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SECTION V 

FULL TEXT 

OF 

REVISIONS 



The Stationary Source Compliance series of reports is issued by the Office of 
Air, Noise and Radiation, U.S. Environmental Protection Agency, to assist the 
Regional Offices in activities related to compliance with implementation 
plans, new source emission standards, and hazardous emission standards to be 
aeve·loped under the Clean Air Act. Copies of Stationary Source Compliance 
reports are available - as supplies permit - from the U.S. Environmental 
Protection Agency, Office of Administration, General Services Division, MD-35, 
Research Triangle Park, North Carolina 27711, or may be obtained, for a nomi
nal cost, from the National Technical Information Service, 5285 Port Royal 
Road, Springfield, Virginia 22151. 
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PREFACE 

This is Volume 3 of a three-volume compilation of the New Source Perfor

mance Standards promulgated under Section III of the Clean Air Act, repre

sented in full as amended. The information contained herein supersedes all 

compilations published by the U.S. Environmental Protection Agency prior to 

1982. 

Since their inception in 1971, the New Source Performance Standards have 

been revised or amended 148 times. The increasing amount of full text for 

these amendments, combined with the large number of proposed regulations, has 

necessitated dividing the compilation into three volumes. Volume 1 contains 

the introduction, summary table, and regulations as amended. Volume 2 con

tains all proposed amendments divided by section affected. Volume 3 (this 

document) presents the full text, including the entire preambles, of all 

promulgated amendments, since 1971. Each amendment has been given a reference 

number that corresponds with the small number appearing in the text of the 

actual regulations. This enables a researcher to determine quickly how the 

regulation was originally promulgated, the date it was revised, and the ration

ale behind the revision. The Table of Contents, which also lists proposed 

amendments, thus becomes a complete chronological listing of all Federal 

Register activity pertaining to the New Source Performance Standards. 

The Stationary Source Compliance Division will issue future supplements 

to New Source Performance Standards-A Compilation on an as-needed basis. 

Comments and suggestions should be directed to: Standards Handbooks, Station

ary Source Compliance Division (EN-341), U.S. Environmental Protection Agency, 

Washington, D.C. 20460. 
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Agency 

SU!ICHAPTER C-AIR PROGllAMS. 

!PART 60-STANDARDS OF PERFORMQ 
. ;.'\NCE FOR NEW STATIONARY 

SOURCES 
On August 17; 1971 (36 F.R. 157C4) 

pursuant to section 111 of the Clean Air 
Act as amended, the Administrator 
proposed standards of performance for 
steam generators, portland c em en t 
plants, incinerators, nitric acid plants, 
and sulfuric 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 of four 
pollutants (particulate matter, sulfur 
!dioxide, 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 submitted 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 collected 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 
propi>ses the use of 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 clartfled. 
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 lnto partial operation prtor to 
the proposal of the standards. 

4. The definition of a new source was 
clatified to include construction which 

is completed within an organization as 
well as the more common situations 
.where the facility is designed and con
structed by a contractor. 
. 5~ The pro1d.sions regarding requests 
for EPA plan:r.evlew and determination 
of construction or modification have been 
modified to emphasize that the submittal 
of such requests and attendant informa
tion 1s purely voluntary. Submittal of 
such a request will not bind the operator 
to supply further information; however, 
lack of sufficient information may pre
vent tbe 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, if the owner or 
operator requests such confidentiality. 

6. Requirements for notifying the Ad
ministrator prtor to commencing con
struction have been deleted. As l}roposed, 
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 ptior 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 fonger 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 that 
the equipment will have to be operated 
at maximum expected production rate, 
rather than :i:a,ted capacity, during com
pliance tests. 

8. The criteria for evaluating perform
ance teJting results havti 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 
ovmers or operators of affected facilities 
to maintain records of compliance tests, 
monitoring equipment, pert.inent anal
yses, feed rates, production rates, etc. for 
2 years and to make such information 
available on request t.o the Administra
tor. Owners or opera.tors will be required 
to summaiize 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 
generators, cement pbµlts, 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 proposed 
Ringelmann number. In addition, re
quirements have been alrered for three 
of the source categories so that allowable 
emissions will be less than 10 percent 
apacity rather than · 5 percent or less 
opacity. There were many oomments 

. that observers could not accurately 
evaluate emissions of 5 percent opacity, 
In addition, drafting errors in the pro
posed visible emission limit-a for cement 
kilns and steam generators were cor
rected. Steam generators will be limited 
to visible emissions not 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 far 
calibration were included. The instru
ments are to be ca!.ibrated at least once 
a day, or more often if 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 · genera.tors wa.s 
deleted for those sources which will 
achieve the standard by burning low-sul
fur fuel, provided that fuel_anaJysi3 Is 
conducted and recorded da.Uy. American 
Society . for Testing and Materials 
sampling techniques a;re sPeci:fied for 
coal and fuel oil. 

13. Provisions were added to the stes.m. 
generator standards to cover those Jn.
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 oil 
burning low-sulfur fuels (probably 
natural gas) a.s 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. "y'Vhen 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 plants. As stated in the background 
document, APTD 0711, whir.h was "issued 
at the time the proposed standards were 
published, the standards were not meant 
to apply to such operations, ;e.g.1 .where 
sulfuric acid plants are used pTim.arily 
to control sulfur dioxide 01".()tber sulfur 
compounds which would otherwise be 
vented into the atmosphere. 

16. The regulation has been revised 
to provide that all materials submitted 
purauant to these regulations will be di
rected ·to EPA's Offit:e of General En
forcement. _ . _ 

17. Several other technical changes 
have also· been made. States and inter
ested parties are urged to make a careful 
reading of these regulations. 

As required by section 111 of the Act, 
the standards of pert'orme.nce promul
gated herein "reflect the degree of emis
sion reduction which (taking into ac
count the cost of a.chieving such rectuc
tion> the Administrator determines hss 
been adequately demonstrated". The 
standards of performa.nce are based on 
stationary souroe testing conducted by 
the Environmental Protection A..<:<encY 
and/or contractors and on data derived 
from various other sources, including the 
available technical literature. In the com· 
ments on the proposed standards, m!'.DY 
questions .were r~ as to costs.~ 
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de:nonstrated ca.pablllty of control- sys
k:."DS t.o meet the ste.nda.rds. These com
ment.s have been evaluated and investi
gat.ed. and it ls the Adm1nistra.tor's 
judgment tha.t emission control systems 
capable of meeting the. standards have 
been adequately demonstrated· and that 
the standards promulgated herein are 
achievable at reasonable costs .. 
:c- The regulations establishing standards 
or performance for steam generat.ors, 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 
-after August 17, 1971. 

·oated: December 16, 1971. 
, WILLLU! D. RUCKELSHAUS, 
· Administrator, 

Environmental Protection Agency; 

· A new Part 60 ls added to Chapter I, 
"'IlUe 40, Code of Federal Regulations, as 
::follows: 

Subpart A-General Provisions 
. .,ec. 
'80.1 - Applloa.'btllty. 
· 60.2 Definttlons. 
eo.a -- ·Abbreviations. 
80-4 . Address. 
60.5. Detennizlatton of eonstructl->n or 

modliicatton. 
a0.8:. Revle'!\'of plans. . . 
60.7 · NotlftCatlon and :n!Cardkeep1Jlg_ 
_80.8 Performs.nee· tests. 
80.9 Avallebillty of )Idormatlon. 
60-10 State authortty. 

. Subpart D--Standards of Perfo.rmance for 
Fossil Fuel-Fired Steam Generaton 

80.40 Applloa.b1Uty a.nd designation Off af-
fected. fac:Wty. . 

80.41 Definitions. 
80.42 standard for particulate matter. 
60.43 Standard for sulfur dlolC1de. 
80.44 Standard tor nitrogen oxides. 
80.45 EmJsslon and fuel momtortng. 
eo.<le Test met.hods and procedures. · 

Subpart E-Standards of Performance for 
lnclneraton 

80.60 Applicabllity and designation of af-
fect.ed tacruty. 

80.&1 Defl.nl.tlons. 
so.a Standard for partlculat.e matter. 
80.M- -Monitoring of operat1oll8. · 
80.M -_Test methods and procedures. 

Sec. 
60.82 
60.83 
60.84 
60.85 

RULES AND RE~ULATIONS 

Standard for sulfur dioxide. 
Standard for acid ml.st. 
Ein1ss1on monl.t.ortng. 
Test methods and procedures. 

APPEmnx-TEST METHODS 

Method 1-Sample and velocity traverses for 
stationary sources. 

Method 2-Determlnatlon ot stack gas veloc
.1ty and volumetric fl.ow rate (Type S 
pitot tube) •. 

Method 3-Gas analysis for carbon dioxide, . 
excess alr, and dry molecular weight. 

Method 4--Determlnatlon of moisture in 
stack gases. · 

Method 5-Determlna.tlon of particulate 
emissions _from stationary sources. 

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

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

Method 8-Determlnatlon of sulfuric acid 
mlSt and sulfur dioxide emissions 
from stationary sources. 

Method 9-Vlsual determination of the opac
ity cf emissions from stationary 
sources. 

AUTHORITY: The provisions of this Part 60 
issued under sections 111, 114, Clean Air Act; 
Public Law 91-604, 84 Stat. 1713 • 

Subpart A-General Provisions 
§ 60.1 Applicability. 

The provisions of this part a:i.iply to 
the owner or operat.or 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 appl!cable 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
ministrator of the Environmental Pro
tection Agency or his authorized repre-
sentative. · 

Cc> -"Standard" means a standard of 
performance proposed or promulgated 
under this pa.rt. 

Cd> "Stationary ·source" means any 
building, structure, facility, or installa
tion which emits or may emit any air 
pollutant. Subpart F--Standarcls of Performance for 

Portland Cement Plants 
ll0.80 Appllcablllty and designation 

atrected facU1ty. . -

<e> .. A1feeted facility" means, with 
ot reference to a stationary source, any ap

paratus to which a standard is applicable. 
ao.61 Definitions. 
80.82 Standard tor particulate matter. 
80.68 Monitoring Of operatlollS, · 
80.~ Test methods and procedures. 

Svb!"Clrt Go-Standards of Performance for Nitric 
Acid Plants 

80.'10 Appllcabutty and designation of af-
fect.ed facutty. 

80.'71 Defl.nitlons. 
80.'12 Standard for nitrogen oxides. 
80.73 Em!Sslon monitoring. 
80.74 Test methods and procedures. 

Subparf H-Standards of Performance for Sulfuric 
Acid Plants 

80.80 Appllcabutty and designation ot af
fected faclltty. 

80.81 Definitions. 

<f> "Owner or operator" mes.ns any 
person who owns, leases, operates, con
trols, or supervises an affected facility 
or a stationary source of which an af
fected fa.cility is a part. 

Cg> "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 any air pollutant <to 
which o. standard applies) not previously 
emitted, except that: 
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Cl) Routine maintenance, repair, and 
replacement shall not be considered 
physical changes, and 

C2) The following shall not be consid
ered . a change in . the method of 
operation: 

m An increase in the production 
rate, if such increase does not exceed the 
operating design capacity of the 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 er tha.t an owner or opera
tor has entered int.o a binding agree
ment or contractual obligation to under
take and complete, within a reasonable 
time, a continuous program of construe· 
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 oXides" means all ox
ides of nitrogen except nitrous oxide, n.s 
measured by test methods set forth in 
this part. 

(l) "Standard of normal oonditions" 
means 70° Fahrenheit <21.1 • centi
grade> and 29.92 in. Hg (760 mm. Hg) . 

Cm) "Proportional sampling" means 
sampling at a rate that produces a con
stant ratio of sampling rate to stack gas 
flow rate. 

<n> "Isokinetic sampling" means 
sampling in which the linear velocity of 
the gas entering the sampling nozzle is 
equal to tha.t of the undisturbed gas 
stream at the sample paint. 

Co> "Startup" means the setting in 
operation of a.n affected facility for any 
purpose. 

. § 60.3 Abbreviations. 

The a.bbreviatlons used in this part 
have the following meanings in both 

. capital and lower case: 
B.t.u.-Brltlsh thermal unit. 
cal.--<:alorie(s). 
c.f.m.--cublc :reet per minute. 
co.~rboti. dioxide. 
g.-gra.m(s). 
gr.-gral.n(s). 
mg.-milllgrs.m(s). 
mm.-mUltmeter(s). 
1.-llter(s). 
nm.-nan.ometer(s), -"10"' meter. 
pg.-mlci'ogram(s), 1()-<I gram. 
Hg.-mercury. 
1n.-ln.ch(es). 
K-1,000. 
lb.-pound(s). 
ml.-mllllllter(s). 
No.-number. 
%-percent. -
NO-nitric oxide. 
NO,-nttrogen dloxlde. -
NOx-nltrogen oxides. 
NM.L-normal cubic met.er. 
s.c.f.-standard cubic :reet. 
80.-sul!ur dioxide. 
H,So,-sul:rurtc acid. 
so.-sul!ur trtoxlde. 
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ft."--cub!c feet. 
ft."---6.quare feet. 
mi.:i..-mlnute(s). 
hr.-hour(s). 

§ 60.4 Address. 

or operator of such facility shall conduct 
· pe:rfonnance testes> and flll"Ilish the Ad
minl.stra.tor a. wrttten report of the results 
of such performance test<s>. 

<b> Performance tests shall be- con-
1 ts .. ducted and resUlts reported in accord-

-Al applications, reques •submissions, ance wi"th the test. method set forth 1n 
and reports under this part <:ihall be sub
mitted in triplicate and addressed to the this pa.rt or equivalent methods approved 
Environmental Protection Agency, omca by the Administrator; or where the Ad
of Genera.I Enforcement, Waterside Mall ml.nistrator determines that emissions 
SW~ Washington, DC 20460. from the affected facility are not sus-

ceptible of being measured by such 
§ 60.5· Determination of coi:istruction Oli' 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 Admin1.st.ratdr will make qUirements of this part. 
a determination of whether actions taken <c> The owner or operator shall permit 
or intended to be taken by such owner or tho Administrator to conduct perform
operator constitute construction or modi- ance tests at any reasonable time.· shall 
fication or the commencement thereof cause the affected facility to ha operated 
within the meaning of this p&t., for purposes of such test& under such 

conditions as the Administrator shall 
§ 60.6 Review of plans. specify based on representative perform-

(a) When requested to do so by an a.nee of the afiected facility, and shall 
owner or operator. the Administrator will make available to the Administrator 
review plans for construction or modlll- such records as may be necessary to 
cation for the P\ll"P05e · of providing · determine such irerformance. 

the United states concerned with caw.f.-' 
1ng out the provisions of the. Act or wheil 
relevant 1n any proceading und~r tba 
Act; a.nd <2> information received by the 
Adm1n1st:rator solely for the P:U.-ix>ses' Of 
§§ 60.5 and 60.6 shall not be discl03!d 
if it is identW.ed by the owner or opq:ra... 
tor -as being a. trade secret or com~ 
mercia.l or financlal information which 
such owner or · opera.tor consideril 
confidential. 
§ 60.10 State authority. 

The provisions of th.W pm sball W>S 
be construed in any manner to preclllde 
any State or Political subdivision the.rot)f 
from: 

<::i.> Adopting and enforcing any emis" 
Si.on standard or limitation appllcable tO 
an affected facility, provided that such 
emis.sion standard or llmltat.ion Js not 
less stringent than the sta.nda.rd appli~ 
cable to such facility. · · : 

Cb) Requiring the owner or operattir 
of an affected facility to obta.in permits, 
licenses, or approvals prior to initiating 
construction, modification, or operation 
of such facility. Wcl:mica.l advice to the owner or opera.tar. Cd> The owner or opera.tor of an 

(b) (1) A sepa.rat.e request shall be affected facility shall provide the Ad- Subpari D~Standarcls o~ ll'ericmi'lan'"-
ministrator 10 · days prior notice of the "'°"' 

submitted for each affected fa.cllity. · performance te.;t to afford the Admin- for Fouil-Fuel fired Steealliiil GG>i'il~r©ltcmi 
<2> Each request shall <1> identify tlhe istrator the opp0rtunity to have an ob

loca.tion of such affected facility, and <11> server present. 
be accompanied by technical information <e> The owner or operator of an 
describing the proposed nature, size, aJf ted f ility shall · · d 
desi'""' a.nd method of """°'°"'tion of such ec ac provi e, or ca.use to .,_ ~,.,,.... - be provided, perfonnance testing facil-
facility, including information on any ities as follows: 
equipment to be wed for measurement or Cl> Sampling ports adequate for test 

§ 60.40 Applicability and design11t.i0111 oa 
aff el:!ed fecili ty. 

The provisions of this suopa.rt are ape. 
plicable to each fossil fuel-fired steam 
generating Unit of more than 250 m11llon 
B.t.u. per hour heat input, which is the 
a.fleeted facility. · control of emissions. methods applicable to such facility. 

(c) Neither a request for plans review <2> Safe sampling platform <s>. § .60.41 De.6.nit.ioDSo 
nor a.dvica furn:lshed by the Adminlstra- (3) Sa! to ling t tor in response to such request shall (1) e access samp pla - . As used in this subpart, all termi not 

form <s> · · defined herein shall have the meaning 
i·elieve an owner or operator of legal <4> Utilities for sampling and testing mven them in the Act and 1n Subp"rt responsibility for compliance with a.ny .,. • .. 
provision of this pa.rt or of any applicable equipment. A of this pa.rt.. · 
state or looal reqUirement. or <2> prevent m Each performance test shall con- Ca> "Fossil fuel-fired steam generat-. 
the Administrator from implementing or sist of three repetitions of the applicable 1ng unit" means a furnace or boiler used 
enforcing any provision or this · pa.rt or test method. For the PtlI"PC>&e of deter- in the . process of burning fossil fuel 
taking any other action authorized by tJie mining . compliance with an applicable for the prima.ry P\ll'POSS of producing 
Act. · sta.ndarC. of perform.lD.Ce, the average of steam by hea.t transfer. . 

results of all repetitions shrul apply. <b> "Fossil fuel" means natural gas, 
§ 60.7 Notification and record keeping. § 60.9' Availiiliiligy ofinformation. petroleum, coal and any form of solid, 

<a> A:n.y owner or operator sUl>Ject to liquid, or gaseous fuel derived from 
the provisions of this pa.rt shall fum.lsh <-a> Emission data provided to, or such materials. 
the Administrator written notifl.ca.tion as otherwise obtaJned by, the Administra- · <c> "Particulate matter"' means any 
follows: tor in accordance with the provisions of fl,nely divided liquid or solid ma~ 

(1). A nottil.ca.tion of the anticipated this part shall ha available to the public. other than uncombined water, as meas-
da.te of initial startup of 8Jl affected <b> Except as provided in pa.ragra.ph ured by Method 5. 

. <a> of this section, a.ny records, reports, · 
faclllty not more than -60 daYS or less or information provided to, or otherwise § 60.42 Standm.rd foli' particulate mattew. 
than 30 daYS prior to such date. obtained by, the Adm1n1strator 1n accord- On and after the date on which the 

<2>° A notification of the actual- da.te ance with the provisions of this part performance test required t.o be con .. 
of initial startup of a.n affected facility shall ba avallilible to the public, except ducted by § 60.8 1s initiated no owner 
within 15 days after such date. th.at (1) upon a showing satisfactory to or operator subject to the provisions of 

Cb) Any owner or operator subject to the Administrator by any person that this part shall discharge or cause the 
the provisions of this part shall maintain such records, reI>orts. or information, or discharge iii.to ·the atmosphere of par
for a period of 2 years a record of· the particular part thereof Cother than ticulate matter which is: 
occurrence and duration Of any startup, emission data.>, if made public, would <a> In excess of 0.10 lb. per mlllion 
shutdown, or ma.lftmction in operation of divulge methods or prooesses entitled to B.t.u. heat input (0.18 g. per mllllon cal.) 
any affected faollity. · protection as trade secrets of such per- maximum 2-hour average. 
§ 60.3 lP'erformance tests. son, · the Administrator shall consider (b) Greater than 20 percent opacity, 

such records, reports, or information, or except that 40 percent opacity shall be 
Ca> Within 60 days after achieving the particular part thereof, confidential 1n permissible for not more than 2 minutes 

maximum production rate at which the accordance with the purposes of section in any hour. 
a.fleeted facility will be operated, but not 1005 of title 18 of the United StateSJ <c> Where the presence of uncom0 

later than 180 days aft.er initial startup Code, except. that such records, i"ept)rts, bined water 1s the only reason for fall
of S-.J.ch fa.cllity and at such other times or 1nf~tion; or partJ.cula.r part there- ure to meet the requirements of parn,. 
a.-. may ba required by the Administrator of, may ba disclosed to other officers, em- graph <b> of this section such falluro 
\Ulder section 114 of the Act, the owner ployees, or authorized representatives Of shall not be a viola.ti.on of tb!s sect!,cm. 

' 
\ 
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RULES ANO REGULATIONS 

§ 60.43 · Standard for sulfur 'dioxide. - · where gaseous fuel is the only fuel 

. On and aft.er the dat.e on which the migi~An instrument for continuously 
performance 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 
diseharge into the atmosphere of sulfur and representative sulfur analysis of 
dioxide in excess of: fuels are conducted dally in accordance 

ca> 0.80 lb. per mlllion B.t.u. heat in- with paragraph Cc> or Cd> of this section. 
put <1.4 g. per million cal.>• maximum 2- C3> An instrument for continuously 
hour average, when liquid fossil fuel is monitoring and recording emissions of 
burned. · · nitrogen oxides. 

cb> 1.2 lbs. per million B.t.u. heat input Cb> Instruments and sampling systems 
(2;.2 g. per mlllion cal.>• maximum 2 - installed and used pursuant to this sec
hour average, when solid fossil fuel . is tion shall be capable of monitoring emis
burned. . sion levels within ±20 percent with a 

<c> Where difterent fossil fuels are confidence level of 95 percent and shall 
burned simUltaneously in any combina- . be calibrated in accordance with the 
tion, the a.ppllcable standard shall be· methodCs> prescribed by the manufac
det.ermined by proration. Compllai:ice turerCs> "of such instruments; instru
shall be def.ermined_ using the following ments shall be subjected to manufactur-
formUla.: ers recommended zero adjustment and 

y(0.80)+z(l.2) · calibration procedures at least once per 
x+1+z 

where: 
z Is the percent of total beat input derived 

from gBSeOus fossll fuel and, · 
"I ts the percent of total bee.t Input derived 

from liquid fossil fuel and, . 
z ls the percent of total bea.t. Input derived 

from solid fossil fuel. 

§ 60.44 Standard for nit1'0gen oxides. 
On and aft.er the dat.e 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 diseha.rge 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 C0.36 g. per mllllon cal.>, maximum 
2-hour average, expressed as NO,, when 
gaseous fossil fuel is burned. 

<b> 0.30 lb. per million B.t.u. heat in
put C0.54 g. per mllllon cal.), maximum 
2-hour average, expressed as NO,, when 
liquid fossil fuel is burned. 

<c> 0.70 lb. per million B.t.u. heat in
put Cl.26 g. per million Cal.>, maximum 
2-.hour average, expressed. as NO. when 
solid fossil fuel <except lignit.e) is burned. 

<d> When difterent fossil fuels are 
burned simUltaneously in any combina
tion the applicable standard shall be de
termined by proration. Compliance shall 
be def.ermined by using the . following 
formula: 

Wbere: 

X(0.20) +y(0.30) +z(0.70) 
x+y+z 

· :x la tbe percent ot total beat input derived 
- trom gaseous fossil fuel and, · 
'1' ta the percent_ of total heat input derived 

f1'om liquid fossil fuel a.nd, 
s la the percent ot total beat input derived 

.1Jom solid fossil fuel: 

I 60.45 Emission and fuel monitoring. 

<a> There shall be installed, cali
brated, ma.intained, and operated, in any 
fossil fuel-fired st.earn generating unit 
sub~ect to the provisions of this part, 
emission monitoring instruments as 
follows: 

· Cl l A photoelectric .· or other type 
smoke detector and recorder, except 

24-hour operating period unless the man
uf acturerCs> specifies or recommends 
calibration at shorter int.ervals, in which 
case such specifications or recommenda
tions shall be followed. The applicable 
method specified in the appendix of this 
part shall be the reference method. 

Cc> The sulfur cont.ent of solid· fuels, 
as burned, shall be i.;et.ermined lli accord
ance with the following methods of the 
American Society for Testing and 
Mat.erials. 

c 1 > Mechanical sampling by Method 
D 2234065. 

C2) Sample preparation by Method D 
2013-65. . 

C3> Sample analysis by Method D 
271-68. 

<d> The sulfur conteut of liquid fuels, 
as burned, shall be def.ermined in aecord
ance with the American Society for Test
ing and Mat.erials Methods D 1551-68, or 
D 129-64, or D 1552-64. 

Ce) The rate of fuel burned for each 
fuel shall.be measured dally 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 st.earn generating 
Unit is used to generat.e electricity, the 
average electrical output and the mini
mum and maximum hourly generation 
rate shall be measured and recorded 
daily. · 

Cf> The owner or operator of any 
fossil fuel-fired st.earn generating unit 
subject to the provisions of this part 
shall ma.intain a file of all measurements 
required by this part. Appropriat.e meas
urements shall be reduced to the units 
of the applicable standard daily, and 
summarized monthly. The record of any 
such measurement<s> and summary 
shall be retained for at least 2 years fel
lowing the date of such measurements 
and summaries. 

§ 60.46 Test methods and procedures. 

Ca) 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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<b> All performance tests shall be con
ducted while the a.fiected facility is oper
ating at or above the maximum st.earn I 

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 facllity. 

<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 each repetition, the average 
concentration of particulat.e matt.er shall 
be det.ermined 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 conditions 
on a dry basis. 

C2) For ea.ch repetition, the so. con
centration shall be determined by using 
Method 6. The sampling sit.e 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 a.rea 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 
int.ervals. 

(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 sh.aJ.l be 2 hours, and four 
samples shall be taken at 30-minute 
int.ervals. 

C4) The volumetric flow rate of the 
total emuent shall be determined by using 
Method 2 and traversing according to 
Method 1. Gas analysis sha.11 be per
formed by·Method 3, and moisture con
tent shall be det.ermined by the con
denser technique of Method 5. 

<d> Heat input, expressed in B.t.u. per 
hour, sh.aJ.l 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 st.eam generation 
system. 

<e> 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 emission 
rate shall be determined by the equation, 
lb./hr.=Q, x c where, Q,=volumetric 
flow rate of the total effluent in ft.'/hr. at 
standard conditions, dry basis, as deter
mined in accordance with paragraph <c> 
C4> of this section. 

Cl) For particUJate matter, c=partic
ulate concentration in lb./ft.3

, at deter
mined in accordance with paragraph Cc> 
Cl> of this section, corrected to standard 
conditions, dry basis. 
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(2) For SOs, c=SO. concentration in 
lb./ft.•, 8.'I determined in accordance with 
pa.ra..,araph <c> C2> of this section. cor
rected to standard conditions, dry basis. 

C3> For NO., c=NO. concentration in 
lb./ft.•, 8.'I determined in accordance with 
para.gra.ph Cc> C3> of this section, co:r.:
rected to standard conditions, dry basis. 

Subpart E-Standards og ~e1rformance 
for lncinercriors. 

§ 60.50 Applicability and designation of 
affected facility. 

The provisions of this subpart are ap
plicable to each incinerator of more than 
50 tons per day charging rate, which is 
the affected facility. · 
§ 60.51 Definitions. 

As used in this subpart, au 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 
volume of the wMte by removing com
bustible matter. 

·Cb> "Solid waste" means refuse, more 
than 50 percent of which 1s 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. 

Cc) "Day" means 24 hours. 
Cd) . "Particulate matter" means any 

finely divided liquid or solid material, 
other than uncombined water, 8.'I meas
ured by Method 5. 
§ 60.52 Standard for particulate mattel1'; 

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 tot.he provisions of 
this 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.;NM'> corrected to 12 
percent co., maximum 2-hour average. 
§ 60.53 Monitoring of operations. 

The owner or operator of &.ilJ' ino 
cinerator subject to the provisions of thi&J 
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 
shall be summarized monthly. The 
record Cs> and summary shall be retailled 
for at least 2 years following the date of 
such records and summaries. 
§ 60.54 'Jl'esa methods and procedures. 

<a) The provisions of this section are 
applicable to performance tests for de
termining emissions of particulate matter 
from incinerators. 

Cb> All performance tests shall be 
conducted while the affected facllity. 1s 
operating at or above the maximum 
refuse charging rate at which such facll
i ty will be operated and the solld wMte 
burned shall be representative of normal 
operation and under such other relevant 
conditions as the Administrator shall 

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- chargeintotheatmosphereofparticulate 
pendix to this pa.rt or equivalent methods matter from the clinker cooler which is~ 
approved by the Administrato?' shall be CU In excess of 0.10 lb. per ton of feed 
used 8.'I follows: to the kiln <0.050 Kg. per metric ton>· 

Cl> For each repetition, the average maximum 2-hour average. 
concentration of particulate matter shall (2) 10 percent opacity or greater. 
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 ownei' 
m'.ll!l sampling time shall be 2 hours and or operator subject to ·the provisions of 
the minimum sampling volume shall be this part shall discharge or cause the 
60 ft.0 correl'.ted to standard conditions · discharge into the atmosphere of part!c• 
on a dry basis. · ulate matter from any affected f:i.c:Wty 

.<2> Gas· analysis shall be performed other than the kiln and clinker cool0&" 
using the integrated sample technique of which is 10 percent opacity or greatei'. 
Method 3, and moisture content shall be 
determined by the condenser technique 
of Method 5. If a wet scrubber is used, 
the gas analysis sample shall reflect flue 
gas conditions after the scrubber, allow
ing for the e.ffect of carbon dioxide ab
sorption. 

<d> For each · repatition particulate 
matter emissions, expressed 1n gr./s.c.f .. 
shall be determined 1n accordance with 
paragraph <c> CU of this section cor-

. rected to 12 percent co., dry basis. 

· SYbpari ~Seeim:llem:ls o~ ~erformance 
§or folfiai'icl «:eme111~ flanis 

§ 60.60 .Applicability and designation of 
aff cciiad facillay. 

· The provisions of the subpart are ap
plicable to the follo\ving affected facill-

. ties 1n portland cement plant.s: kiln, 
clinker cooier, raw mill system, finish 
mill system, raw mW dryer, raw materla.l 
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, ell terms not . 
deilned herein shall have the meaning 
given them in the Act and 1n Subpart A 
of this i:.art. 

<a> "Portland cement plant" means 
any facility manufacturing portla.nd ce
ment by either the wet or dry process. 

Cb> "Particulate matter" means any 
finely divided liquid or solid material. 
other than uncombined water, as mea.s
ured by Method 5. · 

§ 60.63 Monitoring of operalioM. 

The owner or operator of any portb\nd 
cement plant subject to the provisions 
of this part shall maintain a file of da1Iy 
production rates and kiln feed rates and 
any particulate emission measurements. 
The production and feed rates shall be 
summarized monthly. The record Cs) and 
summary shall be retained for at least 
2 years following the date· of such records 
and summaries. 
§ 60.64. Toot methodD and pro1:edmeo. 

(a) The provisions of this section are 
applicable to performance tests for de
termining emissions of particulate mat
ter from portland cement plant kilns 
and clinker coolers. 

Cb> All performance tests shall be 
conducted while the affected faclllty is 
operating· at ·or above the maximum 
production rate at which such faclllty 
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: · 

. Cl> For each repetition, the average 
concentration of pa.rticula.te 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 houi'S and 
the min1mum sampling volume shall be 
60 ft.0 corrected to standard conditions 
on a dry bMis. 

§ 60.62 Standard fo!i' particulate rnattel1'. (2) The volumetric flow rate of the 
<a> On and after the date on which total efiluent shall be determined by us

the performance test required to be con- in,g Method 2 and traversing according to 
ducted by § 60.8 is· initiated no owner Method 1. Gas amlysis shall be per
or operator subject to the provisions of 'formed using the integrated sample tech
this part shall ·discharge or cause the nlque of Method 3, and moisture content 
discharge into the atmosphere of par- shall be .determined by the condenser 
ticulate matter from the klln which is: tecllnique of Method 5. 

Cl> In excess of 0.30 lb. per ton of feed· <d> Total kiln feed <e..'<cept fuels>, ex-
to the klln <0.15 Kg. per metric ton>, pressed in tons per hour on a dry basis, 
maximum 2-hour average. shall be determined during ea.ch 2-hour 

<2> Greatei' tha.n 10 percent opacity, testing period by suitable flow meters 
except that wh~re the presence of uncom- and shall be confirmed by a. m:i.terial 
bined water 1s the only re8.'IOD for failure· balance over the production system. 
to meet the requirements for this sub- . Ce> For each repetltlon, particulate 
paragraph, such failure shall not be a matter emissions, expressed in lb.It.on of 
violation of this section. · kiln feed shall be determined by dividing 

Cb> on and afteY the date on which the emission rate in lb.jhr. by the lt1ln 
the performance test required to be con- feed. The emission rate shall be deter
ducted by § 60.8 is initiated no owner mined by the equation. lb./hr.=Q•XC, 
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where Q·==volumetric flow rate of the 
total eftluent in ft.' /hr. at standard condi
tions, dry basis. as determined in a.c
'corda.nce with para.graph <c> <2> of this 
section, and, c=particulate concentra
tion in lb./ft.•, as determined in accord
ance. with paragraph <c> U> · of this 
section, corrected to standard conditions, 
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 are 
applicable to each nitric acid production 
UDit, which ls the a.ffected facility. 
§ 60. 71 Definitions. 

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

<a> "Nitric acid production unit" 
mea.ns any facility producing weak nitric 
acid by either the pressure or atmos-
pheric pressure process. . 

RULES AND REGULATIONS 

appendix of this part 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 to 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 swrunarized 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. 
§ 60.74. Test methods and pN>Cedurcs. 

Ca> 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 fa.cility 
will be operated and under such other 
relevant conditions as the Administra
tor shall specify based on representa.
tive performance of the affected facility. · <b> "Weak nitric acid" means acid 

which is 30 to 70 percent in strength. 
§ 60.72 Standard for Ditrogen oxides. 

On and after the date .on which the 
performance test required to be con
ducted by § 60.8 ls initiated no owner 
or operator subject to the provisions of 
this ·part shall discharg-e or cause the 
discharge into the atmosphere of nitro
gen oxides whlch are: 

Cc> Test methods set forth in the ap
, pendix to this part or equivalent methods 

as approved by the Administrato~ shall 
be used as follows: 

· <a> In excess of 3 lbs. per ton of acid 
produced <1.5 kg. per metric ton>, 
maximum 2-hour average, expressed as 
N02• 

Cb> 10 percent opacity or greater. 
f 60.73 Emission monitoring. 

Ca> There shall be installed, cali
brated, maintained, and operated, in any 
nitric acid production llllit subject to 
the pro.visions of this subpart, an instru
ment for continuously monitoring and 
recording emissions of nitrogen oxides. 

c·b) The instrument and sampling 
system installed and used pursuant to 
t.h1s section shall be capable of monitor
ing emission levels within ±20 percent 
with a confidence level of 95 percent and 
shall be callbrated in accordance with 
the method<s> prescribed by the ma.nu
facturer<s> of such instrument, t.'le 
Instrument shall be subjected to 
man1:fa.cturers recommended zero ad
Justment and calibration procedures a.t 
least once per 24-hou operating period 
unless the manufacturer<s> specifies or 
recommends calibration a.t shorter L11-
tervals, in which case such specifications 
or recommendations shall be followed. 
'Ibe applicable me'"W:lod specified in the 

(1) For each repetition the NO. con
centration shall be determined by using 
Method 7. The sampling site shall be 
selected according to 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 eftluent 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. 

Cd) Acid produced, expressed in tons 
per hour of 100 percent nitric acid, shall 
be determined 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 fl.ow rate of the eftluent 
in ft.'/hr. at standard conditions, dry 
basis, as determined in accordance with 
paragraph <c> <2> of this section, and 
c=NO. concentration in lb./ft.', as de
termined in accordance v.ith paragraph 

. 24881 

<c> (1) of this section, correct,ed t.o 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 to ea.ch sulfuric acid production 
unit, wh.\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. 

<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) "Acid mist" means sulfuric acid 
mist, as measured by test methods set 
forth in this part. 
§ 60.82 Standard for sulfur dio~ide. 

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 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 acid mist 
which is: 

<a> In excess of 0.15 lb. per ton of acid 
produced· C0.075 kg. per metric ton>, 
maximum 2-hour average, e:r.pressed as 
H,so .. 

Cb> 10 percent opacity or greater. 
§ 60.84 EmiSt;ion monitoring. 

Ca> 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 recording emissions of sulfur dioYJde. 

(b) The instnunent and sa..'Ilpling sys
tem installed and used pursuant to this 
section shall be capable of monitoring 
emission levels within ±20 percent with 
a confidence level of 95 percent and sh~ 

. be calibrated in accordance with the 
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method Cs> prescribed by the manurac
turer<s> of such instrument, the instru
ment shall be subject to manufacturers 
recommended zero adjustment calibra
tion procedures at least once per 24-hour 
operating period unless the manufac
turer(s) specified· or recommends cali
bration at shorter intervals, in which 
case such specifications or recommenda
tions shall be followed. The applicable 
method specified in the appendix of this 
part shall be the reference method. 

<c> Production rate and hours of op
eration shall be recorded dally. 

(d) The owner or operator of any sul
furic acid. production unit subject to the 
provisions of this subpart shali maintain 
a file of all measurements required by 
this subpart. Appropriate measurements 
shall be reduced to the units of the ap
plicable standard daily and summarized 
monthly. The record 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 me1bods and procedures. 

<a> 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. ' 

<b> All performance tests shall be con
ducted while the affected fac111ty 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 equivalent methods 
as approved by the Administrator shall 
be used as follows: 

Cl> For each repetition the acid mist 
and so, concentrations shall be deter
min,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 4Q ft.• 
corrected to standard conditions. · 

<2> The volumetric fiow rate .of the. 
total emuent shall be determined by using 
Method 2 and traversing a.ccordinir t~ 

Method 1. Gas ana!Yds shall be per
formed by using the integrated sample 
technique of Method 3. Moisture content 
can be considered to be zero. . 

Cd> Acid produced, expressed in tons 
per hour of 100 percent sulfuric acid 
shall be determined during each 2-hour 
testing period by suitab!e fiow meters and 
shall be confirmed by a material balance 
over the production system. 

<e> For each repetition acid mist and 
sulfur 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.jhr.=Qsxc, where 
Qs=volumetrtc fiow rate of the emuent · 
in ft.'/hr. at standard conditions, dry 
basis as determined in accordance with 
para.graph <c> <2> of this section, and 
c=acid mist and so, concentrations in 
lb./ft.• as determined in accordance with 
paragraph Cc) Cl> of t!lis section, cor-: 
rected to standard conditions, dry basis. 

.APPENDilt-'l'EB"l' Ml!:THODS 

:iw:THOD 1--&Al\lPI.E ANJ> VEI.OClTY TRAVERSES 
J'OR STATIONARY SOURCES 

· 1. PrincfplB and Applic:ibtUty. 
1.1 Principle. A sampling site and the 

number ot traverse points are sele,cted to aid 
1n the extraction ot a representative sample. 

1.11 App11cabll1ty .. This method should 
be applied only when specJfied by the test 
procedures :for determining complla.nce wtth 
the New source Performance Standards. Un
less otherwise specified, this method is not 
intended to apply to gas streams other than 
those emitted cUrectly to the atmosphere 
without :further processing. 

2. Procedure. 
2.1 Selection ot a sampling Bite and mini

mum number o:f traverse points .. 
2.1.1 Select a sampllng cite that is at least 

eight stack or duct diameters downstream 
and two diameters upstream trom any tlow 
disturbance such as a bend

1 
expansion, con

traction, or visible flame. For rectangular 
cross section, determine an equivalent diam
eter :from the following equation: 

· · . ·" . ((length} (width}) 
equivalent d1ameter=2 length+width . 

equation 1-:-1 

2.1.2 When the above sampling site 
crtteria can be met, the minimum number ot traverse points is twelve (12). 

2.1.3 Some sampling situations render tho 
above sampling site . criteria impractical. 
When this ls the case, choose a conveulent 
sampling location and uso Figure 1-1 to de
termine the minimum number of traverse 
points. Under no conditions should a sam
pling point be selected Within 1 1nch of the 
stack wall. To obtatn the number ot traverse 
points tor stacks or ducts with a diameter 
less than 2 feet, multiply the number o! 
points obtained from Figure 1-1 by 0.67. 

2.1.4 To use Figure i-1 first measure the 
· distance. tram 'the chosen sampling location 

to the nearest upstream and downstream dis
turbances. Determine the corresponding 
number ot traverse points tor ench d!stance 
:from Figure 1-1. Select the higher ot the 
two numbers of traverse points, or a greater 
value, such that tor circular stacks the num
ber is a multiple of 4, and tor rectangula.r 
stacks the number follows the crtterta ot 
section 2.2.2. · 

2.2 Cross-sectional layout and location ot 
traverse points. 

2.2.1 For circular stacks locate the tra
verse points on at least two diameters ac
cording to Figure 1-2 and Table 1-1. The 
traverse axes shall divide the stack croes 
section tnto'llqual parts. 

NUMBER OF DUCT DIAMETERS UPSTREAM• 
!DISTANCE Al 

0.5 1.0 1.5 2.0 2.S 
so..------..------~------..-------.-------.--------.-------...---~ .... 

~. 40 
0 
a. 
UJ 

"' "" w 
> 
~ 30 

DISTURBANCE 

•J'ROM POINT OF ANY TYl>E OF 
DISTURBANCE [BENO, EXPANSIOIV, CONTRACTION, ETC,J 

o--~---"--------~----.,_----_.. ..... ____ _._ ______ ..._ ______ ..._ ____ _. 
2 3 4 a 1 

HUMBER OF DUCT DIAMETERS DOWNSTREAM' 
(DISTANCE Bl 

8 

· Figure 11. Ulnlmwn number of traverse points. · 
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Figure 1-2. Cross section of circular stac'k divided in.to 12 equal 
areas, showing location of traverse 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 

, diamet~r 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 ' 
11 
12 
13 

I 14 
15 

' 
16 
17 
1S 
t9 
20 
21 
22: 
23 
24 

Table 1-~ Location of traverse points in circulal" stacks 
(Percent of stack dfameter from fnsfde wall to traverse point)· 

Number of traverse pofnts on a dfa~eter 
2 4 6 8 10 12 14 ' 16 la· 20 2Z 

14.6 6.7 4,4 3,3 2.5 2.1 1.8 1'.6 1.4 1.3 l.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 n .s 9.9 8.5 7.5 6.1 6.0 
93,3 10.5 3Z.3 22.6 17.7 14.6 12.s 10.9 9,7 8.7 

85.3 67.7 34.2 25.0 20.1 16.9 .14.6 12.9 11.G 
95.6 B0.6 65.8 ' 35.5 26.9 22.0 18.8 16.5 14.6 

89.5 77.4 64.5 36.6 28.3 23.6 20.4 18.0 
96.7 85.4 65.0 63.4 37,5 2~.6 25.0 21.8 

91.8 82.3 73.1 62.5 38.2 30.6 26.l 
97.5 88.2 79.9 71.7 61.8 38.8 31.5 

93.3 85.4 78.0 70.4 61.2 39.3 
97,9 90.1 83.1 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.l ·89.1 83.5 78.2 
98.4 92.5 87.1 82.0 

95.6 90.3 8S.4 
98,6 ·93,3 88.4 

96.1 91.3 
98.1 94.,0 

96.5 
98·.9' 
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2.2.2 For recte.ngular stacks divide the 

• 

section into aa many equal rectangular 
as ini.verse points, such tha.t the ratio 

he length to the width of the elemental 
:i..s ls between one and. two. Locate the 

traverse points at the centroid of each equal 
area e.coord.1ng to Figure 1-3. 

3. Re/erenc83. · 
Detennlnlng Dust Concentration In a Gas 

St?'eam, AS.ME Performance Test Code #27, 
New York, N.Y., 1957. · 

Devork.in, Howanl, et al., Air Pollution 
Sourca Testing Manual, Afr PoUut.ion Control 
Dlz~rict, Los Angeles, CalU. November 1963. 

Methods . for Determl.natlon ot Velocity, 
Volwne, Dust and Mist Content of Gases, 
western Precipitation Division of Joy Manu
facturlng Co., LOs Angeles. Calif. Bulletin 
WP-50, 1968. 

standard Method for Samp\lng Stacks fo?' 
Parti~te Matter, In: 1971 Book of ASTM 
standard.S, Pa.rt 23, Phlladelphla, P&. 1971, 
ASTM Designation D-2926-71. 

METHOD 2-D:r:ra.MINATl:ON fR ST4C:X GAS 
VELOClTY AND VOLt1KICTllIC l'LOW BATZ (TYPll: · 
s PlT0'1' 'l'UBI!:> 

1. Principle and applicability. 

1.1 Prb:ldple. Stack gu velocity ls deter
mined from the gas deDslty &lld tram meas
urement ot the veloctty head us1Dg a Type S 
(St&u.sohelbe or reverse type) pltot tube. 

1.2 Appllcablllty. This me);hod should be 
applied only when specUled. by the test pro-

lYPE S PJTOT TUBE 

RULES AND REGULATIONS 

ced.u.res for determlntiig compliance with the 
New Source Performs.nee Sta.ndarda. 

2. Apparatus. 
2.1 Fttot tube-TY?e s (Figure 2-1), or 

equivalent, wtth a ooetllclent withln ±5% 
over the working range. 

2.2 Differential pres&m'e gauge-Inclined. 
manometer. or equ1V'alent, to measure velo
city head to within 10% of the minimum 
va.lue. _ 

2.3 Temperature gauge-Thermocouple or 
equivalent attached to the pltot tube to 
measure stack temperature to within 1.5 % at 
the mln1mum absolute stack temperature. 

2.4 Pressure gauge-Mercury-filled u-tube 
mii.nometer, or ·eqwvaJ.ent, to measure stack 
pressur~ to Within 0.1 1n. Hg. 

2.5 Barometer-To measure atmospheric 
pressure to within 0.1 ln. Hg. . 

· 2.6 01!.8 analyzer-To analyze gas oomposl
tton for determ1n1ng molecular weight. 

2.7 Pltot tube-Sta.nda.rd type. to caU
brate Type S p~tiot tube. 

3. Procedure. 
3.1 set up the. apparatus as shown in Fig

ure 2-1. Make sure all connections are tight 
and leak tree. Measure the velocity head and 
·temperature a.t the traverse point& specilied 
by Method 1. . 

3;2 Measure the static pressure 1n the 
stack. 

3.3 Determine the stack gu molecUla.r 
weight by gas a.nalysts a.nd appropriate cal• 
culatlons as.1ndlca.tec1 in MethOd 3. 

TUBING ADAPTER 
I 

Figure 2•1. Pltot tube-manometer assembly. 

4. Calibratfon. 

4.1 To calibrate the pltot tube, meaina. 
the velocity head a.t some polDt in a 1loWIJIC 
gaa stream With both a Type S p\tot tube &114 
a sta.Jldanl type pi tot tube. with known -
efllclent. Calibration &hoUld be done 1n tile 
labora.t.ory and the velocity of the fl.owing pa 
stream shoUld be vaned over the DOnDal 
working range. It ts recommended tba.t the 
calibration be repeated. e.fter use at; each delcl 
&1te. . 

4.2 Calculate the pltot tube coelll.ctenti 
-using equation 2-:-1. 

, c ~c . ~ 
P, .. ,- •••d-y~ equation 2.-1 

where: 
c,,.,.=Pitot tube coefllcient ot .Type· s 

pitot tube. . 
c •• ,.=Pitot tube ooetnc1ent Of standard 

type pit.ot tube (1f Wlknown, UM 
0.99). 

4ptto::: Velocity head measured by stanct
erd type pltot tube. 

4puot=Velocity head measured by Type·· 
. pltot tube. . _ 

4.3 Com.pa.re the C0!8f!lcl.ents. of the Type S 
pitot tu:be determined 11.rst with one leg alld 
-then the other pointed downstream. Use th4t 
pitot tube only tt the two ooe111clenta d1Jfer-·q 
no more than 0.01. 

5. Calculattcms. 
Use equation 2-ll to calculate the stack ... 

velocity. · 

CV) · x·c (·~ ..J<T.) ...... · • •·•·= • P _-va.Pi••·. P.M. . 

Equation 2'-.2_ 
where: . . 

(VJ, ••. =Stack gas velocity, feet per second (f.p.1.J• 

X:,=SS.~ ( ib. m~ie-•R)l~whentheee'llllJta 
are us~ 

C,=Pltot tube coemc1ent, dlmenslonless. 
(TJ •••. =Averngo e.boolute stack gas temperatun, 

•n. ' 
(~ .... =Average velocity bead of stack gas, lnclM9 

H1Q (see Fig. 2-2). 
P,aAhsoluto stack gas pressure, Inches Hr •. 

· · 1'1.-l\iolecular weight of "8ck gu (wet bull), 
lb./lb.·mole. _ 

. M,,(l-B •• )+18Bwo . 
MoaDry molecular weight of slack gas (lnlm 

Mothod3). . . 
B ., = Prop0rtlon by volume of water vapor ID 

tho gas stream (Crom I.letbod 4). 

P!gUre a-2 shows a sample recording abeet 
for veloctty traverse data. Use t.he a.verage1 
1n the last two columns of Figure 2-ll to de
termine the average staclt gas velocity :frvm 
Equation 2-ll. _ 

Use Equation 2-8 to calcUlate the IRadr: 
gas volumetric fl.ow rate. 

Q.=3600 (1-B.,.)V.A«T:):..) ·(::..) 
EquatlonW 

where: 
Q,-Volumetrto flow rate, dr7 basl8, standard coaG 

ttoos, ft.I/hr. 
A-Cr~t!onal area of stack, ft.I . 

T,..-Absohite t<unperature at standard condlUom, 
630" R. . 

P ... -Absolnte presrure at standard conditions, ... 
Inches Hg. 
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PLANT _____________ __. ______ _ 

OATE_·-----------------------

RUN ~O.~·-----------------....:...--~ 
STACK oiAMETER, in .. ______ ~----

BAROMETRIC.PRESSURE, in. H9:..· ------

STATIC PRE,SSURE IN STACK (P9 I. in. Hg._·----

OPERATORS·------------

Traverse point Velocity head, 

number in. H20 

AVERAGE: 

VA; 

Figyre 2-2. VeJoclty traverse data. 

SCHEMATIC OF STACK 
CROSS SECTION 

I Stack Temperature 
I 1151.oF 
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METHOD 3-GAS ANAI.YSIS FOii. CAllBON DIOXIDE, 
EXC~ AIR, AND Dll.Y !40I.ECl71.AB WUGBT 

1.· Principle and ·applicability. 
1.1 Principle. An !ntegra.ted or grab gas 

sample ls extracted from a sampling point 
and e.na.lyzed tor Its components using an 
Orsat analyzer. 

1.2 Applicability. This method should be 
applied only when specU!ed by the test pro
cedures for determining compliance with the 
New Source Performance Standards. The test 
procedure will. Indicate whether a grab sam
ple or an Integrated sample Is to be u.sed. 

2. ApparatW1. 
2.1 Grab sample (Figure 3-1). 
2.1.1 Probe-Stainless steel or Pyrex 1 

glass. equipped wtth a filter to remove pa.rtic· 
ulate m..'\tter. 

2.1.2 Pump-One-way squeeze bulb, or. 
equivalent, to trallSport gas aample to 
analyzer. -

1 Trade name. 

FILTER (GLASS WOOi.i 

RULES AND REGULATIONS 

2.2 Integrated sample (Figure J-2). 
2.2.1 Probe-Stainless steel or Pyrex 1 

glass, eqUipped 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 ad-just 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 c!m. 
2.2.G Flexible bag-Tedl.ar,• or equivalent, 

with a capacity o! 2 to 3 cu. ft. Leak test the 
bag In the bboratory be!ore us!ng. 

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 la vary
ing with time or a sample traverse la 
conducted. 

2.3 Analysis. 
2.3.l Orsat analyzer, or equivalent. 

FLEXIBLE TUBING 
TO ANALYZER 

Figure 3·1. Grab-sampling train. 

AIR·COOUD CONDENSER 

PROBE 

QUICK DtsCONNEct 

I 

• 
RIGID CONTAINER-' 

. Figure 3-2, Integrated gas • sampling tra!11, . · 

3. Procedure. 
3.1 Gra.b sa.mpllng. 
3.1.l Set up the equipment aa shown· in 

Figure 3-1, ma.ldng sure· all con.n.ect10D& _.. 
lea.It-free. Place the probe in the Bta.clt at a 
sampling point e..lld purge the sampling 1Jne, 

3.1.2 Draw sample into the analY2X"" 
. 3.2 Integra.ted sampllllg. 

3.2.l Evacuate the flexible bag. Set up tbe 
eqllipment as ShDwn in F1gur& ~2 wtf;h the 
bag disconnected. Place the probe m the 
stack and purge the sampling line. Connect 
the bag, ma.king sure that all connections are 
tight llD.d tha.t there are no leaks. 

3.2.2 Sample at a rate proportional to ~.tte 
stack velocity. 

3.3 Analysis. 
3.3.1 Determine the co •. o •. a.n.d co con• 

centratlons as soon as posslble."Ma.ke as llUUly 
~as are necessa.ry to give constant react.;; 
lngs. If more than ten passes a.re necessary 
replace the a.bsorbtng solution. ' 

3.3.2 . For grab aa.mpUng, repeat the sam .. 
pltng and anatysla untu three consecutJve 
samples vary no more than 0:5 peroent:''°by 
volume f~ esch component being &llllly:.9¢ 

3.3.3 For Integrated sampling, repea.t th& 
analysis of the sample untu three consecu.. 
tive a.na>.yses vary no more than 0.2 percent 
by volume for each component beiJ11f 
analyv.ed. . . 

