
specifications of Section 3.4 to measure 
the C.l.E. Daylightc Luminous 
Transmittance of the attenuators. During 
the calibration procedure assure that a 
minimum of 75 percent of the total area 
of the attenuator is checked. The 
attenuator manufacturer must specify 
the period of time over which the 
attenuator values can be considered 
stable. as well as any special handling 
and storing procedures required to 
enhance attenuator stability. To assure 
stability, attenuator values must be 
rechecked at intervals less than or equal 
to the period of stability guaranteed by 
the manufacturer. However, values must 
be rechecked at least every 3 months. If 
desired, ('->•stability checks may be 
performed on an instrument other than 
that initially used for the attenuator 
calibration (Section 3.4). However, if a 
different instrument is uioed, the 
instrument shall be a high quality 
laboratory transmissometer or 
spectrophotometer and the same 
instrument shall always be used for the 
stability checks. If a secondary 
instrument is to be used for stability 
checks. the value of the calibrated 
attenuator shall be measured on this 
secondary instrument immediately 
following calibration and prior to being 
used. If over a period time an attenuator 

value changes by more than ±2 percent 
opacity, it shall be recalibrated or 
replacl'd by a new attenuator. 

If this procedure is conducted by the 
filter or screen manufacturer or 
independent laboratory, obtain a 
statement certifying the values and that 
the specified procedure, or equivalent, 
was used. 

8.1.4 Calibration Error Test. Insert 
the calibrated attenuators (low, mid, and 
high range) in the transmissometer path 
at or as near to the midpoint as feasible. 
The attenuator must be placed in the 
measurement path at a point where the 
effluent will be measured; i.e .. do not 
place the calibrated attenuator in the 
instrument housing. While inserting the 
attenuator, assure that the entire 
projected beam will pass through the 
attenuator and that the attenuator is 
inserted in a manner which minimizes 
interference from reflected light. Make a 
total of five nonconsecutive readings for 
each filter. Record the monitoring 
system output readings in percent 
opacity (see example Figure 1-1). 

8.1.5 System Response Test. Insert 
the high-range calibrated 11ttenuator in 
the transmissometer path five times and 
record the time required for the system 
to respond to 95 percent of final zero 
and high-range filter values (see 
example Figure 1-2). 

8.2 Preliminary Field Adjustments. 
Install the continuous monitoring system 
on the affected facility according to the 
manufacturer's written instructions and 
perform the following preliminary 
adjustments: 

8.2.1 Optical and Zero Alignment. 
When the facility is not in operation, 
conduct the optical alignment by 
aligning the light beam from the 
transmissometer upon the optical . 
surface located across the duct or stack 
(i.e .. the retroflector or photodetector, as 
applicable) in accordance with the 
manufacturer's instructions. Under clear 
stack conditions, verify the zero 
alignme~t (performed in Section 8.1.1) 
by assurmg that the monitoring system 
response for the simulated zero check 
coincides with the actual zero measured 
by the transmissometer across the clear 
stack. Adjust the zero alignment. if 
necessary. Then, after the affected 
facility has been started up and the 
effluent stream reaches normal 
operating temperature, recheck the 
optical alignment. If the optical 
alignment has shifted realign the optics. 

8.2.2 Optical and Zero Alignment 
(Alternative Procedure). If the facility is 
already on line and a zero stack 
condition cannot practicably be 
obtained, use the zero alignment 
obtained during the preliminary 
adjustments (Section 8.1.1) prior to 
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installation of the trensmissometer on 
the stack. After completing all the 
preliminary adjustments end tests 
required in Section 8.1. install the 
system et the source and align the 
optics, i.e .. align the light beam from the 
transmissometer upon the optical 
surface located across the duct or stack 
in accordance with the manufacturer's 
inst_ruction. The zero alignment 
conducted in this manner shall be 
verified and adjusted, if necessary, the 
first time the facility is not in operation 
after the operational test period has 
been completed. 

8.3 Conditioning Period. After 
completing the preliminary field 
adjustments (Section 8.2). operate the 
system according to the manufacturer's 
instructions for en initial conditioning 
period of not less than 168 hours while 
the source is operating. Except during 
times of instrument zero and upscale 
calibration checks, the continuous 
monitoring system will analyze the 
effluent gas for opacity and produce a 
permanent record of the continuous 
monitoring system output. During this 
conditioning period there shall be no 
unscheduled maintenance, repair, or 
adjustment. Conduct daily zero 
calibration and upscale calibration 
checks, end, when accumulated drift 
exceeds the daily operating limits, make 
adjustments and/or clean the exposed 
optical surfaces. The data recorder shall 
reflect these checks end adjustments. At 
the end of the operational test period, 
verify that the instrument optical 
alignment is correct. If the conditioning 
period is interrupted because of source 
breakdown (record the dates and times 
of process shutdown), continue the 168-
hour period following resumption of 
source operation. If the conditioning 
period is interrupted because of m'onitor 
failure, restart the 168-hour conditioning 
period when the monitor becomes 
operational. 

8.4 Operational Test Period. After 
completing the conditioning period 
operate the system for an additional 
168-hour period. It is not necessary that 
the 168-hour operational test period 
immediately follow the 168-hour 
conditioning period. Except during times 
of instrument zero and upscale 
calibration checks, the continuous 
monitoring system will analyze the 
effluent gas for opacity and will produce 
a permanent record of the continuous 
monitoring system output. During this 
period, there will be no unscheduled 
r.iaintenance, repair, or adjustment. Zero 
and calibration adjustments. optical 
surface cleaning, and optical 
realignment may be performed 
(optional) only at 24-hour intervals or at 

I 
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such shorter intervals as the 
manufacturer's written instructions 
specify. Automatic zero and calibration 
adjustments made by the monitoring 
system without operator intervention or· 
initiation are followable at any time. If 
the operational test p1;?riod is inlerrtipted 
because of source breakdown, continue 
the 168-hour period following 
resumption of source operation. If the 
test period is interrupli;!d because of -
monitor failure, restart the 168-hour 
period when the monitor becomes 
ope~ational. During the operational test 
period. perform the following test 
procedures: 

8.4.1 Zero Drift Test. At the outset of 
the 168-hour operational test period, 
record the initial simulated zero and 
upscale opacity readings (see example 
Figure 1-3). After each 24-hour interval 

. check and record the final zero reading 
before any optional or required cleaning 
and adjustment. Zero and upscale 
calibration adjustments, optical surface 
cleaning, and optical realignment may 
be performed only at 24-hour intervals 
(or at such shortei: intervals as the 
manufacturer's written instructions 
specify) but are optional. However, 
adjujltments and/or cleaning must be 
performed when the accumulated zero 
calibration or upscale calibration drift 
exceeds the 24-hour drift specifications 
(±2 percent opacity). If no adjustments 
are made after the zero check the final 
zero reading is recorded as the initial 
reading for the next 24-hour period. If 
adjustments are made, the zero value 
after adjustment is recorded as the 
initial zero value for the next 24-hour 
period. If the instrument has an 
automatic zero compensation feature for 
dirt accumulation on exposed lens, and 
the zero value cannot be measured 
before compensation is entered then 
record the amount of automatic zero 
compensation for the final zero reading 
of each 24-hour period. (List the 
indicated zero values of the monitoring 
system in parenthesis.) 

8.4.2 Upscale Drift Test. At each 24· 
hour interval. after the zero calibration 
value has been checked and any 
optional or required adjustments have 
been made. check and record the 
sim.ulated upscale calibration value. If 
no further adjustments are made to the 
calibration system at this lime, the final 
upscale calibration value is recorded as 
the initial upscale value for the next 24-
hour period. If an instrument spa11 
adjustment is made, the upscale value 
after adjustment is recorded as the 
initial upscale for the next 24-hour 
period. 

During the operational test period 
record all adjustments, realignments and 
lens cleanings. · 

9. Calculation, Data Analysis, and 
Reporting 

. 9.1 Arithmetic Mean. Calculate the 
mean of a set of data as follows: 

Equation 2-1 

Where: 
x = mean value. 
n = number of data points. 
l:x, = algebraic sum of the individual 

measurements, Xi 

9.2 Confidence Interval. Calculate 
the 95 percent confidence interval (two
sided) as follows: 

c. I . • t. 975 -~ 
95 n•ii:f / n !Ix/) - (tx1) 

Equation 2-7 

Where: 
c.1 ... = 95 percent confidence interval 

estimate of the average mean value. 
1.975 = 1(1-a/2). 