4. CaZcuZattans. 
4.1 Carbon dioxide. Average the three con.: 

· &ecutive runs a.n.d report the reeuit ~ tb.e 
nearest 0.1 % co,. . . 

4.2 Excess air. Use Equa.tlon 3-1 to calaus . 
la.te excess air, a.n.d average the runs. Report 
the reeu.lt tQ the nearest 0.1 % excess air., 

%EA.= 
(% 02)-0.5(% CO) . XloO 

0.264(% N2)-(% 02)+0.5(% CO) . 
equation~! 

where: . 
%EA= Percent excess air. 
%0,=Percent oxygen by volume, dry basf& 
%N,=Percent nitrogen by volume, _dry 
. · be.sis. · · • ·.· . 

%CO=Percent ca.rbon monoxide by voY:. 
ume, dry basis. 

0.264=Ra.tio of o:icygen. to nitrogen In alr 
by volume. 

4.8 Dry molecUlar weight. Use Equation 
3-2 to calculate dry molecular weight and 
.average the runs. Report the result to the 
nearest tenth. 

M•=0.44( %C02 ) +0.32( %02) 

+o.28(%N;+%CO) 
equatloll 3-:2 

where:· . _ 
:M=Dry molecular wetgbt, Jb./lb-mole; 

~OO:i==Percent carbon dioxide by volume. 
dry be.siB. . 

%0.=Percent ·oxygen by volume, d1J' 
basis. 

SN.,..I'ercent n!tl'Qgen by volume~:.~ 
basts. · 

o.44:=Molecular welght of carbon dtosia. 
._ divided by 100. 

0.82=Molecul&r weight of oxygen divided 
by 100. 

o.28=Molecular weight of nitrogen. Miii 
co divided by 100. 
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METHOD 4-DETERMINllTION OF MOISTURE 
IN STACK OASES 

1. Principle. and applicability. 
1.1 Principle. Moisture ls removed from 

the gas stre11m, condensed, and determined 
vol umetrlco.lly. 

1.2 Applicability. This method ls 11ppll
c11bJc for the determination of moisture ln 
r.tnck gas only when specified by test pro
cedures for determining compll:rncc with New 
Source Performance Standards. This method 
docs not apply when liquid droplets arc pres
ent in the gas stream 1 and tile moisture Is 
snbsequent.ly used In the determination or 
stack gas molecular weight. 

Other methods such ns drying tubes, wet 
bulb-dry bulb tcclmlqucs, o.nd volumetric 
condensation techniques may be 11sed. 

2. Appa1'atus. 
2.1 Probc--Stalnless steel or Pyrex' glass 

sufficiently heated to prevent condensation 

'If lh.juld droplets are present In the gas 
streo.m, assume the· strc,tm to be saturated, 
determine the nverage stack gas. temperature 
by traversing accord!ng to Method 1, and 
U5e P psychromctrlo chart to obtain nn np
proxlmatlon of the moisture percentage. · 

• Trade name. 

1Vhere: 
Vwc=Volume of water vapor collected 

(:;tandard conditions), cu. ft. 
Vr=Flnal volume of lmplnger contents, 

·mi. 
V1=Inltlal volume of lmplnger con

tents, ml. 
R=Ideal gas constant, 21.83 Inches 

and eqillpped With a filter to remove pa.rtlcu- · 
late matter. · 

2.2 Implngers--Two midget lmplngers, 
each with 30 ml. capacity, or equivalent. 

2.3 Ice bath container-To condense 
moisture ln lmplngers. 

2.4 Slllca gel tube (optlona.1)-To protect 
·pump anci dry gas meter. 

2.5 Needle valve-To regulate gas flow 
rate. 

2.6 Pump-Leak-free, dlaphrngm type, or 
equivalent, to pull gas through train. 

2.7 Dry gas meter-To measure to within 
1 % of the tot!!.l sample volume. 

2.8 Rotameter-To measure a fiow range 
from o to 0.1 c.f.m. 

2.9 Graduated oyllnder-25 ml. 
2.10 Barometer-Sufficient to read . to 

within 0.1 Inch Hg. 
2.11 Pltot tube-Type S, or equivalent, 

attached 'to probe so that the sampling now 
r::i.te can be regul11ted proportional to the 
stack gas velocity when velocity ls varying 
with time or a sample traverse Is conducted.· 

3. Procedure. 
3.1 Place exactly 5 ml. distilled water In 

each lmplnger. Assemble the apparatus with
out the probe as shown In Figure 4-1. Leo.k 
check by pl ugglng the Inlet to the first Im
p Inger and drawing a vacuum. Insure that 
flow through the dry gas meter ls less than 
1 % of tile sampling rate. 

3.2 Connect the probe and sample at a 
constant rate of 0.075 c.f.m. or 11t 11 rate pro
purtlonal to the stn<!k gas velocity. Continue 
sampling until the dry gas meter registers l 
cubic foot or untll visible liquid droplets a.re 
carried over from the first lmplnger to the 
second. Record temperature, pressure, and 
d:-y gas meter readings as required by Figure 
4-2. 

3.3 After collecting the sample, measure 
tho volume Increase to the nearest 0.5 ml. '\ 

4. Calculattom. f"· · . 

4.1 Volume of water vapor collected. 

equation 4-1 

0 

Hg-cu. ft.Jib. mole-•R. 
pn,o=Denslty of water, 1 g./m!. 
T.to=Absolute temperature at standard 

conditions, 530 • n.. 
P11•=Absolute pressure at standard con-

ditions, 29.92 Inches Hg. · 
Mn2o=Molecular weight o! water, 18 lb./ 

lb.-mole. 

HEATED PROB ROTAMETE~ 

FILTER (GLASS WOOL) 

ICE BATH 

Figure 4-1. Moisture·sampling train. 

LOCATION ______________ _ COMMENTS 

TEST-----------------
DATE _______________ ~ 

OPERATCR _____________ _ 

BAROMETRIC PRESSURE'. __________ _ 

GAS VOLUME THROUGH 
METER TEMPERATURE, -·METE,R, !Vm), ROTAMETER SETTING 

CLOCK TIME ftl ftl/min ., 

Figure 4-2. Field moisture determination. 

FEDERAL llEGlSH.i!, VOL. 36, NO. 247-THUl\SDAY, DECEMBER 23, 1971 

:ilJ 
m 
Q 
c 
>· :I 
0 z 
"' 



24888 

4.2 Oas volume. 

'\, -V (~)(T••d) 
mo- m P...i T,. ""' 

17. 71 ....::l!:_ fY_ .. P •) 
in. Hg\ -T,. equation ~2 

where: .. 
v ... :::Dry gas volume through met.er -'· 

standard candltlons, cu. ft. 
Vm ·=Dry gas volume measured by· meter, 

cu. !t. 
Pm =Barometric presoure at the dry gaa 

meter, 1nchee Hg. 
Po••=Pressure at standard conditlons, 29.92 

1nchee Hg. 
Tot•=Absolute temperature e.t sta.Dda.rd 

cond1tlOZ18, 530 • R. 
Tm =Absolute temperature e.t meter· ( "F+ 

460), •a. 
. o!.3 Moisture cantent. 

v ..... +B 
v ..... +v... ...... 

where: 

v ...... v+v ... + (0.025) 

· equation 4-3 · 

Bwo=:Proportlon by volume of water w.por 
1n the gas stz'eam, db!Umalonless. 

v.,. =Volume of W8ter ve.por collected 
(standard conditions), cu. !t. 

V mo :::Dry gas. volume through meter 
(ste.nd&rd. conditions), cu. ft. 

Bw .. ~Approxtmate volwnetrtc proportion 
ot water ve.por l.n the ·gas stream 
leavtng the tmplngers, 0.025. · 

5. References. . 
IA1r Pollution Engllleerillg Manual, De.ntel

son. J. A. (ed.). U.S. DREW, PHS, Nat.tonal 
Center !or A1r Pollution Control, CIJ:lciD.natt, 
Ohio, PHS Publication No. !X19-AP-40, 1967. 

Devorkln, Howard, et &I~ Air Ponutlon 
Source Testtng Manual, A1r Pollution Oon
trol Dtstrtct, Los Angeles, Oa.11!., Novem!ber 
1%3. 

Methods tor Petenninatlon « Velocity, 
Volume, Dust e.nd Mist oantent· o:r Gases, 
Western PrectiPltatlon Division at Joy Manu
bo~ Oo .• Los Angeles,. Calif •• Bulletin 
WP-00, 1968. 

l>!E:THOD 5---0E'.l'EaMINATION 011' PABTICULATB 
EMXSSIONS FROM STATIONAllT SotraCBS 

1. PrfnctpZe and . applicability. 
1.1 Principle. Pe.rtlou!tlte matter ts with

drawn 160k1nettoe.Jly from the soun:e e.nd lta. 
wetght IS determined gravtmetrtcally after re
moval of uncomlblned water. 

1.2 AppUClllblllty. This method 1s aippllca
ble for the determllle.tlon of partlculii,te emJs.. 
slons from stationary sources only when 
specifled by the test procedures for determin
ing compliance with New Source Pertorm-
ence Standards. · 

2. Apparatus. 
2.1 Sampling train. The de61gn speciflca

tions of the pe.rtleula.te sampling tram used 
by EPA (Figure 5-1) are descrtbed 1n APTD-
0.'>'Jl. Commero!al models a! this train are 
RV!llllllble. 

2.1.1 Noozl&-Sta.lnless steer (316) with 
sharp, ta.pered lea.d.lng edge. 

2.1.2 Probe-Pyrex 1 gl41SB with a heating 
system capable o! meJntalning a ml.n1mum 
gas temperature ot 250" P. at the exit end 
during sampling to prevent condensation 
from oocurrtng. When length llm!tattons 
(groo.ter the.n about 8 ft.) are encountered at 
temperatures less than 600" P., Incploy 825 i, 
er equivalent, D'.1$Y be used. Probes tor sem
pllng gas streams at temperatures 1n excess 
or 600" P. mu.st bave been approved by the 
Admlnlst.:'8.tor. 

2.1.3 Pitot. tu'be--Type 5, or ·equlV'lllent, 
at~ched to probe . to monitor stack gas 
velocity. 

RULES AND REGULATIONS 

2.1.4 Filter Roider-Pyrex 1 glass with 
hes.ting system ca.pe.ble of ma.illtalnlng mini
mum tem;pemture at 225• P. 

2.1.5 Implngers I Conderu;er-Four lmpln
gers connected 1n series with glase be.U joint 
fittings. The first, th1rd, &nd !Ourth lmpin• 
gers are ot the Greenburg-Smith de61gn, . 
modifled by replacing the ttp wtth a %-inch 
m glass tube extending to one-halt inch 
from the bottom ot the fiask. The second tm-

. pinger ts ot the Greenburg-8m1th design 
with the sta.nda.ni tip. A condenser ma.y be 
llSed 1n place o:r. the lmplngers provided that 
the moisture content. ot the stack gas can 
stUl be detennined. 

2.1.6 Metering system-Vacuum gauge, 
leak-tree pump, thermometers capable of 

_measuring temperature to Within 5• F., dry 
gas meter with 2% accuracy, e.nd related 
equipment, or equivalent, aa req\lll'ed to 
.mal.ntain e.n lsokl.netlc sampling rate e.nd to 
determine sample volume. 

:l.1.7 Barometer-To me11aure atmospheric 
pressure to ±0.1 lnches Hg. 

2.2. Sample recovery. 

PROBE 

2.2.l Probe .brush-At least- aa long u 
probe. 

2.2.2 Glass wash bottles--Two. 
2.2.3 Glass sample sto:rap cozi:'.a.tllenA. 
2.2.4 GradU&ted cyll.nder-450 ml. 
2.3 Analysis. 
2.3.l Glass weighing dis.he&. 
2.3.2 De6locator. • · 
2.3.8 Analytical bala.nce-To mea&U1'9··to 

±0.1 mg. 
2.8.4 Trip balance-.'100 g. ca.padt... t.o 

measure to ±0.05 g. 
3. Reagen.ts. 
3.1 Sampling. 
3.1.1 Filters-Glass fiber, MSA 1106 Bll 'i 

or equtva.Ient, numbered tor id.enttAcaUon 
a.nd preweighed. 

3.1.2 Silica gel-Indlcat!Dg type, s-1e 
·mesh, drl.ed at 175" c. (350" P.) tor 2·houn. 

8.1.3 Wa.ter. 
3.1.4 . Crushed lee. 
8.2 Sa;mple recovery. 
s.2.1. Acetone-Reagent gnide. 
3.8 ADa2ysls. 
8.8.1 Water .. 

,VACUUM 
LINE 

Figure--s-1. Partlculate·sampling train. 

3.3.2 Deslccant-Drlerite,' Indicating. 
4. Procedure. ·· 
4.1 Sampling 
4.1.1 After selecting the sampling site and 

~he minimum number of sampling points, 
detenntne the stack pressure, temperature, 
moisture, and range of velocity head. 

4.1.2 Preparation of collection train. 
Weigh to the nearest gram approximately 200 
g. of sU!ca gel. Label a filter o"f proper diam
eter, deslccii.te.• tor 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. of water in each of the first two 
tmplngers, leave the third lmpinger empty, 
and place approximately 200 g. of prewelghed 
sutca gel in the fourth 1mp1nger. Bet up the 
train Without the probe 'aa in Figure 5-1. 
Leak check the sampling train at the sam
pllng site by plugging up the inlet to the fil
ter holder and pulling a 15 In. Hg vacuum. A 
leakage rate not In excess o! 0.02 c.!.m. at a 
vacuum of 15 In. Hg ls acceptable. Atta.ch 
the probe and adjust the heater to provide e. 
gas temperature or about 25()0 F. at the probe 
outlet. Turn on the filter heating system. 
Place crushed lee around the lmplngers. Add 

1 Trade nu.me. 
•Dry using Drterite• at 70° P.±10" P. 

more Ice during the run to keep the temper
ature of the gases leaving the ~ lmptnpr 
as low as possible and preferably at '10° P~ 
or less. Temperatures e.bove 70° P. may rmult 
in damage to the dry gas meter from ett.her 
moisture condenaatlon 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 readlnga·at. 
each sampllng point, e.t least every 5 minutes, 
and when slgniflcant changes in stack con
ditions necessitate addltlollt11 adjustments 
in flow rate; To begin sampling, position. the 
nozzle at the first traverse point with the 
tip pointing directly . into the gas stream: 
Immediately start the pump and ·adjust the 
fiow to tsoklnetlc conditions. Sample for .a\ 
least 5 minutes at each traverse point; sam• 
pllng time must be the same !or each point.· 
Maintain tsoklnetlc sampUng throughout the 
sampling period. Nomographs are available 
which aid in the. rapid adjustment or the 
sampling rate without other computatloDS. 
APTD-0576 details the procedure for us!Dg 
these nomographs. Tum off the pump at the· 
conclusion of each run and record the final 
readings. Remove the probe and nozzle from, 
the stack and handle 1n accordance wtt.t\ the 
uuiple recoffry process described _tn sectien 
o!.2. . 
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IUllr. ____________ _ 

UICA'llGlll----~-----COUAllll. __________ __ 

~~------------~ llJNljO.._ __________ _ 

"UlllUIOlNQ.._ ______ _ 

11m1·1au11...._ ______ __ 

IElil•K.---------~ 

RULES AND REGULATIONS 

Alm!M 'SPIP£U.IUR[

IAllXTllC PIESSURE_ 

ASSlllEDUOISllllL•---
HL\1UIOlstnlllCI ____ _ 
_UllGnl. ___ _ 

1rlOZZU DW«1U. ... _ 
-ltlAtulln1HG __ _ 

Cf.letOll $CMUIATIC Of SIA.Cl ........ 
OfffUD<llAL 

ACllOSI GASWIU18l'f&A1\JOE 
TOIPCllATIJl!t 

QUflCI orw 
AT DRY GAS vnu lUYUt; - SlATIC STACI vo.ocm MWI GASSAIFLE SAIO'll90I COllDENSEROR 11.lWISt POlll1 , .. ....... UWUANIE ....... l•tO. ~ 

INU1 WTUI 'IUl'fMn.... WT.-P•CEA - .... _ 
Cf's•·"'-..._ (Ts) ••• l••sl· la.HzO n•111.•··• lt•~··· . , .. 

.. 

. 

tOTAI. ... -
U Sa.m.ple recovery. Exerelse care ln mov• 

1ng t.be collection traln 'lrom the test site to 
t.be sample recovery area to minimize tho .. 
losa or collected sample or the gain of 
extmneous particulate matter. Set aside a 
portion of the acetone used in the sample 
recovery as a blank for analysis. Measure the 
volume of water from the first three im
plngers, then discard. Plaoe the samples in 
containers as follows: · 
· .. container No. l. Remove the filter from 
lt& bolder, place in this container, and seal. 
. Contatner No. 2. Place loose particulate 

matter and acetone weshl.ngs from . all 
sample-exposed llU?'faces prior to the filter 
ln this container and seal. Use a razor blade, 
brush. or rubber policeman to lose adhering 
particles. · 

-Container No. 3. Transfer the slllca gel 
from the fourth 1mp1nger tO the original con
talner and seal. Use a rubber policeman as 
an . a1Cl .• ln removing sllica gel from the 
tmpl.nger. · · 
: U Analysis. Record the data required on 
the !!%ample sheet shown ln Figure · &-3. 
Bandle each sample contalner as followa: 
· Container No. l. Transfer the filter and 
any loose particulate matter from the sample 
conta.tner to a tared giass weighing di.sh, 
destcoate, and dry to a constant weJght. Re
port cnsulta to the nearest 0.5 mg. 

,container No. 2.- Ttansfer the acetone 
washlngs to a tared beaker and evaporate to 
ClrJDeas at ambient temperature and pres
RN. Dealcoate and dry to a constant weight. 
~ reauaa to the nearest 0.5 mg. . . 

-
.... .... .... 

Container No. 3. Weigh the spent silica gel 
and report to the nearest gram. 

5. Calibration. 
Use methods and equipment whtc:l have 

been approved by the Adm1n16trator to 
callbrate the orifice meter, pltot tube, dry 
gas meter, and probe heater. Recallbra.te 
after each test series. 

6. Calculations. 
6.1 Average dry gas meter temperature 

and average orifice press,...ure drop. See data 
sheet (Figure 5-2). 

6.2 Dry gas volume .. Oorrect the sample · 
volume measured by the dry gas meter to 
standard conc11t1ons (7o• F., 29.92 Inches Hg) 
by using Equation 5-1. · · 

· (Pba•+ .o.H) · 
V =V (T••c1) 13.6 = 

m•td m Tm . Pa•cl 
. (. .o.H) 

( 
OR ) Pba•+ 13.6 

17.71 -:---H Vm T m. g "' 

equation 5-1 
where: 

Vm,,4 =Volume of gas sample through the 
dry gas meter (standard condi
tions) , cu. tt. 

V,.-Volume of gas sample through the 
dry gas meter (meter condl
tlons) , cu. ft. 

T,,.~Absolute temperature at standard 
conditions, 530' R. 

24889 

T.,.-Average dry gas meter temperature, 
'R. 

P,,.-Barometrlc pressure bt the orlflce · 
meter, illches Hg. ' 

.ut-Average pressure drop across the 
. orifice meter, inches B..,O. 
18.6- Specific gravity of mercury •. 
P.,.-Absolute pressure at standard con-

ditions, 29.92 Inches Hg. 

6.8 Volume of water vapor • 

v .. ,,c1 = V1.(;t;:
0

) (1i.~:) = 

. ( 0.0474 c~{.t·)v1 
equation 5-2 

where: 
v,,.,,4 -Volume o! water vapor tn the g114 

sample (stande.rd conditions), 
cu. ft. 

V1.-Total volume of liquid collected ln 
. 1mplngers and slllca gel (see Fig· 

ure 5-3), ml. 
pn,o- Density of water, 1 g./mL 

Ma,,o-Molecula.r welgbt of water, 18 lb./ 
lb.-mole. . 

R=ldeal gBS constant, 21.83 Inches 
Hg-cu. ft./lb.-mole- 0 R. 

T,,.-Absolute temperature at standard 
condltlons, 530" R. 

P,,.-Absolute pressure at standard con
. dltlons, 29.92 lnches Hg. 

6.4 Moisture content. 

B - V ... ,c1 

wo-y motel+ V Wotd 

equation 5-3 

where: _ 
B ... =Proportion by volume of water vapor In the g"s 
. stroom, dimensionless. 
V .. o14=Volume of water In the gas sample (standa1cd, 

conditions), cu. rt. 
V '"•"'=Volume of gas sample through the dry gas mo! ~r · 
· (standard conditions), eu. ft. 

6.5 · Total partlcUle.te welght. Determine 
th6 total partlcUla.te catch -from the sum of 
the weights on the analysts data sheet 
(Figure 5-3). 

6.6 Concentration. 
6.6.1 ·· Concentrat1on 1n gr./s.c.f. 

c',=(0.0154 gr.) (vMn ) 
mg. "'••d 

equation 5-4 
where: 

c',•Concentratlon of particulate JnAtter In stack 
ll'&ll1 gr./8.c.L, dry basis. 

M.•Tow a.mount of particulate JnAtter collected, 
mg. . 

V•,1<1•Volume of gas sample throngh dry gas meter 
(standard conditions), cu. ft. 
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PLANT~------~ 

DATE~--~~~~~~-
RUN NO .. ______ _ 

WEIGHT OF PARTICULATE COLLECTED, 

CONTAl.NER 
mg 

NUMBER 
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

1 

2 - - ~ -TOTAL -- --

VOLUME OF LIQUID 
WATER COLLECTED 

IMPINGER SILICA GEL 
VOLUME. WEIGHT, 

·ml g 

FINAL 

INITIAL 

LIQUID COLLECTED 

TOTAL VOLUME COLLECTED g•I ml 

CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF W~TER. (1 g. ml); 

INCREASE. g 
(1 g/mll 

= VOLUME WATER, ml 

Figure5-3. Analy.tical data. 

6.6.2 Concentra.tlon in lb./cu. ft. 

(~ _!!?_:_)M •. 
c. 53•600 mg. ,,;,2.205XlO-~. 

· Vm•td Vmald equation 5-5 
wl1ere: 

c,=Concentration of particulate mattar in stack M. =Total amount of particulate matter collected, 
gas, lb./s.c.f., dry basis. · 

453,600~Mgflb. 

mg. . 
Vm,,4 =Volume of gas sample through.dry gas meter 

(standard condltlons); cu. ft. 
6.7 Isokinetic varla.tion. 

T.[V1 0 (Pu2o)R + V.., (Pbar+ AH)] 
Mu2o Tm 13.6 

BV.P.A. XlOO 

( 1.667min.)[(o.00267in. Hg-cu. ft.)v 4_ V..,. (P + ~H )] .· 
sec. ml.-0 R 1

• T.., '-• 13.6 

Equation 5-6 

where: 
!=Percent of isokinetlc sampllng. · 

V1 0 =Total volume of liquid collooted In lmpmc
and silica gel (See Fig. 5-3), mL 

pa1o=Denslty o! water, 1 g.fml 
R=Ideal gas constant, 21.83 inches Hg-cu. ltJl9( 

mole-0 R., -
llla1o=lllolecular weight of water, lS lb./lb.-mola 

V m =Volume of gas so.mp le through the dry gasmec.i 
(meter conditions), cu. rt. 

Tm=Absolute average dry gas meter tern~ 
(see Figure .S-2), 0 &. . ... 

Pbu=Barometrlc presaure at sampling site, !Deb• 
Hg. . . 

MI =A ;e~~:,£~~%!. ~~8. acroes the orlflce: ~ 
T,=.Absolute avernt:e stack gas temperature>-&111 

Fig. &-2), 0 R. · ... 
B=Total sampling time, min. ·· . 

V,=s~;u.ftfon v2~f.l3s:1culated by Methall!~ 
P,=Absolute stack gas pressure, inches II&. 

A.;= Cross-sectional area of nozzle, sq. ft. 

6.8 Acceptable results. The follo~na 
range sets the llmlt on acceptable tsoldneUe 
sampling results: 

U90%<I< 110%. theresultsareaccep~: 
otheiWls8, reject the results and re~ 
the test. · ·. 

7. Reference. . 
Addendum to Specl.dcatlons for Inclnera&oi 

Testing at Federal "Fac1llt1es, PHS, NCAPq 
Dec. 6, 1967. ' 

Martin, Robert M., Constructtou Detalls'llt 
Isokinetlc Source Sampling Equipment, ~ 
vlronmental Protection Agency, AP'I'I).-0581: 

Rom, Jerome J .. Maintenance, CallbrattOD; 
and Operation of Isok1netlc Source aam.;. 
pllng Equipment, EnvlrOnmental Proteci• 
Agency, APTD-0576. 

Smith, W. S., R. T. Shlgehara, and W~ .. ~ 
Todd, A Method of Interpreting Stack SIUD• 
piing Da.ta., Pa.per presented at the 63d ~
nuaJ Meeting of the Alr Pollutton Controt 
Association, St. Louls, Mo .. June 14-19, 11170': 

Smith, W. S., et al., Stack Gas Sa.mpllnS 
Improved· and Slmplltled With New Equip.. 
ment, APCA paper No. 67-119, 1967. . 

Specifications for Incinerator Testing V. 
Federal Facll1ties, PBS, NCAPC, 1967. 

METHOD 8-DETERMUl'ATION OP StJl.Pt1R DIO:allJ! 
EMISSIONS PROM STATIONABY S0t1RCES· 

1. Principle and appUcabmty. . ... 
· 1.1 Principle. A gas sample ls extracted 

from the sampling point in the stack. Th• 
acid mlSt, including sultur trtoxide, ls seps.i 
rated from the sulfur dioxide. The sultur 
dioxide fraction ls measured by the barium• 
thorln titration method. 

1.2 Appllcablllty. Thls method ls appll• 
ca.tile for the detemllnatlon of sulfur dloldde 
emissions from stationary sources only whea 
specified by the test procedures !or determln;:; 
ing compllance with New ~urce Performan~ 
St&nda.rds. · . 

2.- Apparatus. 
2.1 Sampling. See Figure 6-1. 

· 2.1.1 Probe-Pyrex• glass, approxlma1'11J, 
5 to 6 mm. m. with a heating system to 
prevent condensation and a filtering medlUJD 
to remove pe.rtl.culate matter including sul.• 
furlc acid mlst; .. . 

2.1.2 ·Midget bubbler-one, with glad 
wool packed Jn ·top to prevent suUurlc 111'44 

. mist carryover. 
. 2.1.3 Glass wool. 

2.1.4 Midget tmpl.ngers-Three. 
2.1.5 Drying tube-Packed wtth 6 to•H 

mesh indica.tlng-type slllca·gel, or equlvalen$, 
to dry the sample. 

2.1.6 · Valve-Needle valve, or equivalent; 
to adjust fiow rate. 

2.1.7 Pump-Leak-free, vacuum type. 
2.1.B Rate meter-Rota.meter or equi~ 

lent, to measure·a 0-10 s.c.f.h. fiow range.; 
2.1.9 Dry gaa meter-Sulftciently accurate 

to measure the sample volume Within 11': 
2.1.10 Pltot tube-Type s, or equivalent; 

• Trade names. 
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necHaary only tt a 11atnpl11 traverse· la re•.· 'l; ·, 2.2 •• ~ OIW WMh bOttl~.. . · 
quired, or u stack gas velocity varies with' · . 2.2.2 Polyethylene atorap ; bo"1ea-To · 
time. . store lmplnger sampl1111. · 

2.2 Sample recovery. 2.3 AnalySls. 

DRY GAS METER JIOTAMETER 

Figure 6·1. S02 sampllng train • 

2.8.1 Pipettes-Transfer type, 6 ml. and 
10 ml. sizes (0.1 ml. divisions) and 25 ml. 
size (0.2 ml. divisions). · 

2.8.2 Volumetrlo fln.sks-50 ml., 100 ml., 
and 1,000 ml. 

2.3.3 Burettes-5 ml. and 50 ml. 
2.3.4 Erlenmeyer fiask-125· ml. 
3. Reagents. 
3.1 Sampling. 
3.1.1 Water-Deionized, distilled. 
3.1.2 Isopropanol, 80%-Mlx 80 ml. of lso

propanol with 20 ml. of distilled water. 
3.1.3 Hydrogen peroxide, 8%-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, tllstlllcd. 
3.3.2 · Isopropanol. 
8.3.3 Thorin lndlcator-1-(o-arsonophcn

yla::o) -2-nnphthol-3,6-dlsulfonle acid. dlso
dlum salt (or equivalent). Dissolve 0.20 g. In 
100 ml. cllstlllccI water. 

3.3.4 Barium perchlorate (0.01 Nl-Dls
solve 1.95 g. or barium perchlornte 
(Ba(ClO,>. • 3H,0] In 200 ml. distilled water 

No. 2'17-Pt. II--3 

and dilute to 1 liter with lsopropanol. Stand
ardize with &ulfurlc Mid.· Barium chloride 
may be used. 

3.3.5 Sulfuric acid standard (0.01 N)
Purchase or standardize to ±0.0002 N 
against O.OlN NaOH which has previously 

. been standardized against potassium acid 
phthala.te (primary standard grnde). 

4. Procedure. 
4.1 Sampling. 
4.1.1 Preparation of collection train. Pour 

15 ml. of 00% lsopropanol Into the midget 
bubbler and 15 ml. of 3% hydrogen peroxide 
Into each of the first two midget lmplngers. 
Leave the final midget lmplngcr dry. Assem
ble tho train as shown In Figure 6-1. Leak · 
check the sampling train at tho sampling 
site by plugging the probe Inlet a.nd pulling 
a. 10 Inches Hg vacuum. A leakage rate not 
In excess of 1 % of the sampling rate Is ac
ceptable. Carefully release the probe Inlet 
plug and turn off the pump. Pince crushed 
lcti around the lmplngers. Add more Ice dur
ing tho run to keep tho temperature of the 
r-.nses Icnvlng the last lmplnger at 70° F. or 
h.,s. 

4.1.2 Sample collection. Adjust tlle SA.lll· 
]'le flow rate proportional to the stack gas 

"10Cllty. Tt.Jte .rtt\dlnp.·a, Jeail1s'. •v•J'f nv~'.~!whlon. nan been approved l>y '11• ~
mtnutea. and when elgnlftcant changes tn ,, · trator to caUbmte the rotameter, plto\l time, 
stack conditions necessitate additional ad- dry gaa meter, and probe heater. . . ·:' 
Justments ln tlow rate. ?:o begin eampling. 6.2 Standardize the barium percblorat.e 
position the tip of the probe at the tlnt against 25 ml. of standard aulfurlo acid oon•. 
sa.mpUng point and start the pump. Sam- talnlng 100 ml. ot tsopropanol. 
pie proportlona.llf throughout the run. At e. Calculatfon.a. 
the conclusion of each run, turn olf the 6.1 Dry gas volume. Correct the sample 
pump and record the fl.nal readings. B.emove. volume meas:urcd by the dry gas meter to 
tho probe :from the stack and disconnect It standard conditions (70• F. and 29.92 lnchel 
trom the train. Drain the lee bath and purge Hg) by using equation 8-1. 
the remaining part of the train by drawing · . 
clean ambient air through the system for 15 V m =V~ (T••d) {Pb••)-
mlnutes. atd Tm p ••d 

4.2 Sample recovery. Disconnect the Im- · 0 
plngers 11.fter purging. Discard the contents 17.71 _.!!:_(V..,Pbor) . 
of the midget bubbler. Pour the contents of • in. Hg Tm equation 6-1 
the midget lmplngers Into a polyethylene 
shipment bottle. Rtnse the three midget lm
plngers and the connecting tubes wtth dls
t111ed wnter and add these wnshlngs to the 
same storage container. 

4.3 Samplo analysis. Transfer the contents 
of the storage container to a 60 ml. volu
metric :ll:i.sk. Dilute to the mark With de
ionized, distilled water. Pipette .a 10 ml. 
aliquot of this solution Into a 125 ml. Erlen
meyer flask. Add 40 ml. of· lsopropanol and 
two to four drops of thorln ln'Cilc;ator. Titrate 
to a pink endpoint using 0.01 N barium 
perchlorate. Run a. blank With each series 
of samples. 

6. Calibration. 
6.1 Use standar<l. methods and equipment 

where: 
v .. ~,4~Volum11 of gas sample through the 

dry gas meter (standard condl• 
tlons). cu. tt. · 

V..,=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 cliy gas meter temperature, 
aa oR. . P.,.- Barometric pressure at the orifice 

meter, Inches Hg. 
'P.,4 -Absolute pressure at standard con-

ditions, 29.92 Inches Hg. · 
6.2 Su!Iur dioxide concentration. 

(V~-V.b)N(V•nln) 
C8~=(7.05XI0-51b·~!:.) ,.- V,. 

• g.-ml. \ motd equation 6-2 

where: 
Cso,= Concentration of sulfur dioxide 

at standard conditions, dry 
basis, lb./CU. ft. 

7.05 >< 10-"= Conversion factor, Including the 
number of grama per grnm 
equlvnlent of sulfur dioxide 
(32 g./g.-eq.), 453.6 g./lb., and 
1,000 ml./!., lb.·!./g.-ml. 

V, = Volumo of barium perchlorate 
tltrant used for the sample, 
ml. 

V 0 = Volumo Of barium perchlorate 
tltrant used for the blank, ml. 

N=Normallty of barium perchlorate 
tltrant, g.-eq./l. 

V,
010

=Total solution volumti of sulfur 
dloxlJe, 60 ml. 

V, =Volume of sample aliquot ti
trated, ml. 

Vm,14= Volume o! gas sample through 
the dry gas meter (standard 
conditions), cu. !t., see Equa
tion 6-1. 

'1. References. 
Atmospheric Emissions from Sulfuric Acid 

11.fanu!acturlng Processes, U.S. DHEW, PHS, 
Division o! Air Pollution, Public Health Serv· 
Ice Publication No. 099-AP-13, Cincinnati, 
Ohio, 1965. ' . 

Corbett, P. F:, The Determination of 801 
and so, In Flua Oases, Journnl or the Instl· 
tute of Fuel, 24:237-243, 1961. 
. Mntty, R. E. and E. K. Diehl, Measuring 
Flue-Gas so, and so,, 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 'I-DETERMINATION 01' NITROGB:N OXIDlll 
EMISSIONS FROM STATIONA}\Y SOURCES 

l. Principle and appllcabfllty. 
1.1 Principle. A grab sample Is co!ler~ted 

In an evacuated flask containing a dilute 
sulfuric acid-hydrogen peroxide absorbing 
solution, and the nitrogen oxides, except 
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nitrous oxide, are measure colorlmetrically 
using the phenoldisul!onlc acid (PDS) 
procedure. 

1.2 Appllcablllty. This method is appllca
bla for the measurement of nitrogen oxides 
from stationary sources only when specl1ied 
by ti~e test procedures for determining com
pliance with New Source Performance 
Standards. 

2. Apparatus. 
2.1 · Sampllng. See Figure 7-1. 
2.1.1 Probe-Pyrex 1 glass, heated, with 

filter to remove particulate matter. Heating 
ls unnecessary I! the probe remairis dry dur

_l:ig the purging period. 
2.1.2 Collection flask-Two-llter, Pyrex,• 

round bottom with short neck and 24/40 
standard taper opening, protected against 
implosion or breakage. 

1 Trade name. 

PROSE 

_ FILTER 

3·\'IAY STOKOCI!: 
T·BOl!E. S, PYRU. 
2.....,, BORE. 8'111111 00 

GROUND-GLASS 
SOCKET, § 1'10, 1Z,S 
l'YREl 

RULES AND REGULATIONS 

2.1.3 Flask valve-T-bore stopcock con
nected to a 24/40 standard taper Joint. 

2.1.4 Temperature gauge--Dlal-type ther
mometer, or equivalent, capabloe of measur
ing 2° F. intervals from 25• to 125• F. 

2.1.5 Vacuum llne--Tublng capable of 
wlthstandlng a vacuum of 3 inches Hg abso
lute pressure, with "T" connection and T-bore 
stopcock, or equivalent. · 

2.l.6 Pressure gauge-U-tul;le manometer; 
36 inches, with 0.1-inch divisions, or 
equiYalcnt. 

2.1.7 Pump--Capable of producing a vac-
uum of 3 l!:!~!1es Hg absolute pressure. 

2.1.8 Squeeze bulb--One way. -
2.2 Sample recovery. 
2.2.1 Pipette or drOpper. 
2.2.2 Glass storage contalners--Cushioned 

· for shipping. • 

FOAM.ENCASEMENT 

BOILING FLASK• 
HITER, ROUNO-SOnOM, SHORT NICI. 
WITH I Sl£EVE NO. Z4/40 

figure 7·1. Sampling train, flask valve .... nd flask. 

2.2.3 Gle.sa 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 pipeii-1, 2, and 10 ml. 
2.3.4 Transfer plpette--10 ml. with 0.1 ml. 

divisions. 
2.3.5 Volumetric flask-100 ml., one tor 

each sample, and 1,000 ml. for the standard 
(blank). 

2.3.6 . Spectrophotometer--'l'o 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. Reagf1!1t8. 
3.1 Sampling. 
3.1.1 Absorbing solution-Add 2.8 ml. of 

concentrated H,SO, to 1 liter of distUled 
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. 
3.2.1 Sodium hydroxide (lN)-Dissolve 

40 g. NaOH In distilled water and dllute to 1 
liter. 

3.2.2 Red litmus paper. 

3.2.3 Water-Deionized, distilled. 
3.3 Analysis. . -
3.3.1 Fi.tml.ng sulfuric acld-15 to 18% by. 

weight free sulfur trioxide. 
3.3.2 Phenol-White solld reagent grade. 
3.3.3 ·sulfuric ac\d-Concentrated reagent 

grade. · 
3.3.4 Standard solution-Dissolve 0.5495 g. 

potassium nitrate (KNO.) 1n distilled water 
and dllute to 1 liter. For the working stand
ard solution, dllute 10 ml. of the resulting 
solution to 100 ml. With distilled water. One 
ml. of the working standard solution is 
equivalent ·to 25 µ.g. nitrogen dioxide. 

3.3.5 Water-Deionized, distllled. 
3.3.6 Phenoldisulfonic' acid solutl.on

Dissolve 25 g. of pure white phenol In 150 ml. 
concentrated sulfuric acid on a steam bath. 
COOi, add 75 ml. fwning sulfuric acid, and 
heat at 100° c. for 2 hou:r:s. Store 1n a dark, 
stoppered bottle, · 

4. Procedure. 
4.1 Sampling. 
4.1.1 Pipette 25 ml. of. absorbing solution 

into a sample flask. Insert the flask valve 
stopper Into the flask With the valve 1n the 
"purge" position. Assemble the sampling 
train as shown .tn Figure 7-1 and place the 
probe at the sampling point. Turn the flask 
valve and the pump valve to their "evacuate" 

positions. Evacuate the flask to at least.:a. 
inches Hg absolute pressure. Turn the. pump 
valve to Its "vent" position and turn oil the 
pump. Check the manometer !or any fluctu
ation In the mercury level. If there is a v1s1. 
ble change over the span of one mtnuta, 
check tor leaks. Record the Initial volunie, 
temperature, a.nd barometric pressure. Turn 
the fia.sk valve to Its "purge" position, and 
then do the same with the pump valve. 
Purge the probe and the vacuum tube using 
the squeeze bulb. If condensation occurs. ID 
the probe and ll.ask valve area, heat the probe 
and purge untU the condensation disappean. 
Then turn the pum!) valve to its "veg.t"·posJ.. 
tion. Turn the flask valve to its "sample• 
position a.nd allow sample to enter the flask 
for about 15 seconds. After collecting the 
sample, turn the flask valve to its "purge" 
position and disconnect the flask from _the 
sampling train. Shake the flask ror-3,5 
minutes. 

4.2 Sample recovery. 
4.2.1 Let the flask set for a mlnlmuuH1t 

16 hours. and then shake the content.a 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 pressure and temperature· along 
with the barometric pressure. Transfer .the 
fl.ask contents to a container for shlpm_ent 
or to a 250 ml. beaker_ for analysis. Rinse the 
flask with two portions of dlstllled water 
(approximately 10 ml.) and add rtnse water 
to the sample.Pora-blank use 25 ml. of ab• 
sorblng solution and the same volume of.dis.; 
tilled water as used in rinsing the fla&k. Prior 
to shipping or analysis, add sodium hydrox
ide ( lN) dropwise Into both the sample and 
the blank untu alkaline to litmus paper 
(about 25 to 35 drOps In each). 

4.3 Analysis. 
4.3.1 If the sample has been shipped iii 

a container, transfer the contents to a 250 
ml. beaker using a .small amount of dlstllled 
water. Evaporate the· solution to dryness on a 
steam bath and then cool. Add 2 ml. phenol· 
dlsulfonic acid solution to the dried residue 
and trlturate thoroughly with a glass rod. 
Make sure the solution contocts all the resl· 
due. Add 1 ml. distllled water and four drops 
of concentrated sulfuric acid. Heat the solu· 
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 tJ.mmonium hy_droxide dropwise with 
constant stirring until alkaline to litmus 
paper. Transfer the solution to a 100 m1, 
volumetric flask and wash the beaker three 
times with 4 to 6 ml. portions of disttlled 
water. Dilute to the mark and mix thor
oughly. If 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 ~· using the 
blank solution as a zero. Dilute the sample 
and the blank With a suitable amount ot 
distilled water if absorbance falls outside the 
range of calibration. -

5. Calibration. 
6.1 Flask volume. Assemble the ftask and 

flask valve and fill with water to the stop
cock. Measure the volume of water to ± 10 
ml. Number and record .the volume on th& 
1lask. 

5.2 Spectrophotometer. Add 0.0 to 16.0 ml. 
of standard solution to a series_ of beakers. To 
each beaker add 25 ml. of absorbing solution. 
and add sodium hydroxide (lN) - dropwise 
until alkaline to lltmus 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 1n µg. NO. 
per sample versus absorbance. 

6. CaZcuZatiOM. 
6.1 Sample volume. 
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--= 'l7 .. -Sa.D1ple volume at atanda.rd condi-
ottona (dry bas16), mL 

T.,4 -Ab60lute temperature at standard 
- conditlona, 630° R. -

P .. 4-Pressure at standard conditlons, 
29.92 inches Jig. 

v~~Volume of flask and valve, ml. . 
V .-Volume Of absorblng aolutlon, 25 ml. 

RULES ·AND REGULATl.()NS 

P 1 =Final absolute pressure of flaak, 
inches Hg.· 

P 1=Inltlal absolute pressure of flask, 
lncbes Hg. 

'l'1 =Final absolute temperature of ti.ask, 
•R. 

'l'1=Inltlal absolute temperature of ti.ask, 
•R. 

6.2 . Sample concentration. Read µg. N01 
for each sample from the plot o! µ.g. NO, 
versus absorbance. 

C=(~) Cu:Tt: . =(6.2Xl0-5lb./s.c.f.) 
. ( 1 lb. ) 

. v.. 1.6X 104:·. . · .. . µg./ml. 
(,~.) 

where: 
·· c-eonoentra.tlon ot NO,. as N02 (dry 

· baals), lb./s.c.f. 
m-Mass ot N01 In gas sample, µg. 

v •• -Sample volume a.t sta.ndard condi-
. " tlODB (dry basis), ml. 
'l. Be/erences. 
Sta.ndard Methods of Chemical Analysis. 

tUI ed. New York, D. Va.n Nostrand Co., Inc., 
·1962, vol. 1, p. 329-330. 
· ;· Standard Method of Test !or Ox.ides o! 
Ntvogen in Gaseous Combustion Products 
.(Phenoldl6ul1'onlc Ac1d Procedure) , In: 1968 
Boolt of ASTM Sta.ndards, Pa.rt 23, l"hiladel
phla, Pa. 1968, ASTM Deslgnatio~ D-1608-60,. 
p. 'n0-729. 
... Jacob, M. B., The Chemical Analysis of Air 
Pollutants, New York, N.Y., Intersclence Pub
;li&hers. Inc .• 1960, vol. 10, p. 351-356'. 

XBTHOD 8-llETERMINATION OF StJLFURIC ACID 
MlST AND SlJLPtra DIOXIDE Ello11SSIONS FROM 
STATIONABY SOtnlCES 

1. Principle and applfcobmty. 
l.1 Principle. A gas sample ls extracted 

1rom a sampllng pol:it In the stack and the 
acid mist lncludlng sulfur trioxide ts sepa
rated from sulfur dioxide. Both fractions are 
·measured separately by the barium-thorln 
Utratlon method. 
..... 1.2 Appllcablllty. This method ls applica
ble to d<itennlua.tlon of sulfuric acid mist 
(Including si.:Ifur trioxide) and sulfur diox
ide from stationary sources only when spe
df.ed by the test procedure8 for dete~ing 

~ACK lf IALL 

REVERSE•TYPE .• n 
' PITOT TUSE y 

DRY TEST METER 

equation 7-2 

compliance with the New Source Perform
ance Standards. 

2. AppaTatuB. 
2.1 Sampllng. See Figure 8-1. Many of 

the design specifications of this sampling 
train are described In APTD-0581 . 

2.1.1 Nozzle-Stainless steel (316) with 
shar.p, tapered leading edge. 

2.1.2 Probe-Pyrex 1 glass with a heating 
system to prevent visible condensation dur-
ing sampling. : 

2.1.3 Pltot tube-Type S, or equivalent,· 
a.ttached to probe to monitor stack gas 
velocity. 

2.1.4 Filter holder-Pyrex 1 glass. 
2.1.5 Implngers-Four as shown In 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 repJaci!lg the stands.rd tip 
with a V.-1.nch ID glass tube extending to 
one-half Inch from the bottom of the Im
pinger flask. 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 teinpera.ture to within 5° F., dry 
gas meter with 2% accuracy, a.nd related 
equipment, or equivalent, as requtred to 
maintain e.u lsoklnetlc sampllng rate a.nd 
to determine sample volume. 

2.1.7 Barometer-To mea.sure a.tmospherlc 
pressure to ±0.1 Inch _Hg. 

1 Trade name. 

CHECK 
VALVE 

VACUUM 
LINi; 

FJgure 8-1. Sulfuric e.cid rnisl sampling train. 

2.2 Sample recovery. 
2.2.l We.sh bottles-Two. 
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2.2.2 Graduated cyllnders-250 ml., 500 
ml. 

2.2.3 Glass sample storage containers. 
2.2.4 Graduated cyllnder-250 ml. 
2.3 Analysis. 
2.3.1 Plpette-25 ml., 100 ml. 
2.3.2 Burette-50 ml. 
2.3.3 Erlenmeyer tl.ask-250 ml. 
2.3.4 Gra.dua.ted cyllnder-100 ml. 
2.3.5 Trip bn!ance--300 g. capacity, to 

measure to ± 0.05 g. 
2.3.6 Dropping bottle-to add Indicator 

solution. 
3. Reagents. 
3.1 Sampllng . 
3.1.1 Filters-Gla.ss fiber, MSA type 1106 

BH, or equivalent, of a suitable Size to flt 
In the filter holder. 

3.1.2 Silica. gel-Indlcatlng type, 6-16 
mesh, dried at 175° C. (350° F.) for 2 hou.'"8. 

3.1.3 Water-Deionized, distUled. 
3.1.4 Isopropanol, 80%-MIX 800 ml. of 

lsopropanol with 200 ml. o! deionized, dls-
tUled water. · 

3.1.5 Hydrogen peroxide, 3%-Dilute JOO 
ml. of 30% hydrogen peroxide to 1 liter with 
deionized, dlstllled water. 

3.1.6 Crushed Ice. 
3.2 Sample recovery. 
3.2.1 Water-Deionized, dlst11led. 
3.2.2 Isopropanol, 80%. 
3.3 Analysis. 
3.3.1 We.ter-DeionlzEd, distilled . 
3.3.2 Isopropanol. . 
3.3.3 Thorin lndicator-1-( o-arsouophen-

ylazo) -2-naphthol-3, 6-dlsulfonlc acid, di
sodium salt (or equiva.lent). Dtssolve 0.20 g. 
In 100 ml. distilled water. . 

3.3.4 Barium perchlorate (0.0lN)-Dls
solve 1.95 g. of barlum perchlorate (Ba 
(C0,) 0·3 H,0] In 200 ml. distilled water and· 
dilute to l liter with lsopropa.ncl. Standardize 
Wlth sulfuric acid. 

3.3.5 Sulfuric acid standard (0.01N)
Purchase or standardize to ± 0.0002 N a.ge.lnst 
0.01 N NaOH which has previously been 
standardized .age.inst primary standard po
tassium acid phthalate. 

4. Procedm·c. 
4.1 Sampllng. 
4.1.1 Arter seiectlng the sampling site and 

the lninlmum number of sampling points, 
determine the str-ck pressure. temperature, 
moisture, and range of velocity head. 

4.1.2 Prepara.tlon of collection train. 
Place 100 ml. o! 80% isopropanol lu the first 
lmpinger, 100 m!. of'3% hydrogen peroxide In 
both the second and third tmplngers, and 
about 200 g. of sll!ca gel In the fourth im
plnger. Retain a portion of t.he reagents for 
use as blank solutions. Assemble the train 
Without the probe a.s shown In Figure 8-1 
Wlth the filter between the first a.nd seco11d 
imp!ngers. Leak check the sampling train 
at the sampling si~ by plui;ging the Inlet to 
the finrt !mpinr;er and pulling c. 15-!nch Hg 
\'SCuum. A leakage r&.te not In exces9 of 0.02 
c.f.m. at a vacuum of 15 Inches Hg ts a.c
ceptable. Attach the probe and turn ou the 
probe t:.eatlng system. Adjust the probe 
heater setting during sa.mpling to prevent 
a.ny visible condensatlo!l. Place crushed Ice 
around the tmpingers. Add more ice duri.11~ 
tl1e run to keep the temper:::.ture of tlrn ga.0e~ 
leaving the la.st implnger at 70° F. or less. 

4.1.3 Train opera.tion. For each run, re
cord the dat.a required on the example sbeLt 
shown in Figure 8-2. Take readings at each 
sampling point at least every 5 minutes and 
when slgn.lflcant changes In sta.cl: oondii;lous 
neoessite.te a.ddltiona.l adjustments In flow 
ra.te. To begin sampling, position the nozzle 
at the tirst traverse point with the tip point
ing directly Into the gas stream. Stnrt the 
pump a.nd hnmedta.tely adjust the flow to 
lsokinetlc conditions. Maintain · lsoklnetic 

· sampling throughout the sampllllg period. 
Nomographs are available which aid In tile 
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rapid ndjustment of the &runpllng rat.e with- · tho probe :rrom the stack and disconnect 1t 
out other computations. APTD-0576 deta.1ls :from the tra.1n. Drain the lee bath and purge 
the procedure for using these nomogrnphs. the remo.ln1ng pa.rt of the tra.ln by dmwtng 
At thr; concluston of each run, turn off the clean ambient air through the system tor 15 
pump and record the Anal readings. Remove minutes. 

tu.m ______ _ 
LOCATION _____ _ 

OPtRAToa _____ _ 

DATf. ______ _ 

l!UNN~,__ ______ _ 

SA.'at.E BOlC NO._ ___ _ 

Mm:R~lND·._ ___ ___ 
Mm:RaH,._ ____ _ 

AUattN'f ttUPt.M.'T\Jft!_ 

IARCM£Tn1C PHSSUI!-· 

ASSUllEO UOIS1U11E.'4_ 

HJ.Atta BCl sm1NG_ 
PnOSE UNQTtJ.cn.. ___ _ 

Noul! DIAMETER. In.___ 

PRCllll HtAID SETTINIL--

C FACTOR SCHUlAllC Of STACK CROSS S£CTION 

PRtsstJl\i 
DiffER[NJlAL 

ACROSS GAS SAMPLt T£l!!'!llATUI!! 
OR~ICl AT DRY GAS '1£1ER IAUPl.ING STA.TIC STACIC vnocin 111:1£11 GA$ SAi.Fl! SAMl'l.EBOX ILtPiNCtR 

TAAllmE POINT 110£ PN:SS.Uf!E TEMPERATURE H£AD l•HJ. ;-:,~~ 
INLEI OUTLET 

(tmou11. •1 
TEMP~RATUR£. IUll'El\ATURE, 

NUlll!JI l•J.mla.. rPsJ. la.Ha. ITsl.•P ,., ... 1A.H20 rrm ln.1.•• •• ., 

TOTAL 

AVERAGE 

flgUll H, fllld dal~. 

4.2 Sample recovery. 
4.2.1 Transfer the lsopropanol from the 

first lmplnger to a 250 ml. graduated cylinder. 
Rinse the probe, first lmplnger, and all con
necting glassware before the filter with 80% 
lsopropanol. Add the rinse solution to the 
cylinder. D1lute to 250 ml. with 80% lsopro
panol. Add the filter to the solution, mix, 
and transfer to a suitable storage container. 
Transfer the solution from the second and 
third tmplngers to a 500 · ml. graduated cyl
µider. Rinse all glassware between. the filter 
and alllca gel tmplnger with deionized, dis
tilled water and add this rinse water to the 
cylinder. D1lute to a volume of 500 ml. with 
deionized, distilled wliter. Transfer the solu
tion to a suitable storage container. 

4.3 Analysts. · 
4.3.1 Shake the container holding tso

propanol and the filter. If the filter breaks 
up, allow the fragments to settle tor a few 
minutes before removing a sample. Pipette 
a 100 ml. aliquot or sample Into a 250 ml. 
Erlenm~yer ftask and add 2 to 4 drops or 
thorln Indicator. T1trato the sample with 

Avo. A'1J. 

A"1• 

barium perchlorate to a pink end point. Make 
sure to record volumes. Ropeat the titra
tion with a i.econd aliquot of sample. Shake 
the container holding :the contents of the' 
second and third lmplngers. Pipette a 25 ml. 
aliquot of sample Into a 250 ml. Erlenmeyer 
flask . .Add 100 ml. of lsopropanol and 2 to 4 
drops of thorin Indicator. Titrate the sample 
with barium perchlorate to a pink end point. 
Repeat the titration with a second aliquot of 
sample. Titrate the blanks ln the same 
manner as the samples. 

5~ Calibration. 
6.1 Use standard methods and equipment 

which have been approved by the Adminis
trator to calibrate the orifice meter, pltot 
tube, dry gas meter, and probe heater. 

5.2 Standardize the barium perchlorate 
with 28 ml. ot standard suUurlc acid con
taining 100 ml. ot Lsopropanol. 

6. Caloulatto11.s. 
6.1 Dry gas volume. Oorrect the sample 

valume measured by the dry gas meter tc 
standard conditions (70° F., 29.92 lnclles Hg) 
b1 using Equation 8-1, 

where: 
Vm, 14~Volume of gas sample through the 

dry gas meter (standard condi
tions) , cu. ft. 

V m =Volume of gas sample through the 
dry gas meter (meter condi
tions) , cu. ft. 

T,,d=Absolute temperature at standard 
conditions, 530° R. 

equation 8-1 

Tm-Average dry gas meter temperature, 
aR. . 

P ... -Baromctrlc pressure at the orl.!lce 
meter, Inches Hg. 

AH= Pressure drop . across the or1llce 
· metc1•, Inches H .. O. 

18.6-Speclfic gravity oi mercury. 
P 014 -Absolute pressure at standard con

ditions, 29.ll:l Inches Hg. 
6.2 Sulfuric acid concentration. 

. . · .· (V,- V,b) (N) (~•010) 
c -(1osx10-1 lb.-1.) - v. 

Il2Bo,- • g.-ml. Vmotd . , equation 8-2 

CH
2
so,= Concentration ·of sulfuric acid 

at standard conciltlons, dry 
·basis, lb./cu. tt. 

1.08 X 10_,= Conversion !actor 1ncludlng the 
· number of grams per gram 

equivalent of sulfuric acid 
(49 g./g.-eq.), 453.6 g./lb., and 
1,000 ml./!., lb.-1./g.-ml. · 

V 
1 
= Volumo of barium perchlorate 

tltrant used tor the sample, 
ml. 

V '"=Volume of barium perchlorate 
tltrant used tor the blank, ml. 

N= Normality of barium perchlorate 
tltrant, g.-eq./l. 

V, 010 =TOtal solution volume of sul
furic acid (first lmplnger and 
filter), ml. · 

v. =Volume ·ot sample allquot ti
. trated, ml. 

Vm,,.=Volume ot gas sample through 
the dry gas meter (standard 
conditions), cu. ft., see Equa
tion 8-1. 

6.3 · Sulfur dioxide concentration. 

(V,-V,b) (N) (V•oln) 
Cso.=(1.05x10-5lb.-l.) -V:. · 

- g.-ml. V .... , 4 . equation 8-3 

where: 
Cso,= Concentration ot sulfur dioxide 

at standard conditions, dry 
·basis, lb./cu. ft. , 

7.05 X 10-•= Conversion !actor Including the 
number o! grams per gram 

· equivalent of sultur dloxlde 
(33 g./g.-eq.) 453.6 g./lb., and 
1,000 ml./!., lb.-1./g.-ml. 

V ,=Volume ot barium perchlorate 
tltrant used !or the &ample, 
ml. 

V,b=Volume ot barium perchlorate 
titi·ant used for the blank, ml. 

N- Normality of barium perchlorate 
tltrant, g.-eq./l. 

V001o-Total solution volume of sulfur 
dioxide (second and. third lm
plngers), ml. 

V - Volwne of sample aliquot ti• 
trated, ml. 

Vm
0
,d=Voh1me of gas sample through 

the dry gas meter (stllnda.rd 
conditions), cu. ft., see Equa
tion 8-1. , 

7. Bc/erences. 
Atmospheric Emissions from Sulfuric Acid 

Manutactllrlng Processes, U.S. DREW, PHS, 
Division ct.Air Pollution, Publlc Health Serv
ice Publication No. 999-AP-13, Cincinnati, 
Ohio, 10G5. 

Corbett, D. F., The Determination of S01 
and $03 In Flue Gases, Journal of the Inatl
tute of FUel, 24:237-243, 1961. 

Martin, Robert M., Construction Doto.tis of 
lsoklnetlc Sourco sampling Equipment, En
vironmental Protection Agency, Air Pollution 
Control Office Pullllcatlon No. APTD--0581. 

Patton, W. F., and J. A. Drl.nk, Jr,, New 
Equipment and TeChnlques tor Sampling 
Chemical Procer,s Go.sos, J. Air Pollution Con
trol Assoc. U, 162 (10631. · 
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RULES AND REGULATIONS 

Rom, Jerome J., Maintenance, Cal!bratlon, 
and Operation of Isokinetic Source Sam-. 
pllng Equipment, Environmental Protection 
Agency, .. A1r Pollution Control Office Publl· 
cation No. API"D-0576. 

Shell Development Co. Analytical Depart
ment, Determination of Sulfur Dioxide and 
Sulfur Trioxide in Stack Gases, Emeryville 
Method Serles, 4516/59a. 

METHOD 9-VISVAL DETEllllUNATION OF THE 
OPAcrI"Y OF El>41SSIONS FnOM STATIONARY 
SOUJICES 

1. Principle ana applicability. 
1.1 Principle. The relative opacity of an 

emission from a stationary source is de
termined visually by a qual!fted observer. 

1.2 ,Applicability. This method ls appli
cable for the determination of the relative 
opacity of vlslble 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 

i..t;;:.' .o I .. ]0 •• ,~!,Cl 0 .. 30 •• 
0 I ,. I 
1 ,, : i 

2 I l2 i i 
3 " • ,. 
• 3$ 

• 36 

1 31 

• ,. 
I 39 

10 •• 
11 .. 
12 42 

13 43 .. . .. 
•• •• .. .. 
11 .. I 

•• • • I 
•• •• 
20 so 

•• •• 
22. S2 .. SJ 

•• •• 
•• •• .. •• 
21 57 .. • • .. •• 

Figure 9-1 ls recorded every 15 to 30 seconds 
to the nearest 5% opacity. A minimum of 25 
readings Is taken. 

3. Qualifications. 
3.1 To certify as an observer, a candidate 

must complete a smokereadlng course con
ducted by EPA, or equivalent; ln order to 
certify the candidate must· assign opacity 
readings In 5 % Increments to 25 dlfrerent 
black plumes and 25 different white plumes, 
with an error not to exceed 15 percent on 
any one reacling and an average error not to 
exceed 7.5 nercent ln each category. The 
smoke generator used to qualify the ob
ser\"ers must be equipped with a calibrated 
smoke indicator or light transmission meter 
located In the source stack 1f the smoke 
generator is to determ.1De the actual opacity 
of the emlssions. 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 8, 
Regulation 4, Prohibition, Rule 50, 17 p. 

Kudluk, Rudolf, R!ngelmann Smoke Chart, 
U .s. Department of Interior, Bureau of Mines, 
Information Circular No. 8333, May 1967. 

Obse1111ahon da1• 

S•a~k hu:Hoon ___________ _ 

Obsetwer _____________ _ 

O•••---------------. .... ______________ _ 
Dist•nce 10 11.c::ll __________ _ 

Wind diree11on ___________ _ 

Wirtd speecf--~----------

S.nn ot """'bu5 r•corded ________ _ 

To&.t number ot readings ________ _ 

s,,,,, of"°'" ••cordecl OP•c.ltv; ;_;_;_ __________ _ 

Total no. Hading& 

Figure 9-1. Field dala, 

[FR r:>oc.71-18624"'Filed 12-,22-71;8:45 am'] 
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STANDARDS OF PERFORMANCE FOR 
NEW STATIONARY SOURCES 

Supplemental Statement in Connection 
With Final Promulgation 

I. EPA published Standards of Per
fonnance for New Stationary Sources in 
final form, prefaced by a "concise gen
eral statement of their basis and pur-

NOTICES 

pose" as required by section 4.Cc> of the 
Administrative Procedure· Act, 5 U.S.C. 
553Cc>, on December 23, 1971. 36 F .R. 
24876. Petitions for review of certain of 
these standards were filed on January 21 
and 24 by the Essex Chemical Corp. et 
al., the Portland Cement Association, 
and the Appalachian Power Co. et al. 
cu.s. Court of Appeals for the District 
of Columbia, Nos. 72-1072, 72-1073, and 
72-1079). . 

On February 18, 1972, almost 2 months 
after EPA published the New Stationary 
Source Standards, the U.S. Court of Ap
peals for the District of Columbia Cir
cuit handed down its decision 1n 
"Kennecott Copper Con>. v. EnvirOn
mental Protection Agency" CC.A.D.C. No. 
71-1410), which concerned a national 
secondary ambient· air quality standard 
promUlgated by EPA pursuant to sec
tion 109Cb) of the Clean Air Amend
ments of 1970, 42 U.S.C. 1857C-4Cb). The 
court there held that although the "con
cise general statement" prefacing the 
standard involved satisfied the require
ments of section 4Cc> of the Adm1nistra
tive Procedure Act, it would nonetheless 
remand the cause to the Administrator 
for a more specific explanation of how 
he had arrived at the standard. 

In light of the der.ision in "Kennecott 
Copper," and in the interest of a speedy 
judicial determination of the validity of 
the Standards of Performance for New 
Stationary Sources, we have prepared 
this statement of the basis of the Ad
ministrator's decision to promulgate the 
standards to supplement that appearing 
as the preface to the final standards as 
published in December 197J. Although 
if the point were raised it might ulti
mately be determined that this state
ment was not necessary to satisfy the 
doctrine expressed by the "Kennecott 
Copper" opinion, EPA considers it fun
damental to the national policy embodied 
in the Clean Air Amendments- of 1970 
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 1s an 
important part of this process. Accord~ 
ingly, considering the particulal'. 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, 
and cement plants, based on measure
ments made with the full EPA sampling 
train, which includes a dry filter as well 
as impingers, which contain water and 
act as. condensers and scrubbers. In the 
impingers the gases are cooled to about 
70.° F. before metering. 

There were objections to the use of 
impingers in the EPA sampling train, 

5767 

with suggestions that t.he particulate 
standards be based either "n the "front 
half" <probe and filter> of the EPA sam
pling train or on the American Society 
of Mechanical Engineers test procedure. 
Both of these methods measure only 
those materials that are solids or liquids 
at 250° F. and greater temperatures. 

It 1s the opinion of EPA engineers that 
particulate standards based either on the 
front half or.the full EPA sampling train 
will require the same degree of control 
if appropriate limits are applied. Analy
ses by .EPA show that the material col
lected in the impingers of the sampling 
train 1s usually although not 1n every 
case a ·consistent fraction of the total 
particUlate loading. Nevertheless, there 
is some question that all of the material 
collected in the impingers woUld truly 
form particulates in the atmosphere un
der normil.l dispersion conditions. For 
instance, gaseous sulfur dioxide may be 
oxidized to a particulate form-sulfur 
trioxide and sulfuric acid-in the sam
pling train. Much of the material found 

·in the impingers is sulfuric acid and 
sUlfates. There has been only llmited 
sampling with the full EPA train such 
that the occasional anomalies cannot be 
explained fully at this time. In any case, 
the front half of the EPA train is con
sidered a more acceptable means of 
measuring filterable particulates than 
the ASME mJthod in that a more effi
cient filter is required and the filter has 
far less mass than the principal ASME 
filter in relation to the sample collected. 
~e latter position was reinforced by a 
recommendation· of the Air .Pollution 
Control Association. 

Accordingly, we determined that, for 
the three affected source categories, 
steam " generators, incinerators, and 
cement plants, particulate standards 
shouid be based on the front half of the ' 
EPA sampling train with mass emission 
limits adjusted as follows: 

steam Generators-
~Wlds l"f. m!lllon 

tu hea Input·---··· 
'Jnc!nera~s J:: standar cu blo 

t at 12 percent co, _________ ------·-" 
Cement Kilns-

pounds per ton feed_. 
Cement Coolers-

pounds per ton feed •• 

Originally 
proposed 

particulate 
standards, 
lull EPA 

train 

0.20 

Recommendod 
partlculat,. 
81.andards 

revised 
118JDple 
method 

(front hall 
only) 

0.10 

0.10 ' 0.08 

0.80 0.30 

0.10 0, 10 

The· adjusted standards are based on 
EPA sampling resUlts and are designed 
to provide the same degree of control as 
the originally proposed standards. I11 the 
case of steam generators, the installa
tions which were found to be best con
trolled showed reasonably large concen
trations <about 50 percent> of materials 
in the impingers. The five incinerator 

No. 51>-pt. I~ 
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tests which showed compliance with the 
originally proposed standard all indi
cated 1mpinger catches of 20 to 30 per
cent. All five of these tests 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 
ilfillion 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 t,he 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 
experienced 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 suppiy 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
quentiy switches the unit from coal to 
natural gas, bypassing the scrubber, so 
that they can inspect the internals for 
possible 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 mere}y 
inspected. the scrubber. 

NOTICES 

TABLB I-SULVOB DIOXIDB REMOVAL SYSTBHB AT U.S. Sft.u!·ELBCTBIC PLANTS 

Unlt New or 
Power station size Designer BOs system retro- Scheduled startup 

fit 

Anticipated 
elllcieney af 

so, remo1'31 · 

Limestone Scrubbing: 
MW 

1. Union Electric Co., Mere.moo 140 Combustion Engineer. R 
No. 2. 

2. Kansas Power & Light, 125 Combustion Engineer. R 
Lawrence Station No. 4. 

3. Knnsas Power & Light, 430 CombustlonEnglneer. N 
Lawrence Station No. S. 

4. Kansas City Power& Light, · 100 Combustion Engineer. R 
Hawthorne Station No. 3. 

5. Kansas City Power & Light, 100 Combustion Engineer. R 
Hawthorne, Station No. 4. 

6. Kansas City Power & Light, 800 Babcock & WileoL •••• N 
Lacygne Station. 

7. Detroit Edlsoµ Co., St. Clair 180 Peabody •••••••••••••• R 
StatioP No. 3 •. 

8. Detroit Edison Co., River 265 Peabody ••••• c~-'····- R 
Rouge Statton No. 1. 

9. Commonwealth Eclli!on Co., 175 Babcock & Wlloo~ •• c. · R 
Will County Station No. 1. 

10. Northern States Power Co., 700 Combustion Englaeer. N 
Sherbnme County Station, 
Minn., No. 1. 

11. Arizona Publlo Service, 115 Research Cottrell ••• ;... R 
Choila Statton Co. 

12. Tenne6Se8 Valley Authority, 550 U11declded ____________ R 
Widow's Creek Station 
No.8. 

13. DUQtle&Wl Light Co., Philips 100 Chemlco ••••• ~"------- R 
Station. 

14. Louisville Gns & Electric 70 Combustion Engl- R 
Co .• Paddy's Run Statton. ·neer. 

· 15. City of Key West, Stock :rT Zurn..----·-·---------- N 
Island.• . 

16. Union Electric Co., Meram.ec 125 Combustion Engineer. R 
No.1. . 

&diam Hydroxide Scrubbing Jn. 
stallatlons: 

1. Nevada :Power Co., Reed 250 Combustion Equip- R 
· Gardner Stat!o11. m81lt Associates. 

Magnesium Oxide Scrubbing Instal-
· 1at1ons: 

1. Boston Edison Co., Mystic 150 Cbemlco. _. ______ ,,· •••• R 
Station No. 6.• 

2. Potomac Electric Power, 195 "----do .•••••••••••••••• R 
Dickerson No. 3. 

Catalytic Oxidation: 
. 1. Illinois Power, Wood River'- 100 Monsanto ••••••••••••• R 

1 Oil-fired pl:lnts (rem:ilnder are coal-fired). 
• Partial EPA funding. 

September 1968.. •• Oper!!.ted at 733 
efticiency durina 
EPA test. 

December 1968. -'"'" Do. 

December 1911. --- W!U start at 663 
nod be up
graded to 833 

Late 1972. ••••••••• Onaranteed rorr.. 
Lat~ /972.. •• "·---~ Do. 

Late 1972.: ____ _._ •• 803 as targe&. 

Late i972--~-------. 903 as targeL . 

Late 1972-•••• · •• ...; Do. 

February 1972 ••••• Guaranteed llO'l"o-

1976 •••••••• ;;.;;;-"" 

December t973. __ 

1974-n •• c-•• -"_. ___ _. 

March 1973 •• ~----' Do. 

Mid-late 197\L •• _ Do. 

Early 1972~-------- Guaranteed 863 
removal. 

Spring 1973 •••••••• 80% as target;. 

1973 .••• ----------· Guarnnteed !l03 
801 while burn
ing 1 % S coal. 

Febraary 1972 •••.• 903 target. 

Early 1974..------- 903. 

June 1072.. _________ Guaranteed S.~% 
SO: removal. 

All water from the pond is ·recycled 
back to the scrubber. Blowdown from 
cooling towers constitutes makeup water. 
·The sluige oxidize.> to sulfate in the 
pond. E"entually, sulfate may be re-· 
moved from the system and taken with 
the ash to landfills. 

which CE is guaranteeing that its new 
installations will remove at least 70 per

. cent of SO~. 

The limestone system for the new 430-
megawatt steam-electric unit at the 
Lawrence station is essentially 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 S02 .re
moval with continuous crystallization 
and 100 percent water recycle from crys
t~ers. The studies form the basis upon 

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 in subsequent stages. The 
steam generator is of 3,500 million B.t.u. 
rating. Reports indicate that the effi
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 Bankside Power Station in 
England. 

• Swansea scnibber. Lime scrubbing 
processes were installed on coal-fired 
units at the Swansea Power Station and 
the Fulham Power Station in England 
prior to World War ll. The system at the 
Fulham Station reportedly operated suc
ce..o::sfully until shut down for security rea
sons early during World Wa.r II. It was 
not reactivated after the war. The 
Swansea. installation was. operated for 
about 2 yea.rs on a coal-fired power boiler 
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and ls not now in service. Unlike the 
Battc:rsea and Bankside operations, these 
units utilized a continuous liquid recycle. 
The systems were reported to operate at 
so, efficiencies of 90 percent or greater. 

Bahco lime scrubbing. The two-stage 
system has ~n demonstrated at about 
98 percent SO. removal over a 6-month 
period on a 7-mw. oil-fired steam genera
tor in Sweden. The process is-now being 
offered under· license in the United 
States by Research Cottrell. None of the 
Ba.hco systems have yet been installed on 
coal-fired boilers. Nevertheless, the two-

. .stage scheme appears to offer definite ad
vantages over single-stage processes in 
achieving high removal efficiencies. 

Wellman power gas sulfite scrubbing. 
The sUl.fite-bisulflte system has been in
stalled on two oil-fired boilers in Japan. 
The combined capacity is about 650 mil
lion B.t.u. per hour. Since it was put into 
operation in June 1971, removal ef
ficiencies of 95 ·percent have been re
ported with exit levels of about 0.2 pounds 
SO. per million B.t.u. The system has not 
baen operated on a coal-fired b,oiler. 
However, since precipitators have been 
shown to remove particuiates down to the 
same level as oil-fired units, application 
of the sulfite system to cool-fired boilers 
shouid be fea.:;ible. 

A principal difficulty in operat.tng lime 
based scrubbing systems ·has been the 
tendency to form scale on scrubber sur
faces. Union Electric, TV A, and to a les
eer extent Kansas Power and Light have 
reported scaling problems. The experi
ence of Kansas Power and Light and 
European and Japanese installations 
show that scaling can be held to a toler
able level. Present designs probably will 
be revised to optimize cost versus scaling. 
The use of two or more stages wouid ap
. irear desirable for high suifur coals. 

In all probability, there will be some 
scale formation in all closed circuit lime 
BCt'Ubbing systems for so. abatement. At 
the Bahco installation as at the·Ka.nsas 
Power and Light installation in the 
United States, this is minimized by keep
ing the solution PH·in the acid region. 
In addition to this, a Mitsubishi Heavy 
Industries pilot plant in Japan has em
ployed seed crystals and a delay tank and 
was reportedly able to operate for 500 
hours without any sign of scallng (i.e., 
the scallng took pl~e on the seed 
crystals>. 

In addition to opera.ting at an acid pH, 
·the Bahco system employs a wide open 
scrubber that can tolerate aPPreciable 
eca.Je deposits. It was reported that the 
installation of additional spray heads to 
more thoroughly wash the wetted Slll"
faces at the Bischaff installation in 
West Germany helped to prevent scale 
.fonnations. 

All three installations cited above have 
rep0rted successful periods of operation 
while emploYing the above-mentioned 
.techniques. The most successfuI of these 
is the Bahco 1lllit which has had no 
serious operational difficuities since 
November 1969. These examples show 
tha.t lime systems ce.n be operated with
out unschedUled shutdown due to scale 
.Problems. 
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3. Cost of complianee with steam gen- per kw. Three of the plan~ are large
erator standards. The economic impact 68(} to 1,000 mw. All five esti.111ates for 
of the new source performance standards . retrofitting existing plants show greater 
and requisite pollution control expend!- cost, ranging from $28.6 to $61.8 per kw. 
tures have been developed for a. typical The retrofit estimates tend to cover 
new coal-fired 1lllit of 600-megawatt · smaller steam generators, only one of the 
fMW) capacity. The investment cost for five being greater than 180. mw. In addi
such a plant wouid be $120 million plus tion, the retrofit costs tend to refiect 
$18 million for suifur dioxide and partic- unusual circumstances which woUld not 
ulate control and $1 million for nitrogen be expected at new plants. All are closed 
oxide control. The $19 million total can circuit limestone or calcium hydroxide 

·be compared to $3.6 million which wouid systems except for the small wilt at Key 
have been expended for particuiate con- West, Fla. In the closed circuit system, 
trol if sUlfur dioxide a.nd nitrogen oxide all waters a.re recycled to avoid problems 

.. abatement were not required. of liquid and S'olid waste disposal . 
~On an annualized basis the pollution 
control costs would be 0.13 cents per kw. TABLE ll 

hr. for SUifur dioxide and particuiate OOST E6TUIATE8 l"OR EQUIPPING 00.AL ITmED BTEAll· 

control plus 0.01 cents per kw.-hr. for ·: :;:=; (l~N~~:.,>c.u.cro11 BABE SCRt'BBL'<G 

·nitrogen oxide control. Particuiate con-
trol alone woUld cost 0.01 cents per kw.
hr. An average revenue of 1.56 cents per 
kw.-hr. is assumed. Based on these fig
ures, the cost of pollution control will 
be about 9 percent of the delivered cost 
of electricity if all plants operated by the 
utility in question had to incur a com
parable cost. Using a figure of $130 per 
year as the average residential electric 
bill, the increased cost of electricity to a 
residential customer wouid be about $1 
per month if th~ total cost of coutrol is 
passed on to the customer. 

An indication of the impact of in
creased electricity cost on industrial con
sumers may be obtained by examining 
the relationship of electricity cost to pro
duction costs. An upper limit may be ap- . 
proximated by considering the alumi
num industry, a large consumer of elec
trical energy. If the aluminum industry 
were to incur an increase of nine percent 
in electricity cost, production costs would 
increase by about l.4 percent. Although 
aluminum smelters usually consume hy
droelectric power and would not realize 
Pollution control costs increases, none
theless, the figures show that even for 
a large consumer the impact of increased 
electricity cost is fairly small. In general, 
the estimated electricity cost increase 
will have only a minor impact on pro
duction costs. 

Each year the power industry puts into 
operation about 49 new steam-electric 
units. On the average, 29 are fired with 
coal, seven with oil, and 13 with natural 
gas. Most of the oil-fired units and a 
few of the coal-fired units may bum low 

· sUlfur fuel. The number requiring ·nue 
gs.s desUlfurization is estimated to be be
tween 20 and 3Q per year. Most of these, 
15 to 20, will be located east of the Mis
sissippi River. 

The foregoing cost· projections are 
based on estimated costs of $30 per in
stalled kilowatt for su!fur dioxide scrub
bing systems which will also be capable 
of controlling coal particuiate to the level 
of the standard. Some power distributors 
have questioned the figure and suggest 
that the actual cost may be close to $70 
per kw. Nevertheless, a review of appli
cable cost estimates for calcium base so. 
scrubbing system shows support for the 
EPA estimate. 

The four estimates listed in table n 
for new plants range from $18.7 to $25.67 

Source of estimate Sl•e 

Zurn Industries (Key West i7 MW 
Installation). (New). 

Northern States Power Co •• ~o MW 

Babcock & Wilcox (Hypo- ~~). 
tbetlcal plant In mid· (New). 
west). 

Tennessee Valley 1000 MW 
Authority. (New). 

Do •••••••.••••••••••••• 550 MW 
('Retro
fit). 

Louisville Gas & Electric 70 M. W 
Co. (Retro-

fit). 
Duquesne Light Co.·-"·--- 100 MW 

· (Retro
fit). 

Commonwealth Edison 176 MW 
Co. (Retro-

fit.). 
Detro!t Edison Co _________ 4-180 MW 

(Retro
fit). 

Capital cost 

$20.4/kw• 

$18.7/lrw• 

$211.67/kw. 

. $19.20/kw. 

$6Uto 
·1161.S/kw. 

$28.6/lrw. 

$35/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 fiue gas recircuIBltion and ofi
stoichiometric combustion to achieve the 
standard. Many of these will be gas-fired 
boilers which will not have to expend any 
capital for sulfur dioxide or particuiate 
control. The least cost will be for comer
fired coal burning boilers which shoUld 
be able. to meet the standards without · 
any modification. Corner-fired units are 
sold by only one of the fo·.ir 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 will employ with coal burning. Con
sequently, precise costs are uncertain, 
but it is expected that the nitrogen oxide 
standard will stimuiate 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 
coaJ.-fired steam generators. The stand-· 
ards set an emission limit of 0.7 pound 
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 bituminous
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 standard. 
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The coal standard is based principally filter technology has not been applied to 
on nitrogen oxide levels achieved with coal-fired steam generators or incinera
comer-fired boilers which are manufac- tors>. 
tured by only one company-Combus- In swn, considering the revision of the 
tion Engineering. This firm has con- particulate test method, there are suffi
firmed in writing that it" will gUarantee cient data to Indicate that cement plants 
to meet the nitrogen oxide standard. In- equipped with fabric filters and precipi
vestigations by an EPA contractor tators can meet the standard. 
showed that other types of boilers could 6. Cost of achieving particulate stand
meet the standard under modified burn- ard for kilns at portland cement plants. 
ing conditions. In fact, two of the three A limit of 0.3 pounds per ton of feed to 
remaining companies have informed the kiln was proposed. The limit applies 
EPA they will guarantee that their new to all new wet or dry process cement 
installations will meet the EPA standard kilns. 
of 0.7 pound/million B:t.u. on new Three cement producers commented 

. installations. that a well-controlled plant would cost 
. 5. Particulate standards for kilns in much more than indicated by EPA. A 

portland cement plants. Particulate emis- meeting between American Mining Con
s!on limits of 0.3 pound per ton of feed gress and EPA revealed that that asso
to the kiln were proposed for cement elation felt the cost of an uncontrolled 
kilns. This is roughly equivalent to a cement plant as reported by EPA was 
stack gas concentration of 0.03 grains per low by a factor of 1.5 to 2. However, the 
standard cubic foot. association agreed that EPA had accu-

The Portland Cement Association, rately estimated the cost of the pollu
American Mining Congress, a local con- tion control equipment itself. Accord
trol agency- and the major cement pro- ingly, no change in the standard was 
ducers commented th"lt the kiln standard . warranted on account of cost. Indeed, if 
was either too strict or it is not based on the industry is correct in asserting that 
adequately demonstrated technology, i.e. the cost of an uncontrolled plant is 
fabric filters can not be used for all types higher than that estimated by EPA, that 
of cement plants. On· the other hand, a means that the cost of pollution control 
comment was received from an equip- expressed as a percentage of total cost 
ment manufacturer statiJlg that equip- is less than the 12 percent figure cited 
ment ·other than fabric filters also can in the background docwnent, APTD
be used to meet the standard and citing 0711, which was distributed by EPA at the 
supportive data for electrostatic precip- time the standards were proposed. 
itators. In addition, the AMC, a local 7. Sulfur dioxide and acid mist stand
agency and cement producers commented ards for sulfuric acid plants. Sulfur di
that the particulate standards for oxide emission limits of 4 pounds per 
cement kilns are stricter than those . ton of acid produced and acid mist emis
promulgated for. power plants and sion limits of 0:15 pounds per ton of 
municipal incinerators. Further they ob- acid produced were proposed for sulfuric 
jected to the test method to be used to acid plants. 
. determine compliance. Several sulfuric acid manufacturers 

The proposed standard was based prin- and the Manufacturing Chemists Asso
cipally on particulate levels achieved at ciation commented that the proposed 
a kiln controlled by a fabric filter. Sev- so, standard is unattainable in day-to
eral other kilns controlled by fabric day operation at one of the plants tested 
filters had no visible emissions but could or that it is unduly restrictive. They as
nct be tested du-:! to the physical layout serted ';hat to mert th. standard, the 
of the equipment. After proposal, but plant would have to be "designed to 2 
prior to promulgation a second kiln con- pounds per ton" to allow for the inevita
trolled by a fabric filter was tested and ble gradual loss of conversion efficiency 
found to have particulate emissions in during a period of operation, ·and that 
excess of the proposed standard. How- units capable of such performance have 
ever, based on the revised particulate not been demonstrated in this country. 
test method, the second installation Essentially, the same parties commented 
showed particulate emissions to be less that there is published data showing that 
than 0.3 pound per ton of kiln feed. due to the vapor pressure of sulfuric acid, 

The promulgated standard is roughly the acid mist standard is not attainable. 
equivalent to a stack gas concentration of · The proposed standard was based prin-
0.03 grains per standard cubic foot. The cipal!y on sulfur dioxide levels achieved 
power· plant standard is equivalent to .vith dual absorption acid plants and one 

__ 0.06 grains per standard cubic foot at single absorption plant contro11ing emis
normal excess air rates. The incinerators sions with a sodium sc:lfite so, recovery 
standard is 0.08 grains per standard cubic system. There· are only three dual ab
foot corrected to 12 percent carbon di- sorption plants in this country. Company 
oxide. Uncorrected, at normal conditions emission data at one of the plants tested 
of 7.5 percent carbon dioxide it is equiva- indicates the plant was meeting the pro
lent to 0.05 grains per standard cubic posed standard for a year of operation 
foot. The difference between the particu- when the production rate was less than 
late standard for cement plants and 600 tons per day. The plant is rated at 
those for steam generators and incinera- 700 tons per day. At the second U.S. 
tors is attributable to the superior tech- plant, emissions were about 2 pounds per 
nology available th~refor <that is, fabric ton about two months after startup. Dis-

cussion with foreign dual absorption 
plant designers and operators indicates 
normal operation at 99.8 percent conver
sion or higher for 99 percent of the 
time over a period of years. This conver
sion efficiency is equivalent to approxi
mately 2.5 pounds per ton of acid 
produced. 

Complaints from the industry that it 
cannot meet the acid mist standard ap
pear to be based on experience with other 
test methods than EPA's. Such other 
methods measure more sulfur trioxide 
and acid vapor, in addition to acid mist, 
than does the EPA method. Tests of sev
eral plants with the EPA test methcd 
have shown acid mist emissions well be
low the emission limits as set in the. 
standards. · 

8. Cost oJ achieving sulfur dio:i:ide 
standard at sulfuric acid plants. A limit 
of 4 pounas of sulfur dioxide per ton of 
acid produced is set by the regulation. 
The limit applies to all types of new con
tact acid· plants except thooe operated 
for control purposes, as at smelters. 

The sulfuric acid industry has com
mented that Cl> the cost of achieving the 
proposed sulfur dioxide stand,a.rd is about 
three times the EPA estimate, and C2> 
promulgation of a star.de.rd 60 percent 
less restrictive than prooosed by EPA 
would reduce the control cost 47 percent. 

In developing the· parallel cost esti
mates, both the industry and EPA as
swne the dual absorptJon process will 
be used to control suifur burning plants 
and many spent acid plants. The more 
costly Wellman-Power Gas sulfite scrub
bing system will be used with plants 
which process the most contaminated! 
spent acid feedstocks where capital in
vestment historically is 80 percent 
greater than sulfur burning plants. The 
Wellman-Power Gas proce55 would also 
be used for retrofitting existing plants 
where appropriate. Both the dual absorp
tion and Wellman-Power Gas processes 
have been demonstrated on .commercial 
installations. Seventy-six dual absorp
tion plants have been constructed or 
designed s!nce the first in 1964. bniy 
three, however, are located in this coun
try. One suifite scrubbing process is now 
in operation in the United States and 
four more will be put into service in 1972. 
All are retrofit installati~. Two other 
such scrubbers are being operated in 
Japan. These seven installations consist 
of three acid plants, two· claus sulfur 
recovery plants, an oil-fired boiler, and 
a kraft pulp mill boiler. 

Control costs. EPA engineers have re
viewed the industry analysis and find no 
reason to change their original cost esti
mate. As summartzed in Table m, EPA 
estimates that the cost of achieving the 
standard is $1.07 to $1.32 per ton of acid 
for dual absorption systems and $3.50 
per ton for sulfite scrubbing systems. The 
industry estimate for a sulfur burning 
dual absorption plant is $2.31 greater 
than EPA's. We believe the industry's 
estimate to be excessive for the following· 
reasons. 
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T.t.num 

l'81DIATED C08T8 OJ' CONT&OU.INO 8VLFUB DlOXIDB 
rBOJl CONTACT IUUUIUC ACID ft.AN'lll 

. Dual absorp- 8odlnm sulfite 
\Ion process scrubbing 

In- EPA. In- EPA 
dustry dustry 

Sulfur burning plants: 
Direct lnYestment 

Not antic!-(Tllousands ol S). _ 2,000 . 115() 
Total Added Cost pated !or new (Stron)o) •• ________ 3.38 1.07 sulfur burning 

plants. 
Spent acid.plants: 

Direct Investment 
(ThoW!ands of$).~. 3, 100 

Total Added Cost 
900 2,200 2,300 

($/TOD)a) •••• - ••••• '-" L32 4.11 3.50 

a) Total added cost Includes deproclatlon, taxes, 163 
return on investment after tai:es and other allocatea 
oosts. 

Seventy-two percent of the difference 
between the Du Pont .and EPA estimates 
is due to direct investment, 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 ·meet the 
standard. 

Twenty percent of the difference is due 
to differences in estimates of the cost 
and consumption 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 
Administratio12, i.e., sales, research, and 
development, main omce, 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 vr.ith 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 indust~·> would decrease the cost of 

.control in dual absorption plants only 10 
i;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. 

Economic impact of proposed 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 smali manufacturer, 
may make future construction of plants 

NOTICES 

of less than 500 tons per day economi
cally Unattractive except es a sulfur re
covery system for another manufa.ct'ilr
ing process. 

It is estimated that the average market 
Price will increase by $1.07 per ton 
reflecting the lower end of the cost range. 
This represents a small increase in the 
$31 per ton market price and will have 
little effect on the demand for acid. 

The increasing production of recovered 
and regenerated acid, as a result of 
abatement eiforts, will inhibit the growth 
of conventional acid production and 
threaten eventually to displace much of 
that production. 

WILLIAM D. RUCKELSHAUS, 
Administrator. 

MARCH 16, 1972. 
[FR Doc.72-4338 Filed 3-20-72;8:51 a.m) 
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2 Title 40-PROTECTION 
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, 1971 C36 F .R. 
24876>, which is applicable to sulfur di
oxide emissions from fossil-fuel fired 
steam generators, incorrectly omits pro
vtsion for r.ompliance 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 revtsed and a new paragraph <d> 
1s added, as follows: 

§ 60-43 Standard for sulfur dioxide. 

• • • • • 
<c> Where different fossil fuels are 

bunied simUltaneously in any combina
tion, the applicable standard shall be
determined by proration using the fol
lowing formula: 

?1(0.80) + 2 (1.2) 

Where: 
11 i.s the percent ot total heat input de

rived from liquid !OSS!l !fuel and. 
11. 1s the percent o:r totaJ heat input derived 

:rrorn solid :rossll !ueL 

<d> Compliance shall be based on the 
total heat input from an fossil fuels 
burned, including gaseous fuels. 

This amendment shall be effective 
UPon Publication in the FEDERAL REGISTER 
<7-25-72). 

Dated: July 19, 1972. 

JOHN QUARLES, Jr., 
Acting Administrator. 

[FR Doc.72-11881 Piled 7-25-'12;8:49 am] 
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. J SUBCH.\PTER C-AIR PROGRAMS 

PART GO-STANDARDS OF PERFORM· 
.O.NCE FOR NEW STATIONARY SOURCES 

Amendment to Standards for Opacity and 
Correclions to Certaiq Te.>t Methods 

On Decem!Jer 23, 1971, pin-suapt to 
section 11 l of the Glean Air Act, as• 
amended, 40 CFR part 60 was adopted 
establishing regulations for the control 
of air pollution from new cement plants, 
sul!uric acid plants, nitric acid plants, 
municipal incinerators, and fossil-fuel
ftred steam generators. The standards 
included opacity limits for visible air pol
lution. emissions; -!O CPR 60 ls 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
formance standards. Condensed \vater 
was spec11kallY exempted from the 
opacity limits ·promulgated for stearµ 
generators ancl cement plants. Nitric 
acid plants and sulfuric acid plants were 
not exempted since there is normally lit
tle water vapor in stack gases from these 
sources. However, under certain weather 
conditions, SCl'Ubbers will generate a visi
ble plume of condensed water. Therefore. 
in order to clarify enfo1·cement prooe._ 

v PH10 RT,td 
v ...... = ··~ P,..i u,o 

• • •· 

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 incorrectly 
presents cert&in aata and ·equations. 
These typing/printing· errors !1-l'e being 
corrected. 

This amendment makes certain clari
fications and corrections )mt does not 
change tile sqbstnnce of Lhe regulation. 
Therefore, the Administrator hl\S deter
mined that it is unnecessary to publish a notice of proposed rulemaking or qelay 
the effective qate of this amendment and 
for this good caiise has not done so. 

This amendment shall be effective 
May 23, 1973. 

Dated May 16, 1973. 

ROBERT W. FnI,. 
Acting Arlministrator. · 

Part 60, chapter l. title 40, Code of 
Federal Regulation~. is ame!)ded as 
follows: 

l. In § 60.?2, a new paragra,ph, Cc> is 
added as follows: 
§ 60. 7~ Standards for nit1·ogcn oxides. 

• • 
Cc> Where the presence of uncom

bined wate" is the only reason for fai!W'e 

lb. 
454 gm, 

=0.0474~V1 ml. • 
equation 5-2 

• • • 
[(

0.00267 in. Hg-cu. ft.)v +Vm (P +~)] ( min.)· Ic:T, ml-oR . 10 T bu 13 6 1.667--
m • sec. 

BV,P,A0 --

[FR Doc.73-10061 Flied 5-22-73;8:45 amJ 
equation 5-o· 
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Title 40--Protectlon of Environment Emissions During Startup, Shutdown, and 

CHAPTER ·I-ENVIRONMENTAL Malfunction 
PROTECTION AGENCY. The Environmental Pri>tection Agency 

SUBCHAPTER c-AIR- PROGRAMS promulgated Standards of Per!orma.Iice 
PART 6o-sTANDARDS OF PERFORM: for New Stationary Sources pursuant ~ 
ANCE FOR NEW STATIONARY SOURCES section· 111 of the Clean Air.Act. Amena-

to meet the requirements of paragraph 
<b> of this section, such failures shall not 
b!l considered a violation of this section . 

2. In § 60.83. a new paragraph (C) is 
added as follows: 
§ 60.83 Stnni!ordij for ncid mist. 

. .. • • 
Cc> Where the presence of uncombined 

water tll the only reason for failure to 

meet the requirement of paragraph Cb) 
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 
foUows: . 

4. Equations 5-!2 and 5-6 in method 5 
of the appendix are revised to read as 
follows: 

·Table 1-1. Location of traverse points in tirFular stacks 
(Percent of stack diameter from inside wall to traverse point) .. 

Traverse 
point 

number 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 25.0 14.7 10.5 8.2 6.7 5.7 4.9 4.4 3.9 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. l 16.9 14.6 12.9 11.6 10.5 

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 73.1 62.5 38.2 30.6 26.1 23.0 

10 97.5 88.2 79.9 71.7 61.8 38.8 31.5 27.Z 
11 !13.3 85.4 78.0 70.4 61.2 39.J 3Z.l 
12 97.9 90.~ 83.1 76.4 69.4 60.7 39.8 
13 94.3 87.5 81.2 75.0 68.5 60.Z 
14 98.2 91.5 85.4 79.6 73.9 67.7 
15 95.l 89.1 83.5 78.2 72.8 
16 98.4 9Z.S 87.1 az.o 77.0 
17 ~5.6 90.~ 85.4 li.0.6 
18 98.6 93,3 88.4 8l.9 
19 96.1 91.3 86.8 
20 98.7 94.0 89.S 
~I I 96.5 92.1 

~? 9$.9 94.S 
~3 96.8 
24 98.9 
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·ments of 1970, 40 U.S.C. 185~, on De
cember 23, . 1971, for fossil fuel-fired 
steam generators, incinerators, Portland 
cement plants, and nitric and sulfuric 
acid plants <36 F .R. 24876> , and proposed 
Standards of Performance on June 11, 
1973, for asphalt concrete plants, petro-

1ewn refineries, storage vessels for petro
leum liquids, secondary lead smelters, 
secondary brass and br-0nze ingot pro
duction plants, iron and steel plants, and 
sewage treatment plants C38 FR 15406). 
New or modified sources in these ·cate
gories are required to . meet standards 
for emissions of air pollutants which re-
1lect the degree of .emissions limitation 
achievable through the application of 
the best system of emission reduction 
which. (taking 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 ls anticipated that the ini
tial performance test and subsequent 
performance tests \\-ill ensure that equip
ment is installed which ~ill 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 and 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 
dUling 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 <37 FR 17214>. Comments received 
were strongly critfoal of the reporting 
requirements and the lack of criteria 
for determining when a malfunction 
occw·s. 

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 proposal and changes made to the 
proposal. * 

A total of 28 responses were received 
concerning the proposal <38 FR 10820>. 
Twenty-one responses were received 
from the indu.o;trial sector, three from 

State and local air pollution 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 conunents indicated that 
changes were needed to more specif .. 
ically define those periods of e}llissions 
that must be reported on a. quarterly 
basis. The regulations have be.en revised 
to respond to this comment. Those. pe- . 
riods which must be reported are defined 
in applicable subparts. Continuous mon
itoring measurements \\-ill be used for 
determining those em1ssions which must 
be reported. Periods of excess emissions 
will be1averaged 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 compuoing 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· 
op·erations 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" < § 60.11 Cd)). 

Comments were received indicatim; 
concern that the proposed regulations 
would grant license to sources to con
tinue operating after malfunctions are 
detected. The provision of § 60.11 Cd> 
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, 
1857c-9>. 

This amendment is effective ·Novem
ber 14, 1973. 

Dated October 10, 1973. 
JOHN QUARLES, 

Acting Administrator. 

Part 60 of Title 40, Code of Federe.l 
Regulations ls amended as follows: 

1. Section 60.2 is amended i:>y·adding 
paragraphs (p), ·(q), and <r> as follows: 
§ 60.2 ][)lefinitions. · 

0 o· 0 

(p) "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 equitiment 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 not be con
sidered malfunctions. 

Cr) "Hourly period" means any 60 
minute period i:onunencing on the hour. 

2. Section 60.7 is amended by adding 
paragraph <c> as follows: 
§ 60. 7 Notification and record keeping. 

0 0 0 

<c) 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 monitoring 
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 (lf 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 <c> to read as follows: 
§ 60.8 l?e~form:mce tests. 

0 0 0 -

Cc> 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 a.s follows: 
§ 60.11 Compliance with Gtandards ancll 

ina.intenance requirements. 

Ca> Compliance with standards in this 
part, other than ope.city standards, shall 
be determined only by performance tests 
established by § 60.8. 

i'EDEf!Al QEGISTER, VOL. 38, NO. 198-MONOAV, OCTOBER 15, 1973 
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(b) Compliance with opacity stand
ards in this part shall be determined by 
use of Test Method 9 of the appendix. 

<c> 'lbe opacity standards set forth in 
this pa.rt shall apply at all times except · 
during pertods of startup, shutdown, mal
function. and as otherwise provided in 
the applicable standard. 

<d> At all times, including pertods of 
startup, shutdown,. and malfunction. 
owners and operators shall, to the extent 
practicable, maintain and operate any 
affected facility including associated air 
p0llutlon control equipment in a. manner 
consistent with good air pollution control 
practice for minimizing emissions. De
termination of whether acceptable oper
a;tlng and maintenance procediires a.re 
being used will be based on information 
ava.i.la.ble to the Administrator which may 
include. bm is-not limited to, monitoring 
results, opacity observations, review of 
opera.ting and maintenance procedures, 
and Inspection of the source. · : · 

5. A new paragraph ls added to § 60.45 
as follows: · 
§ 60.45 Emission and fuel monitoring. 

• • • • • 
<g> For the purpose of reports re

quired pursuant to § 60.7<c>, periods of 
excess emissions that shall be reported 
are defined as follows: 

m Opacity. All hourly periods-during 
which there are three or more· one
mmute periods when the average apacity 
exceeds 20 percent. 

(2) Sulfur dioxide. ADY two consecu
tive ho~ pertods during which average 
sulfur dioxide emlasions exceed 0.80 
Pound per million B.t.u. heat. input for 
liquid fossil fuel burDi.Dg 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 para.graph <c> or <d> 
of this section 1n lieu of _installing and 
opera.ting a. monitoring device pursuant 
to paragraph <a.> (2) of this section, any 
ca.Ienda.r day during which fuel analysis 
shows that the limits of § 60.43 a.re 
exceeded. . · 

(3> Nitrogen oxides. Any two consecu
tive hourly periods during which the 
average nitrogen oxides emissions exceed 
0.20 pound per million B.t.u. heat input 
for gaseous fossil fuel burning equip~ 
ment, or exceed 0.30 pound per million 
B.t.u. for liquid fossil fuel b~ eciuiP
ment. or exceed 0.70 pound per million 
B.t.u. heat input for. solid fossll fuel 
burning equipment. 

6. A new paragraph is added to§ 60.73 
as follows: · 
§ 60. 73 Emission monitoring. 

. ·' • • • • • 
Ce> For the purpose of making wrttten 

reports pursuant to § 60.7Cc>, periods of 
excess emissions that shall be reported 
a.re defined as a.Dy two consecutive hour!y 
periods during which average nitrogen 
oxides emlssions exceed 3 pounds per 
ton of acid produced. 

RULES AND REGULATIONS 

7. A new paragraph ls added to§ 60.84 
as follows: 
§ 60.&4 Emission monitoring. 

• • • .. • 
Ce> For the purpose of ma.king written 

reports pursuant to § 60.7Cc>, periods of 
excess emissions that shall be reported 
are defined as any two consecutive hourly 
periods during which average sulfur 
dioxide emissions exceed 4 pounds per 
ton of acid produced. 

[PR Doc.73-21896 Filed lG-12-73;8:45 am] 
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ENVIRONMENTAL PROTECTION 
AGENCY 

[40 CFR Part 60} 

STANDARDS OF PERFORMANCE FOR 
NEW STATIONARY 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! 1970-, 41> U.S.C. 1857c-&, on Decem
ber 23, 1971, for fossil fuel-fired 
steam generators, incinerators. portland 
cement plants, and nitric and sulfuric 
acid plants C36 FR 24876). New or modi
fied sources in those categories are re
quired to meet standards for emissions 
of air pollutants which re.fleet. the de
gree of emissions limitation achievable 
through the application of the best sys
tem of emission reduction which <taking 
lnto account the cost of achieving such, 
reduction> tlle Administrator determine 
to be adequately demonstrated. 

On August 25, 1972. the Environmenta 
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 granting exceptions 
to the standards. A number of comments 
were directed toward EP A'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 
criticisms. The August 25, 197:?, proposal 
ls hereby withdrawn_ 

Attempts to classify all of the situ
ations in which excess emissions 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 perioda- of mal
functions, startups and shutdowns. 

Comments received in response to the 
_proposal, however, strongly emphasized 
the difiiculties in planning and financing 
new sources when no assurance could 
be made that the sources would be • 
compliance with the standards or woul 



• 

granted a waiver in those cases where whether good maintenance and operat
ilure to meet the standard was not the . ing procedures have been followed is 

ault of the plant owner or operator •. not significantly greater than the burden 
Accordingly. the approach. described . of determining ma.ss emission levels. 
below is now proposed by EPA. This ap- However, opacity observations are taken 
proach will ensure that new sources outside the plant and do not require 
iostall the best adequately demonstrated contact with plant personnel, operations 
technology and operate and maintain · or records, and the burden of determin-

. such equipment to keep emissions as ing whether good maintenance and op-
low 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 thal; malfunctions, startups and 
conducted under representative condi- · shutdowns may result in the- opacity 
tions. The present tests. 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 wlll be 
ing the maximum production rate at upon the planl>operatorratheTthan EPA· 
which a facility will be operated but not or the States to show that th& 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 ls anticipated that the initial per- · seek review in an appropriate court. 
form.a.nee test and subsequent perform- The reporting- requirements in these 
ance tests will ensure that equipment proposed regulations have been greatly 
is installed which will perntit the stand- · simplified. They 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 emis- · ing 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 information to enable EPA and 
tors properly maintain and operate the the States to effectively enforce the new 
affected facility and control equipment · source performance standards. Addi· 

tween performance tests and during tional information and shorter reporting 
rlods of startup, shutdown and un- times would not materally increase en-

voidable malfunction. forcement capability and could 1n fact 
Although the requirements in the pres- hinder such efforts due to the addltionai 

ent regulations for continuous monitor- · time and manpower required to process 
ing will be unaffected by .these proposed · the information. 
regulations, it is 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 detennine 
determining whether good maintenance if further inspection or performance 
and operating procedures are being fol- tests are warranted. It should be noted 
lowed. Th.iy will not bt. 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 111 Cc> (1) of the 
temative method for performance test- Clean Air Act, as amended. Procedures 
ing. EPA may in the future require that ·for States to request this delegation are 
compliance with new source emissions ·available from EPA regional offices. It is 
standards be determined by continuous EPA's policy that upon delegation any 
monitoring. In such cases, the applicable reports required by these proposed regu
standard will specifically require that · 1ations will be sent to the appropriate 
compliance with mass emission limits be State. CA change in the address for sub
determined by continuous monitoring. · mittal of reports as provided in 40 CFR 
Such standards 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 d11ferent approach was _used because tioris of ·the Clean Air Act which are 
this is a primary means of enforcement speci:tl.cally required to protect the public 
using visual surveillance employed by health and welfare, sections 109 and 110 
Stare and Federal officials. 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- . ardous All: 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 a.n rm
contact with plant personnel, operattons minent and Substantial Endangerment 
and records and the burden imposed on to the Health o:f Persons), will be un-

nforcement agencies to determine affected by these new proPosed reguia.-

ttons imd will continue to be effective 
~ontrols protecting the public he&J.tb and. 
welfare. 

Interested persons may participate 1n 
this prop05ed rulemaking by submitting 
written comment 1n triplicate to the 
Emission Standards and Engineering 
Division, .Emironmental Protection 
Agency, Research Triangle Park, N.C . 
27711, Attention: Mr. Don R. Goodwin, 
All relevant comments recelv-ed not later 
than June 18, 1973, will be considered. 
Receipt of comments will be acknowl
edged but the Emission Standards and 
Engineering Division will not provide 
substantial response to individual com
ments. Comments received 'Will be avail
able for public inspection during normal 
business hours at the Office of Public 
Affairs, 401. M Street SW., Washington, 
D.C. 20460~ , . . 

This notice of prop(>sed rulemaking ls 
issued under the authority of sections 111 
and 114 of the Clean Air Act, as a.mended 
(42 u.s.c. 1857c-6, 1857c-9). 
.. Dated A.Pril 27_, 1973. 