Table 1-S-'.975 Values 

n '.975 n '.975 n '.975 

2 12.708 7 2.447 12 2.201 
. 3 4.303 8 2.385 13 2.179 

4 3.182 9 2.306 14 2.160 
5 2.776 10 2.262 15 2.145 
6 2.571 11 2.226 16 ; 2.131 

The values in this table are already 
corrected for·n-1 degrees of Freedom. 
Use n equal to the number of data 
points. · 

9.3 Conversion of Opacity Values 
from Monitor Pathlength to Emission 
Outlet Pathlength. When the monitor 
pathlength is different than the emisson 
outlet pathlength. use either of the 
following equations to convert from one 
basis to the other (this conversion may 
be automatically calculated by the 
monitoring system): 
log(l·Op,)=(L./L,) Log (1-0p,) Equation 1-4 

Di= (L./L,) Equation 1-5 

Where: 
Op,= opacity of the effiuent based upon L, 
Op,= opacity or the effiuent based upon I., 
L1 =monitor pathlength 
L.=emission outlet pathlength 
D, =optical density of the effluent based 

upon L, 
D1 =optical density or the effieunt based 

upon I., 

9.4 Spectral Response. Using the 
spectral data obtained in Section 6.1, 
develop the effective spectral response 
curve of the transmissometer. Then 
determine and report the peak spectral 
response wavelength, the mean spectral 
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response wavelength, and the maximum 
response at any wavelength below 400 . 
nm and above 700 nm expressed as a 
percentage of the peak response. 

9.5 Angle of View. For the horizontal 
and vertical directions, using the data 
obtained in Section 6.2, calculate the 
response of the receiver as a function of 
viewing angle {21 centimeters of arc 
with a radius of 3 meters equal 4 
degrees), report relative angle of view 
curves, and determine and report the 
angle of view. 

9.6 Angle of Projection. For the 
horizontal and vertical directions. using 
the data obtained in Section 6.3, 
calculate the response of the 
photoelectric detector as a function of 
projection angle, report relative angle of 

··projection curves, and determine and 
report the angle of projection. 

, 9.7 Calibration Error. See Figure 1-1. 
If.the pathlength is not adjusted by the 

tmeasurement system, subtract the 
,actual calibrated attenuator value from 
the value indicated by the measurement 

,system recorder for each of the 15 
.ri;?adings obtained pursuant to Section 

':~;1.4. If the pathlength is adjusted by the 
·'measurement system subtract the "path 
. 'adjusted" calibrated attenuator values 
· from the values indecated by the 

measurement system recorder the "path 
':ai:ljusted" calibrated attenuator values 

are calculated using equation 1-4or1-
. · 5): Calculate the arithmetic mean 
1difference and the 95 percent confidence 
1interval of the five tests at each 
rattenuator value using Equations 1-2 

•,and 1-3. Calculate the sum of the 
'.absolute value of the mean difference 

.. ;and the 95 percent confidence interval 
:for each of the three test attenuators; 
.report these three values as the 
calibration error. 
- 9.8 Zero and Upscale Calibration 

Drifts. Using the data obtained in 
·1Sections 8.4.1 and 8.4.2 calculate the 

. -~ero and upscale calibration drifts. Then 
calculate the arithmetic means and the 

·95 percent confidence intervals using 
Equations 1-2 and 1-3. Calculate the 
sum of the absolute value of the mean 
.and the 95 percent confidence interval 
and report these values as the 24-hour 

·zero drift and the 24-hour calibre ti on 
.drift. 

9.9 Response Time. Using the data 
collected in Section 8.1.5, calculate the 

·mean lime of the 10 upscale and 
downscale tests and report this value as 
the system response time. 

9.10 Reporting. Report the following 
(summarize in tabular form where 
appropriate). 

9.10.1 General Information. 
a. Instrument Manufacturer. 
b. Instrument Model Number. 
c. Instrument Serial Number. 
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d. Person(s) responsible for 
operational and conditioning test 
periods and affiliation. 

e. Facility being monitored. 
f. Schematic of monitoring system 

measurement path location. 
g. Monitor pathlength, meters. 
h. Emission outlet pathlength, meters. 
i. System span valull, percent opacity. 
j. Upscale calibration value, percent 

opacity. 
k. Calibrated Attenuator values (low, 

mid, and high range), percent opacity. 
9.10.2 Design Specification Test 

Results 
a. Peak spectral response, nm. 
b. Mean spectral response, nm. 
c. Response above 700 nm, percent of 

peak. _ 
d. Response below 400 nm, percent of 

peak. 
e. Total angle of view, degrees. 
f. Total angle of projection, degrees. 
9.10.3 Operational Test Period 

Results. 
a. Calibration error, high-range, 

percent opacity. 
b. Calibration error, mid-range, 

percent opacity. 
c. Calibration error, low-range, 

percent opacity. 
d. Response time, seconds. 
e. 24-hour zero drift, percent opacity. 
f. 24-hour ca Ii bra lion drift, percent 

opacity. 
g. Lens cleaning, clock time. 
h. Optical alignment adjustment, clock 

time. - · 
9.10.4 Statements. Provide a 

statement that the conditioning and 
operational test periods were completed 
according to the requirements of 
Sections 8.3 and 8.4. In this statement, 
include the time periods during which 
the conditioning and operational test 
periods were conducted. 

9.10.5 Appendix. Provide the data 
tabulations and calculations for the 
above tabulated results. 

9.11 Retest. If the continuous 
monitoring system operates within the 
specified performance parameters of 
Table 1-1, the operational test period 
will be successfully concluded. If the 
continuous monitoring system fails to 
meet any of the specified performance 
parameters. repeat the operational test 
period with a system that meets the 
design specifications and is expected to 
meet the performance specifications. 

10. Bibliograpny. 
10.1 "Experimental Statistics," 

Department of Commerce, National 
Bureau of Standards Handbook 91, 1963, 
pp. 3-31, paragraphs 3-3.1.4. 

10.2 "Performance Specifications for 
Stationary-Source Monitoring Systems 
for Gases and Visible Emissions," 
Environmental Protection Agency,· 
Research Triangle Park, N. C., EPA-650/ 
2-74--013, January 1974. r 
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Person. Conducting :rest Analyzer Manufacturer 

Affiliation Model/Serial No. 

Date - Location 

Monitor Pathlength, L1 Emissi.on Outlet Pathlength, L2 

Monitoring System Output Pathlength Corrected? Yes_No-

Cali!Jrated Neutral Density Filter Values 

Actual Optical Density (Opacity): Path Adjusted Optical Density (opacity) 

Low Range_( ) Low Range ( __ ) 
Mid Range ( ) Mid Range ( __ ) 
High Range ( ) High Range ( __ ) 

Run Calibration Filter Instrument Reading Arithmetic Difference 

Number Value (Percent Opacity) (%Opacity) 

(Path Adjusted Percent Opacity) Low Mid High 

1- Low - -
2-Mid - -
3- High - -
4-Low - -
5-Mid - -
6 - High - -
7-Low - -
8-Mid - -
9- High - -
10-Low - -
11-Mid - -
12-High - -
13-Low - -
14-Mid - -
15-High - - -

C>< x x 
Arithmetic Mean (Equation 1 - 2): A 

Confidence Interval (Equation 1 "."' 3): B 

Calibration Error I A I + Isl 

Figure 1 - 1. Calibration error determination 
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Person Conducting Test Analyzer M~nufacturer 

Affiliation Model/Serial No. 

Date Location 

High Range Calibration Filter Value: Actual Optical Density (0.pacity) ( ) 

Path Adjusted Optical Density (Opacity) ( ) 

Upscale Response Value ( 0.95 x filter value) percent opacity 

Downscale Response Value (0.05 x filter value) percent opacity 

Upscale 1 seconds 

2 seconds 

3 seconds 

4 seconds 

5 seconds 

Downscale · 1 seconds 

2 seconds 

3 seconds 

4 seconds 

5 seconds 

Average response seconds 

Figure 1-2. Resronse Time Determination 
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Person Conducting Test __________ _ 

AffilJation ----------------Date _________________ _ 

Analyzer Manufacturer---------

Model/ Serial No·----------

Location ---------------

Monitor Pathlength, L1 -------- Emission Outlet Pathlength, L2 ----------

Monitoring System Output Pathlength Corrected: 7 Yes _.No_ 

Upscale Calibration Value : Actual Optical Density (Opacity) ( __ ) . 

Path Adjusted Optical Density (Opacity) ( __ ) 

Percent Opacity Align-

,._ 
"C 

Zero ~ Upscale Calibration Upscale ::I 

Date Time Zero Reading• Drift :c Reading Drift 
-

"' Initial Final e Initial Final 
Begin End A B C=B-A cu D E F=E-D N 

Arithmetic Mean (Eq. 1-2) 

Confidence Interval (Eq. 1-3) 

Zero Drift 

•without automatic zero compensation 

.. if zero was adjusted (manually or automatically) 

prior to upscale check, then use c = 0. 

Calibration Drift 

Figure 1 • 3. Zero Calibration Drift Determination 
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Performance Specification 2-
Specifications and Test Procedures for 
SO, and NO. Continuous Monitoring 
Systems in Stationary Sources 

1. Applicability and Principle 

1.1 Applicability. This Specification 
contains (a} installation requirements, 
(b} instrument performance and 
equipment specifications, and (c) test 
procedures and data reduction 
procedures for evaluating the 
acceptability of SO, and NO. continuous 
monitoring systems, which may include, 
for certain stationary sources, diluent 
monitors. The test procedures in item 
(c), above, are not applicable to single
pass, in-situ continuous monitoring 
systems; these systems will be 
evaluated on a case-by-case basis upon 
written request to the Administrator and 
alternative test procedures will be 
issued separately. 