,JOHN QUARLES, 
Acting Administrator, 

Environmental Protection Agency. 
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9308 RULES AND REGULATIONS 

~ Title 40--Pro~ion of 1En'1ironmsn~ 
CHAPTER I-ENVIRONMENTAL 

PROTIEC1'101\t AGENCY 
SUBCH"'l"TER C--AIR PROGRAMS 

visions, which applies to all new sources. quire owners and operators to give the 
The general provisions were published on :'\dministra.tor 30 days' advance notice, 
December 23, 1971 (36 FR 24876). The instead of 10 days', of performance test
definition of "commenced" has been al- ing ·to demonstrate compliance with 
tered to exclude the act of entering into standards in order to provide the Admin-

. a binding agreement to construct or mod- istrator with a better opportunity to have 
ify a s9urce. from among the specified an observer present, <2> to specify the 

Additions and MiKll!lllaineous Amsndmentsi acts which, if taken by a.Ii owner or op- Administrator's authority to permit, in 
On June 11, 1973 (38 FR 15406), pur- era?>r of a s~ce on or a!ter the date on specific cases, the use of minor changes to 

suant to section 111 of the Clean Air Act, which an appllca_ble new source perform- reference methods, the use of equivalent 
as amended, the Administrator proposed ance standard Is proposed, cause the ··or alternative methods, or the waiver of 
.tandards of performance for new and source to be subject to the promulgated the performance test requirement, and 
modified stationary sources within seven standard. The phrase "binding agree- (3) to specify that each performance test 
categories of stationary sources: (1) As- ment" ~as duplicate te~?lo!P' for the ·shall consist of three runs except where 
phalt concrete plants, (2) petroleum re- P~ase contract1:1al obhgat1on . but was the Administrator app1nves the use of 
fineries, (3) storage vessels for petroleum being construed incorrectly to apply to two runs because of circumstances bee 
liquids, (~) secondary lead smelters, (5) other arrangements. Deletion of the first yond the control of the owner or opera
secondary brass and bronze ingot pro- phrase ~d retention of the second tor. These amendments give the Admin
duction p1ants,J6> iron and steel plants, P~ase elilninates the problem. The defi- istrator needed flexibility for makina 
and <7> sewage treatment plants. In the mtion of '.'standard conditions" replaces judgments for determining complianc; 
same publication, the, Administrator . the detlnition of "standard or normal with standards. Section 60.12, Circum
also proposed amendments to·subpart A, conditions" to avoid the confusion, noted ventlon, is added to clearly prohibit own
General Provisions, and to the Appendix, by commentators, created by the dupli- ers and operators from using devices or 
Test Methods, of 40 CFR Pa.rt 60. c~te terminology. The promulgated defi- tech,niques which conceal, rather than 

PART 60-STANDARDS · Of PERFORM· 
ANCE FOR NEW STATiONARV SOURCES 

• Interested parties participated in the . rutlon also expresses the temperature control, emissions to comply with stand
rulemaking by sending comments to EPA. . and pressure iI1: commonly used metric ards of performance for new sources. The 
Some 253 letters, many with multiple , units!'<> be _consIStent with the Adminis- standards proposed on June 11. 1973, 
comments, were received from commen- trator s policy of converting to the met- contained provisions which required 
tators, and a.bout 152 were received from.' ;tc system. Four definitions are added: compliance to be based on undiluted 
Congressmen making inquiries on behalf 'Reference method," "equivalent gases. Many commentators pointed out 
of their constituents. Copies' of the com- ~ethod," "alternative method," and the inequities of these provtslons and the 
ments received directly are available · · run," to clarify the terms used in vagueness of the language used. Because 
from public inspection at the EPA omce c~anges to § 60.8, Performance Tests, many processes require the addition of 
of ~blic Aifa.lrs, 401 M Street SW., discussed below;, ~e definition of "par- air in various quantities for cooling, for 
Washington, D.C. 20460. The comments tlculate matter IS added here and re- enhancing combustion. and for other 
have been considered. additional data mov~d from each of the subparts specific useful purposes, no single definition of 
have been collected and assessed, and to. t!Us group of new sources to avoid rep- excess dilution a.tr can be sensibly ape 
the standards have been reevaluated. etiti~n. The word "run," as used in the plied. It is considered preferable to state 
Where determined. by the Adminis- sections pertinent to performance tests, clearly what is prohibited and to use the 
.trator to be appropriate, revisions is defined as the net time required to col- Administrator's authority to specify· the 
have been made to the proposed lect an adequate sample of a pollutant, conditions !or compliance testing in each 
standards. The promulgated stand- and may be either intermittent or con- case to ensure that the prohibited can
ards, the principal revisions to the tln1:1ous. S~tlon 60.3, Abbreviations, is cealment ls not.used. 
proposed standards, and the Agency's re- revised to include ne-:v abbreviations, to 
sponses to major comments are summar- accord more closely with standard usage, 
ized below. More detail may be found in and to alphabetize the listing. Section 
Background. Intonnati<m tor New Source · 60.4, Address, ls revised to change the ad
Perfcnnance Sta:uiarcls: Asphalt con- dr_ess .to which a~l requests, reports, ap
crete Plants, Petroleum Refineries stor- pllcat1ons, submittals, and other com
age Vessels, Secondary Lead. S;,,elters m~cations will be submitted to the Ad
ana Refineries, Brass and Bronze Ingot mirustrator pursuant to any regulatory 
Production Plants Iron and steel Plants provision. Such communications are now 
and Sewage Treatment Plants, Volume 3'. to be addressed 1:? the Director of the En
Promulgated Standards, (APTD-1352c> forcement Div1s1on in the appropriate 
which is available on request from the EPA regional omce rather than to the 
Emission Standarc!S and Engineering omce of General Enforcement in Wash-. 
Division, Research Triangle Park, North ington, D.C. The addresses of all 10 re
Carolina 27711, Attention: Mr. Don R. g:l?~ o~ces are included, and the "in 
Goodwin. . . tnplicate requirement is changed to "in 

Discussions of· the environmental Im- duplicate;'' Some of the wording is 
pact of these standards of performance · .changed m § 60.6, Review of Plans, to re
for new sources are contained in Volume quire t~at owners or operators request-
1, Main Text (APT'D-1352a>, of the ing review of plans for construction or 
background document. This volume and modtflcat!on make a separate request for 
Volwne 2, Appendix: summaries of Test each proJect rather than for each a!
Data (APT'D-1352b>, a.re stm: available fected facility.~ previously required; 
on request from the omce noted above ~ach such· facillty, however, must be 

In accordance with section 111 of the identtfled and appropriately described .. A 
Act; these regulations prescribing stand- paragraph is added to§ 60.7, Nottflcation 
ards of performance for the seaected sta- and Recordkeeplng, . to require owners 
tiona.ry sources are eflective on Feb- and operators to maintain a file of all re
ruary 28, 1974 and apply to sources the corded information required by the regu
construction or modlflcation of which latlons for at least 2 years after the dates 
was commenced after June 11' 1973 of such information, and this require-

. · · • · ment is removed from the subparls spe-
Gli:Nn:RAL PROVISIONS cific to each of the lleW sources in this 

These promulgated regulations tn:~ group to avoid repetition. Section 60.8, 
elude chm.nges ti> subpart A, General Pro- Perf orme.nce Tests, Is amended. Cl) t-0 re-

0PACI'l'Y 

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: and 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. Speclflc 
changes made to the regulations pro
posed for a speclflc 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 th~t 
opacity limits should be only guidelines 
for determining 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 
~tandards are regulatory requirements, 
Just like the concentration/mass stand
ards. It is not necessary to show that the 
concentration/mass standard is being 
violated in order to support enforcement 
of. the .opacity standard. Where opacity 
and concentration/mass standards are 
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applicable to the same source, the opacity than a tralw!d observer and can be pei-- -~ltempt!Dm wen lllOt ~: others, 

•

tandar<f Js not more restrictive than the formed with no prior notice. Normally, that they were inadequate. Tha cyclical 
oncentration/mass standard. The con- 1t 1s not even necessary for the observer bl!.Sic o:gygen steel-mald.ng Pl'CC3SS. for 
ntratlon/mass standard Is established to be admitted to the plant to determine example, doos not oparate ~ hourly 

at a level which will result 1n the design, properly the opacity of stack emissions. cycles a.nd the fn&pproprlateness of 2 
lnstallat1on, and operation of the best Where observed opacities are within al;. minutes par hour 1n tb1s case would ap-
adequately demonstrated system of emls- lowable limits, it 1s not normally neces- ply to other cyclical processes whicll ex
sion · reduction (taking costs into ac- 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. a.rds of performance and eources for 
.standard 1s established at a level which However, 1n some cases, including times which standards will be develo.P3d 1n the 
will require proper operation and mainte- when opacity standards may not be future. The time exemptions. 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 st!!.rtup
and installation of a control system more sirable. Accordingly, ·EPA has require;. shutdown-malfunction provlsions · and 
efficient or expensive than that required ments for both opacity limits and proper the higher-than-observed opa.city limits 
by the concentration/mass standard. operating and maintenance procedures. provide much better assurance that th~ 

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 sttjngent. 
ards. Opacity standards help ensure that lowered to be consistent with the opacity · 
sources and emission control systems observed at existing plants;-others felt AsPHALTCONCRETEPLANTS · 
continue to be properly maintained and that the opacity limits were too strin- Tlie promulgated standards for as-
operated so as to comply with concen- gent. The regwa,tory opacity limits are phalt concerete plants limit particulate 
tration/mass standards. Particulate test- sufficiently close to observed opacity to matter emissions to 90 mg/dscm <0.04 
ing by EPA method 5 a.nd most other ensure proper operation and mainte~ gr/dscf and 20 percent opacity. 
techniques requires an expenditure. of nance of control systems on a contmulng · The majoJ:'ity ·of the comments re
$3,000 to $10,000 per test including about basts but still allow some room for minor ceived on the seven proposed st4mdards 
300 man-hours of technical and semi- variations from the conditions e:xistmg related to the proposed standards i'or as
technical personnel. Furthermore, sched- at the time opacity readings 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 it Is seldom possible to conduct a which opacity standards do not apply. proposed standards for asphalt concrete 
test with J~ than 2 weeks notice. There- Commentators questioned the rationale plants. Ea..::h 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 1n Appendix E of Volume 3 of the 
concentration/mass standards, it would were inadequate. Time exemptions fur- background information document. The 
be possible to inadequately operate 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·-periods when accept-. swnma.rized below. A .more detailed 
formance testing. It takes 2 weeks or able systems of emission reductton are statement 1s presented 1n Volume 3. of 

•

onger to schedule a typical stack test. judged to be incapable of meeting pre- · the background information docliment. 
f only small repairs were required, e.g., scribed opacity limits. Opacity standards The major differences between the 
ump or fan repair or replacement of do not apply to emissions during periods proposed standards a.nd 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 1s 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 sary to permit the observed excess emis- 2. The opacity standard 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 defl.nition o'f atrected facility 
fore, EPA has required that operators tions were proposed separately <see FEn- has been reworded to better define the 
properly maintain atr pollution control ERAL REGISTER of May 2, 1973, 38 FR applicabWty of the standards. ·. 
equipment at all times (40 CFR 60.11 10820) from the regulttons for this group The preamble to the proposed stand
Cd) > and meet opacity standards at all of new sources. Although this was point- · ard· <38 FR 15406) urged all interested 
times except during periods of startup, ed out in the preamble <see FEDERAL REG- · parties to submit factual data during the 
shutdown, and malfunction <40 CFR 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. asphalt concrete plants 
exemption as specified in individual 'standards, it appears to have escaped the would. upon promulgp.tion. be consistent 
regulations. notice of several oommente,tors. . ' with. the requirements of section 111 of 
·- Opacity of emissions-is indicative of 4. Other. comments, along with re- the ·Act. A substantial" amount of in-
Whether control equipment is properly study of sources and additional opacity formation on emisston tests was sub
maintatned and operated. However, it is observations, have led to definition of m1tted 1n response to this request. 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 1n Volume 3 of the background informa
of maintenance and operating conditions from soot-blowing and process varia- tion document. 
because information concerning the lat- tions. These specl:fic actions replace the The proposed concentration standard 
ter is peculiarly Within the control of generalized approach to time exemp- was based on the conclusion . that the 
the plant operator. Furthermore, the tions, 2 minutes per hour, .contained 1n best 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, operated, and maintained bag
lowed are so great that the provisions of was to prevent the opacity standards houses or venturi scrubbers. The emiS-
40 CFR 60.lHd) by themselves <without from being unfairly Stringent and re- sion test data ava.Uable at the time of 
opacity standards> would not provide an fiected an arbitrary selection of a tiril.e proposal Indicated that such systems 
economically sensible means of ensuring exemption to serve- this purpose. Com- could attain ·an emission level of 70 mgf 
on a day-to-day basis that emissions of ments noted that observed opacity and Nm0

, or 0.031 gr/dscf. After considering 
pollutants are within allowable limits. operating conditions did not support this . comments on the proposed stands.rd and 
.Opacity sta.nda~ require nothing more. · approach. Some pointed out that these. new emission test data, a thorough eva.1-
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ulation was made of the ach1evabllity of sions will alsO clear]y exceed the concen- PEnoLEVM REPll'l'ERIES 
the proposed standard: As a. result of this tration standard of 90 mg/dscm <0.04-
evaluation.. the concentration. standard· gr/dscf). Thereft>re, the Promulgated The promulgated. sta.nda.rds for pet;ro.:. 
was c:ba.nged to 90 mg/clscm; or 0.04 gr/· standard of· 2() percent opacity is not leum refineries llmit emissions of sulfur 
dscf. ·.· ··. · · · · more restrictive than the concentration dioxide from fuel ga.s combustion systems 

With the exception of three cases, the standard and no specific tline 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 lytjc cracking unit catalyst regenerators. 
dscf, is· ach1eva:ble with a. proper]y de- standard is proVided by th~ regulation Each of the comments received on the 
signed, .1nstalled,. operated., and ·main- · promulgated on October 15, 1973 <38 FR proposed standards was 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. pendix E of Volume 3 of the background 
scrubber, had emissions between 0.03i .A general cllscu.ssion of the purpose of information document. The Agency's 
a.nd 0.04 gr/dscf. · opacity standards and the issues involved ratio:aale for the promulgated standards 

Some of the major comments received in setting them is included in Chapter 2, for petroleum refineries is summarized 
from the industry were Cl> the proposed Volume 3, of the background informa- below .. A more detailed statement is pre
concentration sl;a.ndard of O.OU gr/dscf tion document. sented in Volume 3 of the background 
cannot be attained either consistent]y Section 60.90, applicability and desig-· information document. 
or at all with currently available equip- nation of affected facility, is changed • The major di1ferences between the pro
m:ent; (2) the standard should be 0.06 from that proposed in orde:r to clarify mulgated standards. and the proJ>9Sed 
gr/dscf; (3) the standard should allow how and when the· standards apply to standards a.i·e: · · , . · 
higher emisslons when heavy fuel oil is asphalt concrete plants. The proposed . 1. The combustion of process upset 
burned; _.(4) the type or aggregate used regulation was interpreted by some com- gases in flare systems ha.s been exempted. 
by a plant Changes and affects the emis~ mentators as requiring existing plants · 2. Hydrogen suUJ,de. in fuel gases com
,sions; <5> EPA failed to consider the tomeet the standards of performance for busted in any number of facilities may 
'Jmpa.ct of the standard on mobile plalits, · new sources when equipment was nor- be monitored at one location if samplin" 
continuous-m!X plants;andd:i'um-m.bdng mally replaced or modernized. The pro- at this location yields results represent:'. 
plants; and.<&> the· EPA control cost posed regulation specified certain equip- . atlve of the hydrogen sulflde.eoneentra
estima.tes are too low. Responses to these · ment; e.g., transfer and storage systems, tion in the fuel gas combusted in .each 
COIIUJlents and others are given in Ap- as atfected facilities, and, because of reg-. facility. 
·pendix E to Volume 3 of the background ulatory language, this· could have been · 3. The opacity standard for catalyst re
'informa.tion document. When considered . 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
idata.,. the comment.ii juStify_ revising the conveyor system on an existing plant cept for 3 minutes in any 1 hour to less 
Jstandard. The revisioli is merely a change was a new source as defined in section than 30 percent except for 3 minutes in 
in EPA's judgment about what emission· lll<a> (2) of the Act. The promulgated any 1 hour. · · 
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 noway a change in What EPA con- avoid this unwanted. interpretation: An level of 50 mg/Nm• <0.022 gr/dscf) to 

,Siders to- rethe best systems of emission existing asphalt concrete plant is sub- LO kilogram per 1,000 kilograms of coke 
ireductlon which, taking into account ject to the promulgated standards of per- burn-off. in the catalyst regenerator 
1the cost of achieVing such reduction, formaiice for new sources only if a phys- <0.027 gr/d~cf) · 
~ave been adequate]y · demonstrated.; - ical change to the plant or change in the The two changes made to the proposed 
these a.re ·still considered to be well method of operating the plant causes an _ standai·d.for fuel gas combustion systems 
designed, OJ)erated, and maintained bag- increase in the amount of air pollutants do not represent any change ln the 
houses or venturi scrubbers. emitted. Routine maintenance, repai~ Agency's original intent. It· was evident 

In response to comments received on and replacement; relocation of a portable from the comments received, however, 
the proposed opacity standard,. add1- plant; change of aggregate; and transfer that the intent of the regulation was not 
tiona.l data were ·obtained on Visible of ownership are not considered modifi.. clear. Therefore, explicit provi~ions were 
emissions trom . three well-controlled cations which would require an existing ip.corporated into the promUlga.ted stand
plants. The data. are summarized in Vol- plant to comply with the standard. a.rd to exempt the flaring of process 
ume 3 of the background Jnformat1on Industry's comments on the cost est!- upset gases and to permit monitoring at 
document. No Visible emissions we~ ob- . mates pertinent to the proposed stand- one· location of the hydrogen sulflde 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 ~evices. Although hy
showed no visible fugitive emissions. In- vised to include: (1) An increase in the drogen sulflde momtors are widely used 
spection of the two plants having" Visible investment cost for baghouses <2> ·a. by industry, the Agency ha.snot evaluated 
fugitive emissions, together with the fact change of credit for mineral tuier from the operating charac~rtstics of such in
that one plant had no visible. emissions, $9.00 to $3.40 per ton, and c3> an in- struments. For thi~ reason, calibration 
shows that all of' the ·fugitive emissions crease in the disposal costs. The changes and zero specifications. have been pre· 
observed coUld have been prevented by increased -the estimated investment cost scribed in onI.y general terms. On the 
proper design. operation, and mainte- of the· control equipment by- approxi- basis of evaluation programs current!~ 
nance of the asphalt pl_ant an~ its con- . mately 20 percent. The reVised cost estic underway, these requirements will be re~ 
trol equipment. The data.. show no nor- mates are presented in Volume 3 of the vised, or further guidance will be· pro
ma.1- process variations that would cause background information document It is Vided concerning the selection, operation 
visible emissions, either fugitive or from concluded after evaluating the r~vised 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 air-to-cloth ratio or a venturi petroleum retlneries be exempt from the 

· Aa fncUea.ted above In the discus8ion on scrubber with a pressure drop of at least . s~dard for fuel gas combustion 5Ystems 
opa.city; the opacity. standards are set 20 inches water gauge can be installed, 11mce compllance with the standard 
such that they are not ·more restrictive operated, and maintained at a reasonable woUld Jmpose a severe economic penalty 
than the appllcable concentration stand- cost. It should be noted that the cost estic on small refineries. This problem was 
arcL. In• the case of asphalt concrete mates were revised because the original considered during the development of _the 
plants; 1'- la the judgment of the A.dmin- estimates contained. some errors and proposed standard. It was concluded, 
tstrator that U a plaDt'a emissions equal . oversights, not because the concentration ~~~J~v!11u8ft1e~;-~r:~ =:ii~ 
or ezceed » -~t· opacity-. t.be emis- . standard was changed . impact on petroleum refineries.. In light 
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differaioaa in OOilimt I003ts foy the ~" -men.ti, oo~ ~ti en ~cma gmm 

•

of Ula ~eaiti 'i"eeeived, the Agency 
reexamined this point with particular 

ttention w the small refiner. · 
The details of the anlaysis are pre

sented in Appendix C to Volume 3 oft.he 
background Information document. The 

. refu\er relative to thl.e Je.rge .refiner will \ mll..oontrolled units were cb~ from 
still utst,. but tv1t.h .the .fee BY~ in 1ndustey mild.a control agency. "This :new 
operation the .small refiner will not b3 . info~on and the det!!.lled ntionale 
forced into a- no-growth . situation -~- for the ¥;>romulge.ted 6t9.ndud en pre
cause of <:ompliance with EPA r~uire- - seatlad in Volume .3 of the background 

domestic petroleum 1ndustry is ex
tremely <00mplex and highly sophist!-. 
ca.ted. Thus, any analysis <tlf the .petro
leum reflnlng industry will of necessity be 
based on .a mnnber of :Simplifying' as
sumptions. Although the assumptions in 
the ec;onomic impact statement appear 
reasonable, the statement should not be 
viewed as definitively identifying specific 
costs; rather it identifies a 'l'B.nge o! costs · 
!l.nd approximate impact ]roints. The an
!l.lysis examines more than the economic 
impact of the 1;bandard for fuel gas com
bustion ·systems: It also examines the . 
combined economic impact <>f this 
standard for fuel gas -combustion sys
tems, the standards for fiuid catalytic 
cracking units, 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 eontrol' is reviewed in light of 
the petroleum import license-fee· pro
gram being administered by the Oil and 
08.s Off~ of the Department of the In
terior -<38 FR 9645 and 38 FR 16195>. 

This program is designed to encourage 
expansion and ~onstruetion of U.S. pe- · 
troleum refining capacitY and ~xpansion 
of U.S. crude oil production by imposing 
a fee or tariff on imported petroleum 
products and crude oil. Although this 
program is currently being phased into 
1practlce with the full impact not to be 
felt until mid-19'15, the eentral feature 
of the program is to impe>se a fee of 2lc 
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 
prodoots. 

Under the eonditions eurrently exist
ing in the United States, which are fore
cast 'to 'COntinue throughout the :re
mainder of this decade and most ot the 
next decade, and with domestic demand 
for crude oil and petroleum products 
far outstripping domestic supply 11.nd pe
troleum refining capacity, the import 11-
cense-f~ program will encourage domes- -
tic prices of crude oil 11.nd petroleum 
products to increase to world levels plus 
the fee or tariff. Thus, ·<an incentive of 
42¢ per barrel (63¢ per barrel minus 21¢ 
per ban-el> is provided to domestic re
finers by·thls program. In eases where 
'independent' refiners eontinue to enjoy 
a captive suppiy of domestic crude 1lil, or 
where 'major' refiners engaged in the 
exploration and production of t:lomesttc 
crude 11.re successful 1n supplying their 
refineries with domestic <:rude on. this 
incentive wm approach the full 63¢ per 
barrel fee imposed on imported petro
leum products. 

The analysis indicates that the incen-· 
tive provided to the domestic petroleum 
:refining industl."Y by the import license
f ee p:rogram 1s -greate:r than the costs 
~f pollution control Yequirements. -,:he 

ments. Therefore small refineries are not information document. - · 
exempt from the standards. · This eva.Iuation led to Uie conclusion 

In response to <:0m.m.ents received on tha.t the 1!1.llowable particul•. matter 
the .. proposed opacity standard, addi- emissions should b2 increased .00 provide 
tional -data were .obtained on visible for the unavoidable increase in emissions 
emissions from four well-controlled ca.ta- due ta> the deterioration -of the ¢yclones 
1Yst regenerators. The data, which a.re within a catalyst regenerator. The revi
summarized Jn VQlume 3 of the back- sion refiec~ a dlanae in the Agency's 
ground !nformation document, mdicate judgment on what ~ion !limit is 
that 20 percent opacity is too restrictive a.chievable using the best 1SY&t2ms of 
f~r a well-controlled plant. As indieated · emission reduction; it !s not 111. c.b.ange 
above Jn the discussion on -0pac.ity, it fis in what the Agency oonsiders oo be the 
the .Administrator's intent to set opacity b$t systems of emission red111ct!on-that 
standards .such that they are not more have !been· adequately 'demonstrated.·
restrictive than the .applicable -cone.en- STORAGE. v .. ZSSELS ro'R PlnROLElm!l UQUIDS 
tration or mass standard. 'in the case of 
.cata1Yst.regenerators,1t as the judgment The promulgated standard s,pplles to 
of the Administrator that if visible emis- storage vessels with ea.pa.cit.I.es greater 
&Ions exceed 30 percent opacity except than 151,412 liters <40,000 ga.llons) that 
for 3 . .minutes in ~ny l hour, such emis- contam. crude petroleum, condense.te, or 
slons will also clearly exceed the stand- finished en intermediate products of a 
ard of 1.0 kilogram of particulate matter ~trolewn refinery. To reduce emissions 
per 1,000 kilograms of . coke bum-off. of hydrocarbons to t.he .atmosphere, a 
Therefore, the promulgated standard of vapor recovery system or equivalent con-
30 percent except for 3 minutes in any trol as required if the stored !!quid has 
1 hour is judged to be not more rcstrlc- a true vapor press•ire, under itore.ge 
tive than the mass standard of 1.0 kg/ conditions, greater than 570 millimeters 
l,OOO·kg {If coke burn-off. of mercury <mm Hg); and a fioating 
. 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 liquids st.oreq, by date; -0f 
~tandards any emissions generated dur- .typical vapor pressure; and, Jn certain 
i~ startups, shutdowns, or malfunc- cases, of average monthly storage. tem
tions. A general discussion of the pur- pei"ature5. The Administrator may re
pose -0f opac.lty standards and the issues quire, in specific <eases, that the liquid 
involved in setting them is included in "be sampled and true vapor press\lre de
Chapter 2-0f Volume 3 of the backgr-0und termined, but norma.lly the maintenance 
information document. of good records that are ready for bi-

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 ~taiyst regenerators can to demonstrate conmliance. 
vary significantly, depending upon the The definition of "storage vessel" is 
overall system used to control emissions changed.from the proposed form to spe
of particulate matter and carbon mon-0x- cUically exclude high-pressure 'WeSSels, 
ide. ·Consequently, the .degree of control subsurface caverns, porous-rock reser
required to meet the proposed concen- V()!rs, li.nd some underground tmlks. As 
tration standard <50 mg/Nm3) !or par- commentators pointed out, these· types 
ticulate matter depends uiwn it.he over- of storage are aptimum· for p:n;venting 
l!.11 type of emission control system t'he release of em1ssions to the atmos-
employed. . . phere and need no adfiltiona.l eontrol · 

The various types of -emission .control devices. The proposed defiD:ltton of 
gystems utilized by catalyst regenerators ~•petroleum liquids" was 'ralidly criticized 
and the a.lternative means of expressing as being too inclUsive, and U Is changed 
an emission stands.rd for particulate to specify what 1s 2nclucied and what is 
matter .other than by an allowable con- excluded. The definition o'Z vap0i' Teeov
eentr.ation of particulate matter were ery system expresses the intent, ·m part, 
evaluated. The alternative ways (If ex- of such e. system as "'to ,PreVent ·<> 0 0 

pressing the standard were Ol speci.fica- emission.".-Some eommenta.tora felt that 
tion of control efficiency, (2) llmiti.ng this could-· impJ:y · a wquirement for 
emissions based on a process weight re- 100 percent -etreeti~. The definition 
striction, and C3) llmiting emissions on is eonsistent With the wording ll'ound 1h 
the basis of the sire -0r capacity of .a many st&ta and ~ · ~ations for 
unit. Expressing the standard iii. terms storage · ~f patroleum liquids--regula
of kilograms of particulate matter per t1ons iau!.t have baen· sensibly <mforced 
1,000 kilograms of coke burn-off was and eomplied·with. EPA i'eCO!mizes tha.t 
determined to be the best alternative. the effectiveness -of such systems vari~ 

Several of those who wrote to the · with clinia.te and types and concentra
Agency indicat2d that the proposed per- tlons of vapoI'S and dellbera~ a.voided 
ticulate matter standard for a.talyst requirlng s. specW.C aevel -Of effectiveness. 
regenerato:rs '{50 mg/Nm") was too re- Olmtrol sysf;mis ·wln!eh 111.re atpable 'Of 
striettve. To fully evaluate these eoni- · Jlll:'Oviding an equ!ftle:iit amoont ~ ccon-.. -
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trol of hydrocarbon emmions may be-- SECONDARY LEAD SMELTERS AND REFINERIES evaluation of data, and colleetlon C1f new 
used in. lieu of the systems specified by · . The promulga.ted standards llmit _data. lllld information wh1ch show .that 
the standard. An. example of an equiv-. emissions of particulate matter (1) from there 18 no basis for additional tlme 
alent control system 1s one wh1ch in- blas' <cupola) . and reverberatory fur- . exemptions. - - . . 
clnerates with an auxillary· fuel th& naces to no more than 50 mg/dscm Minor changes io the proposed version 
'hydrocarbon em.1ss.lons from the storage co 022 Ids f) __ .. to 1 than 20 · of the regulation have been made. to 
•~-•, before s··-,_ e-•--'ons a~e released · gr c · _.... ess · per- 1 ........... ....,.. u....,... • cent opacity, and (2) from pot furnaces c arify meanings and to exclude repeti-
into the atmosphere. having charging capacities equal to or tive provisions and detlnition.s which 

The storage of crude oil and conden- greater than 250 kilograms to less than a.re now included in subpart A, General 
pate at producing fields is specifically 10 percent opacity. Provisions, and which a.re applicable to 
exempted from the standard. The pro- These standards are the same as those all new source performance standards. 
posed regulation had intended sueh an proPoSed except that the 2-minutes-per• I S ..,._ 
exemption by applying the standard hour exemption is removed from both RON AND TEEL ,. .. ANTS 
only to storage vessels with capacities opacity standards. The general rationale The promulgated standards limit the 
above 65,000 gallons. Industry repre- for this change is presented above in the emissions _of particulate matter from 
sentatives indicated that -this ·action discussion of opacity. Two factors led basic oxygen process furnaces to no more 
would exempt essenti8.lly all ot' the pro- to this change in the opacity standards: than 50 mg/dscm <0.022 gr/dscf>. This 
duclng :field storage, but later data cu The separa~ly promulgated regula.- is the same concentration llmit as was 
showed that larger tanks are used in tions that provide exemptions from the proposed. The opacity standard and the 
these locations. The· specific exemption opacity standards during periods of attendant monitoring requirement are 
in the promulgated . reguta.tTun better startup, shutdown, and malfunction <see not -promulgated at this time. Sections 
suits the intention. The standard now FEDERAL REGISTER of October 15, 1973, of the reguJation are reserved for the 
applies at cape.cities greater than 40,000 38 FR 28564>, and. (2) the comments, inclusion of these Portions at a later date. 
gallons. the size originally selected as . reevaluation of data, and collection of Commentators pointed out the inappro~ 
being most consistent with existing state new data and information whJch show priateness of the proposed opacity stand
a.nd local regulations before it was in- that there is no basis for time exemp- ard ClO percent opacity except for 2 
creased to exempt producing field stor- tions in addition to those provided for minutes each hour> for this cyclic steel
age. Producing field storage is exempt startups, shutdowns, and malfunctions, making process. The separate promul
because the low level of emissions, the a.nd that the opacity standard is· not gation of regulations which provide ex• 
relatively small size of these ta.Ilks, and more restrictive than the concentration emptions from opacity standards during 
their commonly remote locations argue standard. periods of startup, shutdown, and· mal
a·gainst justuy!ng the switch from the Minor changes to the proposed version· function <see FEDERAL ·REGisTER of Octo
bolted-construction. fixed-roof tanks in of the regulation have been made to ber 15, 1973, 38 FR 28564> add another 
common use to the welded-construction. clarify meanings and to exclude repeti-. dimension to the problem. and new data 
fioating-roof tanks that would be re-.. show variations in opacity for reasons 
quired for new sources to comply with tive provisions and definitions which are not yet well enough identified. 

now included in subpart A, General Pro-
the standards. visions, and which are applicable to all The promulgated regulation represents 

The proposed standard required the new source performance standards. . no substantial change to that proposed. 
use of conservation vents when petro- Some wording is changed to clarify 
leum liquids were stored at true vapor SECONDARY BRASS AND BRONZE INGOT meanings and, as discussed under Gen,. 
pressures less than '18 µun Hg, This re- Pao»ucnoN PLANTS eral. Provisions above, several provl.Sions 
quirement· is deleted-because, as com-. · The. promulgated standards limit the and detlnitions are deleted from this·sub
mentators validly argued, cetta.in stocks emissions of particulate matter (1) from part and added to subpart A, which ap
foul these vents, in cold weather the reverberatory furnaces having produc- plies to all new source performance 
vents must be locked open or·removed to tion capacities equal to or greater than standarcjs, to avoid repetition. 
prevent freezing, and the beneficial ef- 1 ooo kg (2:205 lb> to no more than 50 SEWAGE TREATMENT PLANTS 
fects of such vents a.re minimal. ~g/dscm (0.022 gr/dscf) and to less than 

The monitoring a.nd recordk:eeping 20 percent opacity, (2) from electric The promulgated standards for sludge 
requirements are substantially reduced furnaces having capacities equal to or incinerators at municipal· sewage treat
from those wh1ch were proposed. Over greater than 1,000 kg (2,205 lb> to less ment plants limit particulate er..llsslons 
half of those who commented on this than· IO percent opacity, and <3> from to no more than 0.65 g/kg dry sludge 
regulation llrgued that an unJ,ustiftable · blast <cupola> furnaces having capacities input <1.30 lb/ton dry sludge input> and 
burden was placed on ·owners and op- equal to or greater than 250 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- limited 
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 limit Nm3 <0.031 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 is increased from less any 1 hour. The level of control required 
little cUmculty. The reduced require- than 10 percent to less than 20 percent by the standard remains the same, but 
rnents a.id both enforcement omcials and the 2-minutes-per-hour exemption the units are changed from a concentra
and owners/operators by reducing is removed from all three opacity stand- · tion to a mass basis because-the deter
paperwork without sacr11icing the ob- ards. The general rationale ·for· these mlnation of combustion air as .opposed 
Jectlves of the regulation. _ changes is presented in the discussion of to dilution air for these facilities is par~ 

Some speciftc maintenance 'i'e<:iuire- opacity above. The three factors which ticularly cUmcult and could lead to un
ments were proposed but are· deleted. led to these changes are (1) the data and acceptable degrees of error. The section 
Commentators pointed out that these re-- comments, summarized in Volume 3 of on test methods 1s revised in accord
quirements were not sufliciently explicit. the background information document, ance with the- change of units for the 
A recent change to the General Provi- which show, in the judgment of the standard. · 
sions, subpart A. <~ F'EDEllAI. .REGISTER Ad.ministrator, that the opacity standard· ·A section 1s added specifying Snstru
i>f october -15, 1973, 38 FR 28564) re- proposed for reverberatory furnaces was mentation and sampllng access points 
:iuirea. that all affected . facllities and too restrictive and that the promulgated needed to determine sludge charging 
em1ssion control systems be operated opacity standard is not more restricted rate. DeterminatiOn of this rate is neces
and maintaJn.ed in a manner conSJstent than the concentration standard, <2> sary as a result of the change of units 
with good air pollution control practice the separately promulgated. regulations for the standard. Flow measuring devices 
for mlnlmizing·emissions. This provision which provide exemptions from opadty with an accuracy of ±5 percent must be 
will en.sure the use of good maintenance standards during period& of startup,· installed to determine - either the mass 
practices for storage vessels, which was shutdown, and malfunction <see FED-. or volume of the sludge charged to the 
the intent of the proposed maintenance ERAL REGmrn. of October 15, 1973, 38 incinerator,. and access to the sludge 
requ1rementa. · FR 28564), and <3> the comment.II, re;. charged -must be provided ao a well• 
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mixed representa.tive grab sample of the 
udge can be obtained. · · · 
The general rationale for the change 

in the opacity standard is presented 
in the discussion :of opacity above. 
The three .factors .which led to this 
change are cu the · data, "6UIDinarized 
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 
is not more res~rictive than the mass 
standard, (2) the separately promulgated 
regulations which provide exemptions 
from opacity standards during periods of 
startup, shutdown, and malfunction· <see 
PEDERAL REGISTER of October 15, 1973, .38 
PR 28564), .and <3> .reevaluation of data 
md collection of new data and informa
;ion which show that there ls no basis 
ior additional time exemptions. 

Minor changes to the proposed version 
)f the regulation 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 

Test M~thods IO and 11 as proposed 
contained typographical errors that arc 
uow corrected in both text and equations. 
Some wording is changed t.o clarify 
meanings and procedures as well. 

In Method 10, which is for determina-
tion of CO -emissions, the term "grab 

•

mpling" is changed to "continuous 
mpling" to prevent confusion. The 
rsat analyzer is deleted from the list 

of analytical .equipment because a less 
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 
17'1°C <350°F> to 175°C {347°Fl to be 
consistent with the emphasis ()n metric 
units as the primary units. A technique 
for determining the CO, ~ontent of the 
gas has been 1ldded 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 Js for determination 
of H,S emissions, 1s mod.i1ied to require 
five midget impingers rather than the 
proposed four. The fifth impinger con
tains hydrogen peroxide to remove· sul
fur dioxide as an interferant. A para
graph 1s added specifying the hydrogen 
:oeroxtde solution to be used, and the 
procedure description is altered to in
clude procedures specific to the filth im
pinger. The term "Iodine number 1iask" 1s 
changed to "iodine flask" to prevent con
fusion. 

Dated: February 22, 1974. 
RUSSELL E. TRAIN, 

Administrator. 

PN't· 60, C'ha.ptiu !, Title 40, ooo.e·Qf 
Federi>! Regulations, ls amended by 're
vising subpart A, by adding new subparts 
I,J,K,L,M,N, and 0, and by adding 
Methods 10 and 11 to the Appendix, as 
follows:. 

Subpart A--G"n"rol ~visions 
. Sec. 

Sui>pa~ A--Genem.I [.ilrovl~ · 
1. Section 60.2 is amended by revising 

paragraphs m and <l > and adding para
graphs <s>, <t>, <u>. <vl. and <w> as 
follows: 
§ 60.2 Definitions. · 

0 0 0 0 

60.2 Defl.nitlons. <i> "Commenced" means, with respect 
60.3 Abbreviations. to the definition of "new source" in sec-
60.4 Address. tion 111 (a) (2) of the Act, that an owner 
60.6 Review~! ptans. or operator has undertaken a continuous 
G0.7 Notification and recordkffping. program of construction or modification 
60.8 Performance tests. 
60.12- Clrcum~entlon. or that an owner or operator.Juts entered 

' · · ·. . into a contractual obligation to under-
Subport l-StandC~~~~t:~1..~~nca for Asphalt take and C0?1plete, within a reasonable 

· time, a continuous program of construc-
60;90 Appllcablllty -and tleslgnatlon or ar- tion or modification. 

fected facility. 
60.91 Defin1tluns. _ 
60 .92 · Standard. tor partlcula.te matter. 
60.93 Test methods .and procedures. 

Subpart J-Standards of P<?rformonce for 
Patroleum Refineries 

60.1-00 Applicability and designation of af-
fected facility. 

Definitions. 

0 0 0 0 

< 1 > "Standayd conditions" means a 
temperature of 2o·c (68°F> and a pres
sure of 760 mm of Hg C29.921n. ~f Hg).· 

0 0 

<s> "Reference method" means any 
method of sampling and analyzing for an 
air pollutant as described in the appendix 
to this part. 

tt> "Equivalent method" means any 
method of sampling and analyzing for an 
air pollutant which hli.ve been demon

Subpart !':-Standards of Performance '1or Storage . strated to the Administartor's satisfac-
Ves..,1s for Petroleum Liquids tion to have a consistent and quantita-

Ste.ndard tor particulate matter. 
Standard for carbon monoxide. 
Standard tor sulfur dioxide. 
Emission monitoring. 
Test methods a.nd procedures. 

60.101 
60.102 
60.103 
60.104 
60.105 
60.106 

60.110 Applicability and <leslgnatlon of tively kno~'Il relationship to· the refer-

60.111 
60.112 
60.113 

atrected fsclllty. ence method, under specified conditicns. 
Definitions. cul "Alten1ative method" means any 
Standard for hydrocarbons. method of sampling and analyzing for an 
Monitoring of operations. air pollut.a.nt which is not a reference or 

Subpart L-standerds of Parformllnce gor equivalent method but which has been 
Secondary Lead Smelters demonstrated to the Admin.ist:rator's~t-

60.120 Applicability and designation of !&faction to, :In specific cases, produce 
afiected facility. nA~··-• f his dete zninati f 

G0.!21 · Definitions. JleSults ......,... ....... e or r OD o 
60.122 Stru:>dar<I for particulate matter. oompliance. 
60.123 Testmetbods an<I procedures.. \v) "Particulate matter" meao.S any 

·finely divided solid or liquid material, 
other than uncombined water, as meas
ured by method 5 of the appendix. 

Subport M-Stendords of Parfonnance for Sec· 
ondary 6ran11 and Bronze Ingot Pr0duction Plonts 

60.130 Appllcabillty and <leslgnatlon of 

60.131 
60.132 
60.133 

· affected facility. 
Deftn1tlons. 
Ste.ndard. tor particulate matter. 
Test methods e.n.d procedures. 

Sub port N--Stllndordn of ~ricm'lonco q.,. Iron 
- end Stoel i'lontn 

60.140 ApplloabWty an<! deslgno.tlon of 

60.141 
60.142 
60.143 
60.144 

af!ected.!sc.Wty. 
Deft n1 tlons. 
Standard for particulate matter. 
!ReseMed1 
Test methods end procedures: 

Subpart 0--Slondords of Pariormonc" Vor 
Sewago Trootm<mt ""'onro 

60.150 Applicability and designation of 
affected fac11tty. 

60.151 Deftnltlons. 
60.162 Standard tor particulate matter. 
60.153 Monitoring o! operations. 
60.154 Test methods and procedures. 

APPJ?:l\"'DIX-~ METHODS . 

Method JO-Determination cf cubon mon
oxide em.l.661ons from sta
tionary sources. 

Method 11-Determlnatlon or hydrogen wut
fide emissions from stationary 
sources. 

AtJTHOl\ITY: Secs. 111, 114, "PUb. L. 111-604 
(42 U.S.C. 1857(c) (6) and. {9)). 

(W) "Run" means the net period of 
time during which a.n emission sample 
ls collected. Unless otherwisa SJ}2Ci.fied, 
a run may be either intermittent or con
tinuous within the !imits of good en!;i· 
neering practice. 

2. Section ~0.3 1s :revised to read as 
follows: 
§ 60:S Ahhrevictions. 
·The abbreviations "USed ln this part 

have the follGwing meanings: 
A.S.T.M.-Amel"lcan Society tor 'J:"Utt.ng and 

.Ma.terlals 
Btu-llrltlsh therme.l Wllt 
"G-degrea Cel.sl.us (cen.ttgra.de) 
ca.1--<:a.lorie • 
Cd5--eadmlum sulfide 
ctm-<:ubic feet per minute 
CO--Ce.rbon monoxide 
co,--carbon dioxide 
dscm--drY cubic meter(s) at l!lt&Dde.rti. con• 

. (11tlons 
clscf-<iry cubic feet at Btl!.n(le.rd ooneilttons 
eq--equtvaJeota 
"F-degree Fahrenheit 
~(sj 
gal~llon(s) 
g ~~m ~llivalents -
g1'-gt'Rln ( s) . 
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br--haur(•) . . 
HCl-hJdrOCbloric acid · 
Hg-meroury .. 
R,O--ter 
H,S-bydregen sulfide 
:a,so.-sulturtc acid 
m.-,-mch(es) 
"K-degree Kelvtn 
k-1,000 
kg-kllogram(e) 
1-llter(s) · .. 
ipm-Uter(s) permtnute 
lb-poQlld(s) 
m-meter(s) _ 
meq-mllllequlvalent(s) 
min-minUlte(B) 
mg-mllllgram(8) 
ml-mWlllter(s) 
mm-mtWmeter(s) 
mol. wt.-molecula.r weight 
mV-m1lllvolt . . . 
N

2
-nltrogen · · 

nm-nanometer(s)-10-- meter 
NO-nitric oxldo · 
N01-nlt1'ogen dionde · 
NO -nitrogen oxides 
o,...!oxygen 
ppb-parts per bllllOn . 
ppm-parts per mllllon · · _ · · 
psl&-pounds per square_ inch absOlute 
•R-degree Ra.DlWle 
s--e.t standard conditlons 
seo-second · 
so -sulfur dloxlde 
so',-eullUr trtoxlde · 
,.g.:.microgram(s)-10 ... gram 

3. Section 60.4 1s revised to read as 
follows: 
§ 60.4 Address. 

AU requests, reports, applications, sub
niittals, and other communications to the 
Administrator pursuant to this part shall 
be submitted 1n duplicate and addressed 
to the appropriate Regional Ofilce of. the 
Environmental Protection .Agency; to the 
attention of the Director, Enforcement 
Division. The regional omces-are- a.s fol"'. 
lows: ,_ . 

Reglon I· (Connectlcut, Maine, New Hamp
shire, Massachusetts. Rhode Island, Ver
mont), John P. Kennedy Federal Bulldlng, 
Boston, Ma8sach'Usetts 02203. · · · 

Reg~:>n ll (New York, New Jf!'/Ry, Puerto 
Rtco, Vlrgtn Islands), Federal Oftl.ce Bulldlng, 
26 Federal ·piaza (Foley Square). New York, 
N.Y. 10007. - . - . 

Reglon m (Delaware, Dlstr1ct of Colum· 
bla, Pennsylvania, Maryland, Vlrginla, West 
Vlrglnla), Curtis BulldlDg, Sixth and Walnut 
Streets, Phlladelphla, Pennsylvsnil!l 19106. 

Reglon IV (Alabama, Florlda, Oeorgla, 11418• 
slsslppl, Kentucky, North Carotma, South 
Carolina, Tennessee), SUlte 300, 1421 Peach
tree Street, Atlanta, Georgia 30309. 

Region v (Illinois, Indiana,. MinDesota, 
Michigan, Oblo, Wisconsin), l_North Wacker 
Drive, Cblcago, Illlnols 60606. . . . · 

Reglon VI (Arkansas, Loullltana, New Mm-·. 
co, Oklahoma, Texas), 1600 Patterson· Street, 
J)&llas, Texas 75201. -

· RULB-·AND REGULATl~NS 

4. In I 60.6, paragraph <b> is .. revised 
to read as follows: 
§ 60.6 Review of plans. 

• • • • • 
<b> m A separaie request shall be sub

mitted for eac.h construction or modifica-
tion project. . . 

<2> Each request shall identify the lo
cation of such project, and be accom
panied by technical information describ
ing the proposed nature, size, design, and 
method of operation of each affected fa
cillty involved in such project, includJng 
information on any reqUlpment to be 
used for measurement or control of emis
sions. 

5; Jn§ 60.7 paragraph Cd> 1s added as 
follows: · 

. § 60. 7 _ Notification and recordkeeping, 

cause of forced shutdown, failure of an 
irreplaceable portion of the sampls 
train. extreme meteorological conditions, 
or - other circumstances, beyond the 
owner or· operaroor's control. compliance 
may, upon the Administrator's approval., 
be determined using the artthmetic mean 
of the results of the two other runs. 

7. A new § 60.12 1s added to subpart 
A as folloW8: 
§ 60.12 Circumvention. 

· No owner or opera.to.r 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 violatfon of an applica
ble standa.rd. Such concealment in~ 
eludes, but 1s not llm1ted to, the use of 
gaseous dlluents to achlevo compliance 

• • • • • with an opacity &ta.ndard or with a. 
· -(d) Any owner or operator subject to standard which 1s based on the concen

the provisions of this part shall maintain tratlon of a pollutant_ in the gases dis
a file of all measurements. including charged to the atmosphere. 
monitoring and performance testing 8. In Pa.rt ao, Subparts I, J, .K, L, -M, 
measuremen~. and all other :i;ep0rts a.Itd · N and o are added as follows: 
records required- by all applicable sub· • . 
parts. Any such measurements, reports Subpart I-Standards of Performance for 
and records shall be retained for at least Asphalt Concrete Plants 
2 years following the date of such meas- . § 60.90 Applicability and designation of 

· urements, reports, and records. affected facility. 
6. Section 60.8 1s amended by revising The affected facility to which the pr0c-

pa.ragraphs Cb> and (f) and by deleting visions of this subpart apply 1s each 
in paragraph Cd> the numbef' "10" after asphalt concrete plant. For the P\ll"POS& 
the word "Admlnistrator" and substltut- of this subpart an asphalt concrete plant 
Ing the number "30." The revised para- is comprised oiuy of any combination of 
graphs Cb> and Cf> read as follows: the following: Dryers; systems for 
§ 60.8 Performance tests. · screening, handling, storing, and weigh-

- Jng hot aggregate; systems for loading, • • • • • 
Cb) Performance tests shall be con

ducted and -data reduc .d in accordance 
'With the test methods and procedures 
contaiQed in each applicable · subpart 
unless the Administrator <I> speclftes 
or approves, in specific cases, the use of 
a reference method with minor changes . 
in methodology, <2> approvee tbe use 
of an eqUlvalent method, <3> approves 
the use of an alternative method the re
sults of which he has determined to be . 
adequate for indicating whether a spe
clftc isource is in compliance, or <4> 
waives the requirement for performance 
tests because the owner or opera.tor of 
a source has demonstrated by other 
means t.o the Administrator's satisfac
tion that the affected facility 1s In com
pllance with the standard. Nothing in 
this paragraph shall be construed to 
abroga'Ce the Administrator's authority 
to require testing under section. 114 of 
the Act. · · 

• • • •. • . 

transferring, and storing mineral filler; I 
systems. for mixing asphalt concrete; 
·and_ the loading, transfer, and.storage 
systems associated with emission control 
sy&tems. 
§ 60.91 Definitions. 

Ac; used. in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in -;ubpart A 
of this pa.rt. 

<a> "Asphalt concrete pla.nJt" means 
any facllity, as deS<:rlbed in § 60.90, used 
to manufacture asphalt concrete by 
heating and drying aggregate and mixc 
Ing witl1 asphalt cements. 
§ 60.92 Standard for particulate matter. 

<a> On and after 1lhe date on which 
the performance test required tio be con
ducted by § 60.8 1s completed, no owne~ 
or operator subject to the provisions of! 
this su.Qpart shall discharge or cause the 
discharge into-the atmosphere from any 
affected facility any gases which: 

Region vn (Iowa. Xansas, Ml.saom1. Ne- (f) Each performance test Shall con--
braska), 1735 Baltimore Street, B:ansaa City, sist of three separate nms u.Sing the 
Mls8ourl 6'108. . q,ppllcable test method. Each run shall 

· . (1) Contain particulate matter in ex
cess of 90 mg/dscm <0.04 gr/dscf>. 

· Reg!oli · vm (Colorado, Montana, North be conducted for the time and under the 
Dakota, South Dakota, Utah, Wyoming). 916 d1t1 .... ed in th u abl Lincoln ·Towers, 1860 Llncoln Street, Denver, con ons spec"" e a.pp c e 
Colorado 80203. - sta:.ndard. For the purpose of determln· 

Region IX (.Armona, Callforn~ llawaU, ing · compliance with . an !J.PPllcable 
Nevada. ouam, American Samoa), 100 Call-. standard, the art~etic means of re
fornla sinei, san Pnl:U:1.Bco, Cautornla KtU.: sults of the three runs shall apply. In 

BegtoD x (Wubtngton, Oregon. Idaho, . the event tha.t a sample 1s accidentally 
Alub) 1200 SlxUl- AveD'\le, 886"18, Wa&b- lost or conditions occur in which one of 
mawn 9e1oi. . · Ute three runs must be discontinued be-

· (2) Exhibit 20 percent opacity, or 
greater. Where the presence Of uncomc 
bined water 1s the only reason for failure 
to meet the requirements of this para
graph, such fa.llure shall not be a vio!a· 
tion of this section. 
§ 60.93 Test methods and procedures. 

<a> The reference methods appended 
to this part, except as provided . for in 
J 60.S<b>, shall be uae.d to determlne 
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•

§ 60.92 as follows: · · Mlltiell". • · ·<miolte-<letactor G.nd reeordei" io conttnu-
<1) Method 5 for the conce:_.tre.tlon of <a> On and after the date on which ~monitor 1md !t'SOOrci ~~~ty of 
rticulate matter and the associated the ~rformance wt-reqUlred to b2 con- gases dis~ "lni@ 'Ula mtmasphere 

~· moisture content, · · ducted by § 60.8 fs completed, no owner "from ~ fiuid ~ic <cN.C!dng unit 
<2> Method 1 for sample and velocity or opera.tor subject to the provisions of oee.t&Iyst -regenerator. 

traverses. . . this sub1>11.rt shall <l.iscbarge or cause the ('2> An instrument for oont!mrously 
<3> Method 2 for velocity and volu- .discharge into the atmosphere from any m.omtortng and recordb:l.g the concantra.• 

metric 11.ow rate, and -. fiuid eatalytlc cmcking unit cateJyst re- 'tlo11tof 00 m gases dische.med mto the 
<4> Method 3 !or gas analysis. genera.tor or from any :fluid catalytic atmosphere from fluid ~ytic cri.ck-
<b> For Method 5, the sa.mplinl! time cracking unit incinerator-waste heat !.ng unit '!:ata1Yst regenerators, egcept 

for each run shall be at least 60 minutes boiler· · where the requirements of pa.ragra.ph <a> 
andt'hesamplingrateshallbaatlea.st0.9 <1) ·Particulate matter in excess of <3> ofthtssectionaremet. .-
dscm/hr (0.53 dscf/Dlin> except that l.<1 kg/lOOO ltg <l.O lb/lOOO lb> of coke (3) "Instruments · for continuously 
shorter sampling times, when necessi- .burn-ofi Jn the catalyst regenerator. monitoring a.nii recording fu'l!hox -tem-
tated by process variables or -0ther fB:c- C!> Gases exhibiting 30 percent opac- perature and 0. concentmticm .m the 
tors, may be .approved by the Adminis- ity or· greater. except for ,3 minutes in <axh'a.ust gases from lUly· in~tor
trator. any l hour. Where the presence of un- waste heat boiler which combusts the 
Subpart .11-Standards of Performance for combined water is the only reason for -exhaust P&es from a fiUid ·<Catalytic 

ll'ratroleum Refinooras failure to meet the requirements of this 'Cracking unit ca.~st regenen.tor ex-. 
subparagraph, such failure shall not be a ~pt -where' the requirement.is cf para-, 

§ 60.100 A!l»!!>licabilitit. and -deaignation violation of this section. <graph <a> (2) of this section are met ... 
cof affected faciliiy. (4) An inst t f ""- ly Cb) In those instances in which aux- · rumen or eonw.uuous 

.The provisions of this subpart are ap- illa.ry ll uid ,.d f il f •~ monitoring and record1ng concentrations. 
ll in ff ted f 11 · q or so.i oss ue....,. are of H IC! in fuel .,....,es bum-... in ........ fuel plicable to the fo ow g a ec ac - burned in the fiuid catalytic cracking ~ .. - ..,.. ..,..., 

ities in petroleum refineries: Fluid cata.- unit incinerator-waste heat boiler, par- gas combustion device, except where the 
lytic cracking unit catalyst regenerators, ticular matter 1n excess of that permit- requirements of § 60.104Cb) are met. Fuel 
fluid catalytic cracking unit incinerator- ted by paragraph Cal <U of this section pseombustion devices having a common. 
waste heat boilers, and fue1 gas combus- may be emitted to the atmosphere; ex- source of. "fuel gas may oo monitored at 
tion deytces. cept that the incremental rate of partic- one location If sampling at this loca-
§ 60.Jl(H Defi.nitiona. ulate emissions shall not exceed 0.18 g/ ··tion produces "reSults representative of 

million cal <0.10 lb/million Btu> of heat the B:S concentratioa...m the f4el gas 
A3 used in this s\ibpart, all terms not burned 

defined herein shall have the meaning input attributable to such liquid or solid · (5) An instrument for continuously 
given them in the Act and in subpart A. fuel. monitoring and recording concentrations 

Ca> "Petroleum refinery" means any § 60.103 Standard for carbon monoxide. of SO, in the gases discharged into the 
facillty engaged in producing gasoline, <a> 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 § 00.8· is completed, no owner § 60.104(a) are met.:· ... . 

•

hrough -distillation of petroleum or or operator subject t.o the provisions of -<b> Instrwnen~and sampling systems 
hrough redistillation, cracking or .re- this subpart shall discharge or cause the installed and used pursuant to this sec
orming of .unfinished . petroleum discharge into the atmosphere from the tlon shall meet specifica.tions prescribed 

derivatives. · · fiuid catalytic cracking Unit catalyst by the Administrator and each instru
<bl "Petroleum" means. the crude -011 ·regenerator any gases which contain car- ment shall be calibrated m accordance'. 

removed from the earth and the oils de- bon monoxide in excess of 0.050 percent with the method prescribed by the manu-· 
rived from tar sands, shale, and coal. by volume. facturer of such instrument. The instru-

<c> "Process gas" means any gas gen- . ments shall be subjected to the manu,. 
erated by a petroleum refinery process § 60.104 Standard for sulfur dioxide. facturer's recommended zero adjustment 
untt, 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 
is generated by .a petroleum refinery er or operator subject to the provisions of calibration at shortar inta'va.Ls., in which 
process Unit and which is combusted, in- this subpart shall burn Jn any fuel gas ca.se such specifications .or recommenda
cluding any gaseous miltture of natural combustion device 'B.DY fuel gas which tions sh.all~ followed. 
gas and fuel gas which is combusted. contains H.S in excess of 230 mg/dscm <c> . The average coke burn-ofi' raie 

<e> ''Process upset gas" means any gas <0.10 ·gr /dscf>, ~xcept as . provided in "<thousands of kilogram/hr) a.nci.hours of 
generated by a petroleum refinery process para.graph <b> of ~ section. The com- operation for any iiuid catalytic -crack
unit as a result of start-up, shut-down, bustlon 1'.>f process upset gas .in a tlare, ing unit catalyst regenerator i;nbject to 
upset or malfunction. or the combustion in a 11.are of process § 60.102 or 60.103 shall be reconi!ed daily. 

ii> "Reflneryprocesslllllt .. means.any gas or fuel gas which is released to the (d> Fo:r any fiuid catalytic C&'.aektng 
segment of the petroleum refinery 1n fie.re as a result of relief valve leakage, is unit catalyst regenerator which is subject 
which a. ~c processing operation is exempt uom this paragraph. 1.o ~ 60.102 and which utllµes an inctner
candueted.. . (b) The owner or operator may elect . ator-wa.ste heat bollei' to combust the 

Cg) ·°'.Fuel gas combustion device" 00 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
hee.ters, boilers and flares used to com- limits the release of so. to the .a.tmos- cord da.Uy the rate of combwstion of 
bust fuel gas, but does not include tluid phere if it is shown to the satisfaction liquid or solid fossil fuels <11ters/hr or 
coking unit and fluid ca.ta.lyttc cracking of the .Administrator that this prevents kilograms/hr) and the hours of opera-
1Illit incinerator-waste heat boilers or fa- so. emissions as effectiwily as compll- tlon durtng which liquid or· so'iid fossil 
cillties Jn which gases are combusted to '9.Dce w.lth the.requirements of paragraph fuels are combusted _in the 1nc1nerator-
prodw:eJ>Wfur or sulfuric acid. . <e> of this sectJ.on. . waste heat boiler. 

<h> "Coke bum-ofi" means the coke <e> For the P\li'POSe ·of YePorts--pur-
§ 60.105 Emission mo_nitoring. suant to § 60 7( ) periods of e removed from · the surface of the fluid · c • xcess 

catal,...ic cracking Unit cateJyst by com- <a> The owner or operator of any pe- ~~ed 88onsfotllhaowts~. all be reported are de~ 
"" troleum refinery subject to the provisions "" 

bustion 1n the catalyst regenerator. The of this subpart shall· install, calibrate, Cl> Opacity. All hourly periods in 
~rate of coke burn-ofi is calculated by the maintain, and operate monitoringlnstru- which. there are four or more I-minute 
~. o~ula specified in § 30.106. . _ · ments as follows: periods during which the -average opacity 
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of the gases d1scharged into _the atmos
phere from any fluid catalytic cracking 
urJt catalyst regenerator subject to 
§ 60.102 exceeds 30 percent. 

RULES AND REGULATIONS 

·c3co · ) · 
Jl.-o.2982 Qu (%COt+3C0)+2.088 QBA-0.ooot Qn ~3COt+%01 (Metric Unlla) 

. . 

or_ . 
. . . . 

(2) Carbon monoxide. All hourly pe
riods during which the average ca.rbon 
monoxide concentration in the gases dis
charged into the atmosphere from any 
fluid ca.ta.Iytic era.eking 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 
volum~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 
opera.tor elects to monitor in accordance 
with § 60.105<a> (3). 

· · · (3CO .. ) . 
Jl,=0.0186 Qa11 (3COt+3CO)+o.1303 QRA-0.0002 QJUI - 2-+%C0.+30• {English Units) 

where: . 
R.=coke bum~ff rate, kg/hr (English uni la: lb/br). . ·· 

0.298"l=metric units material balance factor divlded by 100, kg·mlD/hr·m•. 
0.0186=English units material balance factor divlded by 100, lb-mln/br·ft'. 

Qas=tluld catalytic cracking unit cat.alyst regenerator eibanst gas llow rate before enlerlng lhe emlss!On 
control system, ns determined by method 2, dscm/ulin (English units: dscf/mln) •. 

%C01=percent carbon dioxide by volume, dry bssis, ""determined by Method 3. · 
3 CO=percent carbon monoxide by volume, dry basis, as determined by Method 3. 

3 01=percent oxygen by volume, dry basis, as determined by Method 3. 
2.088=metric units mate1ial balance factor divided by 100, kg·mln/br·m•. 

0.1303=Engllsh units mat<.rial balance factor divided by 100, lb-mln/br-ftl. 
QRA=air rate to fluid catalytic cracking unit catalyst regenerator, as determined from lluld catalytic cracking 

unit control room Instrumentation, dscm/min (English units: dscf/min). · 
0.0994=metrlc units material balance fact-Or divided by JOO, kg-min/br-m•. · 
0.0062=Englisb units material balance factor divided by 100, 11>-mln/hr-ft•. 

(5) Particulate emissions shall be determined by the following equation! 
RR= (60Xl~)QavC, (Metric Units) 

where: 
Rs=(8.S7Xllr')QavC, (English Units) 

· · • · RE=Part.lculate emission rate, kg/hr (English nnlts: lb/hr). 
60XHr•=metr1c units conversion !actor, mln·kg/hr-mg. .. 

8.67Xl!r•=English units conversion !-..;tor, min-lb/br-fP'. · . · 
(3) -Hydrogen sulfide. All hourly pe

riods during which the average hydrogen 
sulflde content of any fuel gas combusted 
in any iuel gas combustion device sub
ject to § 60.104 exceeds 230 mg/dscm 
(0.10 gr/dsc'f> except where the require-
ments of§ 60.104<b> are met._· 

(4) Sulfur dioxide. All hourly periods 
during which the average sulfur dioxide 
emissions dlscha.rged 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 § 60.104Ca> are met. 
§ 60.106 Test methods and pl'O(:edures. 

<a> For the purpose of determining · 
compliance with§ 60.102(a) (1), 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: 

(i) Method 5 for the concentration of 
particulate matter and moisture con-
tent, . ·· 

(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 minutes 
and the sampling rate shall be at least 
0.015 dsc~/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 traverses; and 
Method'.! for velocity and volumetric flow 
rate. ' · 

<4> Coke burn-a.If rate shall be deter-
mined by the following formula: · 

Qav =volumetric llow rate of gases discharged Into the atmosphere from the fluid catalytic cracking unll 
catalyst regenerator following the emission control sµte.m, as determined by Method 2, dscm/mln 

· (English units: <lscf/min). · . · 
C,=particulata emission concentration discharged into the atmo.•pbere, aa determined by Method 6, 

mg/dscm (English units: gr/dscl). . . 

(6) For each run, emissions expressed in kg/1000 kg <English units: lb/1000 lb> 
of coke bum-a.If in the catalyst regenerator shall be determined by the following 
equation: · · · 

RB 
R,=JOOOR. (Metric or English Units) . 

where: . . . 
R,=pa.rticulate emission rate, kg/1000 kg (English units: lb{IOOOlb) of coke bum~IJln the flnld catalytic criick· 

Ing unit catalyst regenerator. · · · · · ·. . · 
· lOOO=converslon factor. kg to 1000 kg (English units: lb to 1000 lb). · 

RE=J>Mticulate emission rate, ki:/hr (English units: lb/hr). -
R,=coke bum~tf rate, kg/hr (English units: lb/hr). 

<7> In those instances in which auxiliary liquid or solid fossil fuels are) burned 
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 milllons of cal/hr (English units: Millions of Btu/hr) shall be calculated tot' 
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.=l.O I 0·i_:,H (Metric Units) 

or 

R.=1.0 1 .. 0·~.H (English Unlb) 
where: . . 

R,=allowable pa.rticufate emission rate, kg/1000 kg (English units: lb/1000 lb) or coke bum~ff in the 
fluid catalytic cracking unit cat.alyst regenerator. · . . · . . 

1.0=emlssion standard, 1.0 kg/1000 kg (English units: 1.0 lb/1000 lb) of coke bum~ff In the fluid catalytic 
cracking unit catalyst regenerator. 

O.IS=metrlc units maximum allowable lncremental r:ite of particulate emissions, g/millloo cal. 
O.IO=Englisb units maximum allowable Incremental rate of particnlate emls.slons, lb/million Btn. 

H=heat Input from solid or llqnM lossll fnel, million cal/hr (English units: million Btu/hr). 
R,-coke bum~ff rate, kg/hr (English units: 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 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
tially above p.tmospheric, 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 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 sam
pling volume 0.01 dscm (0.35 dscf> for 
each sample. The. arithmetic average of 
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two samples shall constitute · one run. 
Samples shall be taken at approximately 
1-hour intervals. For most fuel gases, 
sample times exceeding 20 minutes may 
result in depletion of the collecting solu
tion, although fuel gases containing low 
concentrations of hydrogen sulfide may 
necessitate sampling for longer periods of 
time. . . 

Cd> Method 6 shall be. used for de
termining concentration of so. in de
termining compliance with § 60.104Cb>. 
except that H.S concentration of the fuel 
gas may be determined instead. Method 
1 shall be used for velocity traverses e.nd · 
Met.hod 2 for determining velocity and 
volumetric flow rate. The sampling site 
for. determining so. concentration by 
Method 6 shall be· the same as for 
determin1ng volumetric flow rate· by 
Method 2. The sampling point in the 
duct for determining so. concentration 
by Method 6 shall be at the centroid of 
the cross section if the cross sectional 
area is less than 5 m• C54 ft'> or at a 
paint no closer to the walls than 1 m 
C39 inches> if the cross. sectional area 
is 5 m• or more a.nd the centroid is more 
than one meter from the wall. The 
sample shall be extracted at a rate pro
portional to the gas velocity at the 
sampling paint. The minimum sampling 
time shall be 10 minutes and the mini
mum sampling volume· 0.01 dscm C0.35 
dscn for each sample. The arithmetic 
average of two samples shall constitute 
one run. Samples shall be ta.ken at ap
proximately l·hour intervals. -

Subpart K-Standards of Performance for 
Storage Vessels for Petroleum Liquids 

§ 60.UO Applicability and designation 
. of affected facility •.. 

. <a> Except as provided iri §-60.llOCb), 
the afl'.ected facility to which this sub· 
part applies is each storage vessel for 
petroleum liquids which has a storage 
capacity greater than 151,412 liters 
C40,000 gallons>. · 

<b> This subpart does not· apply to 
storage vessels for the crude petroleum 
or condensate stored, processed, and/or 
treated at a drllling and production 
facility prior. to custody tran5fer. 
§ 60.111 . 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> "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 1n excess of 15 pounds per 
square inch gauge without emissions to 
the atmosphere except under emergency 
.conditions, 

<2> Subsurface caverns or porous rock 
reservoirs, or 

ca> 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 crude 
petroleum, condensate, and any finished 

RULES .AND,-REGULATIONS 

or· iutermediate products ·manufactiirett ·<1>. ·u the true vapor pressure of t.b9 
in a petroleum refinery but does not petroleum liquid, as stored, 1s equal to 
mean Number 2 through Number 6 fuel or greater than 78 mm Hg Cl.5 psla) but 
oils as specified 1n ASTM-D-396-69, gas not greater than 570 mm Hg <11.1 psia>, 
turbine fuel oils Numbers 2-GT through . th:? storage vessel shall be equipped with 
4-GT as specified in ASTM-D-288~71, a floating roof; a vapor recovery system, 
or diesel fuel oils Numbers 2-D and 4-D or their .equivalents. . · 
as specified in ASTM-D-975-68. .<2>. U the true vapor Pre&Sure of the 

<c> "Petroleum refinery" means any petroleum liquid as stored is greater than 
facility engaged in producing gasoline, 570 mm Hg Cll.l psia), the storage ves
kerosene, distillate fuel oils, residual fuel sel shall be equipped with a vapor re
oils, lubricants, or other products through covezy system or its equivalent. · 
distillation of petroleum or through· 
redistillation, cracking, or reforming of § 60.U3 . Monitoring o! operations. 
unfinished petroleum derivatives. <a> The owner or operator· of any 

Cd> "Crude petroleum" means a nat- storage vessel .to which this subpart ap
urally occurring mixture which consists · plies shall for each such storage vessel 
of hydrocarbons a.nd/or sulfur, nitrogen maintain a file of each type of petroleum 
and/or oXYgen derivatives of bydrocar- liquid i;tored, of the typlCal Reid · va.par 
bons and which is a liquid at standard pressure of each type of petroleum liquid 
conditions. · . stored, and of the dates of storage. Dates 

Ce> "Hydrocarbon" means any organic on which the storage vessel is empty shall 
compound consisting predominantly of be shown. 

Cf> "Condensate" means hydrocarbon <b> The owner or operator of any stor. 
liquid separated from natural gas which age vessel to which this subpart applies 
condenses due to changes in the tem- shall for each such storage vessel deter· 
perature and/or pressure and remains mine and record the average monthly 
liquid at standard conditions. storage temperature and true vapor pres-

Cg) "Custody transfer" . means the, sure of the petroleum liquid stored at 
transfer of produced crude petroleum such temperature if: 
and/or condensate, after processing and/ .- Cl) The petroleum liquid has a true 
or treating in the producing operations, vapor pressure, as stored,. greater than 
from storage tanks or automatic trans- 26 mm Hg C0.5 psia) but less t.ba.n '18 mm 
fer facilities to pipelines or any other Hg Cl.5 psia) and is stored 1n a storage 
forms of transportation. vessel other than one equipped with a 

Ch). "Drilling a.rid production facility" floating roof, a vapor recovezy system 
means .all drilling and servicing equip- or their equivalents; or .. 
ment, wells, fiow lines, separators, equip· : C2>· The petroleum liquid has a .true 
ment, gathering lines, and auxlliazy non- vapor pressure, as stored, greater than 
transportation·related 1!quipment used in 470 mm Hg (9.1 psia) and is stored in 
the production of crude petroleum but a storage vessel other than one equipped 
does not include natural gasoline plants. with a vapor recovery .system or lts 

CD "True vapor pressure" means the equivalent. 
· equilibrium partial pressure exerted by. Cc> The 'average monthly storage tem-
a petroleum liquid as determined in ac- perature 1s an arithmetic average cal· 
cordance with methods described in culated for each calendar month, or por· 
American Petroleum Institute Bulletin tion thereof 1f storage is for less than a 
2517: Evaporation Loss from Floating month, from bulk liquid st.orage tem
Roof 'l'anks, 1962. · · peratures determined at least once 

(j > "Floating roof" means a storage every '1 days, · 
vessel cover consisting of a double deck, (d) The true va.par pressure shall be 
Pontoon single deck, internal floating determined . by the procedures 1n A.PI 
coverorcoveredfioatingroof,whichrests Bulletin 2517. This procedure is de
upon and 1s supported by the petroleum . pendent upon · ·determination . of the 
liquid being contained, and ls equipped storage temperature and the Reid vapor 
with a. closure seal or seals to close the pressure, which requJres sampling of the 
space between the roof edge and tank petroieum liquids in the storage vessels; 
wall. Unless the Administrator requires in 

Ck> "Vapor recovery system" meaWi a specific cases ·that the stored petroleum 
vapor gathering system capable of col- liquid be· sampled, the true vapor, pres• 
lecting all hydrocarbon vapors and gases sure may be determined by us1ng the 
discharged from the storage vessel and average monthly .storage temperature 
a vapor disposal system capable of proc· and the typical Reid vapor .pressure. For 
essing such hydrocarbon vapors and those liquids for which certtfied spectfl
gases so as to prevent their emission to cations llmitlng the Reid vapar pressure 
the atmosphere. exist, that Reid va.par pressure may be 

(1) "Reid vapor pressure" 1s the abso.- used. For other llquids,.SuPPorting ana· 
lute vapor pressure of volatile crude oil lytlcal data mu.st· be made available on 
and volatile non-viscous petroleum request to .the Administrator when typi· 
liquids, except liquified petroleum gases, cal Reid vapar pressure is,used. . 
as determined by ASTM-D-323-58 (re· Subpart L-Standards of Performance for 
approved 1968). · Secondary Lead Smelters 
§ 61.112 Standard for hydrocarbons. § 60.120 'Applicability and designation 

<a> The owner or operator of any stor- of affected facility. . .• 
age vessel to which this subpart applies The provisions of this subpart are ap .. 
shall store petroleum liquids as follows: plicable to the foUowing affected facll• 
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1ttes Sn secon.d&r:Y lead smelters: Pot 
furnaces of more than 250 kg (550 lb> 
charging i:apaclty,· blast (cupola> fur
naces, and reverberatory furnaces~ 
§ 60.121 , Definitions. . 

. As used 1n this subpatt,· all terms not 
defined herein shall have the meaning · 
given them in the Act and in subpart.A 
of this part. · · · · · 

Ca> "Reverberatory furnace" includes 
the following types of reverberatory fur
naces: stationary, rotating, rocking, 
and tilting. 

<b> "Secondary lead smelter" means 
any facility producing lead from a lead
bearlng scrap matertal by smelting to the 
metallic form. 

Cc> "Lead" means· elemental lead or 
allows 1n which the predominant com
ponent ls 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 aft'eeted facility. . 

< 4) Method 3 for gas analysis. 
· <b) For Method 5, the sampling tlme 
for each nm shall be at least 120 
minut.es and the sampling rate shall be 
at least 0.9 dscm/hr <0.53 dscf/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 during representative 
periods of charging and refining, but 
not during pouring of the heat. 

· The provisi0ns of this subpart are ap· 
plicable to the following affected fa.cil-
1ties in secondary brass or bronze tngot 
production plant.s: Reverberatory and 
electric furnaces of 1,000 kg (2,205 lb> or 
greater production capacity and· blast 
<cup0la.> furnaces of 250 kg/hr (550 lb/ 
hr) or greater production capacity. Subpart N-Standards of Performance fn• 
§ 60.131 Definitions. . Iron and Steel Plants 

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 pa.rt. . · 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. 
ina.nt constituent, and lesser amollllts of 
zinc, tin, lead, or other metals. As used in this subpart, all te~ not 

' <a> On arid after the· date .. on which <b> "Reverbera.tory furnace" includes · d~fined heri:in shall have the meaning 
the performance test required to be con- the following types of reverbera.tory fur- given them m the Act and in subpart A 

ter. · 

ducted by § 60.8 ts .completed, no owner ~aces: Stationary, rotating, rocking, and of this part. - -
or operator subject to the provisions of tilting. · - <a.> "Basic oxygen process furnace" 
.this subpart shall discharge or cause the <c> "Electric furnace" means a.ny fur- <BOPP> means any furnace producing 
discharge into the atmosphere from a na.ce which uses electricity to produce steel by charging scrap steel, hot metal 
blast <cupola> or reverberatory furnace over- 50 percent of the heat required 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-

<1> Contain particulate matter in ex- · <d> "Blast furnace" means•any fur- . nch gas. · 
cess of 50 mg/dscm <0.022 gr/dscf>. nace used to recover metal from slag. . <b> "Steel production cycle"' means 

(2) Exhibit 20 Percent Opacity 
·· the operations required to produ"e each 

. or § 60.132 Standard for particulate matter. -greater. · · · batch of steel and includes the following 
<b> On and a.fter the date on which Ca) On and a.fter the date ori which maj?r fllllctions: Scrap charging, pre-

the performance teSt required to be con- the performance test required to be con- heatmg <when used), hot metal cha.rg
ducted by § 60.8 ls completed, no owner duct.ed by § 60.8 is complet.ed, no owner ing, Primary oxygen blowing, additional 
or operator subject to the provisions of or opera.tor subject to the provisions of oxygen blowing <when used>, and tap
this subpart shall discharge or cause the this subpart shall discharge or cause the ping. 
discharge into the atmosphere from any discharge into the atmosphere from. a. § 60 14. 2· s ·d d " b to f • tan ar IOr particlllate mat•· 
pot furnace any gases which exhibit 10 . rever era ry urnace any gases which: ter. 
percent -opacity or greater. · · . <I> Contain particulate matter in ex-

, (c) Where the-presence of llllcombiiied cess of 50 mg/dscm (0.022 gr/dscf>. <a.> On and after the date .on ~hich 
water 1s 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) (b) f t · <b> On and after the date on which or operator subject to the provisions of 

or o .. his section; such failure . the performance test required to be con- this su~part shall discharge or cause 
shall not be a violation of this section. ducted by § 60_8 is complet.ed, no owner the disc.n~rge int? the atmosphere from 
Ii 60.123 Tesa methOds and procedure8. or operator subject to the provisions of ·any affe-ted facility any gases which: 

<a>· The reference·methods appended this subpart shall discharge or cause the (1) Contain particulate matter in ex-
to this pa.rt, except as provided for in discharge into the atmosphere from a.ny cess ol 50 mg/dscm <0.022 gr/clscl); 
§ 60.8 <b>, shall be· used to determine blast <cupola) or electric furnace any <

2
> [Reserved.] 

compliance with the standards prescribed gases which exhibit 10 percent opacity § 60.143 [Reserved] 
in,§ 60.122 as follows: or greater. 
-.· (1) Method 5 for the concentration of (C) Where the presence Of . uricom- § 

60
·
144 

Test methods and procedu.res; 
particulate matter and the associated bined water is the only reason for fail- <a.> 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, § 60,8<b>. shall be used to determi11e 
traverses · . . . . _ · such fallare shall not be a violation of compliance with the standards prescribed 
· . · • · this section. . in § 60.142 as follows: · · · 

<3> Method 2 for velocity and volu- · · <I> M th · · metric fiow rate, a.rid § 60.133 T~t methoda and proeedu-s. e od 5 for concentration. of ·~ particulate matter and associat.ed mois-
(4) Method 3 for gas analysis. . <a> The reference methods appended ture content, .. · 
Cb> For method 5, the sampling time to this part, except as provided for in- <2> Method 1 for sample and velocity 

[or each' run sruill be at least 60 minutes § 50.8<b>, shall be used to determine traverses, · · 
and the sampling rate shall be at least compliance with the standards pre- <3> Method 2 for volumetric flow rnte, 
0.9 dscm/hr <0.53 dscf/mln) except that scribed 1n § 60.132 as follows: · and .-
shorter sampling times, when necesitated .·<I> Method 5 for the concentration <4> Method 3 for gas analysis. 
by proce.$ variables or other factors, ·of particulate matter and the associated Cb) For Method 5, the sampling for 
may be approved by the Admln1strator. moisture content. . each nm shall continue for an integral 
Parttcula.te sampling' shall be conducted <2> Method 1 for sample and velocity number of cyCles with total duration of 
during representative periods of furnace traverses, . at least 60 minutes. The sampling rate 
operation, 1.ncludlng rh~~'"ging l'·- tap. (3) Method 2 'for velocity and volu- shall be at least 0.9 dscm/hr (0.53 dscf/ 
ping. · metric fiow rate, and . - min> except that shorter sampling times, 
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when necessitated by process variables 
lr other factors, may be approved by the 
~dministrator. A cycle shall start at the 
beginning of either the scrap preheat 
or the oxygen blow and shall terminate 
lmmediately prior to tapping. 

Subpart ~Standards of Performance fOr· 
Sewage Treatment Plants · 

g 60.150 . Applicability and designation 
of affected facility. 

The affected facility to which the pro-.._ 
visions of this subpart apply is each 
incinerator which burns the sludge pro
duced by municipal sewage treatment 
facilities. 

§ 60.f51 Definitions. 
AB used in this subpart, eli terms not 

detlned herein shall have the meaning · 
given them in the Act and in subpart A 
of this part. · 

§ ~0.152 Standard for. particulate mat-
.· ler. 

Ca) On and after the date on which the 
performance test required to be con
ducted by § 60.8 1s completed, no owner 

RULES AND REGULATIONS 9319 

Cc)· Dry sludge charging rate shall be determine for each sample the dry sludge 
determined as follows: ' content <total solids residue> in accord-

(1) Determine the mass CS.,) or vol- ance with "224 G. Method for Solid and 
ume <Sv> of sludge charged to the in- _Semisolid Samples," Standard Methods 
cinerator during each run using a fiow· for the Examination of Water and 
measuring device meeting the require- Wastewater, Thirteenth Edition, Ameri
ments of § 60.153 Ca) Cl>. If total input can Public Health Association, Inc., New 
during a run is measured by a fl.ow meas- York, N.Y., 1971, pp. 539-41, except that: 
uring device, such readings shall be used. · Ci> Evaporating dishes shall be ignited 
·Otherwise, record the fl.ow measuring de- to at least 103°C rather tlian the 550°c 
vice readings at 5-minute intervals dur- · specified in step 3Ca> (1) ~ · 
ing a run. Determine the quantity Cli> Determination of volatile residue, 
charged during each interval by averag- step 3Cb> may·be deleted. 
ing the fiow rates at the beginning and <iii> The quantity of dry sludge per 
end of the interval and then multiplying unit sludge charged shall be determined 
the average for each interval by the time in terms of either Rov <metric units: mg 
for each interval. Then add the quantity dry sludge/liter sludge charged or Eng
for each interval to determine the total lish units: lb/ft"> or Ro., <metric units: 
quantity charged during the entire run, mg dry sludge/mg sludge charged or 
<S.,) or CSv). English units: lb/lb). · · 

<2> Collect samples of the sludge <3> Determine the quantiti_ of dry 
· charged to the incinerator in non-porous sludge per unit sludge charged in terms 
collecting jars at the beginning of -each of either Rov or Rox. 
run and at approximately l•hOlll'. in• (i) If the Volume Of sludge charged is 
tervals thereafter until the test ends, and · used: 

or operator of aziy sewage sludge lncin- · or 
erator subject to the provisions of this 
subpart shall discharge or cause the dis
".charge into the atmosphere of: 

wl1ere: 

Sos (8.021) Ro;Sv {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 exihiblt 20 per
cent opacity or greater. Where the pres
ence o! uncombined water is the ·OnlY 
tea.son for failure to meet the require-: 
ments of this paragraph, such failure 
~.not be a violation of th~ se_ctlon. 

O 60.153 : Monitoring of operations. 
(e,;:: The 'ower or operator . of any 

sludge incinerator subject to the provi
sions of this subpart shall: · 
· Cl) Install, calibrate, maintain, and 

operate a fl.ow measuring device which 
can be used to determine either the mass 
or volume of sludge charged to the incin
erator. The fiow measuring device shall 
have an accuracy of ±5 percent over Its 
operating range. · · 

<2> Provide access ·to. the sludge 
charged so that a well-mixed represen
tative grab i;an1ple of t.he sludge can be 
obtained:., 
§ 60.154 Teat·Methods and Procedures. 

{a) The reference methods appended 
tO this part, except as provided for in 
f 60.&<b>, shall be used to determine 
compll.a.nce With the standards pre-
scribed in§ 60.152 as follows: . 

(1) Method 5 for concentration of 
Particulate matter and associated mois
ture content, 

(2) Method 1 for sample and veloctty 
traverses, 

<3> Method 2 for volumetric :flow rate, 
•nd -: · · · 

<4> Method 3 for gas analysis; . 
<b> For Method 5, the sampling time 

for each run shalf be at least 60 min
utes. and the sampling rate shall be at 
least 0.015 dscm/min <0.53 dsef/min), 
except that shorter sampling times, 
when necessitated by process variables 
or other factors, may be approved by the 
AdmfnJstrator. 

So•average dry sludge charging rate durlng tbe run, kg/hr (English units: li;,~.r); c.. . . 
Rov-average quantity o! dry sludge per unit volume o! sludge charged to the lnclnerator, mg{l (English 

units: lb/It•). . · 
1 Sv-sludge charged to the Incinerator during the run, m• (English units: gal); 

T-duratlon of run, min (English units: min). · 
llOXl()-1-metrfc units conversion factor, l·lrg-minJmLmg-hr. 

8.021 .. English units conversion factor, IV·mln/gal-hr. 
Cll> If the mass of sludge charged 1s use~: 

. So• (liO) Ro;SM (Metric or Eiigllsb Units) 

where: · · · · 
Sos average arv sludge cha1-giog rRte dwing the run kg/hr (English unlts:lb/hr); 

Ro>1=average ratio of quantity of dry sludge to quantity of sludge charged to tll0 i.1"1nerator, mg/mg (English 
units: lb/lb). 

SM•sludge charged during the run, kg (English units: lb). 
T•duratlon of run, min (Metric or English units)• 
60cconverslon !actor, min/hr (Metric or English units). 

<d> Particulate emission rate shall be determined by: 
c•w-eaQs (Metric or English Units) 

where:. ·· · 
c•w~partlculate matter mass emissions, mg/hr (English units: lb/hr). 

· et-particulate matter concentration, mg/m• (English units: lb/dscf}. 
. Q•= volumetric st.ack f?&S fiow rate;dscm/br. (English units: dscl/br). Q• and e« shllli be determined wing Methods 

2 and 6, respootlvely. 

· <e> Compliance with §.60.152(a) shall be determined as follows: 

Cd•"' (10"') ~;;' (Metric Units) 

or 

Cd,•(2000)~~~ (English Unitl!) 

wher•• · · 
c~.=partlculate emlsslon discharge, gfkg dry sludge {English units: lb/ton dry sludge): 
lO"'=Metrlc conversion fuetor, g/mg. · • · · · . . 

- 2000-Engllsb _conversion factor, lb/tOn. · 

9~ Methods 10 and 11 are added to the performance standards~ The test procedure. 
a.ppen.dix as follows: wtll indicate whether a continuous or an 

integrated &ample is to be used. 
METHOD 10-DETERMINATlON OF CARBON MON• 2. Ba.nge and 8ensitfvttJ,1. 

OXIDE EMISSIONS FROM STATIONARY Sot1RCES 2.1 . Range. 0 to 1,000 ppm. 
·1. Principle a.nd Applicability. 2.2 Sll1!.SitfvttJ,I. Minimum detectable con-
1.1 Principle. An integrated or continuous centratton ts 20 ppm for a 0 to 1,000 ppm 

g88 sample is extracted from a sampling point span. · 
and analyzed for carbon monoxide {CO) con- 3. Interferences. Any substance having a 
tent using' a Luft-type uondispersive infra- strong absorption of infrared· energy wlll 
red ane.lyzer (NDIR) or equivalent. interfere to some elttent. For example, dls-

1.2 Applica.bility. This method ts appli- crl.mine.tfon-ratios for water (H,O) and car
cable for tb'.e determination of carbon mon- _ bon dioxide (CO,) are 8.6 percent H,O per 
oxide emissions from stationary sources only 7 ppm Co and 10 percent co, per 10 ppm 
when specified by tbe test procedures for CO, respectively, for devices meMurlng tn the 
detennlning compliance with new source 1,600 to 8,000 ppm range. For devlcea meaa-
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urlng 1n the C> t<> 100 ppm range, Interference 
ratios can be ae high aa 3.S percent H.o per 
25 ppm CO and 10 percent co, per 50 ppm 
co. The UBe of swca gel and aacarlte traps 
wm allevlate the major interference prob· 
Jems. The measured gas volume must be 

RULES AND · REGULATIONS 

5.3.1 Carbolt ~cn:ide analy2er. Nondlllper· 
stve ln!rared spectrometer, or equl.valent. 
Tb1s instrument should be demonstrated, 
preferably by the manutacturer, to meet or 
exceed manufacturer's spec11icatlom and 
those descrl.bed 1n this method. 

corrected ft t.heee traps are used1•· · 
4. PreciMon and accuracy. 

5.3.2 D~ng tube. To contain approx!
. mately 200 g of 11Wca gel.· 

7 .•. l conum,oua 1ampHng. Set up tba. 
equipment aa shown tn. Figure 10-l making 
sure all connections are leak tree. Place tbe 
probe In the stack at a sampling point and 
purge the sampling line. Connect the ana
lyzer and begin drawing sample- Into the 
analyzer. Allow 5 minutes !or the system. 
to stabilize, then record the analyzer_ read• 
Ing as required by the test procedure. (Seo 
V 7.2 and 8) .·CO. content of the gas may be 
determined by using the Method 3 lnte~ 
grated sample procedure (36 FR 24886), 01 
by weighing the ascartte C02 removal tube 
and computing- CO, concentration from the 
gae volume sa.mple4 and the weight gain 
of the tube. 

4.1 Preef.rlon. The precisl.on of most NDIR 
analyzers 111 approximately ±2 percent of 
span. . . . 

4.2 Accuracy. The accuracy of most NDIR 
analyzers ts approximately ±5 percent of 
span after calibration. 

5. Apparatua. 
6.1 Conttnuow aampie- (P'l!JUl'e 10-1). 
S.l.l Probe. Stalnless steel or . llheathed 

Pyrex• glaBB, equipped with a tilter t.o remove 
particulate ma~r. .. 

5.1.2 Atr-cooled conciemer. or equwalent. 
To remove any exceilB mc>l&ture.. . 

5.2 Integrated sample (Ptgure 1~). 
s.2.1 Probe. Stainless steel or llheathed 

Pyrex glasB, equipped with a tuter to remove 
particulate matter; 

5.2.2 Atr-cooled condenser or equtvalent. 
To remove any excess moisture. 

5.2.3 Valve. Needle valve, or equivalent, to. 
to adjust fiow rate. · 

5.2.4 Pump. Leak·f?ee diaphragm type, or 
equivalent, to transport gas. . 

5.2.S Bate metn. Botameter, or equivalent, 
to measure a fiow range from O ·to 1.0 liter · 
per mln. (0.035 cfm). · 

6.2.8 Flmble 'bag. Tedlar, or equivalent, 
with a capacity of 60 to 90 liters (2 to 3 ft '). 
Leak-test the bag 1n the laboratqry before. 
'DS!Dg by evacuating bag wtth a pump fol· 
lowed by a dry gas meter. When eTacuatlon 
111 complete, there should be no flow through 
.Ulemeter. 

FltUl••M..--11·-
5.2.7 Pttot tube. 'l'ype s, or equlvalent, at

tached . to the probe so that the sampling 
rate can l>e regulated proportional to the 
stack gaa velocity when velocity ts varying 
'With the tune or a sample traverse 111 con
ctucted. 

5.3 Anaiyats (Figure lt>-3). ' , . 
1 :Mention of trade names or spec111.c prod· 

ucts doea not constitute endorsement by th«! 
Environmental Protection Agency. 

~.3.3 Calibratton gaa. Refer to paragraph 
6.1. 

l>~.4 · Filter. All recommended by NDIR 
·IIla.Jlufacturer. · 

. 5.3.5 001 removal tube. To conta.tn approxl..; 
mately 500 g ot ucartte. 

5 .3 .6 Ice-water bath.. For a.sea.rt te and s111ca 
gel tubes. 
· 5.3.7 ValVe. Needle valve; or equivalent, to 
adjust 11ow rate 

5.3.8 Bate meter. Rota.meter or equivalent 
to measure gas fiow rate of o to 1.0 llter per 
m1n. (0.035 cfm) through NDIR. 

5.3.9 R.ecordn (optional). To provide per
manent record of NDm readings. 

8 . .Reagents. 

· 8.1 Calibration gases. Known concentration 
-of CO in nttrogen (N1) for lnstrument span, 
prepur11led grade of N, for zero, and two addl· 

. ttonal concentzoattom corresponding approxi· 
mately to 60 percent and 30 percent span. The 
span ooncentration shall not e:1ceed 1.5 times 
the appllcable source performance standard. 
The callbratlon gases shall be certified by 
the·manufacturer to be within ±2 percent 
ot th&spec111.ed concentration.·· 
· 8.2 S'Hea gel. Indlcattng type, 8 to 16 mesh, 
dried at 175° C fS47• F) for 2 hours. 

8.3 Aacarite. Commercially avallable. 
''1. PTooedure. 
7.1 Sampling. 

'l.1.2 ln.teg?ated aampltng •. . Evacuate the 
11.exlble bag. Set up the equipment as shown 
tn Figure 10-2 with the bag 41sconnected. 
Place tbe probe ln the stack and purge the 
sampllng llne. Connect the bag, making sure 
that all connections are leak free. Sample at 
a rate proportional to the stack · velocity. 
C01 cont.ent ot the gas may bo detemlincd 
by using the Method 3 tntevated samplll' 
procedures (36 FR 24886), or by weighing. 
the a.scartte co2 removal tube and comput-o 
lng co. concentration from. the gas volume 
sampled and the weight gain o! tbe tuhe. 
- 7.2 CO Analysts. Assemble the apparatus a& 
shown 1n. Flgui-e lG-3,. calibrate the lnstru• 
ment, and perform other required operations 
a.s described 1n. paragraph 8. Purge analyzer 
With Ns prior to tntroductlon.of each sample. 
Direct th~ sample stream through the lDstru·· 
ment tor the t.est pertod, recording tl1& re&d-
1Dgo. Check t.be zero and span again after th& 
test to as.sure that any drtft or malfunction. 
is detectect. Record the sample data on Table 
10-1. 

8. Calibration. Assemble the apparatus ac
cording to :F'!gure 10-8. Generally an -tnstru~ 
ment requires a wium-up perlo<l before sta~ 
bWty ts obtalDed. Follow the manufacturer's· 
tnstructtons tor specl1!.c procedure. Allow a 
minimum time of one hour for warm-up. 
During thls time check the sample condt• 
tlonlng apparatus, i.e., 11.lter, condenser, dry· 
ing tube, and CO. removal tube, to ensure 
tbat each component ts 1n good operating 
condltlon. Zero and· calibrate the lnatn1ment. 
according to the manufacturer's procedures 
ualng, respectively, nltJ:ogen. and the callbra
tlon gasee.. 

T.t.BLll 10-l .-Ftel4 crat4. 

~tlon. _ _:._·-----·-·-··--·----------:. ••••••••••••• :..... Comments: · 

Teal~--,....-----------...;-~------------------~------------------Dato _;...., ______________________________ ~-------------------

C>perator ~~~-----~ ..... ~-~~---~------···--·----·-

Clock ttme Botanwter seffing, Uters per mfnute 
(cubfc feet pe,- minute) 

o. oazcuiatton.-COtlCmtratt(m of carbon mono:ride. CalcU1ate the concentration of' carbon 
monolll.de m·tbe stack usl.Dg equattou 10-L. 

where: 
· Cco01 •• 1r=CcoNDm(l-Pco,} ·equation 10-1 

. cc0 • 1 •• 1r =concentration or co tn ~tact, ppm by volume (dry basts). . 

Cc~IDK;,,,concentraiion of-CO meainifed by NDI~ analyser, ppm by volume (dry 
. / · basis) •... 

"°co,=volume fraction of C01 In sample-, I.e., percen\ C01 from Ona~ anatysb 
divided by 100. , . -
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Anl>E:NDA 

A. Perfor11.ance Specifications for NDIR Carbon Monozid.e Analyzers. 

Range (minlmum}-------~-.:------~~-----
Output (minimum)-----------------------
111.lnimum detectable sensitiv.ltY---------
Rlse time, 90 percent (max.lmum}-~------
Fall time, 90 perc2nt (maximum)---------
Zero drift (max.lnlum}----------·--------
Span drl!t (maxi.mum).-------------------Precision (minimum) ____ _: ____________ _: __ 

Noise (maximum)---------------------
Llnearity (maximum devlation)----------~-
Interference rejection ratio_; _____________ ~.-

()..;IOOOppm. 
0-lOmV. 
20ppm. 
30 GeCODds. 
306econds. 
10% ill 8 hows. 
103 in 8 hows. 
-± 2 % o1 full scale. 
± 1 % of full scale. 
2 % of full Bca.te. 
co.-1000 to l, H,o--soo to.1. 

B. Definitions of Perfurmance Specifica- lmpingers and reacted with alkaline cad-
tions. · mium hydroxide [Cd(OH) 1 ) to form -cad-

Range-The in1n1mum and maximum m1um sulfide (Cc!S). The precipitated CdS 
measurement llmlts. Is then dissolved in hydrochloric acid and 

Output-Elect:'lcal ..dgnal which i~ propor- absorbed 1n a known volume -of iodine solu
tlonal to the measurement; intended tor con- tlon. The 1odille consumed ts a measure of 
nect!on to readout or data processing devices. the H/3 content ot the gas . .An impinger con. 
Usually expressed as m1111volts or mllliamps talning hydrogen peroxide ts included to re-
full scale at a given impedance. move SO, as an interfering species. 

Full scale-The maX.lmum measuring llmlt 1.2 Applico.bility. This method ts applica-
fcr a given range. ble for the determ1nat1on of hydrogen sul-

Minimum detectable sensitivity-The fide emissions from ·stationary sources only 
smallest amount of input concentration that when specified by .the test procedures for 
can be detected as the concentration ap- determlll1ng compliance with .the new source 
v~osches zero. · performance standards. 

Accuracy-The degree ot agreement be- 2. Apparatus. 
tween e. measured value '8Ild the true value; 2.1 Sampling train. 
usually expressed as ± percent of full scale. 2.1.l Sampling lin~- "to '7-mm (%.-inch) 

Time to 90 percent respon.se-The time in- Tetl.on 1 tubing to connect sampling tratn to 
terval from a. step change in the input con- sampling "Valve, with provisions for heating 
centre.tlon at the instrument inlet to a read"' to prevent condensation. A pressure reduc
ing ot 90 percent of the ultimate recorded ing valve prior to the Tetl.on sampllng line 
concentre.tlon. · ·.may be required depending ·on sampling 

Rise Time {90 percent)-The ·interval be- stream press:ure. 
tween Initial response time and time to 90 . 2.1.2 Impingers-Ftve midget tmpingera, 
percent response a!tkr a step increase tn the · ~ach with 30-ml capacity, or equivalent. 
inlet concentration. ·2.1.s Ice· bath container-To maintain ab-

Fall Time (90 :percent)-The interval be· sorbing solution at a const.e.nt temperature. 
tween toltlal response time and time to 90 2.1.4 Silica gel drying tube-To ·protect. 
percent response after a step decrease in the pump and dry gas meter. · 
inlet concentration.· 2.1.5 Needle valve, ur equivalent-Stainless 

Zero Drift-The change In instrument out- steel or other corroston resistant material, to 
put over a stated time period, usually 24 adjust gas fiow re.te. · 
hours, of unadjusted continuous operation 2.1.6 Pump-Leak .free, diaphragm -tY1>3, or 
when tbe Input concentration ls zero; usually equtve.lent, to tra.nsport gas. (Not required 
expressed as percent fu11 scale. .If sampling atream under poaltive pressure.) 

Span Dri/t--The change in instrument out- 2.1.7 Dry gas meter--Su1llc1ently accurate 
pltt over a stated time period, usually 24 to measure se.mple volume to within 1 per
hours, of unadjusted continuous operation cent •. 
when the input concentration Is a stated 2.1.8 Rate meter-Rotameter, or equivalent. 
\lpscale value; usually expressed as percent to measure a 1low rate of o to 3 liters per 
full ocale. minute (0.1 ftn/mtn). 

Precision-The degree of agreement be- 2.1.9 Graduated cylinder-25 ml. 
tween repeated measurements of the same 2.1.10 Barometer-To measure atmospheric 
concentration, expressed as the average de- pressure within ::t2.6 mm (0.1 tn.) Hg. 
viation of the single results from the mean. 2.2 Sample Becoverg. 

Noise-Spontaneous deviations from a 2.2.1 Sample container-600-ml glass-stop-
mea11- output not caused by input concen- pered iodine flaSk. 
tratlon changes.. · · 2.2.2 Pipette--50-ml volumetric tjpe. 

Linearity-The maximum deviation be- 2.2.3 Beakers-250 ml. 
tween an actual instrument reading and the 2.2.4 Wash bottle-Glass. 
reacllng predicted by a straight Une drawn 2.S Analysis. 
between upper and lower calibration points. 2.3.1 Flask--500-ml glass-stoppered iodine 

ME:'l'HOD 11-DETERMINATION Oli' B:YDROGEN-GUL• · flask. 
FIDE EMISSIONS l"llOM ST.t!.TlONABY.SOtraCES 

· 1. Principle and applicability.· 
1.1 Principle. Hydrogen sulfide (H,S) ts 

co11ected ·from the source in a series of m.ldget 

1 Mention of trade names or specific prOd
ucts does not constitute endorsement by tbG 
Environmental Protection Agency. 

2.3.2 Burette---One 50 ml. 
2.S.2 Flask-125-ml conical. 
S. Reagents. 
S.l Sampling. 
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s.1.1 Absorbing solution-Cadmium hy· 
droxide -(Cd(OH).)-Mix 4.3 g cadmium 6Ul· 
fate hydrate ·(3 ·Cdso,.311,,0) &id o.s g oi 
sodJum hydroxide (NaOH) in 1 liter <>f d!s-
tllled 'Water (H,,O). M1x well. · 

Note: The cadmium bydroxl<le. formed in 
this mixture wlll precipitate wi a.white sus
pension. Therefore, this solution must be 
thoroughly mixed before using to ensure an 
even distribution of the cadmium hydrOXlde. 

3.1.2 Hyt!rogen peroxide, J percent-Dilute 
30 percent hydrogen peroxide to s percent 
as needed. Prepare fresh dally; 

3.2 .Sample recovery. 
3.2.1 Hydrochloric acid iJOlution '(HCl), IO 

'Percent by toefgM-Mlll: 230 -ml oY concen
trated HCl (specific gravity 1.19) and '770 ml 
o! dlstllled H.,O. 

3.2.2 Iodine solution, 0.1 N-Dlssolve 24 g 
potassium iodide (KI) 1.n so ml of distiled 
H,O In a 1-Uter graduated cylinder. Weigh 
12.7 g of res)Jblimed Iodine (12 ) into e. weigh~ 
Ing bottle a.nd add to the potassium iodide 
eolutlon; Shake the mixture until the Iodine 

• 1B completely disaolved. Slowly diluta the so
lution to 1 liter -with distilled .H20, with 
swirling. Filter the solution, lf cloudy, and 
store in a brown glass-stoppered bottle .. 

3.2.3 Standard iodine solution. 0.01 J'l'-Di
lute 100 ml of the 0.1 J'l'1od1ne solution in a 
volumetric tl.ask to 1 liter With ..CUstilled 
water. 

Standardize dally as follows: Pipette .25 ml 
of. the 0.01 N iodine solution into a 125-ml 
conical tl.ask. Titrate with standard 0.01 N 
thlosulfate solution (see pa.ragraph 3.3.2) un
.tll the solution ts a light yellow. Add a few 
drops .of the starch solution and continue 

. titrating until the blue color just disap-
pears. ·From the results of this titration, cRl
culate the exact normality of the iodine 
solution (see pa.ragraph 5.l l. 

3.2.4 Distilled, deionized water • . 
3.3 Analysis. 
3.3.1 Sodium thiosul/ate solution, standard 

0.1 N-For
0 

each liter of solution, dissolve· 
24.8 g of sodium -thtosulfate (NA,S20 0 • 6H,,O) 
in distilled water and add 0.01 g of anhydrous 
sodium .carbonate (Na,CO,) 1111d 0.4 ml of 
chloroform (CHCI,,) to stabilize. Mix thor
oughly by shaking or by aerating with· n1tro
gen for approxl.me.tely 16 minutes, ClDd store 
in a glass-stoppered gla£'.S bottle. · 
. Sta.ndu4WI frequeZlit.ly es follo\118: Weigh 
into a 500-ml volumetric flask about 2 g of 
potesaium dichromate (K,Or,O,) weighed 
to tha- neareSt mllltgra.m and dilutG to the 
600-ml mark 'With d1Stilled '1i4.0. Use dt-

• chromate which bas been crystallized from 
distilled water and oven-dried at 182'C to 
199'C (360'1" to 390'F). Dissolve approxi
mate'ly 3 g of potassium 11id1de (KI) 1n 60 ml 
of distilled water in a glaas-stoppered, .600-ml 
con1cal fiask, then add 5 ml of 20-percent 
hydrochloric acid 60lut1on. Plpett0 50 ml of 
the dlcbromate solution into th.ls .mlxture. 
Gexitly swirl the solution once and e.llow it 
to stand. in 'the de.rlt for 5 minutes. Dilute 
the solution with 100 to 200·ml of d!BtWed 
water, washing down the sldea of tbe tl.ask 
with part of the water. Swirl the aolutlon 
Slowly and titrate with the thoisul!ate solu
tion until tbe solutton is ligbJt yellow. Add 
4 ri:i1 of starch aolutton and continue with a 
slow titration with the thtosul!ate until the 
bright blue color bas disappeared and only 
the pale green coloT of the chromic ion re
ma1DB. From th1£ titration, ca.leulate the ex
act normality of the sodium thiosuUate solu-
tion (see paragraph 5.2). . 

3.3.2 SQdium thiosulfate solution, standiird 
o.ot N-Plpette 100 m1 at the standard 0.1 N 
thtosul!ate solution into· a volumetric 11.ask 
and dllub to OllG Uter mth dlstlllllll! ~tu. 
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8.3.3 Starch indicator solutM>ft,-,!3uspe11d 
10 g o! soluble starch in 100 ml of distilled 
water and add 111 g of potassium hydroxide 
pelletll. Stir until dissolved, dilute with 900 
ml of distilled water, and let stand 1 hour. 
Neutra.Uz.e the a.lkali with concentrated hY• 
drochlortc acid, using an indicator paper 
slmllar to Alkacld test ribbon, then add 2 ml 
of glacial acetic acid as a preservative. 

Test tor decomposttlon by titrating 4 ml of 
starch solution ln 200 ml of distilled water 
wl.th 0.01 N iodine solution. If more than 4 
drops of the 0.01 N iodine solution are re-· 
quired tO obtain the blue color, make up a 
fresh starch solution. 

4. Procedure. · 
4.1 Sampling. 
4.1.1 Assemble the sampling train as shown 

tn Figure 11-1, connecting the fl.ve midget 
1mpingers tn Berl.es. Place 15 ml of 3 percelit 
hydrogen peroxtd& tn the 11.rst lmptnger. Place 
16 ml of the absorbing solution in each of 
the next three tmpingers, leaving t.b& f!Jth 
dry. Place cruab.ed le& around tbe tmpingers. 
Add more tee during the run to keep th& 
temperature Of the gases leaving ·the last 
tmpl.nger a.t about 20"0 (70"F), or less. 

4.1.2 Purge th& connecting line between 
the sampling valve and the first tmpinger. 
Connect the sample line to the train. Record 
th& tnltlal reading on the dry gaa meter as 
shown ill Ta.ble 11-1. 

FpiM, Hzl-1191talo. 

TABLB 11-1.-Field data · 

Location ------------ Comments: 

Test --------------- · 
I>a.te ---------------
Opera.tor ----------
Barometric pressure--

Clock 
time 

Oas volume 
. thro b 
meterW,.), 
liters (cubio 

lee~) 

Rotameter 
oettlng,Lpm 
(cublo feet 
Per minute) 

Meter 
temperature, 
•c(°F) 

4.1.3 Open the tlow control' valve and ad
Just the sa.inpling ra.te to 1.13 liters per 
minute (0.04 ctm). Read the meter tem.per-
a.ture and record on Table 11-1. · 

4.1.4 OOntinue sampling a. minJmum of 10 
minutes. If the yellow color Of cadmium sul
fide 1S visl.ble ill the third tmptnger, a.nalysts 
shoUld confl.rm tha.t the applicable standard 
has been exceeded..At the end Of the sample 
time, "aloe& the flow control va.lve a.nd read 
the t1nal meter ~lume and temperature. 