1.2 Principle. Any SO, or NO. 
continuous monitoring system that is 
expected to meet this Specification is 
installed. calibrated, and operated for a 
specified length of time. During this 
specified time period, the continuous 
monitoring system is evaluated to 
determine conformance with the 
Specification. 

2. Definitions 

2.1 Continuous Monitoring System. 
The total equipment required for the 
determination of a gas concentration or 
a gas emission rate. The system consists 
of the following major sub-systems: 

2.1.1 Sample Interface. That portion 
of a system that is used for one or more 
of the following: sample acquisition, 
sample transportation, sample 
conditioning. or protection of the 
monitor from the effects of the stack 
effluent. 

2.1.2. Pollutant Analyzer. That 
portion of the system that senses the 
pollutant gas and generates an output' 
that is proportional to the gas 
concentration. 

2.1.3. Diluent Analyzer (if 
applicable}. That portion of the system 
that senses the diluent gas (e.g .. CO, or 
0,) and generates an output that is 
proportional to the gas concentration. 

2.1.4 Data Recorder. That portion of 
the monitoring system that provides a 
permanent record of the analyzer 
output. The data recorder may include 
automatic data reduction capabilities. 

2.2 Types of Monitors. Continuous 
monitors are categorized as "extractive" 
or "in-situ," which are further 
categorized as "point," "multipoint," 
"limited-path," and "path" type 
monitors or as "single-pass" or "double
pass" type monitors. 

2.2.1 Extractive Monitor. One that 
withdraws a gas sample from the stat:k 
and transports the sample to' the 
analyzer. 

2.2.2 In-situ Monitor. One that 
senses the g!ls concentration in the 
stack environment end does not extract 
a sample for analysis. 

2.2.3 Point Monitor. One that 
measures the gas concentration either at 
a single point or along a path which is 
less then 10 percent of the length of a 
specified measurement line. 

2.2.4 Multipoint Monitor. One that 
measures the gas concentration at 2 or 
more points. 

2.2.5 Limited-Path Monitor. One that 
measures the gas concentration along a 
_path, which is 10 to 90 percent of the 
length of a specified measurement line. 

2.2.6 Path Monitor. One that 
measures the gas concentration along a 
path, which is greater than 90 percent of 
the length of a specified measurement 
line. 

2.2.7 Single-Pass Monitor. One that 
has the transmitter and the detector on 
opposite sides of the stack or duct. 

2.2.8 Double-Pass Monitor. One that 
has the transmitter and the detector on 
the same side of the stack or duct. 

2.3 Span Value. The upper limit of a 
gas concentration measurement range 
which is specified for affected source 
categories in the applicable subpart of 
the regulations. 

2.4 Calibration Gases. A known 
concentration of a gas in an appropriate 
diluent gas. 

2.5 Calibration Gas Cells or Filters. 
A device which, when inserted between 
the transmitter and detector of the 
analyzer, produces the desired output 
level on the data recorder. 

2.6 Relative Accuracy. The degree of 
correctness including analytical 
variations of the gas concentration or 
emission rate determined by the 
continuous monitoring system, relative 
to the value determined by the reference 
method(s). · 

2.7 Calibration Error. The difference 
between the gas concentration indicated 
by the continuous monitoring system 
end the known concentration of the 
calibration gas, gas cell, or filter. 

2.8 Zero Drift. The difference in the 
continuous monitoring-system output 
readings before and after a stated period 
of operation during which no 
unscheduled maintenance, repair, or 
adjustment took place and when the 
pollutant concentration at the time of 
the measurements was zero (i.e., zero 
gas, or zero gas cell or filter). 

2.9 Calibration Drift. The difference 
in the continuous monitoring system 
output readings before end after a stated 
period of operation during which no 

V-Appendix B-12 

unscheduled maintenance, repair or 
adjustment took place and when the 
pollutant concentration at the time of 
the measurements was a high-level 
value (i.e., calibration gas, gas cell or 
filter). 

-. 2.10 Response Time. The amount of 
time it takes the continuous monitoring 
system to display on the date recorder 
95 percent of a step change in pollutant 
concentration. 

2.11 Conditioning Period. A 
minimum period of time over which the 
continuous monitoring system is 
expected to operate with no 
unscheduled maintenance. repair, or 
adjustments prior to initiation of the 
operational test period. 

2.12 Operational Test Period. A 
minimum period of time over which the 
continuous monitoring system is 
expected to operate within the 
established performance specifications 
with no unscheduled maintenance, 
repair or adjustment. 

3. Installation Specifications 

Install the continuous monitoring 
system at a location where the pollutant 
concentration measuremen~ are 
representative of the total emissions 

· from the affected facility and are 
representative of the concentration over 
the cross section. Both requirements can 
be met as follows: 

3.1 Measurement Location. Select an 
accessible measurement location in the 
stack or ductwork that is at least 2 
equivalent diameters downstream from 
the nearest control device or other point 
at which a change in the pollutant 
concentration may occur and at least 0.5 
equivalent diameters upstream from the 
effluent exhaust. Individual subparts of 
the regulations may contain additional 
requirements. For example, for steam 
generating facilities, the location must 
be downstream of the air preheater. 

3.2 Measurement Points or Paths. 
There are two alternatives. The tester 
may choose either (a) to conduct the 
stratification check procedure given in 
Section 3.3 to select the point, points, or 
path of average gas concentration. or (b) 
to use the options listed below without a 
stratification check. 

Note.-For the purpose of this section. the 
"centroidal area" is defined as a concentric 
area that is geometrically similar to the stack 
cross section and is no greater than 1 percent 
of the stack cross-sectional area. 

3,2.1 SO, end NO. Path Monitoring 
Systems. The tester may choose to 
centrally locate the sample interface 
(path) of the monitoring system on- a 
measurement line that passes through 
the "centroidal area" of the cross 
section. 
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3.2.2 SO, and NOa Multipoint 
Monitoring Systems. The tester may 
cho9se to space 3 measurement points 
along a measurement line that passes 
through the "centroidal area" of the 
stack cross section, al distances of 16.7, 
50.0, and 83.3 percent of the way across 
it (see Figure 2-1 ). 

"CENTROIOAL 
AREA" '-. 

"CENTROIOAL 
AREA"' 

~[ 

I 

D 

l 

3 

2 

1 

POINT DISTANCE 

NO. 1% OF LI. 

1 16.7 
·2 50.0 
3 83.3 

3 

2 

1 

I 

L 

figure 2-1. Location of an uample measurement line (L) and measurement points. 
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The following sampling strategies, or 
equivalent. for measuring the 
concentrations at the 3 points are . 
acceptable: (a) The use of a 3-probe or a 
3-hole single probe arrangment, · 
provided that the sampling rate in each 
of the 3 probes or holes is maintained 
within 10 percent of their average rate 
(This option requires a procedure, 
subject to the approval of the 
Administrator, to demonstrate that the 
proper sampling rate is-maintained); or 
(b) the use of a traversing probe 
arrangement, provided that a 
measurement at each point is made at 
least once every 15 minutes and all 3 
points are traversed and sampled for 
equal lengths of time within 15 minutes. 

3.2.3 so. Single-Point and Limited
Path Monitoring Systems. Provided that 
(a) no "dissimilar" gas streams (i.e., 
having greater than 10 percent 
difference in pollutant concentration 
from the average) are combined 
upstream of the measurement location, 
and (b) for steam generating facilities, a 
CO, or o. cotinuous monitor is installed 
in addition to the SO. monitor, 
according to the guidelines given in 
Section 3.1 or 3.2 of Performance 
Specification 3, the tester may choose to 
monitor SO, at a single point or over a 
limited path. Locate the point in or 
centrally locate the limited path over the 
"centroidal area." Any other location 
within the inner 50 percent of the stack 
cross-sectional area that has been 
demonstrated (see Section 3.4) to have a 
concentration within 5 percent of the 
concentration at a point within the 
"centroidal area" may be used. 

3.2.4 NO. Single-Point and Limited
Path Monitoring Systems. For NO. 
monitors, the tester may choose the 
single-point or limited-path option 
described in Section 3.2.3 only in coal
burning steam generators (does not 
include oil and gas-fired units) and nitric 
acid plants, which have no dissimilar 
gas streams combining upstream of the 
measurement location. 

3.3 Stratification Check Procedure. 
Unless specifically approved in Section 
3.2., conduct a stratification check and 
select the measurement point, points, or 
path as follows: 

3.3.1 Locate 9 sample points, as 
shown in Figure 2-2, a or b. The tester 
may choose to use more than 9 points, 
provided that the sample points are 
located in a similar fashion as in Fgure 
2-2. 

3.3.2 Measure at least twice the 
pollutant and. if applicable (as in the 
case of steam generators), COa or 01 
·concentrations at each of the sample 
points. Moisture need not be determined 
for this step. The following methods are 
acceptable for the measurements: (a) 
Reference Methods 3 (grab-sample), 6 or 
7 of this part; (b) appropriate 
Instrumental methods which give 
relative responses to the pollutant (i.e., 
the methods need not be absolutely 
correct), subject to the approval of the 
Administrator; or (c) alternative 
methods subject to the approval of the 
Administrator. Express all · 
measurements, if applicable, in the units 
of the applicable standard. 

3.3.3 Calculate the mean value and 
select a point, points, limited-path, or 
path which gives an equivalent value to 
the mean. The point or points must be 
within, and the limited-path or path 
must pass through, the inner 50 percent 
of the stack cross-sectional area. All 
other locations must be approved by the 
Administrator. 
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Figure 2'2. Location of 9 sampling points for stratification check. 
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3.4 Acceptability of Single Point or 
Limited Path Alternative Location. Any 
of the applicable measurement methods 
mentioned in Section 3.3.2, above, may 
be used. Measure the pollutant and, if 
applicable. CO, or o, concentrations at 
both the centroids! area and the 
alternative locations. Moisture need not 
be measured for this test. Collect a 21· 
minute integrated sample or 3 grab
samples, either at evenly spaced (7 ± 2 
min.) intervals over 21 minutes or all 
within 3 minutes. at each location. Run 
the comparative tests either 
concurrently or within 10 minutes of 
each other. Average the results of the 3 
grab-samples. 

Repeat the measurements until a 
minimum of 3 paired measurements 
spanning a minimum of 1 hour of 
process operation are obtained. 
Determine the average pollutant 
concentrations at the centroidal area 
and the alternative locations. If 
applicable. convert the data in terms of 
the standard for each paired set before 
taking the average. The alternative 
sampling location is acceptable if each 
alternative location value is within ± 10 
percent of the corresponding centroidal 
area value and if the average at the 
alternative location is within 5 percent 
of the average of the centroidal area. 

4. Performance and Equipment 
Specifications 

The continuous monitoring system 
performance and equipment 
specifications are listed in Table 2-1. To 
be considered acceptable, the 
continuous monitoring system must 
demonstrate compliance with these 
specifications using the test procedures 
of Section 6. 

5. Apparatus 

5.1 Continuous Monitoring System. 
Use any continuous monitoring system 
of so. or NO, which is expected to meet 
the specifications in Table 2-1. For 
sources which are required to convert 
the pollutant concentrations to other 
emission units using diluent gas 
measurements. the diluent gas 
continuous monitor, as described in 
Performance Specification 3 of this 
Appendix. is considered part of the 
continuous monitoring system. The data 
recorder may be an analog strip chart 
recorder type or other suitable device 
with an input signal range compatible 
with the analyzer output. 

5.2 Calibra.tion Gases. For 
continuous monitoring systems that 
allow the introduction of calibration 
gases to the analyzer, the calibration 
gases may be so. in air or N •• NO in N,, 
and NO. in air or N •. Two or more 
calibration gases may be combined in 
the same gas cylinder, except do not 
combine the NO and air. For NOs 
monitoring systems that oxidize NO to 
NO •. the calibration gases must be In the 
form of NO. Use three calibration gas 
mixtures as specified below: 

5.2:1 High-Level Gas. A gas 
concentration that is equivalent to 80 to 
90 percent of the span value. 

Table 2-t.-COn/inuous Monitoring sYslBm 
Psrlonnance Biid Equipment Specifications 

P11ameter 

1. Conditioning 
penoc:t •. 

2. OPe<a!ional teal ..,168 hours. 
perioll •. 

3. C&libration erTor • . .. 5 pct of eacll rnicMINel and high. 
levet calibration value. 

4. Response time .. _. c; 15 minutes (5 "*1u181 lor 3-polnl 

5. Zero drift (2· 
hour)"·'. 

8. Zero drill (24-

llourl •·•. 
7. Calibration drill 
12~11our1•. 

8. c.Jlntion drift 
(24-hour) •. 

II. Relative 
8CCU'lcy' 

10 Calibration gas 
cell• or liltar8 

11. Oata recorder 
ctwtrasolutlon. 

12. Extractive 
sysrems with diluent 
monitor& 

lraveraing ptObe anangllll*lll. 
.. 2 pct ol span value. 

.. 2 pct of span value. 

.. 2 pct ol epan value. 

c;2.s pct or span va1ue. 

c; 20 pct ol the mean value ol 
raterenc:e melhod(&I - datl In 
terms ol emission l1andan:I or 10 
percent or the .,picabta ; 
ltandard. - ii greater. 

Must pro¥ide • cll8Ck of Ill analyzer . 

inlemaJ mirror& and --and .. 
elec1ronic circullry Including the 
radiation source and detector 

UMmbly which ... IOmally -
in sampling and analysia. 

Olart 8cale9 lllUll be readable to 
wi1hln c; o.so pct ol full-scale. 

Must use the aame sample -
to sample both the pollutant end 
diluent gases. Place in aeries 
(diluent alter pol1u1ant -'YZ811 or 
U111 "T."•Ouring the 

cordtioning and -·tional test 
periods. the continuous monitoring 
aysrem lhal no1 require any 
corrective maintenance. repair, 
replacement. or adjustment olller 
thin that clearly specified .. 
routine and required in the 
-ation and maintenance 
manuals. • Expreased u the 1Um 
or the ab9otute mean •atue ptus 
the 95 percent confidence inlerYal 
o1 a seriet or tests ci¥ided by a 
reference •alue. •A low- (S. 
15 percent of span •alue) drill teat 
may be substituted for the zero 
Drift-tests. 

5.2.2 Mid-Level Gas. A gas 
concentration that Is equivalent to 45 to 
55 percent of the span v_alue. 
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5.2.3 Zero Gas. A gas concentration 
of less than 0.25 percent of the span 
value. Ambient air may be used for the 
zero gas. 

5.3 Calibration Gas Cells or Filters. 
For continuous monitoring systems 
which use calibration gas cells or filter&, 
use three certified calibration gas cells 
or filters as specified below: 

5.3;1 High-Level Gas Cell or Filter. 
One that produces an output equivalent 
to 80 to 90 percent of the span value. 

5.3.2 Mid-Level Gas Cell or Filter. 
One that produces an output equivalent 
to 45 to 55 percent of the span value. 

5.3.3 Zero Gas Cell or Filter. One 
that produces an output equivalent to 
zero. Alternatively, an analyzer may 
produce a zero value check by 
mechanical means, such as a movable 
mirror. 

5.4 Calibration Gas-Gas Cell or 
Filter Combination. Combinations of the 
above may be used. 

6. Performance Specification ·Test 
Procedures. 

6.1 Pretest Preparation. 
6.1.1 Calibration Gas Certification. 

The tester may select one of the 
following alternatives: (a) The tester 
may use calibration gases prepared 
according ·to the protocol defined in 
Citation 10.5, I.e. These gases may be 
used as received without reference 

. method analysis (obtain a statement 
from the gas cylinder supplier certifylns 
that the calibration gases have been 
prepared according to the protocol); or 
(b) the tester may use calibration gases 
not prepared according to the protocol. 
In case (b), he must perform triplicate 
analyses of each calibration gas (mid
level and high-level, only) within 2 
weeks prior to the operational test 
period using the appropriate reference 
methods. Acceptable procedures are 
described in Citations 10.6 and 10.7. 
Record the results on a data sheet 
(example is shown in Figure 2-3). Each 
of the individual analytical results must 
be within 10 percent (or 15 ppm. 
whichever is greater) of the average: 
otherwise. discard the entire set and 
repeat the triplicate analyses. If the 
average of the triplica le reference 
method test results is within 5 percent of 
the calibration gas manufacturer's tag 
value, use the tag value: otherwise. 
conduct at least 3 additional reference 
method test analyses until the results of 
6 individual runs (the 3 original plus 3 
additional) agree within 10 percent or 15 
ppm, whichever is greater, of the 
average. Then use this average for the 
cylinder value. 
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Figure 2-3. Analysis of Calibration Gases8 

Date __ _ (Must be wf th1n 2 weeks prior to the 
·operational test period} · 

Reference Method Used 
·-~~--~~---

-;-mp-le-Run ·-----Mid-levelb- H'i;·levelc--. 

~le!!!.._·~-------~E!'--~-·~ 
1 _.,._ ______ _ 
2 ----------
3 

-~----~-------
verage ___________________ __. ____ _ 
axfmum % Dev1ationd __ _._. _____ _ 

• 1 Not necessary if the protocol in Citation 10.5 is used 
to prepare the gas cylinders. 

b Average ir.ust be 45 to 55 percent of span value. 

c Average must be 80 to 90 percent of span value. 

d.Must be < + 10 percent of applicable average or 15 ppm, 
whichever Ts greater. 
6.1.2 Calibration Gas Cell or Filter 

Certification. Obtain (a)·a statement 
from the manufacturer certifying that the 
calibration gas cells or filters (zero, mid
)evel, and high-level) will produce the 
stated instrument responses for the 
continuous monitoring system, and (b) a · 
description af the test procedure and 
equipment used to calibrate the cells or 
filters. At a minimum, the manufacturer 
mus\ have calibrated the gas cells or 
filters against a simulated source of 
known concentration. 