4.1.5 Dt.sconnect the lmpinger tratn from 
the sampling line. Purge the train with clean 
ambient al.r tor 1& mJnute11 to ensure that all 
H,S 1a removed ttom the hydrogen. peroxtde. 
Ca.p the open ends and move to the sample 
clean-up area.. 

4.2 Sample recOllerlf. :. 
4.2.1.Plpette 50 ml of 0.01 N iodine solution 

RULES AND REGULATIONS 

into a. 250-ml beaker. Add 50 IZl1 Of 10 percenot 4.3.2 Titrate the blanka ln tbe same man-
HCl to the solution. Mix welL · ner BB the samples. 

4.2.2 D1sca.rd the contents of the hydrogen 4.2.4 Follow this rinse with two more rinses 
peroxide lmptnger. carefully tra.nsfer the con- US1ng distilled wa.ter. Add th& dlstllled water 
tents of the remalnlng four .tmplngers to a. rinses to the todlne ftaak.. Stopper the 11.a.sk 
500-ml 1od1.ne 11.a.sk. -· a.nd Shake well. Allow about 30 minutes for 

4.2.3 Rinse the four absorbing tmpingers a.bsorption of the H,S into the Iodine, then 
a.nil connecting glassware with three portiowt complete the analysis titration. 
of the acldifted todine solution.. use the en- Caution: Keep the iodllle flask stoppered 
ttre 100 ml of acldl..fled lodlne-for this pur- except when adding sample or tttra.nt. 
pose. Immedla.telI after pouring the acl.dUled 4.2.5 Prepa.l"e a bla.nk In an lodi.ae·· tlask 
iodine Into an lmp1nger, stopper it a.nd shake using 45 ml of the absorbing solution. 50 ml 
for a few moments before tra.nsterrtng the of 0.01 N Iodine solution, and 50 ml of 10 
r1nse to the iodine ll.ask. Do not tra.nsfer a.ny percent RCl. Stopper the :fl8sk. shake well 
rinse portion from one lmpinger to a.nother; and analyze with the samples. 
transfer tt directly to the Iodine flask. Once 4.3 A714lyris. 
a.ctdUled iodine solutton has been poured tnto Note: Thls a.nalysls titration should be 
any glassware conta.tning cadmium sulftde conducted a.t the sampling loca.tton in order 
sample, the conta.lner must be tightly stop- to prevent lose ot lodJDe trom the sa.mpl&, 
pered at a.11 tlmee except when adding more Tttra.tlon should never be mad& in dl.reet 
solution, a.nil this must be done BB quickly sunlight. 
a.nd ca.retully it.a p06Slble. After adding any 4.3.1 ntrate the solution tn the flaall: with 
actdlfl.ed 1odlne solution to the iodine flask, 0.01 N socuum thloaul!ate solution until the 
allow a few minutes tor a.bsorptlon o! tb& H,S solution Is Ugh~ yellow. Add 4· DU of the 
into the lOdlne before a.ddlng a.ny turtber starch indl.ca.tor 801ut1on a.nil continue 
rinses. tttratlng until the blue color Just disapp~ 

5. CalculatiMM. 
5.1 Normality of the standard iodine solution. 

where: 
Nr=normality of iodine, g-eq/liter. · 
V1= volume of Iodine used, ml. 
N,.=normality of sodium thlosulfate, g-eq/liter. 
V,.=volume of sodium thlosuUate used, ml. 

5.2 Normality of the standard thiosulfate sulution. 

w 
N,.=2.04 v,. 

where:· 
W=welght of K,Cr20, used, g. 

V,.=volume of Na.,S20a used, ml. · · 
N,.=normality of standard thlosulfate solution, g-eq/liter. 

2.04=conversion factor · 

(6 eq IJmole KsCr20,) (1,000 ml/l) · . 
= (294.2 g K:Cr207fmole) (l~ aliquot factor). 

equation 11-l 

equatlon 11-2 

5.3 Dry gas volume. Co:r;rect 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. 

V ..::_y (T.,d) (pba•) 
_."••d- • T. P.,d equltlon 11-3 

where• 
v,..,d=volume at standard conditlons of gas sample through the dry gas meter, 

standard liters (acO. 
V.=volume of gas sample through the dry gas meter -(meter conditions), liters 

(cu. ft.). · 
· Tud=absolute temperature at standard conditions, 294"K (530°R). 

T,.=a.verage dry gas meter temperature, °K (0 R). . 
Pbar=barometrtc pressure at the orifice meter, mm Hg On. Hg) •. 

. P.,d=absolute pressure at standard conditions, 760 mm Hg (29.92 In. Hg). 
5.4 Concentration of H28.-Calculate the concentration of H 2S ln the gas stream at 

!Jtandard conditions using equa.tlon ll-41 

C . K[(V1Nr-V,.N,.) .. mp10-(V1Nr-VTNT)b1u1c] 
B28 V"••d. 

where (metric units) l . . : 
CB2a=concentration of H~S at sta.ndard conditions, mg/dJ3cm 

K=converslon factor=17.0X10' 

(34.07 g/mol~ H~)(l,000 l/m1)(1,000 mg/g) 
(1,000 ml/1)(2H2S eq/mole) 

V1=volume of standard iodine solution, ml. 
N1=normality of stand"ard iodine solution, g-eq/liter. 
V2'=volume of standard sodium thlosuUate solution, ml. 
N,.=normality of standard sodJum thiosulfate solution, g-eqJUter. 

V ... ,4 =dry gas volume at sta.ndard conditions, litel'B. 
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'!rhere (En«llah units) : . 

K=O 263. 17.0(15.43 gr/g) 
· (1,000 l/m• 

v .... d=:=scf. 
CB1s-=gr/dscf. . 

6. Referencu. · 
6.1 Determination 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 Gases and Particulate Matter, American Petroleum Institute, 
Washington, D.q.~ 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 !Ull) 

. . 
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6 _RULES: AND-· REGULATIONS. 

Title 40--Protection of Environment. 
CHAPTER I-ENVIRONMENTAL · 

. · · .· PROTECTION AGENCY .. 
.. S..USCHAPTER c-AIR PROGRAMS 

PART . 6G-STANDARDS OF PERFORM·.: 
.ANCE FOR NEW STATIONARY S~URCES 
. Additions and Miscellaneous Amendments 

Correct"wn 

In FR Doc. 74-4784 appearing· at page 
9307 as the Pa.rtil of the isSue of Friday, 

·March 8, 1974, make · the following 
changes: 

1. After the last; Une of § 60.111 Ce>, in-
sert "carbon and hydrogen".. . 

2. In the second column on page 9317; 
what is now designated as ''§61.112 
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 ·llne of the. formula. in 

paragraph Cc> <3> m. '.'ft"'.' should read 
-"ft"'. . . . 

·b,·· In· the· first llne· of the formula 1n 
paragraph (C) (3) (ii), "SD= (50~" should 

. read "SD=(60)'... . 
e;· The formula ··1n. paragraph·· <d>

_..s~~uld ~ad as follows: 

. o.r· 

cd~~(2ooo)~· · (English Units) 
where: · . n 
· · · Cci.=·particulate emissiOn: discharge · 

· · ·· g/lrg dry sludge (English.units~ 
· lb/ton dry sludge). . . 

l0-1= Metric conversion factor g/mg . 
2000=;oEng)ish conversion fac~r, lb/ 

ton .. 
: 5 .. :On: page 9320, under paragraph 9. 

Ca.lcu.lation--concentration · of carbon 
monQZide, 1n · the second . equation 
under· "where"· ~"'Co,.,Da" ·should. read 
""'COin.rit" • 
. · a; In the third collllrul on page 9321, 
in the ninth line from the bottom · of 
paragraph two under "3.3.l Sodium thi
osul/ate solution, sta1Ulard 0.1 N" ."thoi
sulfate" should read "thiosul.fate•: . 

· 7 •. In the· thlrd· column on pa~e· 9322, 
Plll'agraph "4.3.2" should be transferred 
to appear below paragraph. "4.3.1". 
.. · 8: In p~aph 5.2 on page 9322, the 
last. word.·'.'sulution" should rea4 "solu-

:tion.''; · ·. · · · · · 

9. In: the .formula on page 9323, ·put. a 
"clOISed parenthesis after "m. .... 
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7 Title ~Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

· SUBCHAPTER c-AIR PROGRAMS 

PART 60-STANDARDS 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 s: 1974, -and corrected on page 
13776 ·in the· issue of Wednesday,· 
Aprll 17, 1974, on page 13776,."pa.ragraph 
c." should read as follows: 
. c. The. formula 1n paragraph Cd> 
should read _as follows: . 

Cd> Particulate emission rate shall be 
determJned by: 
· .. c ... :::c.Qs:(MetrlcorEngllsh units) . 
where: 

c ... =Particulate matter mass emissions, 
· mg/hr (EngllSh units: lb/hr). 

cs=Partlculate matter concentration, 
mg/m• (Ecgllsh units: lb/dsc!). 

_QH=Volumetrlc stack gaa ftow rate; 
dscm/hr (EngUsh units: dsct/hr). 
Qs and cs shall be determined using . 
Methods 2 and 5, respectively. 

RUl.ES ~D -REGULATIONS 

for ·new and modified facillties within 
five ca.tegorles of stationary sources: (1) 
Fossil fuel-fl.red steam generators. (2) 
1nclnerators. (3) portland cement plants, 
<4> nitric acid plantll. and <5> sulfuric· 
acid plants- Corrections t.o these standc 
ards were published on July- 28, 1972 (37 
FR 14877), and on May 23. 1973 <38- FR 
13562) • On Oct.ober 15. 1973 (38 FR 
28564) , the Admln1strat.or a.mended sub
part A. General Provisions, by adding 
provtslons to regulate comP1lance with. 
sta.ndards o! performance during startup, 

· shutdown, and ma.l!unction. On March 8, 
19'74 C39 FR 9308). the AdmJnl.strator 
promulgated Subparts I, J, K, L, M, N. 
and 0 which set forth standards of per
formance for new a.nd mod1.fl.ed fa.cillties 
within seven. categories o! stationary 
~ Cl~ Asphalt concrete Plant.s. C2> 
petroleum refineries, (3) storage vessels 
for petroleum 11£luid3, C 4l secondary 
lead smelters, (5) brass and bronze ingot 
production plant.s. < 6) iron a.nd steel 
Plant.s. and m sewage trea.tment plants. 
In the same publication. the Admin1stra... 
tor also promulgated amendments to 
subpart A. General Provisions. Correc
tions .to 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 
15, 1973, BJld March 8, 19'/4, ameDdmen.ro 

FEDERAL REGISTER, VOL 39, NO. 87-fRIDAY, MAY 3, 1974 · to subps.rt A. At the same time, changes 
in wording are made to cla.rify- tbe regu-

8 SUBCHAPTElt"c-AIR PROGRAMS 

PART 6o-sTANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

lations. These amendments do not mod
l!y the control requirement., of- the 
standards of performance. Also. to be 
consistent with the AdmJDistrator's pol
icy of converting to the metric system., 
the standards of performance and other 
numerical entries, whlcb were originally 

-e:xpressed 1n English Units, are converted 
to metric units. Some of the numerical 
entries are rounded after conversion to 
metric wl.its. It should be noted that.the 
numerical entries 1n the reference 
methods 1n the append.Ix will be changed 
to metric units a.t a. later date. 

The new source performance standards 
promulgated March 8,. 1974,. appllcable 
to petroleum.. stoPage vessels, included. 

. within their cioverage storage vessel.S in 
the 40,000 to 65,000 gallon size range. 
Th& preamhl& f;o tb.a.t publication dis-
cussed the fact I.hat v esr.eJs ot that. size< 
bad not been included 1u the proposed 
rule. a.nd set forth the reasons for their 
subsequent inclusion. However, through 
oversight. nothing was set forth. 1n the 
regulations or preamble prescribing the 
e.lfectlve date of the standards as to 
vessels wit.hln the 4<t,OOO. to 65,000 gallon 
range. 

Section 111 CaH2) of" the Act specifies 
tha& o~ e. source for which construe· 
tlon fa commenced after the date on 
wh1ch e. pertinent new source standard 
fs prescribed Js subject to ,~e standard 
unless the source was covered by- the 
standard as proposed. In tlli'J case, the 

Miscellaneous Amendments - date of prescdptfon or promulgation o! 
On December· 23, 1971 <36 FR 24876>, the standard Is clearly the operative date 

}IUrsUant to section lll of.the Clean Air since there was no proposal date. Ae
Acfl, as amend~ the AdmJnistrator- cordlngly~ § 60.1 is. amended below- to 
promulg&ted ·subpart A. General Provi· conform to the language o! section_ 111 
sJon.s. and subparts D. E. P, G, and H <&> (2), and all persona are advised 
which set forth stanciards o! performance _ hereby- that the provisions of Part 60 
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promulgated March a. 1974, app]J to tmately the same time as the part1culate . d1c1a1 'review ot Ule actto~ ID&7 do ., 
storage vessels for petroleum Uqutds In matter nm. To maintain this relation- Without delay. 
the 40,000 to 65,000 .ga.llon size range for shlp, the sampling Intervals spedfied tn (U U.S.O. la&'l (o) l•> -ci (SI)) 
which construction ls commenced on or H 60.46 and I0.'14 are shortened to be 
after that date. · consistent with the 60-mtnute-per-rm:i Dated: June 10, 111'1'9 

On March 8, 1974, § 60.7<d> wa.S added requirement. JoOBH ~.uUs. 
to require owners and opera.tors to re-. The requirement prescribed In II 80.48, . """· 
tain a.ll recorded information, Including 60.64, 60.'14 and 60.85 for ustng "suit- . ActfngAciminiatrotor. 
monitoring and performance testing able :liow meters" for measuring fuel and Part 6o of Chapter I, TWe fO of the 
measurements, required by the reguia- product :liow rates ls deleted. Such meters Code of Federal Regulations 1S amended 
tions for at least 2 years after the date may be used 1f available, but other suit- . as follows: · 
on which the Information was recorded. able methods of determining the :flow . L Sect.ion 60.1 · ls revised to read as 
This requirement ls therefore deleted ra.te of fuel or product during the test follows:• ·-
from Subparts 0, E, F, G, and H spec1fic period may also be used. 
to each new source In this group to a.void A procedure specifying how t.o allo~ ior § 60•1 Applicability.· . 
repetition. On Marcb, 8, 1974, the de:linl- carbon dioxide absorption in a wet l!Crub- :I'be provisions of this P&rt apply to 
t.ions of "particuiate matter" and "nm" ber and a formula. for correcting par- the owner or opera.tor of ~ stationary 
were added to § 60.2: Therefore the defi- ticulate matter emissions to a basls of source which conta.tns an affected· fa
nition of "particular matter" is removed 12 percent CO. are added to § 60.54. .. . cllity the construction_ or mod1:flca.tton of 
from Subparts 0, E, P, G, and B, and In anticipation of addiniJ other aP- which.ls commenced after the date of 
the term "repetition," used in these sub- pendices, the present appendix to Part publlca.tlon In this pa.rt of any standard 
parts in sections pertinent to perform- 60 is being retitled "Appendix A-Refer- <or, 1f earlier, the date of publication of 
ance tests, 1s changed to "run." ence Met.hods." The definitions of "rd- any P?OPoSed stands.rd) appllcable to 

on October 15, 1973, § 60.B<e> was re- erence method" and ''particulate matter" sucbfllCWty. 
vised to require that performance tests are a.mended to be consistent with th1s 2. Section 60.2 is amended by revlsing 
be conducted under conditio~ specified change. • paragraphs <s> a.nd <v> as follows: 
by the Admlnlstrator based on represent- In the regulations 1n Subpart X set- § 60.2 . Definitions. 
ative performance of the a.1fected fa- ting forth the performance standard for 
cfilty. For that reason. the sections In storage VeMels for petroleum liquids, the • • • • · • 
Subparts o, E, F, a, and H specifying definition of "crude petroleum" was to · <s> ·"~erence methOd" means any 
opera.ting ccinditions to be met during have been changed to be conslst.Pnt With methOd o1. sampling and analyzing for 
performance. tests are deleted. . the definition of "petroleum" In Subpart &n air pollutant as descr1bed Jn Ap-
·. Sections oo.to, 60.4l<b) and 60.42 <e.> J. Th1s change was inadvertently not pendix A to this pa.rt. 
<U are revised to cla.ri!y that the per- made In 39 FR 9308 and thus I§ 60.110 • • • • • 
forme.nce standards for steam generators and 60·111 are amended by replacing <v> "Particulate matter" means any 
do not a.ppb' when an existing unit the term "crude petroleum" with flnely divided -eolld or llquld material. 
changes to accommodate the use of com- "petroleum." · · · · · ·· · · other than uncombined water, 88 meas-
bustible materials other than fo!isll· fuel The remaining structural and word- ured by Method 5 of Appendix A to this 
as defined in § 60.41 <b>. . . _ ing changes are made for purposes of part or. an equivalent or a.ltemative 

ti d 
clarification. . . . . . . . method. 

Sec ons 60.4l<a) an 60.51(a) are re- On June 29, 1973, the U.S. Court of- . 
vised to eliminate the requirement that a Appeals for, the District of Columbia re- • • • • · · • 
unit have a "primary" purpose. · This manded to EPA for further consideration 3. Section 60.40 is revised to read as 
change is intended to prevent circum- the new source performance standards follows: · 
vention of a standard by simply defining for portland cement plants. Portland the primary purpose of a unit as some- c t Ass . ti ti 60.40 Applicability and designation of 
thing other than steam production or emen ocia on v. Ruekelshaus, 486 aft'ectecl facility. . · 
reduclng the volume of solid waste. F.2d 375· On September IO, 1973• the The. provisions o' this su· bpart are a·p-same Court remanded to EPA for fur- ... ... 

In 160.46, A.S.T.M. Methods D2015- ther consideration the new source per- pllca.ble to ea.ch fossil fuel-fired steam 
66 (Reapproved 1972>, 0240-64 <Reap- formance standards for sulfuric acid generating unit of more than 63 m1lllon 
proved 1973), and 01826-64 <Reapproved plants and coal-fired steam electric gen- kcal per hour heat lnPUt <250 mllllon Btu 
1970> are specified for measuring heat- erators. Essex Chemical co. v. Ruckels- per hour>. which ls the a.1fected fa.cil1ty. 
1ng value. Prior to this issue no method haus, 486 F.2d 427. The Agency has not AnY change to an existing fossil fuel
was sPeci.fied for determining heating completed its consideration with respect fired steam genera.ting UD1t to accommo
value. to the remanded standards. These date the use of combustible materfals, 

The phrase "maximum 2::hour aver- amendments are not intended to consti~. other than fossil· fuels es defined Jn this 
age" in the standards of performance t~te a response to the remands. At the subpart, shall not bring that unit under 
prescribed In §§ 60.42, 60.52, 60.62, 60.72, tune the Agency completes its consldera- the appllcabillty of this subpart.· 
and 60.82 is deleted. Concurrently, in tion with respect to the remanded stand- 4; Section 60.41 is amended by deleting 
§ § 60.46. 60.54, 60.64, and 60.85 the sam- ards, it wUI publicly announce its deci- "primary'' In park.graph <a>, · revtsing 
pling time requirements for particulate sion and at that time if. any revisions of para.gra.ph (b). and deleting paragraph 
matter and acid mist are changed from a. the standards are deemed necessary or <e>: As amended, § 60.41 reads as follows: 
minimum' of 2 hours to a. minimum of 60 desirable, will make such revis1ons. 
minutes per run. The phrase "maximum These actions are effective on June 14 
2-hour average•• is not consonant with 1974. The Agency finds good cause exts~ 
§ 60.S(f) which requires that compliance .f-Or not publishing these actions as a no
be determined by averaging the results of tice of proposed rulemaklng and for 
three runs. ResUlts from performance making them effective immediately upon 
te.;ts conducted at power plants and PUblication for the following reasons: 
other sources have not shown any de- 1. These actions are Intended for cla.r
crease in the accuracy or precision of ification and for maintaining consistency 
I-hour samples es compared with 2-hour throughout the regulations. They are not 
samples, and therefore the extra hour · intended to alter 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 sulfur dioxide and l'itrogen tions enables the sources involved to pro
oxides was origina.lly established so that ceed with certainty in conducting their 
one run would be completed at approx- affairs, and persons wishing to seek Ju-

§ 60.41 . Definitions. 
· As used 1n this subpart, a.ll terms not 
defined ber'ein shall have the meaning 
given them in the Act, and in subpart A 
of this part. . . 

<a> "Fossil 1ueJ;.flred steam generat
ing unit" means a furnace or boiler used 
in the process of burning fossll fuel for. 
the purpose of producing steam by bea~ 
transfer. 

<b> "FOssll fuel" means natural gas, 
petroleum, coal, and atiY form of solid, 
liquid, or gaseous fuel derived from such 
materia.is for the purpose ·of creating use
ful heat. · 
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5. S~tion 60.42.·b,.revised to .:read aa · - <3> 1.26 g per mllllon cal heat input. at approxlma.tely 15-mlnute -Intervals. 
follows: - - . · . C0.'10 lb per milllon Btu) derived from Th& arithmetic.. mean· o! Lhe samples 

. . - . solldfossll fuel <except lltnite>. shall const.it.ut& the run values. 
§ 60.42 Standard for particulate ~no. '·.Cb) When different. fossil fuels a.re · en Heat inpu'- expreMed in .cat J>el' 

Ca> on and afW. the date on .which burned simultaneously 1n any comb~ hr CBtu/hr>, shall ,be deter:n.lned dur
the performance test required to be con- tlon. the applicable standard shall be 1ng each testing period by multiplrtng 
ducted bf f 60.8 ts· completed, no- owner determined by proration. Compliance the heating value o! . the fuel by the 
or operator subject to the provisions of abaJl be determined by using the follow- rate ox fuel burned. Beti.~ value shall 
t.bls subparl sball cause to be cllscha.rged Ing formula: - be determined ·in accordance with 
into· th& &Uno&pbere ·tram aiu'· &Srected A.S.'r.M. Method 02015-06 (Reapproved 
facWty any gases which: - · _ · :i:(C>.36) +~f0.54.) +.z(l.2S). '19'12>. 024()...64 <Reapproved 1973>, or 

Cl) Contain particulate matter 1n ex- :i:+y+z 01826-64 <Reapproved 1970).· The rate 
cess of 0.18 g per mllllon cal heat· input. where:. of tuel burned during each testing period 
C0.10 lb per mllllon Btu> derived .from :i: la the percentage or total beat tnput c1e- shall be determined by suitable methods; 
fossil fuel. · · -· · · : :- - .•. ,~ ·- __ , . rfYed trom gaseous fce!lil tuel, · a.iid shall be. confirmed by a. material 

(2) Exhlbi' greater than 20 percent . • 1a tll& percentage ot total beu tnput- de- balance . over.. the steam· . generation 
opacity exces>' t.hM a maximum o! 40 . rived trom liquid fossJl fuel, and system. _ 
percenl opac1t.J. aball b& penntsaihl~ for -. a ta the percentage of to.ta.L ~ tnpu\ de- · . (g) For each run, emlsslona expressed 
not.· more than 2 minutes -in: 8D7· hOUr.. _ · rived trom solid tosan.· tue1. (except; 1ri g/mlll1on cal shall b& determined by 
Wherethepresenceofqncomblned.1,'ater .. ··_ttgnlte). dtvtding the emission .rate tn g/hr by 
ia the only reason for failure to meet the -f 60.4.S [Alnended.l .- : the. heat..input. The emisslon rate shall 
requirements of Ulla paragraph, such - · be determined by the equation g/hr= 
failure will not be a.vtolation of th.la sec. - ~: 1• Section 60·45 ts amended by delet·. · Qs x c where Qs=volwnetric flow rate 
tton. · - _ - tng and reserving pararr.:iph Cf>· - of. the total emuent 1n dscm/hr as deter-

6. Section 60.43 1a reYised to read as· 9. Section e&.45 _ts rensed to read as mined for each run tn accordance with. 
follows: - · · foDows: . paragraph Ca> C2l of this section. 
§ 60.43 Standard for aullar dmid,,. ._, ~·· · I 60.46 Teet methods and procecbues. CU For particulate matter, c=putlc~ 

· ~>· The :reference met~ m AP- ulate ~ncentratlon 1n g/dscm. as deter-
<a> On and after the date on which pencllx A to this part., excei>t M provtdtid minea. Jn accordance. with paxag:raph 

the performance test. required to be con- for in-D 60.80», shall b& USed to deter· Ca) <4> o! t.hJs. sectlo~ . 
ducted bl' I 60.8 ta completed, no owner mine eompllanee with the standards <2> For S02. c=S02 concentration Jn 
or operatOr subject. to the provislo11S of g/dscm, as deterrnlned 1n accordance 
this subpart shall ca.use to be discharged prescribed 1n H 60·42• 60·43• and 60•44 with. paragraph <a.> (5) of. -this section · 

tm h f -"' ted asfollows: . · · . · Into the a osp ere rom any ....... ec U> Method 1 for sample and veloci'- · (3) For NOx, c=NOx concentl'atfon 1n 
facWty any gases which contain sulfur . "1 g/dscm, u determined 1n accordance 
dioxide- 1n excess of: traverses, . with paragraph <a> <6> ot thJs section. 

(1) ,1.t g per m1lllon cal heat input <2> Method ~ for velocity and volua 10. Seetton 60.50 ls revised to read as 
C0.8(} 1J1. per mll11on Btu> derived from metric fiow rate, follows-· -
llqu1d fossil tuel. . -. <:J> Method 3 for gas analysts; · . 
. C?Y 2.2 g per mllllon cal heat tnput. (4) Method 5 tor the concentration ot §. 60.50· AppUcabilii,.. and designation of 
(1.2 lb per mllllon Btu> derived from particulate matter and the associated aiTec:ted facility~ _ 
solld fossil fuel. , moisture content; - The provisions of this subJ)8.rl. are aP-

<b>- -When .. different fossil fuels are (5) Method 6 for the- concentration plicable to each incinerator of more than 
burned silnultaneously 1n any comblna.- of~; and· . _ 45 metric tons per- day charging rate 
tton. the applicable standard shall be (6) Met.bod 7 _ for the concentration (5() tons/day),. which ls the aJl'ected 
determined by proration using the fol- of NO-. facllity. -
lowing formula.: (b) Por Method 5, the sampllng time § 61> 51 [Amended] 

where:-

for each run shall be at least 60 min- · 
g(l.4) +z(2.2) utes and the m1n1mum sample volwne 11. SecL1on G0.51 is am£>.ncled by strlk

sball be 0.85 dscm .C30.0 dscf> except Jng the word "p11mary" 1n paragraph 
that sm'\ller sampling ttnes or sample Ca> and by deletmg. paragraph Cd>. 
volmnes, when ·necessitated by process 12. Section. 60.52 -is revised to read. 

- g ls the percentllP or total lieai input de- variables or other factors. may be ap. as follows:._ 
rived from Uqaid f0flll11 tuel, and proved by the· Admln1strator. 

a la tbe-pereen\ap>ot total best input d... (c) Porl\lethods 6 and 7, the sampling § 60.52. Standard for particulate matter. 
- rived tram .oUd S'OllBU tueL,: · site shall be the same as that for deter- Ca> On and aft.er the dat~ on whfch 

<c> Com.p11ance shall be based on the m1n1ng volumetrie ttow rate. The sam- _ the pcrfonnance test requb:ed to be con-
total heat input. from all fossil fuela pllng point. 1n the duc.-t shall be at the duct.ed by § 60.lt Js completed, no owner 
burned. including gaseous fuelsr. . ... .. centroid ot the cross section or at a. or operator subject to the provisions of 

7. Section 60.44 fs revised to read a.a point no closer to the walls than 1 m this pa.rt shall cause to be dtscharged 
follows: <3.28 ft>. into the atmosphere from any- affected. 
§ 60M -, Standud for nitl'ogen oxi~ . ·· -·cd> Por Method 8• the m1n1mwxi sam..: · facWt;.J' all7 gases which contain par-· 

- - · , pUng time shall be 20 minutes and the 
(a) on and after.the dat& on :which m1n1mum sample volume. shall be o.02 _ ttculate matter 1n excess of 0.18 g/dscm 

the performance test. required. to be con- · dscm (0.71 dscf> except that ·smaller CC>.08 · gr/dscf> corrected to 12 percent 
ducted by I 60.S la completed, no owner sampling ttmes or sample volumes, when co .. · · - . --
or opera.tor subj~ to the provtslons af. necessitated by process va.rlables or 13. Section. 60.53 ts revised to read.as 
tbls subpart shall cause to be dtscharged other factors, may be approved by the follows: . . · -
Into the atmosphere from aDl' a.ffected AdmlnJ,strator. The sample shall be ex-
fa.cWty any_ gases which contain.. Ditro- tracted at.. a. rate proportional to the gas § 60.53 Monitoring of operationii. 
gen oxides, expressed aa NO. In excess of: veloctty at the sampllng point. . The (al The owner or operator of any Jn· 

Cl> 0:31 g per m11llon cal h~ tn,pu~ arithmetic a.verage of two samples shall - cinerator subject to the provWons of this 
C0.20 lb per m1ll1on Btu> derived from. constttute one run. Samples shall be 
gaseous fossfl fuel. - . · .. , - ·taken at a.pproxtma.te}Z ·. 30-mlnute part shall record the da1l3' cha.rg1ng rates 
. . (2) 0.54 g per m1ll1on cal ~ inpm. Intervals. . . . -- . and hoUl'8 of operation. -
CG.30 lb i>e7 mlilion Bt;\l) derived tram: : Ce> :For Method '1. each run sball con-. 14. Sect10n 60.54 is revised to read as 
~Wd.foallfueL · 81§ .of !'t least four grab samples taken follows: 
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-~ 60:54 · ~e5-t methods amf proeedut'eli. · Q•o ts the valumetrtc flow rate after into the· atmosphere from any clinker ' 
(a.) .,The~ reference :aiethodS. m ;Ap:.; 'the scrubber, dsc!/mln (us- cooler any gases which: 

·:Pend.ix A to this part, exeept as provided · ~-~ods 2 and 5·> · · :. -U> .contain particulate matter in ex-
for in § 60.BCb). shall be ·used to deter- (6). Altema.tively, the following pro- cess-of 0.050 kg per- metric ton of feed 
mine compliance with the standard.pre-· cedures may be substituted for the pro- (dry basis) to the kiln co.10 lb per ton>. 
scribed in § 60.52 as follows: cedures under para.graphs Cc> <3>, <4>... -<2> Exhibit 10 percent opacity, or 

<1> Method 5 for the· concentration of and <5> of this sectibn;. - . · ·· greater. 
pa.rticulate matter and .. the associated ill Simultaneously with ea.ch puticu- Cc) On and after the date on· which 
moisture content; · late matter run, extract and analyze for the performance test required to be con-
·. C2) Method l for sample-and velocity co .. o., and N, an integrated gas sample· ducted by § 60.8 is completed, no owner 
traverses; according .to Method 3, traverSing the" or operator subject to .the provisions of 
. <3) Method 2 for velocity and volu- three.. sample points and sampling for this subpart.shall cause to be.discharged 

·metric flow rate; and :- _ · equal increments of time at each point. into the atmosphere from any. a.fi'ected· 
(4) Method 3 for gas analysis and cal-· Conduct the runs at both the inlet and facility other than the· kibl and cllnker 

culatfon of excess air, using the inte- outlet sampling sites. . cooler any gases which exhibit 10 percent 
grated sample technique. · (ii) After completing the .. analysis of opacity, or greater. , _ 
- CbY For Method 5, the sampling time the gas sample, calculate the percentage . Cd) .Wbere the presence of uncom
for each nm·shall be at least 60 minutes ·of excess air c % EA) for both the Inlet bined water is the only reason for failure 
and the mfnfmum sample volume shall and outlet sampling sites using equation to meet the requirements of paragraphs. 
be 0.85 dsem C30.0 dscf) except that · 3-1 in Appendix A to this part. Ca> C2), Cb) C2) • and Cc>, such failure will 
smaller sampling ti.mes or sample vol- Cill) Calculate the adjusted co. per- not be a violation of this section. 
umes, when necessitated by process vari- centage using the following equation:. .17. Section 60.63 is revised to read as 
ables or other factors •. may be approved · follows: 
by the Administrator. (% CO.)a•1=t % CO.)•• (

100+ (%EA) 
1 J 

Cc> If a wet scrubber is used, the gas ioo+ ( % EA) .• 
. analysis sample shall reflect 1iue gas con- where: 
dJtlons after the scrubber, allowing for (% C01)a•1 la the adjusted. outlet co. per-
carbon dioxide absorption _by sampling centage, · 
the gas on the scrubber inlet and outlet ( 3 CO.) •• 18 the percentage of co. meas-
sides aecording to either the procedure ~~~~s.betore the scrubber, dry 

under paragraphs Cc> CU through Cc> (5) · (%.EA), 18 the percentage or excess alr 
of this section or the. procednre under at the inlet, e.nd 
para.graphs Cc) (l). (C) (2) and Cc> (6) ( % EA)~ 18 the percentage of excess air 
of this section as follows: at t~e ouilet. 

Cl) The outlet sampling site shall be Cd> Particulate matter emissions, ex-
the same as for th'e particulate matter · pressed in g/dscm, shall be corrected to . 
measurement. The. inlet . site sh.all be 1 
selected according to Method l. or 88 ~d:~~~nt co. by using the following. 
specified by the Administrator. 
·· (2) Randomly select 9 sampling points 
within the.cross-section at both tbe inl"et 
and outlet sampling sites. Use tbe first 
.aet of three for the first run,. the second 
l!et for the second run, and the third set 
for the third run. 

·<3> Simultaneously with each par
ticulate matter 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 time. Con
duct-the- l"UDl'I at both Inlet &nd· eutlet 
sampUng stteL 
' C4> Measure the ·volmnetrfc flow rate 
at the inlet durlng each parttculat.e mat
ter run accordlng to Method 2, using the 
full number of traverse points. For the 
Jn.let make two full velocity traverses aip
proximately one hour apart· during each 
run and average the results. The outlet 
volumetric flow rate.may be determined 
from tbe particulate matter nm 
CMethod5>. 
,. CS> Calculat.e the adjusted CO. per-
centage using the following equation: 
-.· !% CO.)a41::(%·CO.).s (Q .. ;q .. > 
where. -· ' ' ' ' 

( S CO.)..cJ Ss the adjusted. CO. percentage 
Which removes the elrect of 
CO. absorptton and d11utton 
air 

( 3 CO.)•• ta tb; percentage of CO. meae-
\ ured be~ore the scrubber, dry 
' basis, 

Qao Ill ibe volumetnc flow rate be
t.ore the ecrubber, &"'6rllp ot 
two runs, dscf/m!JI. ('1181nll 
Method 2) , and· 

where: 

l2c 
cu=--

3 co. 

111 the concentration of pa.rtieui~te 
matter corrected to 12 percent 
co., 

o . · ls th& concentration o! pantculate 
matter as measured by Method 5 
R~ ' 

'l'O CO. Is the percentage of CO. as meas
ured by Method ·s, or when ap
plicable, the adjusted outlet co. 
percentage aa determined by 
paragraph (c) of thia section. 

§ 60.61 · [Amended] · 

. 15. Section 60.61 is a.in.ended by del~t~ 
1ng paragraph Cb>. · · · 

16. Section 60.62 1s revised to read as 
follows: _ · 

§ 6o.62 Standard for particubte matter. · 
Ca) On and aft.er 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 cawe to be discharged 
into the atmosphere from any kiln any 
·gases which: . 

Cl) cOntain J:>articulat.e matter in ex
cess of 0.15 kg per metric ton of feed 
(dry basis) to the kiln C0.30 lb per ton>. 
· C2) Exhibit greater than 10 percent 
opacity. 

Cb> On and after the date on ~hich 
the penormance test required to be con
ducted by § 60.8 1s completed, no owner 
or operator subject to the provisions of 
this Stlbpart shall cause to be dJscharged 

§ 60.63 l\lonitoring of operations. 

<a> The owner or operator of a,p.y 
portland cement plant subject to the pro
visions of this part shall record the daily 
production rates and kiln feed rates. 

.18. Section 60.64 1s revised to read as 
follows: :-. 

§ 60.64 Test methods and procedures. 
(a) The reference methods in Appen

d.ix A to this part, except as provided for 
in § 60.8Cb), shall be used to determine 
compliance with the standards pre
scribed in § 60.62 as follows: · 

Cl> 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 flow rate; and 

<4> Method 3 for gas analysis. 
Cb> For Method 5, the minimum sam

pling time and minimum sample volwne 
for each run, except when process varia
bles or other factors justify otherwise to 
the satisfaction o! the Administrator, 
shall be as follows: · . 
: m 60 minutes and i:>.85 dscm C30.0-

dscf > for the kiln. · 
'(2) 60 minutes and 1.15 dscm (40.6 

dscf) for the cllnker cooler. 
· Cc> Total kiln feed ra.t.e <except fuels) 
expressed in metric tons per hour on ~ 
dry basis, shall be determined during 
each testing period by suitable methods; 
and shall be confirmed by a material bal
ance over the production system. . 

Cd> For each run, particulate matter 
eJlli$.ions, expressed in g/metric ton of 
kiln feed, shall be det.ermined by di vid-
1ng the emission rate in g/hr by the kiln 

· foed ra.te. The emil!Son rate shall be 
determined by the equation, g /hr=Q• x 
c, where· Q..=volumetrfc fl.ow rate of the 
total emuent in dscm/hr as determined 
in accordance with paragraph Ca) (3) of 
this section, and c::parttculate concen
tration in g/dscm as determined in ac
cordance With pa.ra.graph Ca.)( l> of this 
section. . . _ . · 

19. Section 60.'l2 ls revised to read as 
follows: 

FEDERAL REGISTER; VOL 39, NO; 116-FRIDAY,· JUN1:<·14, 1"974 

V-49 



2079.t 

§ 60.72 s,antlartl for nilro,:1·11 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 nny affected 
facility any gases which: 

1 l > 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 Is revised to read as 
follows: 
§ 60.74 Test mel11ods and proccdures-

(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 standard prescribed 
in I 60.'12 as follows: 

(1) 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 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-
minutes interval~. 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. 

Cd> For each run, nitrogen oxides, ex
pressed in g/metrlc ton of 100 percent 
nitric acid, shall be determined by divid
ing the emission rate 1n g/hr by the acid 
production rate. The emission rate shall 
be determined by the equation, 

g/hr=Q.xc 
where Q, =Volumetric flow rate o! the 
effluent in dscm/hr, as determined In ac
cordance with paragraph <a> (3) of this 
section, and c=NO, concentration In 
g/dscm, as determined in accordance 
v.ith paragraph <a> <l > of this section. 

22. Section 60.81 Is amended by revis
ing paragraph <b> as follows: 
§ 60.81 Definitions. 

• • • • • 
<b> "Acid mist" means sulfuric acid 

mist, as measured by Method 8 of Ap· 
pendlx A to this part or an equivalent or 
alternative method. 

RULES AND REGULATIONS 

23. Section 60.82 is revised to read as 
follows: 
§ 60.82 Standard for sulfur ~lioxide. 

<a> On and after the date on which the 
performance test required to be con
ducted by § 60.8 Is completed, no OVl'ller 
or operator subject to the provisions of 
this subpart shall cause to be discharged 
into the atmosphere from any affected 
fe.cllity 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 Standurtl lor acid mi~t. 

<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: 

<I> Contain acid mist, expressed as 
H,SO,, in excess of 0.075 kg per metric 
·ton of acid produced <0.15 lb per tonl, 
the production being expressed as 100 
per.:ent 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 [Amended] 

25. Section 60.84 Is amended by de
leting and reserving paragraph <d>. 

26. Section 60.85 Is revised to read as 
follows: 
§ 60.85 Test mclhods 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 1n §§ 60.82 and 60.83 as follows: 

(1) 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 flow rate; and 

<4> Method 3 for gas analysis. 
(b) The moisture content can be con

sidered to be zero. For Method fl the sam
pling time for each run shall be at least 
60 minutes and the minlmum 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/h_r by the 
acid production rate. The emission ~ate 
shall be detem1ined by the equation, 
gjbr=Q.xc, where Q,=volumetrlc 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> <l) of this section. 
§ 60.110 [Amcruled] 

27. Section 60.llO<b> ls 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. · 

• • 
<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. D396-69, gas 
turbine fuel oils Numbers 2-0T through 
4-GT as specified 1n A.S.T.M. 02880-71, 
or diesel fuel oils Numbers 2-D and 4-D 
as specified in A.S.T.M. D975-68. 

• 
(d) "Petroleum" means the crude oil 

removed from the earth and the oils 
derived from tar sands, shale, and coal. 

• • • 
(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 other 
forms of transportation. 

<h> "Drilling and production facility" 
means all drilling and servicing equip-· 
ment, wells, flow lines, separators, equip
ment, gathering lines, and auxiliary non
transportation-related equipment used 
In the production of petroleum but does 
not include natural gasoline plants. 

• • 
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 T-itle 40-Protection of the Environment 
( PRL 285-'2 J 

CHAPTER I-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 POLLU· 
TANTS:. 

Region 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 in §§ 52.16, 60.4 and 61.04 of Title 40, 
Code of Federal Regulations. 

Dated: October 21, 197~. 
ROGER STRELOW, 

.11.ssistant Administrator for 
Air and Waste Management. 

Parts 52, 60 and 61, Chapter I, Title 40 
of the Code of Federal Regulations a.re 
a.mended as follows: 
§§ 52.16, 60.4, 61.04 [Amended] 

1. The address of the Region V office 1s 
revised to read: 
Region V (Dllnots. Indtana, Minnesota., Qhlo, 

Wlsconstn) Federal Building, 230 South 
Dearborn, Chicago, IDinois 60606. _ . 

(FR Doc.74'-24919 Filed 10-44-74;8:45 am) 
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Title 40-Protection of the Environment 

CHAPTER I-ENVIRONMENTAL 
· PROTECTION AGENCY 

SUBCHAPTER c-AIR .l'.'fKlGRAMS 

(PRI.291~)'. 

PART 60-:-STANDARDS -OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Opacity ~is.Ions 
On June· 29, 1973, the United States 

Court of Appeals for the District of 
COlumbia Sn "Portland 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 remand, the Court directed EPA to , 
reconsider among other· things the use 
of the opacity standards. EPA has pre
pared a response to the .remand. Coples 
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-Sn· 
formation which is summarized and ref• · 
erenced In the-·respcnse. -copies of this 
information are available for lnsi>eetion 
durin11 normal omce hours at EPA's omce 
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 o! 
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 t.he 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 
modiftcntlon of paragraph <b> and the 
addition of paragraph <e>. Paragraph 
Cb> · has been revised to indicate that 
while Reference Method 9 remains the 
primary and accepted means for deter· 
mining compliance with opacity stand~ 
ards in this part, EPA wlll accept as 
probative evidence Sn certain situations 
and under certain conditions the results. 
of continuous 'monitoring by transntis· 
someter to determine whether a. violation 
has in fact occurred. The revision makes 
clear that even ·1n such situations the 
results or opacity readings by Method· 9 
remain presumptively valid· and correct;.. 

. The provisions in paragraph . <e> ·pro~ 
vide a mechanism for an owner or op.;, 
era.tor to petition the Administrator tO
establ!sh an opacity standard for an a.f~: 
fected facWty wher<.! such facility meets· 
all applicable standards for which a per:.'~ 
force.nee test is conducted under § 60.8 
but falls to meet an applicable apa.clti 
standard. This provision is intended prl·, 
marfly to apply to cases where a source· 
installs a very large diameter stack which: 
causes the opacity of the emissions.to be 



RULES . AND ~EGULATIONS 

greater than U ·a stack -of the 11iamet.er lD&de. and to take· sumcient Tea.dings to 
ordlll.artly used 1n the industry were 1n- ln:;ure .acceptable accuracy. - . . 
stalled. Although this &1tua.tlon Js con- . '3 • .More specific .criteria . concetniug 
sldered to be vei-y unlikely.to occur. this observer position with ,respect to the sun 
provision will accommoda.te such a stt.ua- are added. SpecificaUy, the sun must -be 
tion. The provision could also apply to within a 140• sector to the observer'B 
·other situations where for any reason an back. ··· " • 
affected faclltty could fall to meet opacity . 4. Criteria eoneemlng 11.Il observer's 
standards while meeting mass emission position with respect to tbe plume .are 
standatds, -&though no .such situations'. .added. Specific guidance is :also provided 
areexJ>eCted to occur., .. _-:. · ior reading emissions !rom rectangular 

.A TeVision to the opacity standard for emission points with large length. to 
Portland cement plants is promulgated width rntios, and for reading emissions 
herein. The revision changes the opacttY from multiple stacks. In each of these 
1imtt for kilns from 10 percent to 20 per- -eases, emissions are to be read across · 
cent. Thls revision 1s based ""OI1 EP A's "the shortest path length: · · 
PollCJ' on OPacitl' standards and the new 5. Provisions .are added to make clear 
.emlssion . data from Portland cement .that -Opacity of contaminated water or· 
plants evaluated by EPA during its re- steam plumes is to be read at a point 
consideration. The preamble to the where water does not ~xist in condensed 
standards -of ·i;>erformance which were :form. Two specific instructions .are pro
promulgated on March 8, 1974 (39 FR vided; One for the -case where opacity 
9308> sets forth EPA's pollcy on opacity can be cbserved prior to the formation 
standards: (1) Opacity 'llmlts are lnde- o! the condensed water ·plume, and one 
pendent enforceable standards; <2> for the case where opacity is to be ob
where . opacity and mass/concentration served after. the condensed water pl~e 
standards -1!.re applicable to the same bas dissipated. 
source, the mass/concentration stand- · 6. Speci!ications a.re added for . the 
ards ·are establlshed at a level which smoke generator used for qualification 
will result in the design, installation, and of observers so that State or local air 
operation of the best adequately demon- J>Ollution control agencies may provide 
.titrated system of emission reduction observer qualification training consistent 
<ta.klng«>Sts into account>; and <3> the with EPA tr~g. 
-0pacity standards are established at a In developmg thJs .regulation we have 
level which will require proper operation taken into account the comments re
and maintenance of such control systems. ceived in response to the September 11, 
The new data tudicate that increasing 1974 (39 FR 35852> notice of proposed 
the opacity llmits for kilns from 11l per- TUlemaking which proposed among other 
cent to 20 percent ls justified. because things certain minor changes to Re!er
such a standard will still.require the cl.e- ence Method 9. This regulation repre
.sign, mstallaiion, and operation of the sents the rulemaking wit.h respect to the 
. best adequately demonstrated system of revisions to Method ii. 
emission reduction <taking costs into ac- The determination of compliance with 
count> while ~mtnattng or minimizing applicable opacity standards will be 
the situations where it will be necessary based on an average of 24 consecutive 
to promulgate a new opacity standard: opacity readings taken at 15 second in
under § 60.ll<e>. tervals. This approach is a satisfactory 
. . In evaluating the accuracy of resul~ means of enforcing opacity standards in 
from. qualified observers following the cases where the violation is a continuing 
procedures of Reference Method 9, EPA one and time exceptions are not part of 
-determined that gome revlsions 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 ii0.42 and 
trained and eertified in accordance with fiu1d catalytic cracking unit catalyst 
the procedures prescribed under Ref- regenerators in 40 CFR 60.102 and nu-· 
erence Method 9 are consic;tently able to merous opacity standards in State tm
read .opacity with errors .not exceeding ;plementatlon plans specify various time 
+ 7.5 percent based upon -single sets of exceptions. Many State and local air pol
the aTerage -Of 24 readings. The revisions lt..tion control agencies use a different 
to Reference Method ·e lnclude the approach in enforcing opacity standards 
following: · than the six-minute average period 
- 1. -An introductory section ls 9.dded. specified in this revision to Met.hod 9. 
This includes a discussion of the con- EPA recognizes that certain types of 
cept of visible emission reading and de-· opacity l-iolations that are intermittent 
scrlbe.s the effect of variable viewing con- in nature require a different approach 
diUons. Information is also presented in applying the opacity standards than 
c:mcerning the accuril.cy of the method this revision to Method 9. It ts'EPA's in
nottng that the accuracy· of the method tent to propose an additional revision to 
must be taken into account when de- Method. 9 'SJ)ecifytng an alternative 
term.ln1ng possible violations of appll- method to enforce opacity standards. n 
cli.ble opacity standards .. _ · is our Intent that this method specify a 
· - 2. Provisions are added which specify minimum number of readings that must 
that t.he determination "of opacity re- be taken; such as a minimum of ten read
,qu1res averaging 24 readings ta.It,~ s.t 15.: ings above the standard in any one hour 
second intervals. 'nle_purpose for taking period prior to citing a violation. EPA 1s 
. 24 l'Oadllllii& Is both to ex~nd the aver:ag- in the process of analyzing available data 
,hla time over which the observations are and determining the etTOr tnvol'fed tn 
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·readizig opaeit,- 1n this ~ and will 
-propose this -revislon to Method 9 as soon 
8S this analysis is completed. The Agency 
solicits comments and recommendations 
1>n the need for this additional revision to 
'Method .9 and would welcome any sug
gestions partic'lllarly from a1r pollution 
'l:Otltrol agencies on how we -might make 
Method 9 more responsive to the needs of 
·these agencies. 

These actions ·are effective on Novem
ber U, 1974. The Agency ftnds good cause 
·exists 1or not publishing these actions 
as a notice of -proposed xulemaking and 
1or making them. effective immediately 
-upon publication 1or the following 
reasons: · · · 

Cl> Only minor amendments are be
ing made to the opacity standards which 
were rema.nde~ · 

C2> The U.S. Court of Appeals for 
the District of Columbia lnstructed EPA 
to complete the remand proceeding with 
respect ·to the Portland cement plant 
standards by November 5, 1974. 

-<3> Eecause opacity standards are the 
subject of other litigation, it 1s necessary 
to reach a final determination with re
spect to the basic issues involving opacity 
at this time in order t.o properly respand 
to this issue with respect to snch other 
litigation.· 

These regulations are issued under the 
authority of sections 111 and 114 .of the 
Clean Air Act, as amended .(42 U.S.C. 
1857c-6 and 9). 

Dated: November l, 1974. 

JOHN QUARLES, 
' Acting Administrator • 

Part 60 .of Chapter I, Title 40 of the 
Code of .Federal Regulations is ainended 
as follows: 

1. Section 60.11 1s amended by revis
lng paragraph Cb) and adding paragraph 
<e>, reading as follows; -

§ 60.11 Compliance with t:tandards and 
ntaintenance requirements. 

• • • • . 
<b> Compliance with opil.c.ity stand

ards in this part shall be determined by 
conducting observations in accordance 
with Reference Method 9 tn Appendix 
A of· this part. Opacity readiilgs of por
tions of plumes which contain condensed, 
uncombined water vapor shall :ri.ot be 
used for purposes of determining com
pliance wtt.'1 opacity standards. The re
sulU! of continuous monitoring by trans
missometer which indicate that the 
opacity at the time visual observatlons 
·were made was not · in excess of the 
.standard ·are probative but not con
clusive evidence of the actual o.Pacity of 
an emission, provided that t.he source 
shall meet the burden of proving that the 
instrument used. meets <at the time of 
the alleged violation> Performance 
Specification 1 Jn Appendix B of this 
pa.rt, has ·been properly mainta.ined and 
<at the time of the alleged violation> 
calibrated, and that the resulting data 
have not been t.m:npered with in any way. . ' . . . . . 