6.2 Conditioning Perk>d. Prepare the 
monitoring system for opera lion 
according to the manufacturer's written 
instructions. At the outset of the 
conditioning period, zero and span the 
system. Use the mid-level calibration 
gas (or gas cell or filter) to set the span 
at 50 percent of recorder full-scale. If 
necessary to determine negative zero 
drift, offset the scale by 10 percent. (Do 
not forget to account for this when using 
the calibration curve.) If a zero offset is 
not possible or is impractical, a low
level drift may be substituted for the 
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. zero ·drift. by using a low-level (5 to 15 
percent of span value) calibration gas 
(or gas cell or filter). This low-level 
calibration gas (or gas cell or filter) need 
not be certified. Operate the continuous 
monitoring system for an initial 168-hour 
period in the manner specified by the 
manufacturer. Except during times of 
instrument zero, calibration checks, and 
system backpurges, the continuous 
monitoring system shaii collect and 
condition the effluent gas sample (if 
applicable), analyze the sample for the 
·appropriate gas constituents,- and 
produce a permanent record of the 
system output. Conduct daily zero and 
mid-level calibration checks and, when 
drift exceeds the daily operating limits, 
make adjustments. The data recorder 
shall reflect these checks and 
adjustments. Keep a record of any 
instrument failure during this time. If the 
conditioning period is interrupted 
because of source breakdown (record 
the dates and times of process 
shutdown), continue the 168-hour period 
following resumption of source 
operation. If the conditioning period is 
interrupted because of monitor failure, 
restart the 168-hour conditioning period 
when the monitor becomes functional. 

6.3 Operational Test Period. Operate 
the continuous monitoring system for en 
additional 168-hour period. The 
continuous monitoring system shell 
monitor the effluent, except during 
periods when the system calibration and 
response time are checked or during 
system backpurges; however, the system 
shall produce a permanent record of all 
operations. Record any system failure 
during this time on the data recorder 
output sheet. 

It is not necessary that the 168-hour 
operational test period immediately 
follow the 168-hour conditioning period. 
During the operational test period, 
perform the following test procedures: 

6.3.1 Calibration Error 
Determination. Make a total of 15 
nonconsecutive zero. mid-level, and 
high-level measurements (e.g., zero, mid
level, zero, high-level, mid-range, etc.). 
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This will result in e set of 5 each of zero, 
mid-level. and high-level measurements. 
Convert the data output to concentration 
units, if necessary, end record the 
results on a data sheet (example is 
shown in Figure 2-4). Calculate the 
differences between the reference 
calibration gas concentrations and the 
measurement system reading. Then 
calculate the mean, confidence interval, 
and calibration errors separately for the 
mid-level and high-level concentrations 
using Equations 2-1. 2-2, and 2-3. In 
Equation 2-3, use each respective 
calibration gas concentration for R.V. 

Figur~ 2-4. Calibration Error Detennination 

I Ca ThratTongas ea5urementsystem Arlthmetic 
•Run. concentrationa reading differences 1-no_. ___ ~ _________ .P.P!!!.. ________ m ____ _ 

I 
A 8 A-8 

Mid High i,--- ---------------'-- ------

'
·----~_--___ -._-_-__ ---

--+----------- --- -----
1_ :-

I 6 

-----------
----- ---------- --· ---, __________ _ 

: 7 
I---·------; 8 

• 
, __ 9 __ _ ---------------- --- ---
10 

11 
12 

------------- ---- -------t 
-------- ----------
--------

-+-------- ---------- ----- ----13 -------- --------------14 
1- -------- ---------- ---

.,5 .- Arithmetic Mean (Eq. 2-1) • 

-confidence IntervallEci. 2-2) = 

cal'ibruion'Error (rq,2:3)!>-; ------------------ ----
a Ca11bratfon Data from Section 6.1.1 or 6.1.·2 

Mid-level: C = ppm-
High-level: D = ppm 

b Use C or D as R.V. in Eq. 2-3 

Figure 2-5. Response Time 

Date ____________ Hfgh-level • ____ ppm 

--------·-----------
Test Run Upscale 

min. ---------- -. --------------
1 

2 

Downscale 
min. 

--------- ----------
3 

Average A = B = ------------------ ---------
System Response Tfme (slower of A and B} c ---- mfn. 
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8.3.2 Response Time Test Procedure. 
Al a minimum, each response lime lest 
shall provide a check of the entire 
sample transport line (if applicable), any 
sample conditioning equipment (if 
applicable), the pollutant analyzer, and 
the data recorder. For in-situ systems, 
perform the response time check by 
introducing the calibration gases at the 
sample interface (if applicable), or by 
introducing the calibration gas cells or 
filters at an appropriate location in the 
pollutant analyzer. For extractive 
monitors. introduce the calibration gas 
al the sample probe inlet in the stack or 
at the point of connection between the 
rigid sample probe and the sample 
transport line. If an extractive analyzer 
is used to monitor the effluent from more 
than one source, perform the response 
time test for each sample interface. 

To begin the response time test, 
Introduce zero gas (or zero cell or filter) 
Into the continuous monitor. When the 
system output has stabilized, switch to 
monitor the stack effluent and wait until 
a "stable value" has been reached. 
Record the upscale response time. Then, 
introduce the high-level calibration gas 
(or gas cell or filter). Once the system 
has stabilized at the high-level 
concentration, switch to monitor the 
stack effluent and wait until a "stable 
value" is reached. Record the downscale 
response time. A "stable value" is 
equivalent to a change of leBB than t 
percent of span value for 30 seconds or 5 
percent of measured average 
concentration for 2 minutes. Repeat the 
entire procedure three times. Record the 
results of each test on a data sheet 
(example is shown in Figure 2-5). 
petermine the means of the upscale and 
downscale response times using 
Equation 2-1. Report the slower time as 
the system response time. 

6.3.3 Field Test for Zero Drift and 
Calibration Drift. Perform the zero and 
calibration drift tests for each pollutant 
analyzer and data recorder in the 
continuous monitoring system. 

6.3.3.1 Two-hour Drift. Introduce 
consecutively zero gas (or zero cell or 
filter) and high-level calibration gas (or 
gas cell or filter) at 2-hour intervals until 
15 sets (before and after) of data are 
obtained. Do not make any zero or 
calibration adjustments during this time 
unless otherwise prescribed by the 
manufacturer. Determine and record the 
amount that the output had drifted from 
the recorder zero and high-level value 
on a data sheet (example is shown in 
Figure 2-6). The 2-hour periods over 
which the measurements are conducted 
need not be consecutive. but must not 
overlap. Calculate the zero and 
calibration drifts for each set. Then 

calculate the mean, confidence interval 
and zero and calibration drifts (2-hour) 
using Equations 2-1, 2-2, and 2-3. In 
Equation 2-3, use the span value for R.V. 

6.3.3.2 Twenty-Four Hour Drift. In 
addition to the 2-hour drift tests. perform 
a series of seven 24-hour drift tests as 
follows: At the beginning of each 24-
hour period, calibrate the monitor. using 
mid-level value. Then introduce the 
high-ievei caiibration gas (or gas cell or 
filter) to obtain the initial reference . 
value. At the end of the 24-hour period, 
Introduce consecutively zero gas (or gas 
cell or filter) and high-level calibration 
gas (or gas cell or filter): do not make 
any adjustments at this time. Determine 
and record the amount of drift from the 
recorder zero and high-level value on a 
data sheet (example ls shown In Figure 
2-7). Calculate the zero and calibration 
drifts for each set. Then calculate the 
mean, confidence Interval. and zero and 
calibration drifts (24-hour) using 
Equations 2-1, 2-2, and 2-3. In Equation 
2-3, use the span value for R.v.· 
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Hi-level 
Dat• Zero Rdg Zero Rda Span Ca lib. 
St?t Time Init. Fin. drift Init. Fin. drif1 drift 
no. Date Begin End A B C=B-A D E F=E-C G=F-C 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 
11 

12 
13 
14 
15 

Arithmetic Mean (Ea. 2-1) 
Confidence Interval (Ea. 2-2l · 

Zero Drifta Calibration 

a Use Equation 2-3, with span value for R. V. 

Figure 2-6. Zero and Calfbratfon Drfft (2 hour) 

Hf-level 
Date Zerc Rdq Zero Rda Span 
set Tim~ 'Init. Fin. drift ln1t. Fin. drift 
no. Oate Begin End A B C=B-A D E F=E-D 

1 
-

2 

3 

4 

5 

6 

7 

Arithmetic·Mean (Eq. 2-1) 

Confidence Interval (Eq. 2-2) 

Zero drift Calibration a 
drift 

a Use Equation 2-3, with the span· value for R. V. 

Calfb. 
drift 

G=F-C 

Figure 2-7. Zero and Calfbratfon Drfft (24-hour) 
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Note.-Automatic zero and calibration 
adjustments made by the monitoring system 
without operator intervention or initiation are 
allowable at any time. Manual adjustments. 
however. are allowable only at 24-hour 
intervals. unless a shorter time is specified by 
the manufacturer. 

6.4 System Relative Accuracy. 
Unless otherwise specified in an 
applicable subpart of the regulations, 
the reference methods for SO •. NO., 
diluent (0, or CO.), and moisture are 
Reference Methods 6, 7, 3, and 4, 
respectively. Moisture may be 
determined along with SO. using 
Method 6. See Citation 10.8. Reference 
Method 4 is necessary only if moisture 
content is needed to enable comparison 
between the Reference Method and 
monitor values. Perform the accuracy 
test using the following guidelines: 

6.4.1 Location of Pollutant Reference 
Method Sample Points. The following 
specifies the location of the Reference 
Method sample points which are on the 
same cross-sectional plane as the. 
monitor's. However, any cross-sectional 
plane within 2 equivalent diameter of 
straight runs may be used, by using the 
projected image of the monitor on the 
selected plane in the following criteria. 

6.4.1.1 For point monitors, locate the 
Reference Method sample point no 
further than 30 cm (or 5 percent of the 
equivalent diameter of the cross section, 
whichever is less} from the pollutant 
monitor sample point. 

6.4.1.2 For multipoint monitors, 
locate each Reference Method sample 
traverse point no further than 30 cm (or 
5 percent of the equivalent diameter of 
the cross section. whichever is less} 
from each corresponding pollutant 
monitor sample point. 

6.4.1.3 For limited-path and path 
monitors, locate 3 sample points on a 
line parallel to the monitor path and no 
further than 30 cm (or 5 percent of the 
equivalent diameter of the cross section, 
whichever is less} from the centerline of 
the monitor path. The three points of the 
Reference Method shall correspond to 
points in the monitor path al 16.7, 50.0, 
and 83.3 percent of the effective length 
of the monitor path. 

6.4.2 Location of Diluent and 
Moisture Reference Method Sample 
Points. 

6.4.2.1 For sources which require 
diluent monitors in addition to pollutant 
monitors, locate each of the sample 
points for the diluent Reference Method 
measurements within 3 cm of the 
corresponding pollutant Reference 
Method sample point as defined in 
Sections 6.4.1.1. 6.4.1.2, or 6.4.1.3. In 
addition, locate each pair of diluent and 
pollutant Reference Method sample 
points no 1urther than 30 cm (or 5 

percent of the equivalent !fiameter of the 
cross section, whichever is less} from 
both the diluent and pollutant 
continuous monitor sample points or 
paths. 

6.4.2.2 If it is necessary to convert 
pollutant and/or diluent monitor 
concentrations to a dry basis for 
comparison with the Reference data, 
locate each moisture Reference Method 
semp!e point within 3 cm of the 
corresponding pollutant or diluent 
Reference Method sample point as 
defined in Sections 6.4.1.1, 6.4.1.2, 6.4.1.3, 
or 6.4.2.1. 

6.4.3 Number of Reference Method 
Tests. 

6.4.3.1 For NO, monitors, make a 
minimum of 27 NO, Reference Method 
measurements. divided into 9 sets. 

6.4.3.2 For SO, monitors, make a 
minimum of 9 so. Reference Method 
tests. 

6.4.3.3 For diluent monitors, perform 
one diluent Reference Method test for 
each SO, and/or NO, Reference Method 
test(s}. 

6.4.3.4 For moisture determinations, 
perform one moisture Reference Method 
test for each or each set of pollutant(s} 
and diluent (if applicable) Reference 
Method tests. 

Note.-The tester may choose to perform 
more than 9 sets of NO, measurements or 
more than 9 SO, reference method diluent, or 
moisture tests. If this option is chosen, the 
tester may. at his discretion, reject up to 3 of 

'\he set or test results, so long as the total 
number of set or test results used to 
determine the relative accuracy is greater 
than or equal to 9. Report all data including 
rejected data. 

6.4.4 . Sampling Strategy for 
Reference Method Tests. Schedule the 
Reference Method tests so that they will 
not be in progress when zero drift, 
calibration drift, and response time data 
are being taken. Within any 1-hour 
period, conduct the following tests: (a) 
one set. consisting of 3 individual 
measurements, of NO, and/or one SO,: 
(b} one diluent, if applicable: and (c} one 
moisture (if needed). Whenever two or 
more reference tests (pollutant, diluent, 
and moisture} are ·conducted, the tester 
may choose to run all these reference 
tests within a 1-hour period. However, it 
is recommended that the tests be run 
concurrently or consecutively within a 
4-minute interval if two reference tests 
employ grab sampling techniques. Also 
whenever an integrated reference test is 
run together with grab sample reference 
tests. it is recommended that the 
integrated sample be started one-sixth 
the test period before the first grab 
sample is collected. 

In order to properly correlate the 
continuous monitoring system and 
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Reference Method data, mark the 
beginning and end of each Reference 
Method test period (including the exact 
time of day} on the pollutant and diluent 
(if applicable} chart recordings. Use one 
of the following strategies for the 
Reference Method tests: 

6.4.4.1 Single Point Monitors. For 
single point sampling. the tester may: (a) 
take a 21-minute integrated sample (e.g. 
Method 6, Method 4. or· the integrated 
bag sample technique of Method 3j: ibj 
take 3 grab samples (e.g. Method 7 or 
the grab sample technique of Method 3), 
equally spaced at 7-minute (±2 min) 
intervals (or one-third the test period): 
or (c) take 3 grab samples over a 3-
·minute test period. 

6.4.4.2 Multipoint or Path Monitors. 
For multipoint sampling, the tester may 
either: (a) make a 21-minute integrated 
sample traverse. sampling for 7 minutes 
(±2 min) (or one-third the test period) at 
each point; or (b) take grab samples at 
each traverse point, scheduling the grab 
samples to that they are an equal 
interval (7±2 minutes) of time apart (or 
one-thir? the test period). 

Note.-lf the number of sample poinls is 
greater than 3, make appropriate adjustments 
to the individual sampling time intervals. Al 
times NSPS performance lest data may be 
used as part of the da la base of the 
continuous monitoring relative accuracy 
tests. In these cases. other test periods as 
specified in the applicable subparts of the 
regulations may be used. 

6.4.5 Correlation of Reference 
Method and Continuous Monitoring 
System Data. Correlate the continuous 
monitoring system data with the 
Reference Method test data. as to the 
time and duration of the Reference 
Method tests. To 'accomplish this. first 
determine from the continuous 
monitoring system chart recordings. the 
integrated average pollutant and diluent 
(if applicable) concentration(s) for each 

· Reference Method test period. Be sure to 
consider system response time. Then, 
compare each integrated average 
concentration against the corresponding 

· average concentration obtained by the 
Reference Method: use the following 
guidelines to make these comparisons: 

6.4.5.1 If the Reference Method is an 
integrated sampling technique (e.g .. 
Method 6), make a direct comparison of 
the Reference Melhod results and !he 
continuous monitoring system integrated 
average concentration. 

6.4.5.2 If the Reference Method is a 
grab-sampling technique (e.g .. Method 
7), first average the results from all grab
samples taken during the test period. 
and then compare this average value 
against the integrated value obtained 
from the continuous monitoring system 
chart recording. 



Federal Register / Vol. 44, No. 19'7 I Wednesday, October 10. 1979 I Proposed Rules 

6.5 Data Summary for Relative 
Accuracy Tests. Summarize the results 
on a data sheet; example is shown in 
figure 2-8. Calculate the arithmetic 
dif(erences between the reference 
method and the continuous monitoring 
output sets. Then calculate the mean, 
confidence interval. and system relative 
-accuracy, using Equation 2-1, ~2. and 
2-3. In Equation 2-3, use the average of 
the reference method test results for 
R.V. 

7.Equations 

7.1 Arithmetic Mean. Calculate the 
mean of a data set as follows: 

Equation 1-2 

Where: 
x=arithmetic mean. 
n=number of data points. 
l:x1=algebraic sum of the individual 

values. x1• 

When the mean of the differences of 
pairs of data is calculated, be sure to 
correct the data for moisture. 