(~) (1; An owner or operator of an af
fectecl .facUlty may request the Admin-
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1strator . to determine ~cy iii! ~ lO!lg'ai' oIIGrt c. Qi(lD1flCQD.t l.nfiUGnCG . upon · . 2.1 .. Pcattton--.!!'h.G quc.llfiod obt:lrvor. llbAll 
slons from the· e.fiected feclli~ ·«iurtng pluma 1:1ppearance include: Angle of µie ot>- ._ste.nd at e. distance suftlcient to provide. a 
'the initial performance tests requmd by esrver V11th respect to the plumei angle or tbe clear. vtew ot. the emlss1ona with -the sun 
• 60 8: . : ... :_ . . . . .-. . : .. -. Obaerver with respect to t.be sun: point of. oriented in the 140• sector to blS back. con-
~ ' ~ . • ' . ·· Obe5rvation Of attached and deteched steam Blstent wttb ·nia.inta1.nlng the above NqUire• 

·<2>- Upon recetpt·from such owner or . plume; and angle of the observer with re-- ment, the observer Shall, l:lB much ea poeal.ble, 
operator of the written report of the re- apect to a plume emitted trom 11 rectangular make hlS. observattona. trom 11 .position .llUch 
sults"of the performance tests required stack with 11 large length to width ratio. The that his: Une. ot ytston ts approltlm5tely 
by ii 60.8; the Adminlstratoi:._will make · method includes specl.lic crtterte. applicable · perpendicular. to the plume d~ton, and 
a finding concemJng compliance with to thess variables. . when observing .opaclty of emtssions. ~m 
opacity and. other applicable standards.· Other. variables which may not be control- . rectangular outlets (e.g. root monitors,. open 
If the Adm1n1strator finds that an af- lable ID the field a.re luminescence and color be.ghouses, nonclrcular stacks), appro;it1· 
fBcted faclllty·LS 1D compliance with all contrast. between the plume e.nd the be.cit- mately perpendicular to the longer axis ot 
~ 1 hl h rf - groWld ·-•nst which the plume la viewed. the outlet. The observer's Une of sight should 

a.pplicab e standards for w c pe orm- Th-~ -~'.:':'les exert an 1-"uen~- upon ...... e - ............ - ..... - .... . not include more than one pluma at a tune 
ance tests are conducted 1n accordance· appee.rance of a plume as viewed by an ob• when multiple stacks ara Involved. t1nd 1n 
with § 60.8 of th1s part_ but duriDIJ. the server, 1:1nd can alfect the.11bWty of the ob• any case the observer should malta hls Ob· 
time such performance tests a.re being lllarVer to lilCCIU'ately e.ssl.gn opacity valuall servattona with hla Une of a1.3ht pai'pendlcu~ 
conducted. falls to meet. MY 111pplicable . to tha ob83rved plume. Studies of the theory 1ar to the longer a.x1B of suCh a set of multl• 
opacity .standard. he shall not.if)' the .ofplumeopac1tyand1leld_atud1eshavedem- ple st6cks (e.g. stub-stacks on bllghouses). 
owner or operator and advise him that he onstrated that a plume ts moat vtstble and · 2.2 Field :records. Tba observer Bhall re
may · petition the AdmJn1stre.tor within : presanta the greatest apparent opacity when cord the name of the plant, emlSalon Joca-

. to k · V10wed egainst a contrasting background, It tion, type facil1ty, observer's .name and 
10 dan ot tlllCe1pt of.notification ma e follows trom this and Is conflrmed by field af!lliatton, and the date on a field data sheet 
appropriate adjustment to the opacity· tr12JB, that the o'pactty of a plume, Viewed (Figure 9-1). The time, eat1mate4 dJstanco 
standard for the aflected facWt?. . . ...... under conditions where a contnstJ.ng back· to tbe emission location, approximate wind 

(3) The.Administrator :Will grant suCh ground 1s present can be gsstgned With the- cUrectton, estimated wind speed, cleacrtptton 
a petition upon a demonstration by the greatsst degree of accuracy. However, the po- of the sky condition (presence and color of 
owner or operator that the aflected fa- tential tor a positive error ls also the greatest clouds), and plume bac:ll:ground a.re recorded 

. ted ll ti when a plume Is viewed under such contrast- on a field data sbeet at the time opacity reiid-
cillty a.nd assocla air· po U on con• tng cond1t1ona. Under conditions presenting ings are Initiated and completed. . 

. trol equipment was operated a.nd main- e. Jess contrasting background; the a.pparent 2.3 Observations._ Opacity obsenatlons 
tamed 1n a. manner to mlnimize the opactty of a plume ts less and appl'QQChes shall be made at the point or gieatestopactty 
opacity of emissions during the perform- zero as the color and lumlneeoenc& contrast J.n that port1on of the plume where con
ance tests: that the performance tests d~ tow1U'd zero. As a result, s1gn1.flcant densed water vapor Is not present. The ob· 
were J)2rformed under the conditions es- negative bias and negative errors can be server shall not loOk oonttnuoualy at the 
-tabHshed by the AdmJni.strator; and that made when a. plume ts Viewed under less plume, but ln.ll~·ohall observe the pl\lme 
tl::e afleeted facility and associated air contrasttng conditions. A negative bias de· momentarny M lli-IJGlCond intenals. 

· - · 1n · creesea rather than increases the J>O$lbillty 2.3.1 Attached steam plumes. When oon-
pollutiOD control equipment. were · - that a. plant operator wUl be clted tor a vto- densed water vapor ts present within the 
capable of being adjusted or operated to latJon of opacJty standards..due to observer· plume as tt emerges from the emission 01Jt-
meet the appllca.ble opacity standard.. error. · . let, opacity observatJona Gball oo made be· 

(4) The AdmlnlStrator ·will establish Studies have been undertak~n to determine yond the point 1n the plume at ·which con-
an opacity standard for the e.fiected the magnitude o! positive errors which can densed water vapor Is no longer vtslble. The 
f~Wty meeting the above l-equtre~ents !:g ~~Yui{:-:1:::-i:~e~n':m1~n:'~d observer shall record the approxtmate dlS• 
at a. level a.t_ which the source will be using the proc.edures set "ortb in thla . tance from the emission outlet to the point 

rf 
• _ln the plume at.which the observations are 

able, as indicated by the pe ormance method. The results of these studies (field made .. ._. · · · 
and opacity tests, to meet· the opacity trlals) which Involve a total of 769 sets of 2.3.2 ·Detached steam pluI!le. When water 
standard at all tim ,s during which the 25 readings ea.ch are as follows: vapor ID the plume condenses and· becomes 
source is meeting the mass or concentra- (1) For ·black plumes (133 sets at a smok& visible at a. dlst1nct d1Btance from the emls· 
t!on emission standard. The Admlnis- generator). 100 percent of the ~ta were slon outlet, the -opacity of emJsslons should 
irator will promulgate the· new opacity read with a positive error• of less than '7.5 be evaluated at the em.lseion outlet prior to 
"tandard 1n the· FEDERAL REGISTER. percent_opacity; 99 percent were read. with the condensation of water vapor and the for-
•· . a positive error of less than 5 pArcent opacity. matton o! the steam plume, . · 

2. In .§ 60.62, paragraph (a) (2) is re- (2) For wlitte plumes {170 sets at a smoke · 2.4 Recording observations,· Opacity ob-
vised to read as follows: generator, 168 sets at a coal-fl.red power plant, servattons shall be recorded to the nearest 5 

§ 6o.62 . Standard _for p~rtieu_ l~t~· matteli"_. 298 sets at a sulfuric acld plant)' 99 percent percent at 15:.second intervals on an. ob
of the sets.were read With a positive error of servattonal record sheet. (See F1gure 9-2 tor 
leSB than 7.5 percent opacity; 96 percent wero an example.) A mtnlmum.of :,J.f. ~bservat1ons (a.) 0 0 0 

<2> Exhibit greater than 20 percent 
opacity. 

0 0 0 0 0 

3. APP2ndlx A-Reference Methods 1.s 
amended by revising Reference Method 
9 as follows: 

.APPEml?X A-REFERENCE METHODS . 
. 0 . 0 0 · •• 0 

!>LETBOD ·e--VISVAL DZTE!ll!&INA'l"ION Ol? THE 
OPAClTT Ol? EMJSIUONS ll'llOl\11: BrATIONABY 

SOURCES 

Many statl.Oilary sources dlScharge visible 
emissions into the atmosphere: these eml.s• 
sions are usually Jn the shape of a. plume. 
This method involves the determtna.tton of 
plume opacity by qual1.fled observers. The 
method includes procedures !or the tral.n.lng 
and certl.licatlon o! ooservers, and procedures 
to be used 1n the field :ar determination of· 
plume opacity. The appearance of 11 plume a.s 
viewed by an obaerver depends upon a num
ber of variables, soma of which may be con• 
trollnble and some of which may not bG 
controllable 1n the field. Variables which C!Lll 
be controlled to an extent to which they no 

read wtth a positive cr:i;or oneas thari 5 per- shall be recorded. Each momentary observa-
. cent opacity. . . · . · · . tion recorded shall~ be deemed tO · repreaent 

Tho positive observational error associated the average opacJty of emJsslons for a. ID
wtth an average of twenty";.five readings ls second period. . · ... ' 
~ereforo established. ·The· accuracy of. the 2.5 ·.Data Reduction. Opacity Bball ba de• 
method . must be taken U>.to accoun1>---when · termtned · as an,· average of 24 consecutive 
determining possible vlolatlons ot appU- observations recorded at 15-second intervals. 
cable opa.ctty standards. · Divide· the obliervat!ons recorded on the ree-

l. Principle and applicability. .. . ord sheet into sets of 24 consecutive obser-
vattona. A set la composed of any 2.f. con
secutive observations. Sets need not be con'
secuttve ln time and .in no case aball two 
sets ·overlap. For each set of 2.f. observations, 
calculate the average by summing the opacJty 
of the 2.f. observations and dtvldtng this sum 
by 2.f.. If an appllcabie standard apeclllea an 
averaging time requiring more than 2.f. ob• 
servatlons, cB.lculate the average tor all ob• 
servations made during the spec1.fled time 
period. Record the average opacity on.a record 
sheet. (See Figure 9-1 for an example.) 

. 1.1 Principle. The opacity of em..lsslona 
from stationary sources ls determined Vis
ually by a quallfted observer. -

. 1..2 AppUcabllJty. This method ls appU. 
cable tor the determ.lnatlon of the opectty · 
of elDissions from stationary sources pur
suant to § 60.11 (b) and for qualitying ob
servers tor visually determ1nlng opacity. of 
emtssions. · ·. · : · .. · 
· 2. Proced.urea. Ttle observer quaUfied in 
accordance with paragraph 3 of this methOd 
ahall use the following prooadures tor vis
ually determln1ns tha opacity of emlmlions: 

1 For a set, ·positive error=average CJ'llllCity 
determined by obs>lrvers' 25 obs3rvettons
e1~-erage opacity determined .from tmn.sJnia
eometer's 25 rocotdi'B{38. 

3. QuaUflcatlons and testing. · 
: ·.a.1 . Certl.licatton requirements. To receive 
certillcation as a qual1.fled observer, e. can
didate must be tested and demonstrate the 
ablllty to assign opacity readings in 5 percent 
increments to 25 different black plumes and 
25 cl11ierent white olumes. with CD error 
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'{no\ to exoeec:t 111 percent opaCtty on any one · 
~reMUng and an average error not to exceed 
_:7.5 perC".ent opo.cl.ty in each category. Candi·. 
dates shall be tested accordl:llg w the pro~ · 
oedures descrlbed ln paragraph 3.2. Smoke 

· ~nerators. used pursuant to· paragraph JJ.2 
shall be equipped with a smoke meter wtµch·. 
meets the requirements or para.graph 3.3 •. : 

,,. The oertUlcatlon sh&ll be valid fOT a period 
of 6 months, at Which time the quallficatlon 
procedure· must be repeated by IWf observer 
l.n order t.o retatn certlflcatlon. · _ 

-~ · 3.2 Cert11lcatlon procedure. The certlfl.ca:. 
Uon test conslsts of showing the candidate a 
oompiete run or liO plumes-:-21i black plumes · 
and 25 w!llte plumes--generated by a smoke 
generat.or. Plumes within each set of 26 black 
and 25 wb.tte runs shall be presented Jn ran-

-dom order. The candidate assigns an opacity 
value to each plume and records hls obser

. vatlon on a suJtable form. At the completion 
or each run or liO readlngs, tbe score of the 
cancilclate ls determlned. U IL candidate falls 
t.o qUall!y, tbe complete run or 50 readings 
m\18t be repeated ln any retest. The smoke 
test may be Bdmlnlstered as part of o. smoke 
school or tralntng progre.m, and m&y be pre
ceded by tra.inl.ng or famllia.rlzation runs of 
-th~ smoke generator during which candldates 
are shown black l!.lll1 white plumes of .known 
opactty. 
• 3.3 Smoke genera.tor ·spec!Jic&tions. Any 
smoke generator used for tho purpo5e6 or 
paragraph 3.2 sha.11 be eqU!pped with a. smOke 
meter lD.s'Wlec1 to measure o;>aclty a.cross 
'the d1alneter ot· the smoke generator stack. 
The smoke meter output &hall display in· 
stack opacity based upon a. pa.thleng'.Jl equa.I 
w the stack exit diameter, on a. 1ull O t-0 10() 
perc&nt cha.rt recorder &Cf>le. The smoke 
meter QPtlca.I design a.nd performa.noe shall 
meet the specifications sbown l.u Ta.blo 9-l. 
The smoke meter shall be ca.Ubrs.ted as pre
SCl'l.bed 1n paragraph S.3.1 prior to the con
duol; of each smoke resding test. At t.ho 
compi~lon of each tee:t, the v.ero and span 
drlH sh&ll bo checked and if the drift ex
Ct'eds ::!:1 pe?Oent opa.clty, the cond1tlon sha.11 
be C'-Orreoted. prior t.o conductl:llg s.ny· subse
quent t.est ruDB. The smoke meter shall be 
demonstrated, at the time of l.nsta.llation. to 
meet the specUlcatlons "listed 1n Table 9-1. 
This demon.strati.on shall be repes.ted fol
lowing any subsequent repair or repla.cement 
ot the photocell or associated electronic clr
euitry including tile chart recorder or ouq>ut 
meter, or every 6 months, whichever occurs 
first. 

'l'ABI.11 9-1-61.!0KE :METER DESIGN AND 

l'EILFOBlllANCE SPECIFICATIONS 

Pa.re.meter: . 
a. Light eource..~---

Spectf!cattqn 
Incandescent lamp 

open.ted a.t nominal 
rated \"Oltag11. 

RULES AND REGULATIONS 39875 

_Pa.r~eter:· 
b. Si-"'tnl reBpOllSG 

ot phC1bocell.' · 

Specffteotfofl. · vlew .Is moot restricted.. In smoke geneN.tor 
Pbotoplc (daylight smoke meters this is normally an ori!lcu 
· spectral response of plate. . · ' 

the human eye- . - S.3.2.4 Angle or projection. Check c-<>n· ' 
: reference 4.3). structlon geometry_ to en.sure that the total 

c. Angle ot view •••• · 15• max.I.mum total angle of projection o! the lamp on the 
angle. smoke plume does not exceed 16•. The toti.l 

· d. Angie. ot · projec- 15". mu.Im.um total ·angle o! projection may be calculated from: 
tlon. : angle. 11=2 ta.n-1 d/2L, where II= total angle o! pro-

e. caubr~"tion error_ :±3% opacl'• .... maxi- ject!On: d= the sum of the length of tl.11: .v, lll.mp filament + the dlameter of the limiting 
· mum. aperture; and L= the d!Stance from the lamp 

t. Zero and spe.n :!::'.l % opa.c1ty, 30 to ~e Umitl:llg aperture. 
-drift. minutes. 3.8.2.li Calibration error. Using neutral· 

g. Response timo_.:._ :SS seconds. density filters of known ope.city, Check tbe 
S.3.1 · C&Ubra.ttoii.. The smoke meter ts error between the actual respoDSe anci t11e 

calibrated after a.llawing a minimum or 80 theoretical lmear respoDSe of the smoke 
minutee ·we.rmup by a.Lterna.tely producing · met.er. This check is a.ccompllshed l>r first 
simulated opacity or o perceIIJt e.nd 100 per- callbra.tl:llg the smoke m~ter a.coordlllg to 
cent. When stable respoiiee a.t·O peroent or S.S.l and then inserting a serlea of tb!'ee 
100 percent ls noted, the smoke meter is a.d- : neutral-density filters of nominal opacity o! 
justed to produce an output o! o perc&nt or 20, 60, and 75 percent 1n the &moke met.er 
100 percent, a.s a.pproprla.te. Thl.s caLlbr&lt:ion pa.thlengtb.. Filters ~ibarted w1t211n ::!:2 per· 
sha.11 be repeated u.ntll 6ta.ble o percent and. . cent Bha.11 be used. Oare should be taken 
100 percent readillgs are produced Without when inserting the Jllters to prevent stray 
adjustment •. ,Simulated o percent and 100 light from affecting the meter. Make ·a totu.l 
percent op&clty va.Iue.s may be produced by o! five nonconsecutive readings for ea.ch 
alternately switching the power to the light filter. The ma.x!mum error on any one read
eource on and otr while the smoke generator ing shall be 8 percent opacity.· 
ts not :producing smoke. 3.S.2.6 Zero and span drift. Detennine 

3.3.2 · Smoke meter eva.Iua.tlon. T11e smoke the zero and span drl!t by ca.llbratl:llg and 
meter design ·and performance ue to be opera.ting the smoh:& generator 1n a 1:1ormal 
evaluated a.s !oliows: manner over a. 1-hour period. ·The drift Lq 

3.3.2.1 .Light oource. ·Verify from :c:11uiu- measured_ by checking th& zero and span at 
fe.cturer's d(l.t& .and from voltage measure-. the end of this period. 
ments ma.de at the lamp, as in.Sta.lied, tba.t 3.3.2.7 Responre time. Detennine the re
the la.mp ts operated w:ithln :!:ti percent of spons.e time by producng the series ct five 
tbe nominal ra.ted '\"olta.ge. simulated- 0 percent and 100 percent op&.City 

3.3.2.2 Spectrnl response of ·photocell. values and o'bolerv!Ilg· the time required w 
Verify from ma.nurr.cturer's· date. that the reach stable response. Opacity vaJ.uas ot o 
photocell has a. photoplc response; 1.e~ the percent and 100 percent may be simulated 
spectral se-nsitlv!ty of the cell sh!l.11 c!ose?y by a.lternately switching the power to the 
npproxlmnte the standard spectral-luminos- light source oil: &nd on while "the smoke 
tty curve i·or photop!c vision which is refer- genera.tor is not operating. 
enced in (b) o! 'Ta.ble 9-1. 4. References. 

3.3.2.3 Allgle o! view. Chect: construction 4.1 Air Pollution Control D!Strlct Rules 
geometry to ensure that the t-0t.e.l angle of and Regulations, Los Angeles county Jl.J.r 
view o! the smoke plume, 1\.5 seen by the Pollution Control D!Striot, Regulation IV, 
photocell, does not exceed 15". The tote.l Prohibitions, Rule 60. 
angle of view m&y be calcul&ted from: 8::::2 4.2 Weisburd, Melvin I., Field Operations 
ta.n ... d/2L. where e::::tota.l B.:lg:le of view; . and Enforcement Ma.nUal for Alr, U.S. Envt
d::::the sum or the photocell dlametef'+the ronmenta.l Protection. Agency, Bases.rob Tr!
dla.m&ter or the limiting aperture: and angle Park, N.c~ APTD-1100, August 1972. 
L=the distance from the photocell to the pp. 4.1-4.36. 

· 11mltlng aperture. The Umittng a.perture is U Condon, E. U., and Odlaha.w, EL. Hand-
the point lD. the path between the photooell book of Phystcs, McGraw-mu Co., N.Y .. l{.Y. 
and the smoke plwne Wber& the angle of 1968, Table S.l, p. 6-62. · 
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FlGURE 9-1 . 
RECOl\l>.OF VISUA~ DETERMll'V\TlOH Of OPACITY PAGE. af ·---

COMPANY _________ _ 
LOCATION. _________ _ 

nsr NUMBER:.__ _______ _ 
DATE. __________ _ 

TYPE FACILITY _______ _ 

CONTROL DEVICE..__ ______ _ 

CLOCK TIME 
·~ ODSERVE~ LOCATION 

Distance to Discharge 

'Dfrection from D.1scharge · 

Hef ght of Observation Po1nt 

. BACKGROUND DESCRIPTION 

WEATH~R CONDHiONS. 
Wind Direction 

Wind Speed 

Ambient Temperature 

SKY CONDITIONS (clear' •. 
· ~vercast •. % clouds, etc;) 

PLUME DESCRlPTiON 
· Color · · 

1ltstance V1sfb1e 
OillER mron:1i\no11 

Initial 

-

final 

. 

.. 
' 

' 

' .... -

HOURS OF OBSERVATION. _____ _ 
OBSERVER. __ _,.,.. _____ _ 

OSSERVER CERTIFICATION DATE. ___ _ 
OBSERVER AFf JLJATION. ____ _ 
POit(f Of ~MISSIONS_. _____ __, 

HEIGHT: OF. PISCHARG~ POINT ____ _ 

SUMMARY OF AVERAGE OPACITY 

Set Tf "'" Ooacih 
tlumber · St~rt;.-End Sum llverage 

.. 

' 

' 
. ·-

' 

I 

: '' •, 

" 
.... 

~e~d1ngs r~ng~'d froin ......._ t9 '..-- % o·p~cit.y" 

~h~ source ,16$/WaS not 1n·:conipl1a!lCt with ·~·•t 
the time evaluation was 111"de~ 
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FIGURE .9·2. OBSERVATIOH. RECORD PAGE. OF · 
-·.'.~ 

OBSERVER COMPANY 
LOCATION'---.------ 'TYPE FACI'"'LI""'f~y-----
TEST NUMBER · · 
MTE. ·' ·.·· .· .------

. POINT OF £MISSIONS __ _.. 

I STEAM PLUME . " 
I . . 

Seconds (check ff applfcab1e) 
.. 

Hr. Hin. 0 15 .SU G:> Attacneo uetacneo ·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 OBSERVATtON RECORD ~AGE. _'Of.~ 
· · · · (Cont1.nued) · · 

.COMPANY.------
LOCATIOfl 
TEST NUMe·""£R....--------

OBSERVER · 
TYPE FACI'"'ll"'T..,.Y------

DATE --...---------
POINf bf' EMISSIONS ---

:llEAM PLUME . 
Seconds (cheek ff aoolfcable) 

·Hr. Min. u 15 30 451 Attactied Detached . COfHNTS 
30 "• ... .. ., 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 . 

47 ·, 

48 , " . .. 
49 .. ... 
50 " 
51 
52 . 
53 
54 
55 
56 
57 
58 
59 
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RULES AND REGULATIONS 2.803 

la.te matt.er or sulfur dioxide standards of . clay, and other organic and lno!'gamc 
performance, since achlevement of these ma.terial.. 

11 IPBL 306-3) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

standards 1s .not entirelY dependent on . · 
furnace design. However, the investiga- 2. Section 60.44 Is amended by revising 
tion convinced the Agency that with cur.; . paragraphs <a> (3) and Cb> as follows: 
rent technology it is not possible to burn . 60.44 ~,.Standard for nitrogen oxides. 
significant a.mounts of coal -refuse and . . _ <a> .• . • • · · 
achieve the NOx standard of perform- <3> · 1.26 g Per mllllon cal heat input 
&nee. · C0.70 pound per mllllon Btu> · detived 

Combustion of coal refuse piles would from eolid fossfl fuel <except lignite or 
reduce the volume of a solid waste that a solid fossil fuel containing 25 perce t 
adverseiy affects the environment, would by weight ar more of coal ref > n • 
decrease the qus.ntity of coal that needs. ·Cb> when different fossil~~ are 
to be mined, and would reduce acid water . ·burned simultaneously in a.ny cambina
dralnage aa the piles are consumed. . tion, the applicable st.ands.rd shall be 
:!:eC:~:"'~~!~ns ~:;c~rtus~ determined by _Proration using the fol-
up to three times the standard of per- lowing formula_:· . . . 
formance, · the predicted maximum . · : (0.86) +Y (0.6') +s (1.26) 
ground-level concentration increase for 
the oniy·'currentiy planned coal refuse- · ·s+y+z 
fired unit Cl 73 MW> ls only two micro- ~here: . 
grams NOx per cubic meter. This pre~ : ts the peroente,ge 01 TOt.al hea.t ·Input de-
dicted increase would raise the total rived. from ga.&e0us foesll fuel, 
ground-level concentration around this · y la the percell/t.age of total hee.t input de-
source to oniy five micrograms NOx per ·. rived from liquid fossil fuel, a.ud 
cubic meter, which ls well below the na.; z 15 the percentage of tobaJ. heat input de-

. Coal Refuse . tional ambient standard. For these rea- rived from solid fossU fuel (except 
On December 23, 19'71 ·(36 FR 2467oJ, sons, § 60.44 ls being amended. to exempt UgD1te or a solld foes1l tuel oonte.1n1ng 

pursuant to section 111 of the Clean Air steam generating units burning at least 25 percent, by weight. or more of coal 
Act, ~ amended, the Administrator 25 percent C!ly weight> coal refusl! from retuae) .. 
promulgated standards of performance the NOx standard of performance .. Such When lignite or a ·solid fos&l fuel con
for nitrogen oxides emissions from fossil units must compiy with the sulfur di- ta.in1ng 25 percent by weight, or more of· 
fuel-fired steam generators of more than oxide and particulate matter standards coal refuse is burned in combination with 
63 million kcal per hour C250 million Btu of performance. gaseous, liquid or obher 90lid fossil fuel,· 
per hour> heat Input. The purpose of Sill.ce this amendment ls a clarification the standard far nitrogen oxides .does 
this amendment is to clarify the applica- of the existmg stands.rd of performance · not a.pply. · 

.bility of § 60.44 with regard to units and is expected to oniy appiy to one [l'IR I>oc.71>-16'4 Piled 1-1i;:.76;8:46 am} 
burning significant amounts of coal source, no formal Impact statement is . 
refuse. . . · required for this rulemaking, pursuant to 

Coal refuse ls the low-heat value, low- section l<b> of the "Procedures for the 
. volatile, high-ash content waste sep- Voluntary Preparation of Environmental 
arated from coal, usually at the mine Impact Statements" C39 FR 37419), . 
site. It can prevent restoration of the This action is effective on January 18~ 
land and produce acid water runoff. The 1975. '.I'he Agency finds good cause exists 
low-heat value, high-ash characteristics for not publishing this action as a notice 
of coal refuse preclude combustion ex- of proposed rulemaking and for making 
cept in cyclone furnaces with current it effective immediately UPC>D publication 
technology, which because of the furnace becatise: . . .. . 
design emit nitrogen oxides CNO.> ·in 1. The action is a clarification of an 
quantities greater than that permitted · existing regulation and ls not intended 
by the stap.dard 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 applicabllity. · · 
million cal heat input C0.7 pound per 3. Immediate effectiveness of tJie a.c-
1ni1Uon Btu). At the time of promulga- tion enables the source involved to pro
tion of § 60.44 in 1971, EPA was unaware ceed with certainty. in r...onducting its 
of_ the possibility of buming coal refuse aff~ . . . 
in combination with other fossil-fuels (42 u.s.c; 1847o-6, 9) 
and· thus the standards of performance 
were not designed to apply to coal refuse Dated: Ja.nua.ry 8, 1975. 
combustion. However, since coal refuse is JoHN QuARLES, 
a fossil fuel, as defined under § 60.41Cb> · .Acti"n Administra.t-.. 
its combustion ls included under the . .., '" 
present standai::ds of performance. Pa.rt 60 of Cha.pteT I, Title 40 of the 

Upon learning of.the possible problem Code of Federal Regulations fs amended 
of cos.I refuse combustion units meetang as follows: · 
the stands.rd of performs.nee for NOx 1. Section 60.41 ls 8.mended by adding 
the Agency investigated emission data' paragraph Cc> as follows: 
combustion characteristics of the mate~ 
rial, and the possibllity ot burning it fu. ·60.41 'Definitions. . 
other than cyclone furnaces before con- .. · • · .• • • 
sideration . was gtven to revising the Cc> ·"Coal refuse" means waste-prod-
standards of performance. The investi- . ucts of cool mining, cleaning, and coal 
gation indicated no reason to exempt preparation operii.tions <e.g. culm, gob, 
coal refuse-fired units from the particu- etc.> con1a1n.1ng eoiiJ, ma.tr1x · material, 
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SUECHAPTER C--AIL'l L"!'IOOl'lAMS 

!?A.RT 150-STA.\\IDA.RDS OF l?EIRF!tb~M
ANCE fOR NEW STATllONAR'lf SOO~CIES 

Delegation of A.u'thcrifyio S~s~a o? 
. Washingac>n .. 

Pursuant to the delegation of authority 
for the standards of performance for new 
stationary sources <NSPS> to the State 
of Washington on February 28, 1975, EPA 
is today amending 40 CFR 60.4 ll4dress. 
A notice announcing this delegation was 
published on April 1, 1975 C40 FR 14632) •. 
The amended § 60.4 is set forth below •. 

The Adm.inlstrator finds good cause 
for making this rulema.!dng effective im

. mediately as the change is .an edmtnlsa 
trative change and not one of substa.na 
tive content. It imposes no additional 
substantive burdens_ .on the parties 
a.fleeted •. 

This rulemaking is effective immedi
ately, and 1s issued under the authority 
of section 111 of the Clean Air Act, as 
amc..nded. 42 U.S.C. 1857c-6. 

Dated: ·April 2, 1975"'. 
RoGER Si'RELOW, 

Assistant Administrotor t<>r 
Air and Waste Management. 

Part 60 of Chapter·!, Title 40 of the 
Code of Federal Regulations is amended· 
as follows: 

Subpart A--Genrarsl IF'ilDuis!cns 

1. Sectioil 60.4 is 'revised to read ·as 
follows: 

§ i:P®.~; AG!l~o. 
CIO!.) AJX ~ests, re1>0rts, application.DD 

aubmittals, and other 4lOmmWlic!l.ticm ~ 
the Mministntor pursua.nt to this ~ 
shall be submitted 1n dupllcate Md &Mio 
dressed to the appropriate Regional Of0 

flee of the Environmental Protection 
Agency, to the attention of the Director, 
Enforcement Division. The regional of0 

iices a.Te as follows: 
Beglon I (Connectlcut, Maine, New He.mp.. 

ohlre, ll4asaa.chusetts, Rhode Island. Ver
mont), John J!:P. Kennedy Federal Building, 
raoston, Ml!Slll!.Chusetts 00203. 

19.eglon ll (NG'l.'1 York. New 3el'S2y, Puert0 
lRJ.co, Vl.rgUI. Islands), ~eral Ofil.ca-8ulld
tng, 26 FederaJ Pl.em (Foley Squc.re),"-Nev 
York, l\T.Y. ll.0007. · 

Region m (Dalaware, Distrlot of Oolumblii,, 
Peilns11ve.nl.!!., Maryland, Vtrgln.la., West Vlr• 
CJiD,la), Cmtls lBuUcUng, Slxth and Wa.lnuti 
Streets, Phllt1delphla, Pen.nsy'lvanh:l 19106. 

Region XV, (Ale.be.ma;· Florida, Georgls,. 
. l\lilssi8s1ppl., Kentucky, North Clarolln11., South 

ca.rouna, Tennessee), Suite 800, 1<121 Peach-
mie Street, Atlanta, Georgia 80309. · 

Bkgion V (Dllnols, Indiana, llllln.nesote,. 
Michigan, Ohio, WlsooIISin}, 1 North Wacke... 
Drive, Chicago, · Dllnois 60606. 

Region VI (Arkansas, Lou1sla.na, New 
Mexico, Oklahoma., Texas), 1600 Pet.teroom 
Street, Dallas, Texa.s 75201. 

Region VII (Iowa.. Kansas, Missouri., Ne
braska), 1735 Baltimore Street, Kansas Clty, 
Missouri 63'108. • · 
.. Region vm (Colorado, Montana, Nort'ill. 
·Dakota, South Dakota, Utah, Wyoming}, 196 
Lincoln Towers, 1860 Lincoln.Street, Denvei', 
Colorado 80203. 

B.egl.on IX (AriZona, Callfornla, .Hawaii. 
Nevada, Guam, American Samoa). 100 Call
forn!A Street, San Francisco, Callfornla. 94111. 

Region X (Washlngton, Oregon, ·1da.l1C\, 
Aleska.), 1200 Sixth Avenue, Seatue, Wash

. 1J!gt.on 98101. 

Cb) Section llHc> directs the Admin
istrator to delegate to each State, when 
appropriate, the authority to implement 
and enforce standards of performance 
for new stationary sources located in 
such State. All information requl.red to 
be submitted to EPA under paragraph 
-<a> of this section, xriust also be sub
mitted to the appropriate State Agency 
·or any State to which this authority has 
baen delegated <provided,· ,that ea.cb. 
specific delegation may except sources 
from a certain Federal or State Yeport
ing ~uirement>. The appropriate mall
ing address foi' those States whose dele
gation request has been approved ts a.si 
follows: 

(A)-(Z) ·[reserved). 
(AA)-(VV) (raserved). 
WW-Wa.shlngton: State Of Washington. 

Department of Ecology; Olympia, Washing-
ton 98504. · · 

(XX)-{ZZ) [reserved]. 
(AAA}-(DDD) (res2rved); 

[FR Doc.75-10797 Filed 4-24-75;8:45 am) 
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~AR~ 60--SYANDA~OS OW.~RWO~l\llo 
Al\ICE fOR NEW STATIONARY SOURCES 

Celegaiion of Authority ~o State o'i Idaho 

· Pursuant ·to the dclegatl:on of author-
it¥ for the sta.nciards of performance !or 
new~statlonary sources <NSPS> to the 
State of Idaho on June 9, 1975, EPA 1s 
today amending 40 CF'It 60.4, Addrass, to 
re!lect this delegation. A notice announc
ing this delegation 1s published today at 
40 FR 26728. The amencied § 60.4, which 
a.dds tbe address of the State of Ida.ho, 
Department of Health and Welfare to 
which all reports, requests, applications, 
·submittals, and communlcs.tions to the 
Adminlstrator purwe.nt to this part must 
also be addressed, is set fOTth below. 

The Administrator finds good cause foY 
foregoing prtor public notice and for 
making this rulemaking efiective im
mediately 1n that it is an a.dministre.-· 
t'J.ve change and not one of substantive 
content. No additional substantive bur
dens are imposed on the parties affected. 
The delegation which is retlected by this 
administrative amendment was effective 
on June 9, 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 rotlemaking is effective immedi
ateiy, and is issued <mder the authority 
of section 111 of the Clean Air Act, as 
amended. 
(42 u.s.c. 185'1c-~.} 

Dated: June 18, 19'15. 
Ro!ll?RT H. BAUllf, 

Acting Assistant Adm.4'1'listrato1 
for Enlcwcern.enr:. 

Part 60 of Chapter I, Title 40 of the 
Code· of Federal Regulations is amended 
as follows: · 

1. In § 60.4 pa.rs.graph Cb> Is amended 
by revising subparagraph CN> to read as 
follows: · 

§ 60.~ Addireca. 
-0. 

Cb) ? o o 

(A)-(1\/I) o o o 

0 0 0 

(N) 8te.te ot Ide.bo, Departnnent of Healt.il 
Gl.11d WeUere, Ste.t6.llouse, Boice, Idn!:lo, 83701. 

0 0 '· .0 0 

[FR Doo.'l!l-16563 PMCI!! S-2~75;6:45 a.m) 

~Ef!At lll<GISYl<El, '1101!.. 40, NC. 129-
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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 
Phosp,hate Fertilizer lndust111 

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 
affected facilities within the phosphate 
fertilizer industnr as follows: Wet
process phosphoric acid plants, 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 
industry 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 componeqt of an affected 
facility could have been considered a 
separate affected facility. Since this was 
not the intent. the affected facility desig
nations have been reworded. In the new 
wording, the listing of components of an 
a-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 
proposed 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 REGULA YIONS 

restrictive standard for superphosphoric 
acid plants. 

One conunentator was concerned that 
a loose interpretation of the definition of 
the affected facility for diammonimn 
phosphate plants might result in certain 
liquid fertilizer plants becoming subject 
to the standards. Therefort; the word 
"granular" has been Inserted before 
"diammonium 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 <b>·, 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 
it;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 the 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
tates 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. This 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 fluoTide standards. 

REFERENCE METHODS 13A AND 13B 
Reference Methods 13A and 13B, 

which prescribed testing and analysis 
procedures for fluoride emissions, were 
originally proposed along with stand
ards of performance for the primary 
aluminum industry <39 FR 37730l. How
ever, these methods have been includ?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 trom 

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 
procedure <Section 7.3.4) to 175°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 higher 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 <91st> 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 contaminants which 
have broad national impact and require 
Federal action. 

One commentator questioned EPA's 
use of section 111 of the Clean Air Act, o.s 
amended, as a means of controlling fluo
ride air pollution, Again, as was men
tioned in the preamble to the proposed 
regulations, t.he "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 Freedom 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 fluo1ide air pollution." Acco.rd
ing to the "Engineering and Co.st Effec
tiveness Study of Fluoride Emissions 
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Control" <Contract EHSD 71-14) pub
lished in January 1972, the phosphate 
fertilizer industry ranks near the top 
of the list of fluoride emitters in the 
U.S., accounting for nearly 14 percent 
of the total soluble fluorides emitted 
every year. The Agency contends that 
these facts justify naming the phosphate 
-fertilizer industry a major source of 
fluorides. 

DIAMMONIUM PHOSPHATE STANDARD 

One commentator contended that the 
fluoride standard for diammonium phos
phate plants could not be met under 
certain extreme conditions. During pe
riods of high air flow rates through the 
scrubbing system, high ambient temper
atures, and high fluoride content in 
scrubber liquor, the commentator sug
gested that the standard would not be 
met even by sources utilizing best dem
onstrated control technology. This com
ment was refuted for two reasons: < 1 > 
The surmised extreme conditions would 
not occur and <2> even If the conditions 
did occur, the performance of the control 
system would be such as to meet the 
standard anyway. Thus the fluoride 
standard for diammonium phosphate 
plants was not revised. 

POND WATER STANDARDS 

The question of the standards for pond 
water was raised in the comments. The 
commentator felt that it would have 
been more logical if the Agency had post
poned proposal of the phosphate fer
tilizer regulations until standards of per
formance for pond water had also been 
decided upon, instead of EPA saying that 
such pond water standards might be set 
in the future. EPA researched pond 
water standards along with the other 
fertilizer standards, but due to the com
plex nature of pond chemistry and a gen
eral lack of available information, si
multaneous proposal was not feasible. 
Rather than delay new source fluoride 
control regulations, possibly for several 
years, the Agency decided to proceed 
with standards for five categories of 
sources within the industry. 

ECONOMIC IMPACT 

As was indicated by the comments re
ceived, clarification of some of the 
Agency's statements concerning the eco
nomic impact of the standards is neces
sary. First, the statement that "for three 
of the five standards there will be no 
increase in power consumption over that 
which results from State and local stand
ards" ls misleading as written in the 
preamble to the proposed regulations. 
The statement should have been qualified 
in that this conclusion was based on pro
jected construction in the industry 
through 1980, and was not meant to be 
applicable past that time. Second, some 
comments suggested that the cost data in 
the background document were out of 
date. Of course the time between the 
gathering of economic data and the pro
posal of regulations may be as long as a 
year or two because of necessary inter
mediate steps in the standard setting 
process, however, the economic data are 
developed with future industry growth 

l.'tUl!ES AND l.'tlWULA'H'IONS 

and financial status in mind, and there
fore, the analysis should be viable at the 
time of standard proposal. Third, an ob
jection was raised to the statement that 
"the disparity in cost between triple 
superphosphate and diammonium phos
phate will only hasten the trend toward 
production of diammonium phosphate." 
The commentator felt that EPA should 
not place itself in a position of regulating 
fertilizer production. In response, the 
Agency does not set standards to regu
late production. The standards are set to 
employ the best system of emission re
duction considering cost. The standards 
will basically require use of a packed 
scrubber for compliance in each of the 
five phosphate fertilizer source catego
ries. In this instance, control costs <al
though considered reasonable for both 
source categories> are higher for triple 
superphosphate plants than for diam
monium phosphate plants. The reasons 
for this are that <U larger gas volumes 
must be scrubbed in triple superphos
phate facilities and <2> triple suprephos
phate storage facility emissions must also 
be scrubbed. However, the greater costs 
can be partially offset in a plant produc
ing both granular triple superphosphate 
and diammonium phosphate with the 
same manufacturing facility and same 
control device. Such a facility can op
timize utilization of the owner's capital 
by operating his phosphoric acid plant at 
full capacity and producing a product 
mix that will maximize profits. The in
formation gathered by the Agency indi
cates that all new facilities equipped to 
manufacture diammonium phosphate 
will also produce granular triple super
phosphate to satisfy demand for direct 
application materials and exports. 

CONTROL OF TOTAL FLUORIDES 

Most of the commentators objected to 
EPA's control of "total fluorides" rather 
than "gaseous and water soluble flu
orides." The rationale for deciding to set 
standards for total fluorides is presented 
on pages 5 and 6 of volume 1 of the back
ground document. Essentially the ra
tionale is that some "insoluble" ·fluoride 
compounds will slowly dissolve if allowed 
to remain in the water-lmpinger section 
of the sample train. Since EPA did not 
closely control the time between capture 
and filtration of the fluoride samples, the 
change was made to Insure a more ac
curate data base. Additional comments on 
this subject revealed concern that the 
switch to total fluorides would bring 
phosphate rock operations under the 
standards. EPA did not intend such op
erations to be controlled by these regula
tions, and did not include them in the 
definitions of affected facilities; however, 
standards for these operations are cur
rently under development within the 
Agency. 

MONITORING REQUIREMENTS 

Several comments were received with 
regard to the sections requiring a flow 
measuring device which has an accuracy 
of ± 5 percent over its operating range. 
The commentators felt that this accu
racy could not be met and that the 
capital and operating costs outweighed 
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anticipated utility. First of all, "weigh
belts" are common devices in the phos
phate fertilizer industry as raw material 
feeds are routinely measured. EPA 
felt there would be no economic impact 
resulting from this requirement because 
plants would have normally installed 
weighing devices anyway. Second, con
tacts with the industry led EPA to be
lieve that the ± 5 percent accuracy re
quirement would be easily met, and a 
search of pertinent literature showed 
that weighing devices with ± 1 percent 
accuracy are commercially available. 

PERFORMANCE TEST PROCEDURES 

Finally some comments specifically 
addressed § 60.245 <now § 60.244) of the 
proposed granular triple superphosphate 
storage facility standards. The first two 
remarks contended that it is impossible 
to tell when the storage building is filled 
to at least 10 percent of the building 
capacity without requiring an expensive 
engineering survey, and that it was also 
impossible to tell how much triple super
phospha te in the building is fresh and 
how much is over 10 days old. EPA's ex
perience has been that plants typically 
make surveys to determine the amount 
of triple superphosphate stored, and 
typically keep good records of the move
ment of triple superphosphate into and 
out of storage so that it is possible to 
make a good estimate of the age and 
amount of product. In light of data 
gathered during testing, the Agency 
disagrees with the above contentions and 
feels the requirements are reasonable. A 
third comment stated that§ 60.244 (pro
posed § 60.245) was too restri.ctive, could 
not be met with partially filled storage 
facilities, and that the 10 percent re
quirement was not valid or practical. In 
response. the requirement of § 60.244<dl 
(1) is that "at least 10 percent of the 
building capacity" contain granular 
triple superphosphate. This means that, 
for a performance test, an owner or op
erator could have more than 10 percent 
of the building filled. In fact it is to his 
advantage to have more than 10 percent 
because of the likelihood of decreased 
emissions <in units of the standard) as 
calculated by the equation in § 60.244<g>. 
The data obtained by the Agency 
show that the standard can be met with 
partially filled buildings. One commenta
tor did not agree with the requirement In 
§ 60.244(e) [proposed § 60.245<e> J to 
have at least five days maximum produc
tion of fresh granular triple superphos
phate in the storage building before a 
performance test. The commentator 
felt this section was unreasonable 
because it dictated production schedules 
for triple superphosphate. However, 
this section applies only when the re
quirements of § 60.244(d) (2) [proposed 
§ 60.245Cd> (2) J are not met. In ad
dition this requirement is not unreason
able regarding production schedules 
because performance tests are not re
quired at regular intervals. A perform
ance test is conducted after a facility 
begins operation; additional perform-

. ance tests are conducted only when the 
facility is suspected of violation of the 
standard of performance. 
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Effective date. In accordance with sec
tion 111 of the Act, these regulations pre
scribing standards of performance for 
the selected stationary sources are effec
tive on August 4, 1975, and apply to 
i>ources at which construction or modifi
cation commenced after October 22, 1974. 

RUSSELL E. TRAIN, 
Administrator. · 

JULY 25, 1975. 

Part 60 of Chapter t Title 40 of the 
Code of Federal Regulations is amend
ed as follows: 

1. The table of sections is amended by 
adding Subparts T, U, V, W, and X and 
revising Appendix A to read as follows: 

• • 
Subpart T-Standards of Perforrnance for the 

Phosphate Fertilizer Industry: Wet Process 
Phosphoric Acid Plants 

60.200 Applicablllty and designation of 
affected facility. 

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

Subpart U-Standards of Perlorrnance for l'!e 
Phosphate Fertilizer Industry: Superphosphonc 
Acid Plants 

60.210 Applicability and designation of 
affected facility. 

G0.211 Definitions. 
60.212 Standard tor fluorides. 
60.213 Monitoring of operations. 
60.214 Test methods and procedures. 

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

60.220 Applicablllty and designation of 
a.trected faclll ty. 

60.221 Definitions. 
G0.222 Standard tor fluorides. 
60.223 Monitoring or operations. 
60.224 Test methods and procedures. 

Subpart W-Standards of Perforrnance for the 
Phosphate fertilizer Industry: Triple Super. 
phosphate Plants 

G0.230 Applicability and designation of af-
fected facility. 

G0.231 Definitions. 
G0.232 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 Trlple 
Superphosphate Storage Facilities 

60.240 Applicability and qeslgnatlon or af-
fected facility. 

G0.241 Definitions. 
G0.242 Standard for fluorides. 
60.243 Monitoring of operations. 
G0.244 Test methods and procedures. 

APPENDIX A-REFERENCE METHODS 

Method 1--Sample and velocity traverses for 
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 moisture in 
slack gases. 

Method 5-Determlnatlon of particulate 
emissions from stationary sources. 

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

Method 7-Determlnatlon of nitrogen oxide 
emissions from stationary sources. 
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Method 8-Determlnation of sulfuric acid 
mist· and sulfur dioxide emissions from 
stationary sources. 

Method 9-Visual determination of the opac
ity or emissions from stationary sources. 

Method 10--Determinatlon of carbon monox
ide emtsslons from stationary sources. 

Method 11-Determlnatlon of hydrogen sul
fide emissions from stationary sources. 

Method 12-Reserved. 
Method 13A-Determlnatlon of total fluoride 

em1ss10ns from stationary sources
SPADNS Zirconium Lake Method. 

Method 13B-Determlnatlon of total fluoride 
emissions from stationary sources--Spe
clfic 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 Applirnbility and designation 
of alfectl'd 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 in 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. 

<cl "Equivalent P,O. feed" means the 
quantity of phosphorus, expressed as 
phosphorous pentoxide, fed to the proc
ess. 
§ 60.202 Standard for fluorides. 

Cal 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 discharge<l 
iPto 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 lUoniloring of opcralions. 

(al The owner or operator of any wet
process phosphoric acid plant subject to 
the provisions of this subpart shall in
stall, calibrate, 111aintain, and operate a 
monitoring device which can be used to 
determine the mass flow of phosphorus
bearing feed material to the process. The 
mon\toring 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>. 

(c) 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
erating range. 
§ 60.201 Test methods and procedures. 

(a) Reference methods in Appendix A 
of this part, except as provided in § 60.8 
(b), shall be used to determine compli
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 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 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 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> 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 molybdov:madophosphate 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 eMh run, emissions expressed 
in g/metrlc ton of equivalent P,O, feed 
shall be determined using the following 
equation: 

where: 

(C,Q,) Io-3 

MP205 

E =Emissions of total fluorides In g/ 
metric ton or 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 elftuent 

gas stream In dscm/hr as deter
mined by Method 2. 

10-•=Converslon factor for·mg tog. 
Jlfr,o0 =Equivalent P,O, feed In metrlo 

ton/hr as determined ·by I 60.• 
204(d). 
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Subpart U-Standards of Performance for 
the Phosphate Fertilizer Industry: Super
phosphoric Acid Plants 

§ 60.210 Applicability and designation 
of affected facility. 

The affected facility to which the pro
visions of this subpart apply is each 
1;uperphosphoric 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 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> "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 § 60.21.,4, 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 fluori<les. 

(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 6e 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 C0.010 lb/ton). 
§ 60.213 Monitorini:- 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 mas.> flow of 
phosphorus-bearing feed material to the 
process. The flow monitoring device shall 
have an accuracy of ± 5 percent over its 
operating range. 

<bl The owner or operator of any 
superphosphoric acid 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 fl.ow monitoring de
vice meeting the requirements of para
graph <al of this section and then by 
procel!ding 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 ± 5 percent over its 
operating range. 

§ 60.214 Test methods and procedures. 

<al Reference methods in Appendix 
A of this part, except as provided tn 

. § 60.8(bl, shall be used to determine 
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compliance with the standard prescribed 
in § 60.212 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, 

<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. 

<cl 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 In 
metric ton/hr of phosphorus-bearing 
feed during each run using a fl.ow 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, lHh edition, 
1970, pp. 11-12. Other methods may be 
approved by the Administrator. 

(el For each run, emissions exprcssPd 
in g/metric ton of equiva~ent ,P,c,,, feed, 
shall be determined using the following 
equation: 

where: 

R= (C,Q .. ) 10-3 
l\fp2o0 

E=Emisslons of total fluorides In g/ 
metric ton of equivalent P .. 0. 
feed. · ' 

C, =Concentration of total fluorides In 
mg/dscm as determined by 
Method 13A or 13B. 

Q,=Volumetric flow rate of the efiluent 
gas stream In dscm/hr as deter
mined by MethOd 2. 

lO·'=Converslon factor for mg to g. 
Mi·,n,=Equlvalent P,O, feed in metric 

ton/hr as determined by § 60.
. 214(d). 

Subpart V-Standards of Performance for 
the Phosphate Fertilizer Industry: Diam
rnonium Phosphate Plants 

§ 60.220 Applicahilily and dr,ignalion 
of affected farility. 

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 

given them in the Act and in subpart A 
of this part. · 

(al "Granular diammonium phos
phate plant" means any plant manu
facturing granular diammonium phos
phate by reacting phosphoric acid with 
ammonia. 

<bJ "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. 

<cl "Equivalent P,Or. feed" means the 
quantity of phosphorus, expressed as 
phosphorous penioxide, fed to the proc
ess. 
§ 60.222 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 
facility any gases which contain total 
fiuo1ides in excess of 30 g/metric ton of 
equivalent P,O,, feed <0.060 lb/ton>. 

§ 60.223 Monitoring of op<'ratiom. 

(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 fl.ow monitoring device which 
can be used to determine the mass flow 
of phosphorus-bearing feed material to 
the proces3. 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/hr of phos
phorus-bca1ing feed using a flow moni
to1ing device meeting the ~equiremenls 
of paragraph (a) of this section and then 
by proceeding according to § 60.224<d> 
(2). 

ccl The owner or operator 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'.i T1•st melhods anti 1•rocedurt•s. 

ca> Reference methods in Appendix A 
of this part, except as provided for in 
~ 60.8(bl, shall be used to determine com
pliance with the standard prescribed in 
§ 60.222 as follows: 

(1) Method 13A or 13B for the con
centration of total fluorides and the as
sociated moisture content, 

<2l 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 dscfl 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 total fluoride emissions can be ac
curately dete1mined by applicable test 
methods and procedures. 

< d l 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 § 60.223 (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 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/metric ton of equivalent p,o, feed 
shall be determined using the following 
equation: 

E 

where: 

(C,Q,) 10-3 

Mr,o5 

E=Emlsslons of total fluorides In g/ 
metric ton of equivalent P,O,. 

C,=Concentratlon 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 a.s deter
mined by Method 2. 

10-•=Converslon factor for mg to g. 
Mr,o0 =Equlvalent P,O, feed In metric 

ton/hr a.s determined by § 60.-
224( d). 

Subpart W-Standards of Performance for 
the Phosphate Fertilizer Industry: Triple 
Superphosphate Plants 

§ 60.230 Ap1>licahili1y and designalion 
of affected facility. 

The affected facility to which the pro
visions of this subpart apply is each 
triple superphosphate p)ant. . 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 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. 

la> "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
la.tor and ls composed of particles at 
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least 25 percent by weight of which 
(when not caked> will pass through a 16 
mesh screen. 

<c> "Total fluorides" means ele
mental fluorine and all fluoride com
pounds as measured by reference 
methods specified in § 60.234, or equiva
lent or alternative methods. 

<d> "Equivalent P,O. feed" means the 
quantity of phosphorus, expressed as 
phosphorus pentoxide, fed to the process. 

§ 60.232 Standard for fluorides. 

la> On and after the date on which the 
perfo1mance 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 100 g/metric ton of 
equivalent P,O, feed <0.20 lb/ton). 

§ 60.233 Monitoring of operations. 

(a) The owner or operator of any triple 
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 shall have an accuracy 
of ±5 percent over its operating range. . 

<b> 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 paragraph (a) 
of this. section and then by proceeding 
according to § 60.234 td> <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 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 melhods and procedures. 

<al 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: 

0) 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, 

(3) Method 2 for velocity and volu
metric flow rate, and 

14) 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 
dscfl 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 

am~ total fluoride emissions can be ac
curately determined by applicable test 
methods and procedures. 

(d) Equivalent P,O. feed shall be deter
mined as follows: 

n l 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 § 60.233 (a). 

<2> Calculate the equivalent P,O. feed 
by multiplying the percentage P,o. con
tent, as measured by the spectrophoto
metric molybdovanadophospha.te method 
<AOAC Method 9l, 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 edition, 
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 =Emissions of total fluorides In g/ 

metric ton o! equivalent P,00 
feed. 

C, =Concentration o! total fluorides In 
mg/dscm e.s determined by 
Method 13A or 13B. 

Q,=Volumetrlc flow rate of the effluent 
ga.s stream In dscm/hr e.s deter
mined by Method 2. 

10-•=Converslon factor "for mg tog. 
MP,06 =Equlva1ent P,O, feed In metric 

ton/hr a.s determined by § 60.~ 
234(d). 

Subpart X-Standards of Performance for 
the Phosphate Fertilizer Industry: Gran· 
ular Trip!e Superphosphate Storage Fa· 
cilities 

§ 60.2,W Applicability and designation 
of affected facility. 

The a!Iected facility to which the pro
visions of this subpart apply is ea.ch 
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. 

§ j0.241 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> "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 M 
measured by reference methods specified 
in § 60.244, or equivalent or alternative 
methods. 

<c> "Equivalent P,O, stored" means 
the quantity of phosphorus, expressed as 
phosphorus pentoxide, being cured or 
stored in the affected facility. 

(dl "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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§ 60.242 Standard for fluoridt>s. 

<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 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 opt>ralions. 