7.2 Confidence Interval. Calculate 
the 95 percent confidence interval (two
sided) as follows: 

C. t. 95 • t •975 }ntx/ .. (tx
1 

)2 Equation 1-3 
nlii=T 

Where: 
C.l."=95 percent confidence interval 

estimate of mean value. 
t. ... =t11-.111 (see Table 2-2) 

BILLING COOE 8580-Cll-lll 

Table 2-2.-1= Values 

,,. '.975 ,,. '.975 n" 

2 12.706 7 2.447 12 
3 4.303 8 2.365 13 
4 3.162 9 2.306 14 
5 2.776 10 2.262 15 
6 2.571 II 2.228 18 

'.975 

2.201 
2.179 
2.160 
2.145 
2.131 

• The values in this table are already correcled for n-1 d&-
grees ol freedom. Use n equal ro rtie number ol indMOual 
values. 
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NO b a so a NO 1 

....::..><. 
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Run Date and gPJ! M niff DM M lniH DM. ,., OM M lniff DM M niff 

no. time ppmo DDmu %u %u· mass GCV massL_Gf,Y ____ -r ~-

-2 

3 ·---4 -
5 - -6 

1 ·- -8 

9 -
10 -- -11 -- --- ----12 -

#\.verage -· Confidence Interval -
-· Accuracyc:: .. 
~--a b c For steam generators Average of 3 samples Use average of reference method test results for R.V. 
d Make sure that RM and M data are on a consistent basis, either wet or dry 

F_1gure 2-8. Relative accuracy determination -
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7.3 Relative Accuracy. Calculate the relative accuracy of a set of data as. 
follows: . · · ·· · · · · · 

· lil;lt.r.951 
R.A. • -ir.v-:- 11 JOO Equatton 2-3 

When?: R. A. • relative accuracy 

Iii • absolute value_.,of the ar1tt.netfc llll!ln 

(from Equa~1on 2-1). 

lt.1.951 •absolute value of _the 95 percent Cl>tlff• 

dence fnterval (frOlll Equation 2-2). 

R.V. • reference value, as defined fn Sectfons 

6.3.1, 6.3.3.1, 6.3.3.2, and 6.5. 

8. Reporting~ 

At a minimum (check with. regional 
offices for additional requirements. if 
any) summarize the following results in 
tabular form: calibration error for mid
level and high-level concentrations. the 
slower of the upscale and downscale 
response times. the 2-hour and 24-hour 
zero and calibration drifts. and the 
system relative accuracy. In addition. 
provide, for the conditioning and ..-
operational lest periods. a statement to 
the effect that the continuous monitoring 
system operated continuously f~r a 
minimum of 188 hours each. except 
during limes of instrument zero, 
calibration checks, system backpurges. 
and source breakdown, and that no 
corrective maintenance. repair, 
replacement. or adjustment other than. 
that clearly specified as routine and 
required in the operation and 
maintenance manuals were made. Also 
include the manufacturer's certification 
statement (if applicable) for the 
calibration gas. gas cells, or filters. 
Include all data sheets and calculations 
and charts (data outputs). which are 
necessary to substantiate that the 
system met the performance 
specifics lions. 

9. Retest 
If the continuous monitoring system 

operates within the specified 
performance parameters of Table 2-1. 
the operational test period will be 
successfully concluded. If the 
continuous monitoring system fails to 
meet any of the specifications. repeat 
that portion of the testing which is 
related to the failed specification. 
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Performance Specification 3-
Specifications and Test Procedures for 
CO, and 0 2 Continuous Monitors in 
Stationary Sources 

1. Applicability and Principle 

1.1 Applicability. This Specification 
contains (a) installation requirements. 
(b) instrument performance and 
equipment specifications. and (c) test 
procedures and data reduction 
procedures for evaluating the 

--acceptability of continuous CO, and O, 
monitors that are used as diluent 
monitors. The test procedures are 
primarily designed for systems that 
introduce calibration gases directly into 
the analyzer: other types of monitors 
(e.g .. single-pass monitors. as described 

. in Section 2.2.7 of Performance 
Specification 2 of this Appendix) will be 
evaluated on a case-by-case basis upon 
wriUen request to the Administrator. 
and alternative procedures will be 
issued separately. 

1.2 Principle. Any CO, or O, 
continuous-monitor. which is expected 
to meet this Specification, is operated 

·-for a specified length of time. During this 
specified time period, the continuous 
monitor is evaluated· to determine 
conformance with the Specification. 

2. Definitions 

The definitions are the same as those 
listed in Section 2 of Performance 
Specification 2. · 

3. Installation Specifications 

3.1 Measurement Location and 
Measurement Points or Paths. Select and 
install the continuous monitor at the 
same sampling location used for the 
pollutant monitor(s). Locale the 
measurement points or paths as shown 
in Figure 3-1 or 3-2. 

3.2 Alternative Measurement 
Location and Measurement Points or 
Paths. The diluent monitor may be 
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installed at a different location from that 
of the pollutant monitor, provided that 
the diluent gas concentrations at both 
locations differ by no more than 5 
percent from that of the pollutant 
monitor location for C01 or the quantity, 
20.9-percent o •. for o •. See Section 3.4 
of Performance Specification 2 for the 
demonstration procedure. 

4. Continuous Monitor Performance and 
Equipment Specifications 

The continuous monitor performance 
and equipment specifications are listed 
in Table 3-1. To be considered 
acceptable, the continuous monitor must 
demonstrate compliance with these 
specifications. using the lest procedures 
In Section 6. 

5. Apparatus 

5.1 CO, or O, Continuous Monitor. 
Use any continuous monitor. which is 
expected to meet this Specification. The 
data recorder may either be an analog 
strip-chart recorder or other suitable 
device having an input voltage range 
compatible with the analyzer output. 

5.2 Calibration Gases. Diluent gases 
shall be air or N, for CO, mixtures, and 
shall be N1 for 01 mixtures. Use three 
calibration gases as specified below~ 

GEOMETRICALLY 
SIMILAR 

AREA 
( <: 1'.'4. OF STACK 

CROSS-SECTION I 

GEOMETRICALLY 
SIMILAR 

AREA 
f<1% OF STACK 

CROSS-SECTIONI . 

~ D p . 

(bl 

Cal 

Fi~re 3· 1. Relative locations of pollutant (Pl and diluent (0) measurement points in· (al circular 
and (bl rectangular ducts. P is located at the centroid of the geometrically similar 
area. Note: The geometrically similar area need not be concentric. 
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GEOMETRICALL V 
SIMILAR 
AREAS 

I c;1%0FSTACK --il------.1 
CROSS-SECTION I 

GEOMETRICALL V 
SIMILAR 
AREAS 

PARALLEL 
MEASUREMENT 

LINES 

(1) 

PARALLEL · 
MEASUREMENT 

LINES 

D 

I ~1%0F STACK __ ..,__ _____ ... 

CROSS-SECTION) 
p 

(bl 

Figure 3·2. Relative locations of pollutant (P) and diluent (0) measurement paths for (a) circular 
and (b) rectangular ducts. P is located at the centroid of both the geometrically simi· 
lar areas and the pollutant monitor path cross-sectional areas. D is located at the cen· 
troid of the diluent monitor path cross·sectional area. 
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Table 3-t.-P6rlormance and EquipmBflt 
Specifications 

Parameter 

,, Conditioning ... 188 hOurS. 
period•. 

a. Operalianll - "'° 1 ee holn. 
period•. 

:I. Celibration error• ... s 5 pc1. ol each (ll'lickange..,., 
~.-r:n;e. O!'!!y) calibration gal 
value. 

,_ Reponse - .... _.. ... 15 "*"""· 
I. Zero drill (2· 'llli O.• pcl CO, or 0,. ..., •... 
I. Zero drift (2.. 'llli t0.5 pcl co, or 0,. 

"°"""'· 1. catintlon drift 12· 'llli o.• pc1. co, or o.. "°"" •. I. Cellbratlon drift 'llli 0.5 pcl CO. or 0,. · 
12•-hourl •. 

•. Data ,_., chart Owl IClleS must be readable to 
NIOlullon. wilhin .. 0.50 pcl of lull-scale. 

tO. &lractive monHora Must usa lhe same interface as Ille 
pollulanl monrtor. Place in a ..,,.. 
(- alter pollulanl analyzer) or 
usa a ''T." 

• During Ille conditioning and operational l8SI periods. Ille 
. ClOlllinuOUS monitor lhall nol requite any COITeclive mainle-

-· repair. replacemenl. or adluStmenl olher lhan lhal 
~ specifiecl u routiM and required in lhe operation n 
llllinlerw>ee manuala. 

• Expressed u the aum of lhe absolute mean value plus 
.. 95 percen1 confidence interval of a l8fies of tests. 

'A low- (5-JS percent of span value) drill UISll may be 
.atlluled tor lhe zero drill tests. 

&.Z.1 High-Level Gas. A CO, or o. 
concentration of ZO.O to 22.5 percent. For 
O. analyzers, ambient air (20.9 percent 
0.) may be used as the high-range 
calibration gas; lower high-level 01 
concentration may be used. subject to 
the approval of the Administrator. 

&.z.z Mid-Level Gas. A co. or 01 
concentration of 11.0 to 14.0 percent; for 
0. analyzers, concentrations in the 
operational range may be used. 

&.Z.3 Zero Gas. A co. or o. 
concentration of less than 0.05 percent. 
For CO, monitors, ambient air (0.03 
percent C01) may be used as the zero 
gas. 

6. Performance Specification Test 
Procedures. 

6.1 Calibration Gas Certification. 
Follow the procedure as outlined In 
Section 6.1.Z of Performance 
Specification z. except use 0.5 percent 
C01 or 01 instead of the 15 ppm. Figure 
3-3 is provided as an example data 
sheet. 

6.Z Conditioning Period. Follow the 
same procedure outlined in Section 6.2 
of Performance Specification 2. 

6.3 Operational Test Period. Follow 
the same procedures outlined in Section 
6.3 of Performance Specification 2. to 
evaluate the calibration error. response 
time, and the 2-hour and 24-hour zero 
and calibration drifts. See example data 
sheets (Figures 3-4 through 3-7). 

6.4 System Relative Accuracy. (Note: 
The relative accuracy is not determined 
separately for the diluent monitor. but is 
·determined for the pollutant-diluent 
system.) Unless otherwise specified in· 
an applicable subpart of the regulations. 
the Reference Methods for the diluent 
concentration determination shall be 
Reference Method 3 for CO, or 0 1. For 
this test. Fyrite analyses may be used 
for CO, and 0. determinations. Perform 
the measurements using the guidelines 
belo~ (an example data sheet is sh<>wn 
in' Figure 2-8 of Performance 
Specification 2): 
. 6.4.1 Location of Reference Method 3 
Sampling Points. Locate the diluent 
Reference Method sampling points 
according to the guidelines given in 
Section 6.4.2.1 of Performance 
Specification 2. 

6.4:2 Number of Reference Method 
Tests. Perform one Reference Method 3 
lest according to the guideline in 
Performance Specification 2. 

6.4.3 Sampling Strategy for 
Reference Method Tests. Use the basic 
Reference Method sampling strategy 
outlined in Section 6.4.4 (and related 
sub-sections) of Performance 
Specification 2. 

6.4.4 Correlation of Reference 
Method and Continuous Monitor Data. 

· ·use the guidelines given in Section 6.4.5 
of Performance Specification 2. 

7. Equations, Reporting, Retest, and 
Bibliography. The procedure and 
citations are the same as in Sections 7 
through 10 of Performance Specification 
2. 
(FR Doc. ~1033 Filed 11>+79: 8:45 eml 
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' ' 

Figure 3-3. Analysis of Calibration Gases1 

Date · (Must be within 2 weeks prf or to the opera-
------ tional test _period) . 

Reference Mettiod Used ---
----------..---M-i_d_;;ngec--- -High-;;;a-

Sample run ppm ppm -------
_________ .,..... ____________ ___ 

1 _______________ ._ ____________ _ 
2 

------ --------·--
3 

-----·-- -- ------ ----------
Average 

---------1~------1------------
Maximum % 
deviatj..._on,__e ____________ .._ __________ _ 

1 Not necessary 1f the protocol 1n Citation 10.5 of Perfor
mance Specification 2 is used to prepare the gas cylinders. 

c Average must be 11.0 to 14.0 ·percent; for o2• see Section 
5.2.2. 

d Average must be 20.0 to 22.5 percent; for o2, see Section 
5.2.1. 

e Must be<+ 10 percent of applicable· average or 0.5 percent, 
whi~heverTs greater. 
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Figure 3-4. Calibration Error Determination 

, 

Run Calibration Gas . Measurement System Arithmetic 
No. Concentrat"fona Reading 01 ff erences 

DDm oom DDm 

A ., A-B . 
I) 

Mid HiQh 

1 
. " 

2 

3 

4 
.. 

5 
' 

6 .. .. 

7 

8 

9 

10 

11 , 

12 .. 

13 

14 .. . ' 

15 
.. 

Ar1ttvnetfc Mean (EQ. 
.b 

2-1) = 
-
Confidence Interval (Eq. 2-2)b = 

Calibration Error (Eq. 2-3)b,r. = 

8Ca11bration Data from Section 6.1 
Mid-level: C = ppm - . 
High-level: D = _ppm 

b See Perfonnance Spec1f1cat1on 2 
c . . 

Use C or D as R. V. 
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Figure 3-5. "Response Time 

Date 
~-------------------~ 

High-Range = ----- ppm 

Upscale Downscale 
Test Run min min 

1 

2 

3 

Avera Cle A·= B = 

System Response Time (slower of A and B) = . min. 
---~ 
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Data Time Zero Hi-Range Span Ca lib. set Begin End Zero Rd. drift Rda. drift drift no Date I nit. Fln. Inlt. Fin. 
A B C=B-A 0 E F=E-0 G=F-C 

• 'i ~ 

Arithmetic Mean (Eq. 2-l)a 

Confidence Interval (Eq. 2-2)a 

Zero driftb Calibration driftb 

a From Performance Specification 2. 
b Use Equation 2-3 of Performance Specification 2 and 1.0 for R. V. 

Figure 3-6. Zero and Calibration Drift (2 hour) 
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Time Zero Rdg- Zero Hi-Range Span Ca lib. 
drift Rd I drift drift 

Date Begin End Init. Fin. I nit. Fin. 
' A .B . C=B.-A D E F=E-D G=F-C 

Arithm~tic Mean (Eq. 2-l)a 

Confidence Interval (Eq. 2-2)a 

Zero drift b Calibration drift b 

a From Perfonnance Specification 2. 

b 
Use Equation 2-3 of Performance Specification 2. with 1.0 for R. V. 

Figure 3-7. Zero and Calibration Drift (24-hour) 

I 
\ 
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40 CFR Part 60 

(FRL 1378-3) 

Standards of Performance for New 
Stationary Sources Continuous 
Monitoring Performance 
Specificaticns; Extension of Comment 
Period 
AGENCY: Environmental Protection 
Agency (EPA}. 
ACTION: Extension of Comment Period. 

SUMMARY: The deadline for submittal of 
comment on the proposed revisions to 
the continuous monitoring performance 
specifications, which were proposed on 
OctOber 10, 1979 (44 FR 58002}, is being 
extended from December 10, 1979. to 
February 11, 1960. 
DATES: Written comm.ents and 
informatio_iynuStbe received on or 
before February 11, 1980. . 
ADDRESSES: Comments. Written 
comments and information should be 
submitted (in duplicate, if possible} to: 
Central Docket Section (A-130}, 
Attention: Docket Number OAQPS-79-
4, U.S. Environmental Protection 
Agency, 401 M Street, S.W., 
Washington, D.C. 20460. 

Docket. Docket Number OAQPS-79-4, 
containing material relevant to this 
rulemaking. is located in the U.S. 
Environmental Protection Agency 
Central Docket Section, Room 2903B, 401 
M Street, S.W., Washington, D.C. 20400. 
The docket may be inspected between 
8:00 a.m. and 4:00 p.m. on weekdays, 
and a reasonable fee may be charged for 
copying. 
FOR FUF;Tt-:ER INFORMATION CONTACT: 
Mr. Don R. Goodwin (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, N.C. 27i11: 
telephone (919} 541-5271. 
SUPPLEMENTARY INFORMATION: On 
October 10, 1979 (44 FR 58602}, the 
Environmental Protection Agency 
proposed revisions to the Continuous 
Monitoring Performance Specifications 
1, 2, and 3. The notice of proposal 
requested public comments on the 
standards by December 10, 1979. Due to 
delay in the shipping of copies of the 
performance specifications publit:ation, 
a sufficient number of copies have been 

· unavailable for distribution to all 
interested parties in time to allow their 
meaningful review and comment by 
December 10, 1979. An extension of this 
period is justified as this delay has 
resulted in about a 5-week delay in 
processing requests for the document. 

Dated: December 12, 1979. 
Edward F. Tuerk, 
Acting Assistant Administrator for Air, Noise, 
and Radiation. 
(FR Doc. 79-38002 Filed 12-1~19; ll:tS am] 
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To holders of Standards of Performance for New Stationary Sources, A Compilation: 

This document contains those pages necessary to update the above mentioned 
publication through January 1, 1980. It is 2.!!.l.t an update and should be used 
in conjunction with the original compilation published by the U.S. Environmen
tal Protection Agency, Division of Stationary Source Enforcement in November 
1977 {EPA 340/1-77-015) and previous updates published in January 1979 {EPA 
340/1-79-001) and July 1979 (EPA 340/1-79-00la) Copies of Standards of Per
formance for New Stationary Sources, A Compilation and updates may be obtained 
from: 

U.S. Environmental Protection Agency 
Office of Administration 
General Services Division, MD-35 
Research Triangle Park, N.C. 27711 

Included in this update, with complete instructions for filing, are: a title 
page and table of contents; a new Summary Table; all revised :and new Standar~s 
of Performance; the full text of all revisions and standards promulgated since 
July 1979; and all proposed standards or revisions. 

Any questions, comments, or suggestions regarding this document or the previous 
compilation should be directed to: Standards Handbooks, Division of Stationary 
Source Enforcement (EN-341), U.S. Environmental Protection Agency, Washington, 
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