<a> The owner or operator of any 
~ranular triple superphosphate storage 
facility subject to the pro'<isions of this 
mbpart shall maintain an accurate ac
:owit of triple superphosphate in storage 
to permit the determination of the 
amount of 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<!> (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, 
§ 60.214 Test methods and procedures. 

<a> Reference methods in Appendix A 
of this part, except as provided for in 
§ 60.S(b), shall be used to determine 
compliance with the standard prescribed 
in § 60.242 as follows: 

<l> 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 sam'~ie 
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: 

U) Total granular triple superphos
phate-at least 10 percent of 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. 

en Equivalent P,O. stored shall be 
determined as follows: 

( 1 l 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 9l, 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: 

li'=(C,<_hl_~ 
Mr2o5 

where: 
E::: Emissions of total fluorides In g/ 

hr/metric ton of equivalent P,O, 
stored. 

C,:::Concentratlon of. total fluorides In 
mg/dscm as determined by 
Method I3A or 13B. 

Q,:::Volumetrlc flow rate of the effluent 
gas stream In dscm/hr as deter
mined by Method 2. 

IO-•::: Conversion factor for mg to g. 
M1·,o,:::Equlvalent P 20, feed In metric 

tons ns measured by§ 60.244(d). 

3. Part 60 Is amended by adding Reference 
Methods I3A and 13B to Appendix· A as 
follaws: 

METHOD 13-DETETMINATION OF TOTAL FLUO

RIDE EMISSIONS FROM STATIONARY SOURCES

SPADNS ZIRCONIUM LAKE METHOD 

1. Principle and Applicability. 
1.1 Principle. Gaseous and particulate 

fluorides are withdrawn Isoklnetically from 
the source using a sampllng train. The fluo
rides are collected In the lmplngcr water and 
on the filter of the sampllng train. T11e 
weight of total fluorides In the train Is de
termined by tho SPADNS Zirconium Lake 
colorimetric method. 

1.2 Applicability. This method Is appllca
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 per
formance standards. Fluorocarbons, such as 
Freons, are not quantitatively collected or 
measured by this procedure. 

2. Range and Sensitivity. 
The SPADNS Zirconium L.'\ke analytical 

method covers the range from 0-1.4 µg/ml 
fluoride. Sensitivity has not been determined. 

3. Interferences. 
During the laboratory analysis, aluminum 

1n excess o! 300 mg/liter and silicon dioxide 
In excess of 300 µg/l!ter will prevent com
plete recovery of fluoride. Chloride will distill 
over and Interfere with the SPADNS Zircon!-

3315i 

mu Lake color reaction. Ir chloride Ion Is 
pre~ent, use of Specific Ion Electrode (Method 
l3B) Is recommended; otherwise a chloride 
determination Is required and 5 mg or silver 
sulfate (seo section 7.3.6) must be added !or 
each mg of chloride to prevent chloride In
terference. If sulfuric acid Is carried over In 
the dlstlllatlon, it will cause a positive Inter
ference. To avoid sulfuric acid carryover, It 
Is Important to stop distillation at 175"C. 

4. Precision, Accuracy. and Stability. 
4.1 Analysis. A relative standard devia

tion of 3 percent was obtained from twenty 
replicate lntralaboratory determinations on 
stack emission samples with a concentration 
range of 39 to 360 mg/I. A phosphate rock 
standard which was analyzed by this pro
cedure contained a certified value o! 3.84 
percent. The average or five determinations 
wns 3.8B percent fluoride. 

4.2 Stability. The color obtained when 
the sample and colorimetric reagent are 
mixed Is stable for approximately two hours. 
After formation of the color, the absorbances 
of the sample and standard solutions should 
be measured at the same temperature. A 3"C 
tcmpernture difference between sample and 
standard solutinos wlll produce an error of 
approximritely 0.005 mg F/llter. 

5. Apparatus. 
5.1 Sample train. See FigUTe 13A-l: It Is 

similar to the Method 5 train except for the 
Interchangeability of the position o! the fil
ter. Commercial models or this train are 
ava!lable. However, It one desires to build bis 
own, complete construction details are de
scribed In APTD--0581; for changes from .the 
APTD-0581 document and for allowable 
modifications to Figure 13A-l, see the fol
lowing subsections. 

The operating and maintenance procedures 
fOr the sampllng train are described In 
APTD-0576. Since correct usage Is Important 
It\ obt"lning 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. 

5.1.1 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 
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 ot 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. OtlH?r configurations and con
struction material may be used with approval 
from the Administrator. 

A range of sizes suitable for lsoklnetlc 
sampllng should be available, e.g., 0.32 cm 
(\'a in.) up to 1.27 cm (Y2 in.) (or larger It 
higher volume sampling trains are used) In
side diameter (IO) nozzles In increments o! 
0.16 cm (Vtr. In.). Each nozzle shall be cali
brated according to the ·procedures outllned 
in the callbratlon section. 

5.1.2 Probe liner-Boroslllcate glass or 
stainless steel (316). When the filter ls lo
cated Immediately after 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 Pltot 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 
pitot tube and the probe nozzle shall be 
adjacent and parallel to each other, not 
necessarily on the same plane, during sam
pl!ng. 'I11e free space between the noz:i:le 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 ls the largest size 
nozzle used. 

The pltot tube must also meet the criteria 
specified In Method 2 and be cailbrated ac
cording to the procedure In the calibration 
section of that method. 

5.1.4 Dl!Ierentlal pressure gauge-In
clined manometer capable of measuring ve
locity head to within lO'ln of the minimum 
measured value. Below a differential pressure 
of 1.3 mm (0.05 In.) water gauge, micro
manometers with sensltlvltles of 0.013 mm 
(0.0005 In.; should be used. However, micro
manometers a.re not easily adaptable to field 
conditions and a.re not easy to use with pul
sating flow. Thus, other methods or devices 
acceptable to the Administrator may be 
used when conditions warrant. 

5.1.6 Filter holder-Boroslllca.te glass with 
a glass frlt filter support and a slllcone 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 
sea.I against leakage from the outside or 
around the filter. 

5.1.6 Filter heating system-When mois
ture condensation ls 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 
temperature to within 3'C (5.4'F) ·shall be 
Installed so that when the filter heater ls 
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. 

6.1.7 Implngers-Four lmplngers con
nected.as shown In Figure 13A-l with ground 
glass (or equivalent), vacuum tight fittings. 
The first, third, and fourth lmplngers are 
or the Greenburg-Smith design, modified by 
replacing the tip with a. 1 \'. cm ( y2 in.) 
inside diameter glass tube extending to 1 V.. 
cm ( \'2 in.) from the bottom or the flask. 
The second lmplnger ls of the Greensburg
Sm! th design with the standard tip. 

6.1.8 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 lsoklnetic sampling rate and 
to determine sample volume. When the 
metering system ls used In conjunction with 
a pltot tube, the system sha.11 enable checks 
of lsokinetlc rates. 

6.1.9 Barometer-Mercury, aneroid, or 
other barometers capabl.e 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 a.n 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 lncrea.Se. 

6.2 Sample recovery. 
5.2.1 Probe liner and probe nozzle 

brushes-Nylon bristles with stainless steel 
wire handles. The probe brush shall have 
extensions, at least as long as the probe,' of 
stainless steel, tetlon, or slmllnrly 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. 

5.2.4 Plastic storage containers-Air tight 
containers of sufficient volume to store sUlca. 
gel. 
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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 if silica gel Is weighed In the field. 

5.3 Analysts. 
5.3.1 Distillation apparatus-Glass distil

lation apparatus assembled as shown In Fig
ure 13A-2. 

5.3.2 Hot plate-Capable of heating to 
500' c. 

5.3.3 Electric mume furnace-Capable of 
heating to 600° C. 

6.3.4 Crucibles-Nickel, 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 ha.th-Capa

ble of maintaining 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 or measuring a.bsorba.nce a.t 570 nm 
and providing a.t least a. 1 cm light pa.th. 

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 filter holder. 
6.1.2 Slllca gel-Incilca.tlng 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-Distilled. 
6.1.4 Crushed lee. 
6.1.5 Stopcock grease--Acetone Insoluble, 

heat stable silicone grease. This ls not neces
sary If screw-on connectors with tetlon 
sleeves, or simlla.r, are used. · 

6.2 Sample recovery. 
6.2.1 Wa.ter-DiStllled from same con

tainer as 6.1.3. 
6.3 Analysis. 
6.3.1 Calcium oxide (Ca.0)-Certlfied 

grade contalnlr.g 0.005 percent fluoride or 
Jes-•. 

6.3.2 Phenolphthalein Indlcator-0.l per
cent In l: l 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 equivalent. 

6.3.5 Sulfuric acid (H,SO,)-Concen
trated, ACS reagent grade, or equivalent. 

6.3.6 Fllters-Wha.tma.n No. 541, or equiv
alent. 

6.3.7 Hydrochloric acid (HCl)-Concen
trated, ACS rejlgent grade, or equivalent. 

6.3.8 Water-Distilled, 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 distilled water. Dilute 100 ml of this 
solution to 1 liter with distilled water. One 
milliliter of the solution contains 0.01 mg 
of fluoride. 

6.3.10 SPADNS solutlon-(4,5dlhydroxy-
3-(p-sulfophenyla.zo) -2,7-naphthalene - dl
sulfonlc acid trisodium salt]. Dissolve 0.960 
±.010 g or SPADNS reagent In 500 ml dis
tilled water. This solution Is stable for at 
least one month, If stored in a. wen-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 octahy
drate (Zr0Cl2.8H20), In 25 ml distilled water. 
Add 350 ml of concentrated HCI and dilute to 
500 ml With distilled water. Mix equal vol
umes of this solution and SPADNS solution 

to form a. single reagent. This reagent Is 
stable for a.t least two months. · 

7. Procedure. 
NOTE: The fµslon and distillation steps of 

this procedure will 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 prepn.ratlon. AU 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 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 ta.ken during 
sampling that it Is not entrained and carried 
out from the lmplnger. As an a.J.terna.tlve, the 
silica gel may be weighed directly in the Im
pinger or !ts 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 
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 
ma.king lsoklnetic sampling rate calculations. 
Estimates may be used. However, final results 
will be based on actual measurements ma.de 
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 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 within 10 % , or as specified by the 
Administrator. 

Select a. suitable probe liner and probe 
length such that a.II traverse points can be 
sampled. Consider sampling from opposite 
sides for large sta.ckS 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 In terva.J 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
cific Industry. The latter L5 based on a.n ap
proximate average sampling rate. Note also 
that the minimum total sample volume ls 
corrected to standard conditions. 

It Is recommended that a. half-Integral or 
Integral number of minutes be sampled at 
ench point in order to avoid timekeeping 
errors. 

In some circumstances, e.g. batch cycles, It 
may be necessary to sample for shorter times 
a.t the traverse points and to obtain smaller 
gas sample volumes. In 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 untll Just prior to 
assembly or until sampling 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 In the fourth lmplnger. Record the weight 
of the silica. gel and container on the data 
sheet. Place the empty container In a. clean 
place tor later use In the sample recovery. 

Place a. filter in the filter holder. Be sure 
that the filter ls .properly centere<l and the 
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gasket properly placed so as to not allow the 
sample gas stream to circumvent the filter. 
Check filter for tears after assembly Is com
pleted. 

When glass liners are used, Install selected 
nozzle using a Vlton A 0-rlng; the Vlton A 
0-rlng Is Installed as a seal where the nozzle 
Is 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 
metal sheath of the sampling probe so that 
the sensor extends beyond the probe tip and 
:1oes not touch lmy metal. Its position should 
>e about 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 
L3A-1 with the filter between the third and 
fourth lmplngers. 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 holde1· 
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 lmplngers. 
7.14 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 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 In ex
cess of 4% of the average sampling rate or 
0.00057 m•/mln. (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 closed. 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 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 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 placed 
before the lmplngers) and silica gel from 
being entrained backward Into the third 
lmplngel'. 

Leak checks shall be conducted as described 
whenever the train Is disengaged, e.g. ,for 
silica gel or filter 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 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 as specified by the Admlnls
tra tor. of true lsoklnetlc shall be main talned. 

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 In flow rates are 
made, and when sampling Is halted. Take 
other data point readings at least once at 
each sample point during each time Incre
ment and additional readings when slgnlfi· 
cant changes (20% \'arlatlon In velocity head 
readings) nec~ssitate additional adjustments 
In flow rate. Be sure to level and zero the 
manometer. 

Clean the portholes prior to the test run 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 
flow to lsokinetlc conditions. Nomographs are 
available for sampling trains using type S 
pitot 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 rapid ad· 
justment of the lsoklnetlc sampling rate 
without excessive computations. APTD--0576 
details the procedure for using these nomo
graphs. If c. and M.1 are outside the above 
stated ranges, do not use the nomograph 
unless approplrate steps are taken to com
pensate for the deviations. 

When the stack.ls under significant nega
tive 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. 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 dilution 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 or extracting deposited 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 
20'C (68°F) at the lmplnger/slllca gel outlet, 
to avoid excessive moisture losses. Also, pe
riodically check the level and zero of the 
manometer. 

If the pressure drop across the filter be
comes high enough to make lsok!netlc 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 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 final emission 
results shall be based on the total of all 
sampling train catches. 

At the end of the sample run, turn olI t.he 
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 whether another test run 
should be made. If ther'9)s difficulty in main
taining lsoklnetlc rates due to source con-

1 With acceptablll ty · o! the !,est run to be 
based on the same criterion as In 7.1.4. 
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dltlons, consult 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 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 
o\'er It to keep from losing part of· the 
sample. Do 11ot cap off the probe tip tight!~ 
while the sampling train Is cooling down. a! 
this would create a vacuum In the filter 
holder, thus drawing water from the Im· 
·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, If present. Wipe 
off the silicone grease from the filter Inlet 
where the probe was fastened and cap It. 
Remove the umbilical cord from the last 
lmp!nger and cap the lmplnger. After wip
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 fllter-lmplnger 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 wlll 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 Container 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 each 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 this con· 
talner and seal. 

7.3 Analysis. Treat the contents of each 
sample container as described below. 

7 .3 .1 Con ta Iner 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 volume 
exceeds 900 ml make filtrate basic with 
NaOH to phenolphthalein and evaporate to 
less than 900 ml. 

7.3.1.2 Place the Whatman No. 541 filter 
c~ntalnlng the Insoluble matter (Including 
the Whatman No. 1 filter) In a nickel cruci
ble, add a few ml of water and ma.cerate the 
Ill ter wl th 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 medlqm. The slurry should remain 
basic during the evaporation of the water 
or fluoride Ion will be lost. If the Indicator 
turns colorless during the evaporation, an 
acidic condition Is Indicated. re this happens 
add Cao until the color turns red· again. 

Place the crucible In a hood. under lnfrn
red lamps or on a hot plate a.t low heat. Evap
orate the water completely. 

After evaporation of the water, pince the 
crucible on a hot plate under a hood and 
slowly Increase the temperature until the 
paper chars. It may take several hours for 
complete charring of the filter to occur. 
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Place the crucible In a cold muffle furnace 
1md gradualry (to prevent smoking) Increase 
the ·temperature to 600'C, and maintain un
til the contents are reduced to an ash. Re
mm·e the crucible from the furnace and allow 
It to cool. 

7.3.1.3 Add approximately 4 g or crushed 
Na.OH to the crucible and mix. Return the 
crucible to the muffle furnace. and fuse the 
sample for IO minutes at aoo•c. 

Remove the sample from the furnace and 
cool to ambient temperature. Using several 
ri11slngs of wn.rm distilled water transfer t.ho 
contents of the crucible to the beaker con
taining the filtrate from coni.alner 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
liter volumetric ft.ask. 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 a.1d report to the nearest 0.6 g. 

7.3.3 Adjustment of acid/water ratio In 
distillation ftask-(Utlllze a protective shield 
when carrying out this procedure.) Place 400 
ml of dist.llled water In the dlstllllng ft.ask 
and add 200 ml of concentrated H,so .. Cau
tion: Observe standard precautions when 
mixing the H,SO, by slowly adding the acltl 
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 
dlstlllatlons. Discard the dlstlllate. 

7.3.4 Distillation-Cool the contents of 
the dlst1llatlol). flask to below 80CC. 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 dlstllllng flask. (For an es
timate 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 .. 6. Tllls 
wm give an approximation of the fluoride 
content, but only an approximation since 
Juterferlng Ions have not been removed by 
the distlllatlon step.] 

Place a 250 ml volumetric flask at the con
denser exit. Now begin dlstmation 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 Is carryover of Interferences or 
poor fluoride recovery. An occasional check of 
flnorlde recovery with standard solutions Is 
advised. The acid should be ch:rnged when
ever there Is less than 90 percent recovery 
or blank values are higher than 0.1 µg/ml. 
Note: It the sample contains chloride, add 
5 mg Ag,SO, to the flask for every mg of 
chloride. Gradually Jncrease the heat and 
collect at the distillate up to 175°C. Do not 
exceed 175°C. 

7.3.5 Determination of Concentratlon
Brlng the ctlstlllate In the 250 ml volumetric 
flnsk to the mark with dlstllled water and 
mix thoroughly. Pipette a suitable aliquot 
from the distillate (containing 10 µg to 40 
µg fluoride) and dllute to 50 ml with dis
tilled water. Add 10 ml or SPADNS Mixed Rea
gent (see Section 6 .. 1.12) and mix thoroughly. 

After mixing, place the sample In a con
slont 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
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 or the samples a.nd 
det.ermlne the concentration from the cnll
bratlon cun-e. If the concentration does not 
fall within the range of the calibration curve, 
repeat the procedure using a different size 
aliquot. 

8. Ca/.ibration. 
Maintain a laboratory log or all calibrations. 
8.1 Sampling Train. 
8.1.1 Probe nozzle-Using a micrometer, 

measure the Inside diameter or the nozzle 
to the nearest 0.025 mm (0.001 In.). !\fake 
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. 

F.ach nozzle shall be permanently and 
uniquely Identified. 

8.1.2 Pitot 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 de
slg·n 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. It there Is more 
than ±2 percent difference In flow rates 
when compared to tlle 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 A.dmlnlstrator. 

8.2 Analytical Apparatus. Spectrophotom
eter. Prepare the blank standard by adding 
10 ml of SPADNS mixed reagent to 50 my of 
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 
dlstllled 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 0, 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 read
ing the absorbance with the spectropl10tom
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 nre 
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 al>sorbauce 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 calibration standard should be run with 

each set.of samples and It It differs frt•m the 
calibration curve by ±2 percent, IL new 
standard curve should be prepared. 

9. Calculations. 
Carry out calculations, retaining at least 

one extra decimal figure beyond that or the 
acquired data. Round off figures after final 
calculation. 

9:1 Nomenclature. 
A•= Aliquot or dlstlllate taken for color 

development, ml. 
Ao= Cross sectional area or nozzle, .m• (ft'). 
A1 cc Aliquot or total sample added to still, 

ml. 
Bw• =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. 

F1 =Total weight of fluoride In sample, mg. 
µ,YF =Concentration from the calibration 

curve, µg. 
/=Percent or lsoklnetlc sampling. 
111n=T0tal -amount of particulate matter 

collected, mg. 
M •. =Molecular weight of water, 18 g/g-mole 

(18 lb/lb-mole). 
111.=Mass of residue of acetone after evap

oration, mg. 
p.,., =Barometric pressure at the sampling 

sltc, mm Hg (In. Hg). 
P.=Absolute stack gas pressure, nun Hg (In. 

Hg). 
Pot••= Standard 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-ft3/"R-lb-mole). 
Tm =Absolute average dry gas meter tem-

perature (see fig. 13A-3), "K ( "R). · 
T.=Absolute average stack gas temperature 

(see ftg. 13A-3), °K ( 0 R). 
To1J=Standard absolute temperature, 293° 

K (528" R). 
Vo=Volume of acetone blank, ml. 
Vow=Volume of acetone used In wash, ml. 
V•=Volume of distillate collected, ml. 
V1,=Total volume of liquid collected In !m-

plngers and silica gel, ml. Volume or water 
In silica gel equals silica gel weight 1n
crea.5e In· grams times 1 ml/gram. Volume 
of liquid collected In lmplnger equals ft.no.I 
volume minus Initial volume. 

V .. =-=Volume of gas sample as measured by 
dry gas meter, dcm (def). 

V """J' = Volunie of gas sample measured by 
the dry gas meter corrected to standard 
conditions, dscm (dscr). 

Vw<,,•>=Volume of water vapor In the gas 
sn.mple corrected to standard conditions, 
scm (set). 

V, =Total volume or sample, ml. 
v. =Stack gas velocl ty, calculated by Method 

2, Equation 2-7 using data obtained from 
Method 5, m/sec (ft/sec). 

Wa=Welght or residue In acetone wash, mg. 
All=Average pressure differential across the 

orifice (see fig. 13A-3), meter, mm H::O 
(lu. !LO). 

p.=Denslty of acetone, mg/ml (see label on 
bottlej, 

p w =Density of water, 1. g/ml (0.00220 lb/ 
ml). ' 

8'7' Total sampling time, min. 
13.6 =Specific gravity of mercury. 
60 =Sec/min. 
100 =Con version to percent. 

!l.2 Average dry g3.'J meter temperature 
and average orifice pressure drop. See da.ta 
sheet (fig. l 3A-3) . 

9.3 Dry gas volume. Correct the sample 
volume measured by the dry gas meter to 
standard conditions 120• C, 760 mm Hg (68' 
F, 2ll.92 lnohee Hg) J by using equation 
13A-l. 
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RULES AND REGULATIONS 

V _ V T,,d Pbo.+fil -KV Pbar+AH/13.6 [ MI] 
rn(1td)- '" 71m J'•td - m T. 

where: 
K=0.3855 °K/mm Hg for metric units. 

:17.65 "R/ln. Hg for Engll.Bh units. 
9.4 Volume of water vapor. 

V V p,. RT,,d KV 
.. c.1<1i= '' -111- -1~--= re 

t1 1td 

where: 
K:=0.00134 m'/ml for metric units. 

:0.0472 ft'/ml for English units. 
9.5 Moisture content. 

where: 

B _ V.,,c.1dl 
,.,,- I' m(Hd) + V ,.(old) 

cquntion 13A-3 
If the liquid droplets are present in the 

gas stream assume the stream to be saturated 
and use a psychrometric chart to obtain an 
approximation of the moisture percentage. 

9.6 Concentration. 
9.6.1 Calculate the amount of fluoride In 

the sample according to Equation 13A-4. 

<'qllatiun l:!A-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. 

where: 

F, 
C,=K--

V .. c.,dl 

cquntion l 3A-5 

K:=35.31 ft'.1m'. 
9.7 Isokinetlc varlatlor.. 
9.7.1 Calculations t;rom raw data. 

/=100 T, (Kl' 1,+(l'_.,/T.,) (Pba,+Ml/13.fi)] 
uOOv,P,A • . 

K=0.00346 mm Hg-m'/ml-"K for metric 
units. 

=0.00267 In. Hg-ft'/ml-"R for English 
units. 

9.7.2 Calculations from Intermediate val
ues. 

I= ___ ?_'~~m_i<~~,__!_~"-~--
T ,,.iv,o A. l', uo (1-LJ,,,,) 

=-I\. - ___ !~-~~~ 
P,v,AnO (1-ll.,,) 

equation 13A-l 

equation 13A-2 

cquat.ion l 3A-O 

equation i:JA-7 

where: 
K=4.323 for metric units. 

=0.0944 for Engllsh uni ts. 

Fluoride Determination In Stack Emission 
Samples," Analytical Chemistry 45: 1272-
1273 (1973). 

9.8 Accept!\ble results. The following 
range sets the limit on acceptable lsoklnetlc 
sampling results: 

If 90 percent <I< 110 percent, the re
sults are acceptable. If the results are low In 
comparison to the standards and I Is beyond 
tht: acceptable range, the Admlnlstrato~ nrny 
option te accept the results. Use reference 
7.4 to m!\ke judgments. Otherwise, reject the 
results and repeat the test. 
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:mr.2 RULES AND kEGULATIONS 
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Figure 13A-2. Fluoride Distillation Apparatus 
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METHOD 13D-DETERMINATION OF TOTAL FLUO

RIDE EMISSIONS FROr-.t STATIONARY SOURCES

SPECIFIC JON ELECTRODE METHOD. 

I. Principle and Applicability. 
I .I Principle. Gaseous and particulat., f\u

orid('S are withdrawn lsoklnetically from the 
source using a sampling train. The fluorides 
are collected In the lmpinger water and on 
the filter of the sampling train. The weight 
of total fluorides in the train is determined 
by t.he specific ion electrode method. 

1.2 Applicability. This method is ap
p'.i<'able for the determination of fluoride 
e1nissJons frozn stationary sources only \\'hen 
specified by the test procedures for deter
n1ining compliance with new source per
fnnnance standards. Fluorocarbons snrh as 
f'reons, are not quantitatively collected or 
measured by this procedure. 

2. Range and Se1rnitii·ity. 
The fluoride specific ion electrode analvt.i

cal method covers the range of 0.02-2,000 ,,g 
F/ml; however, measurements of less than 
0.1 µg F/ml require extra care. Sensitivit.y ha.q 
not been determined. 

3. Interferences. 
During the laboratory analyst~. nlu1ninurn 

In excess of 300 mg/liter and silicon dioxide 
In excess of 300 !lg:llter will prevent complete 
recovery of fluoride. 

4._ Precision, Accuracy and Stability. 
The accuracy of fluoride electrode measure

ments has been reported by various re
searchers to be In the range of 1-5 percent In 
a concentration range of 0.04 to 80 mg, L A 
change in the temperature of the sample will 
chnnge the electrode response; n. 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:IIF can Intro
duce error. An error of 1 millivolt In the El\IF 
measurement produces a relative error of 4 
percent regardless of the absolute concen
tration being measured. 

5. Apparatus. 

fi l Sample train. See Figure 13A-1 
(Method 13A); It Is similar to the Method 5 
train except for the Interchangeability of 
the position of the filter. Commercial models 
of this train are e.vn.llable. However, If one 
desires to build his own, complete construc
tion details are described In 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 
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 outlined In It, unless otherwise spec
ified herein. 

5.1.1 Probe nozzle-Stainless steel (316) 
with sharp, tapered leading edge. The angle 
of taper shall be ;;;i30' and the taper shall be 
on tlle outside to preserve a constant Jnter
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. 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 noz
zle shall be constructed from seamless stain
less steel· tubing. Other configurations and 
construction material may be used with ap
proval from the Administrator. 

A range of sizes suitable for isokineiic 
sampling should be available, e.g., 0.32 cm 
1! 0 in.) up to 1.27 cm('':. in.) lor larger if 
higher volume sampling trains are used) 
inside diameter (ID) nozzles In Increments 
of 0.16 cm ('·i.: in.). Each nozzle shall be 
calibrated nccordlug to the procedures out
ltned in the calibration section. 

5.1.2 Probe ltner--Boroslllcate glnss .-.r 
staiuless steel (316). When the tilter 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 F 1. 

5.1.3 Pitot tube--Type S. or other dnice 
appro,·ed by the Administrator. attached to 
probe to allow constant monitoring of t.he 
stack gas veloclt.y. The face openin!(s of tho 
pitot tube and the probe nozzle shall be ad
jacent and parallel to each ot.h~r. not neces
sarily on the same plane. during sampling. 
The free space between the noz7.le and pltot 
tube shall be nt 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 pilot tube must also meet t.he criteria 
specified In Method 2 and be calibrated ac
cording to the procedure In the calibration 
section of that m~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 1.3 mm (0.05 In.) wat'!r 
gauge, mlcromanometers with sensltlvltle' 
or 0.013 mm (0.0005 In.) should be used. 
However. mlcromanometers are not easilv 
adaptable to field conditions and are no.t 
easy to use with pulsating flow. Thus, other 
methods or devices acceptable to the Ad
ministrator may be used when condl tions 
warrant. 

5.1.5 Filler holder-Borosilicate glass 
with a glMS frlt Iii ter support and a silicone 
rubber gnsket. Other materials of constrnc
tion 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 pos!
tlve seal against leakoge from the outside 
or aronnd the filter. 

5.1.6 Filter heating system-When mois
ture condensation is a problem, any heating 
system capable of maintaining a temperature 
arnund 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, 
t.he 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. 

5.1.7 Impingers-Four lmplngers con-
11ected as shown in Figure I 3A-I with ground 
glass (or equivnlent). vacuum tight fittings. 
The first. third, and fourth lmpingers are of 
the Greenburg-Smith design, modified by re
placing the tip with a I l4 cm ( Y, Jn.) Inside 
diameter glass tube extending lo IV. cm ( 1.2 
in.) from the bottom of the flnsk. The second 
impin~er Is of the Greenburg-Smith design 
wlth the stnndnrd tip. 

5.1.8 Metering system-Vacuum gauge. 
lenl;-free pump. thermometers capable or 
mea•nrlng temperature to within 3' C 
1--5"F). dry ga.s meter with 2 percent ac
curacy nt the required sampling rate, and 
related equipment, or equivalent, M required 
t.o maintain an isokinetlc sampling rate and 
to determine sample volume. When the 
metering system is used In conjunction with 
a pitot tube, the system shall enable checl;s 
of lsol<lnet.ic rates. 

5.1.!l Barometer-Mercury, aneroid, or 
at.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 obtaln('d from a nearby weather 
bureau station, in which case the station 
value shall be requested and an adjustmen•, 
for elevation differences shall be applied at a 
rate of minus 2.5 mm Hg (0.1 In. Hg) per 31) 
m (JOO ft) elevation increase. 

5.2 s~.mple recovery. 
5.2.1 Probe liner and probe nozzle 

brtt'hcc -N\'lon bristles with siainless steel 
wire handles. The probe brush shall have 
ext eusions. at least as long as the probe. of 
stainless 'tee!. tenon, or similarly Inert mate
rial. Both bnt>hes shall be properly sized and 
shnped to brnsh out the probe liner and noz
zle. 

fi.2.~ Gla8s wash bottles-Two. 
5.2.:3 Sample storage containers-Wide 

mouth. high density polyethylene bottles, 1 
lllP.1". 

5.2.4 Pla,tic stornge containers-Air tight 
containers of sumclent volume to store silica 
gel. 

5.2.5 Grndunted c;-linder-250 ml. 
5.2.6 Funnel and rubber policeman-To 

aid in transfer of silica gel to container; not 
necessary IC silica gel Is weighed In the field. 
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5.3 Analysis. 
5.3.l Distillation apparattis-Olass dlstil-

•

atlon apparatus assembled as shown In Fig
re 13A-2 (Method 13A). 
5.3.2 Hot plate-Capable of heating to 

soo·c. 
5.3.3 Electric mume furnace-Capable ot 

heating to 600"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-Cap

able of maintaining a constant temperature 
of ±1.0"C In the range ot 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 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 scale capable of ±0.1 mv resolu

. tlon, or a specific ion meter made specifically 
tor specific Ion use. 

5.3.13 Magnetic stirrer and TFE fluoro-
carbon coated stripping bars. 

6. Reagents. 
6.1 Sampling. 
6.1.1 Fil ters-Whe.tman No. 1 filters, or 

equivalent, sized to fit filter holder. 
6.1.2 Silica getr-Indlcatlng type, 6-16 

mesh. It prevlOU$ly used, dry at 175"C 
(350"F) for 2 hours. New slllca 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 If screw-on connectors . with teflon 

•

eeves, or similar, are used. 
6.2 Sample recovery. 
6.2.l Water-Distilled from same con

alner as 6 .1.3. 
6.3 Analysis. 
6.3.1 Calcium oxide (CaO)-Certlfied 

•grade containing 0.005 percent fluoride or 
:less. • 

6.3.2 Phenolphthalein Indlcator-0.1 per
cent In 1: l ethanol water mixture. 

6.3.3 Sodium hydroxide (NaOH.J-Pel
lets, ACS reagent grade or equivalent. 

6.3.4 Sulfuric acid (H,,SO,)-Concen
trated, ACS reagent grade or equivalent. 

6.3.' Fllters-W11e.tman No. 541, or 
equivalent. 

6.3.6 Water-Distilled, from so.me con-
tainer as 6.1.3. · 

6.3.7 Total 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 COTA (Cyclohexylene dlnltrllo 
tetra.acetic acid). Stir to dissolve. Place the 
beaker In a water bath to cool It. Slowly 
add 5 M NaOH to the solution, measuring 
the pH continuously with a calibrated pH/ 
reference electrode pair, until the pH ls 5.3. 
Cool to room temperature. Pour Into a I-liter 
flask and dilute to volume with distilled· 
water. Commercially prepared TISAB buffer 
mny 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. 1· 
llter vo!Umetrlc flask and add enough dis
tilled water to dissolve. Dilute to volume 
with distilled water. 

7. Procedure. 
NoTE: The fusion and dlstllln tlon 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-

RULES AND REGULATIONS 

7.1 Sampling. The sampling shall be con
ducted by competent personnel experienced 
wl th this test procedure. 

7.1.l Pretest preparation. All train com
ponents shall be maintained and callbrr.ted 
according to the procedure descrlbed In 
APTD--0576, unless otherwise specified 
herein. 

Weigh approximately 200-300 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 care should be taken dnrlng 
sampllng that It Is not entrained nnd carried 
out from the lmplnger. As a.n alternative, t.he 
silica gel may be weighed directly In the lm
plnger or Its se.mpllng holder just prior to 
the train assembly. 

7.1.2 Preliminary determinations. Select 
the sampling site and the minimum numbP.r 
of sampling points according to Method l 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 
Method 4 or Its alternatives for the purpose 
of making lsoklnetlc sampling rate calcula
tions. Estimates may be used. However, final 
results wlll 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 llner and probe 
length such that all 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 se.mpllng 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 condl tlons. 

It Is recommended that a half-Integral or 
Integral number of minutes be sampled at 
each point In order to avoid timekeeping 
errors. 

In some circumstances, e.g. batch cycles, It 
may be necessary to sample for shorter tlm~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 nssembly of the sampling 
train. keep all openings where contamination 
can occur covered until just prior to assembly 
or untll sampling Is about to begin. 

Place 100 ml of water ·In each of the first 
two lmpingers, leave the third lmpinger 
empty, and place approximately 200-300 g or 
more, If necessary. of prewelghed silica gel In 
the fourth lmpinger. Record the weight of 
the silica gel and container on the datn sheet. 
Place the empty container In a clean place 
for later use In the sample recovery. 

Place 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 for tears after assembly Is com
pleted. 

When glass liners a.re used. Install selected 
nozzle using a Vlton A 0-rlng: the Vlton A 
0-rlng Is Installed as a seal where the nozzle 

Is connected to a glass liner. See APTD--0576 
for details. When metal 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 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 pttot tube and probe nozzle to avoid 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. Alterna
tively, the filter may be placed between the 
probe and first lmplngcr. A filter heating sys
tem may be used to prevent moisture con
densation, but the temperature around the 
filter holder shnll not exceed 1200+ 14°C 
(248:':25°F). [(Note: Whatman No. 1-filter 
decomposes at 150°C (300°F)) .] Record 
filter location on the dll.ta sheet. 

Place crushed lee around 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 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 In ex
cess of 4% of the average sampling rate of 
0.0057 m'/mln. (0.02 cfm), whichever ls less, 
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) Is exceeded, either 
leak check at this higher vacuum or et?-d the 
leak check as described below and start over. 

W11en 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 placed 
before the Impinge rs) and silica 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 filter 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 wlll be 
considered Invalid. To reduce lost time due to 
leakage occu~~ences, It Is recommended that 
leak checks be conducted between port 
changes. 

7.1.5 Particulate train operation-During 
the snmpllng run, an . lsoklnetlc sampling 
rate within 10%. or as specified by the Ad
ministrator, of true isoklnetlc shall be maln-
talnec\. · 

For each run. record the data 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 gas meter readings at the beginning and 
eud of each sampling time Increment, when 
changes In flow rates are made, and w11en 
sampling Is halted. Take other data point 
readings at least once at each sample point 
during each time Increment and addltlonnl 
readings when significant changes (20'% 
variation In velocity head readings) neces-.luble fluorides. 
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>itate additional adjustments in fiow rate. Be 
<11re to level and ?.ero the nfanometet. 

Clean the portholes prior to the test run 
to minimize chance of sampling deposited 
material. To begin sampling, remove the 
nozzle cap, verify (if applicable) that the 
,,robe heater Is working and filter heater Is 
up to temperature, and that the pi tot tube 
and probe are properly positioned. Position 
the nozzle at the first traverse point with 
t.hc tip pointing directly Into the gas stream. 
Immediately start the pump and adjust the 
flow to lsokinetlc conditions. Nomographs a.re 
available for sampling trains using type S 
pltot tubes with 0.85±0.02 (coefficients (Co), 
and when sampling In a.Ir or a stack gas with 
equivalent density (molecular weight. M,1• 

equal to 29±4), which a.Id In the rapid ad
justment of the lsoklnetlc sampl!ng rate 
without excessive computations. APTD--0576 
details the procedure for using these nomo
gre.phs. If c. and M• are outside the above 
stated ranges, do ·not use the nomograph un
less appropriate steps a.re taken· to compen
sate for the deviations. 

When the stack Is under significant neg
ative pressure (height of lmpinger stem), 
take ca.re to close the coarse adjust valve 
before Inserting the probe Into the stack to 
avoid water backing Into the filter holder. If 
necessary, the pump may be turned on with 
the coarse adjust valve closed. 

When the probe Is In position, block off 
the openings a.round the probe and porthole 
to prevent unrepresentative dilution of the 
gas stream. 

Traverse the stack cross section, as re
quired by Method l 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
posl ted material. 

During the test run, make periodic adjust
ments to keep the probe and (If 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 20'C (68°F) at the impinger/slllca gel 
outlet, to avoid excessive moisture losses. 
Also, periodically check the level and zero 
of the manometer. 

If the pressure drop across the filter be
comes high enough to make isoklnetic sam
pl!ng 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 1~ Installed, conduct a 
leak check. The final emission results shall 
be based on the summation of nil 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 final emission 
results shall be based on the total of all 
sampling train catches. 

At the end of the sample run, turn off the 
pnmp, 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. If there Is dllliculty In maintaining 
trnklnetic rates due to source conditions, con
sult with the Administrator for possible 
variance on the lsoklnetlc rates. · 

1 Wlth acceptability of the test run to be 
based on the same criterion as In 7.1.4. · 
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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 he 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
pingers 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 
ce.refnl not to lose any condensate, If 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 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 filter-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 wlll 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; a.ny con
densate In the probe should be Included In 
this determination. Treat the samples as 
follows: 

No. 71778, Pauley, J. E., 8-5-75 

7.2.1 container No. 1. Transfer the Im
pinger water from the graduated cylinder 
to this container. Add the filter to this 
container. Wash all sample expo3ed sur
faces, Including the probe tip, probe, first 
three lmplngers, lmplnger connectors, filter 
holder, and graduated cylinder thoroughly 
with distilled water. Wash each oomponent 
t.11ree separate times with water and clean 
the probe and nozzle with brushes. A rnax
ilnum wash of 500 ml Is used, and the wash
ings 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 this con
tainer and seal. 

7.3 Analysis. Treat the contents of each 
sample container a.s described below. 

7.3.1 Container No. 1. 
7.3.1.1 Filter this container"s contents. In

cluding the Whatrnn.n 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 
NaOH to phenolphthalein and evaporate to 
less than 900 ml. 

7.3.1.2 Place the Whatman No. 541 filter 
containing the Insoluble matter (including 
the Whatma.n 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 CnO to the crucible and miK 
the contents thoroughly to form a slurry. Add 
a couple of drops of phenolphthalein Indi
cator. The indicator will turn red In a b~slc 
medium. The slurry should remain basic 
during the evaporation of the water or 
fluoride Ion will be lost. If the Indicator 
turns colorless during the evaporation. an 
acidic condition Is Indicated. If this happens 
add 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. 

Aft.er evaporat.ion of the wat.er, pince the 
crucible on n hot plate under a hood and 
slowly lncrea3e the t.emperature until th. 
paper chars. It may take several hours fo 
complete charring of the filter to occur. 

Place the crucible in a cold mume furnace 
and gradually (to prevent smoking) increase 
the temperature to 600°C, and main ta.In until 
the contents a.re reduced to an ash. Remove 
the crucible from the furnace and allow Jt to 
cool. 

7.3.1.3 Add npproKimately 4 g of crushed 
NaOH to the crucible and mlK. Return the 
crucible to the mume furnace, and fuse the 
sample for 10 minutes a.t 600°C. 

Remove the sample from the furnace and 
cool to ambient temperature. Using several 
rinsl.ngs of warm distilled water transfer 
the contents of the crucible to the beaker 
containing the filtrate from container No. 
1 (7 .3.1). To 11-5sure complete 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 n one-liter volumetric flask. Dllute 
to volume with dli;tilled w!fter and miK 
thoroughly. Allow any undissolved solids to 
settle. 

7.3.2 Cont.nlner 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-(Utllize a protective shield 
when carrying out this procedure). Place 400 
ml of distilled water In the distllling 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 fia.sk with constant swirling. Add some 
soft glass bends 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 
dlstillaWons. Discard the dlsti11ate. 

7.3.4 Distillation-Cool the contents of 
the distillation flask to below BO'C. Plpett. 
an aliquot of sample containing le~ 

than 0.6 mg F directly Into the dlstillin 
flask and ndt.I dlstllled water to make a tot.al 
volume or 220 ml added to the distilling 
flask. I For an estimate of what size aliquot 
does not exceed 0.6 mg F, select a.n aliquot 
of the solution and treat a.s described In 
Sect.Ion 7.3.6. This will give e.n approxima-
tion of the fluoride content, but only an ap
proxima.tion since Interfering Ions have not 
been removed by the distillation step.] 

Pince a 250 ml volumetric flask at the con
denser exist. Now begin distillation and 
gradually Increase the heat and collect all the 
distillate up to 175"C. Caution: Heating the 
solution above 175°C wlll cause sulfuric acid 
to dis till over. 

The acid in the distilllng flask can be 
used until there Is carryover of interference' 
or poor fluoride recovery. An occasional 
check of fluoride recovery with standard 
solutions Is advised. Tile acid should 
be changed whenever there Is less than 9C 

_percent recovery or blank values are h!gher 
than 0.1 ug/ml. 

7.3.5 Determination or concentration
Bring the distillate In the 250 ml volumetric 
flask to the mark with distilled water and 
miK thoroughly. Pipette a 25 mi aliquot from 
the distillate. Add an equal volume of TISAB 
and mlK. The sample should be at the 
same temperature as the calibration stand
ards when measurements are made. If 
ambient lab temperature fluctuates more 
than ±2"C fro1Il tho temperature at which· 
the calibration standards were measured, 
condition samples and standards In a con
stant temperature bath measurement. Stir 
the sample wl th n magnetic stirrer during 
measurement to mlnt.nlze electrode response 
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time. If the stirrer generates enough heat to 
change solution temperature, place a piece 
ot Insulating material such as cork 
. between the stirrer and the beaker. Dilute 
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 millivolt 
reading ls 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 Sampl!ng Train. 
8.1..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 
ot 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 recal!brated before use. 

Each nozzle shall be permanently and 
uniquely Identified. 

8.1.2 P1tot 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 call bra ted according to 
the procedure outlined In APTD-0576. When 
diaphragm pumps with by-pass valves are 
used, check !or 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 Is 
more than ±2 percent difference In flow 
rates when compared to the fully closed posi
tion or 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 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-Cal!brate dial 
and llquld 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. Pipet 
10 ml or 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 IO 
ml of 10-2 M solution to make a 10-3 M solu
tion In the same manner. Ree.pt 10-• and IO-• 
M solutions. 

Plpet 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 mllllvolt 
reading Is obtained, plot the value on the 
linear axis of semi-log graph paper versus 
concentration on the Jog axis. Plot the 
nominal value for concentration or the 
standard on the log axis, e.g., when 60 ml or 
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10-: 1\1 standard Is diluted with 50 ml TISAB, 
the concentration Is still designated "I0-2 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 dilute to 
concentrated standards. A straight-line cali
bration curve will be obtained, with nominal 
concentrations of IO!', 10!', 10-0, IO-', Io-1 

concentrations of JO->, 10-•. I0-3, IO-'. l0-1 

concentrations of 10-5, lO-•, I0-3, IO!', IOf1 

fluoride molarity on the Jog axis pl,otted 
versus electrode potential (In millivolts) on 
the linear scale. 

Calibrate the fiuorlde electrode dally, and 
check It hourly. Prepare fresh fiuorlde stand
ardizing solutions dally of 10-2 M or less. 
Store fluoride standardizing solutions In 
polyethylene or polypropylene containers. 
(Note: Certain specific ion meters have been 
d.eslgned specifically for fluoride electrode 
use and give a direct readout of fiuoride Ion 
concentration. These meters may be used In 
lieu of 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 dectmal 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/m>, 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 lsoklnetic sampling. 
M=Concentratlon of fluoride from calibra-

tion curve, molarity. 
mn=Total amount of particulate matter 

collected, mg. · 
M ~=Molecular weight of water, I8 gig-mole 

(18 lb/lb-mole). 
m.=Mass of residue of acetone after evap

oration, mg. 
Po.,=Barometrlc pressure at the sampling 

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=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 ( 0 R). 
T•••=Standard absolute temperature, 293" 

K (528° R). 
Va=Volume of acetone blank, ml. · 
Vaw=Volume of acetone used In wash, ml. 
V•=Volume of distillate collected, ml. 
Vio=Total volume of liquid collected In lm-

plngers and silica gel, ml. Volume of water 
In silica gel equals silica gel weight In
crease In grams times I ml/gram. Volume 
of llquld collected In lmplnger equals final 
volume minus Initial volume. 

Vm=Volume of gas sample as measured by 
dry gas meter, dcm (def). 

v .. r .. •1=Volume of gas sample measured by 
the dry gas meter corrected to standard 
conditions, dscm ( dsc!). 

Voocold>=Volume ot water vapor In the gas 
sample corrected to standard conditions, 
sam (set). 

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). 

Wa=Welgh.t of residue In acetone wash, mg. 
~H=Average pressure differential across the 

orifice (see fig. 13A-3), meter, mm lUO 
(In. H,O). 

p.=Denslty of acetone, mg/ml (see label on 
bottle). · 

r~=Denslty of water, 1 g/ml (0.00220 lb/ 
ml). 

e=Total sampling time, min. 
13.6=Speclflc 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 I3A. 

9.5 Moisture Content. Use Section 9.5 of 
Method 13A. 

9.6 Concentration 
9.6.1 Calculate the amount of fiuorlde In 

the sample according to equation 13B-1. 

where: 

V1 
F1=K-(V•) (M) 

A1 

K=19 mg/ml. 
9.6.2 Concentration of fluoride In stack 

gas. Use Section 9.6.2 of Method 13A. 
9.7 Isokinetlc variation. Use Section 9.7 

of Method 13A. 
9.8 Acceptable results. Use Section 9.8 or 

Met.hod 13A. 
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15 
(;FRI. 428-4) 

PART 60-STANDAROS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegations of Authority to State of Cali· 
fornia on Behalf of Bay Area, Monterey 
Bay !Jnified, Humboldt County and Del 
Norte County Air Pollution Control Dis-
tricts. · · 

Pursuant to the. delegations o! author
ity for the standards of performance for 
new stationary sources CNSPS> to the 
State of Ca.li!ornia on be~ of the Bay 
Area and Monterey Bay Unified ·Air Pol
lution Control Districts Cdated May 23, 
1975>. and on behalf or the Humboldt 
County and Del Norte County Air Pol
lution Control Districts Cda.ted. 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 a.mended § 60.4 
is set forth below. It adds the addresses 
of the Bay Area, Monterey Bay Unified, 
Humboldt County and Del Norte County 

·Air Pollution Control Districts, to which 
must be addressed all reports, requests, 
applications, submittal&, 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 
ma.king this. rulemaldng 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 atrected. The 
delegations which a.re reflected by this 

· administrative amendment. were effec
tive on May 23, 1975 CBay 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 o! the Air Pollution Control 
District addresses to the Code cf Federal 
Regulations. 

This rulemaldng 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. 
'Da~ed: Sept~mber 6:1975. 

STANLEY W. LEGRO, 
Assistant Administrator tor 

En/or cement. 
· Part 60 of Chapter I, Title 40 of the 

Code of Federal Regulations is amended 
as follows: . 

1. In § 60.4, paragraph Cb> ls amended 
by revising subparagraph (F) ,_to read ~. 
follows: 
§ 60.4 Address. .. • 

(b) ••• 

(A).-(E) • • • 
(P) Ca.lltorn1a 

• • . . 
Ba.y Area AJl' Pollution Control DlBtrlct. 

939 Ellis st., San Fra.nctsco, CA 94109. 
Del Norte county Air Pollutton control 

Dll!trtct. 5800 S. .Brotldw.y, Eureka, CA 
95501. . 

Humboldt CouDtJ Air PolluttoD Oon.trol 
District, 5600 S. B?oadwa7, 3ureka, CA 90001. 

· Monterey Bay Unified. Atr Pollution Control 
District, 420 Church St. (P.O. Box 487). Sa-
linas, CA 93901. . . . '" . . -·. . 

tf'R Doc.7:>-24202 Plled.9-IG-75;8:45 am) 
. ... . ·---
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Title 40=-lProtection o9 EnuironmGn~· 
CHAPTER ll-EIWBRONMENTA!. 

!PROTECTION AGIENC'lf 
SUSCHAPTER C-AIR PROGRAMS 

(FRL 407-3) 

. dltlonally, continuous monltoring of 
OPacity of emissions from the control de
vice ls r:equired. 

Performance: Electric Arc'l.~es 1n 
the Steel Industry" show Ull!.t carbon 
steel shops as well as alloy steel shops 
can reduce particulate matt.a' emissions 

SIGNIFICANT COlllllIENTS AND CHA.~GES to less than 12 mg/dscm by a.ppllcation 
MAI>~ TO THB PROPOSED REGm.ATION of well-designed i'abrtc filter collectors. 

PART 60-STANDARDS Of l?ERFORM· 
.Ai\ICE IFOR NEW STAT!ONARV SOUR«:IE$ 

All of the comment letters received by These data. also show tha.t combination 
EPA contained multiple comment.a. The dlrect shell evacuation-canopy hood s:vs
most significant comments and the dif- tems can control emission levels to less 

Electric Arc fFumsces in the Steel Bndwriry i'erences between the proposed and pro- than 12 mg/dscm. EPA believes that re-
On October 21, 1974 (39 FR 37466), mulgated regulations are discilssed below. vising the standard to 18 mg/dscm would 

wider section 111 of the Clean Air Act. In addition to the discussed changes, a allow relaxation of the design requlre
as amended, the Environmental Protec- · number of paragraphs and sections of ments of the fabric filter collectors which 
tlon Agency <EPA> proposed standards _ the proposed regulation were reorganized . are installed to meet the standard. Ac
of performance .for new and modified in the regulation promulgated herein. cordingly, the standard promulgated 
electric arc :furnaces 1n the steel industry. · (l) Applicability. One commentator herein llmit.s particulat.e matter emis
Interested persons participated in the questioned whether electric arc furnaces sions from the control device to less than 
rulemak1ng by submitting written com.; that use continuous feeding of prere- 12 mg/dscm. 
ments to EPA. A total of 19 comment let- duced ore pellet.a as the prima.ry source Two commentators requested that spe
i;ers was received, seven of which came of iron can comply with the proposed clflc concentration and opacity stand
from the industl-y, eight from stat.e a.nd standards of performance since the a.rds be established i'or emisslons from 
local a.1r pollution control agencies, and standards were based on data from con- scrubber controlled direct shell evacul!T> 
four from Federal agencies. The Free- ventlona.lly charged furnaces. Electric tion: systems. The argument for a sep
dom of Information Center, Room 202 arc· furnaces that use· prereduced. ore arate concentration standard was that 
West· Tower, 401 11/L Street, s.w .. Wash- pellet.a were not investigated by EPA emissions from scrubber controlled direct 
1ngton. 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 <0.022 gr/ 
issues and Agency responses available for development of the standard and was dscf) and, thus, even with the proposed 
public 1nspection. In addition, copies of several years from extensive use on com0

, proration provisions under § 60.274<b>, 
the issue summary and Agency responses mercia.1 sized furnaces. Emissions from it ls not possible to use 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- d11i'erent rates and in dlfi'erent amount.a stand.a.rd. The commentators also argued 
ter <PM-215>, 401 M Street, S.W., Washo over the steel production_ cycle .tha:n that a s~te opacity standard was 
ington, D.C. 20460 <specify:....Publlc emissions from conventionally charged necessary for scrubber equipped aystems 
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, thus, 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 to be appropriate, changes have are not suitable for application to electric EPA would like" to emphasize that use 
been made to the proposed regulation arc furnaces that use prereduced ore of venturt scrubbers to control the emu
and a.re 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 system of 

The bases for the proposed standards technology, emissions from these fur- emission reduction considering cost.a." 
are presented 1n "Background Informa- · naces may not be controllable to the level The promulga.ted standards of perform
tion for s.tandards of Performance: of all of the standards promulgated ance for electric arc furnaces reflect 
Electric Arc Furnaces 1n the steel In- herein; however, over the entire cycle the the degree of emission reduction achlev
dustry," <EPA-450/2-74-1>17a., b). Copies 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 and En- arc furnace. Therefore, EPA bellrves that lirves, ::iowever, that 'the regulation does 
g1neer1ng Division, Environmental Pro-' standards of performance :for electric a.re not preclude use of control systems that 
tection Agency Research Triangle Park furnaces using prereduced ore pellet.a . 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 emis- eflluent from a direct shell evacuation 
SUMMARY OF REaULATION sion reduction achievable and best avail- -system can ba 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 modlfled electric na.ces w1ll be conducted in the future and ber ·(pressure drop greater than ·60 in. 
~ furnaces in the steel industry standards of performance will be estab0 w.g.>. If the sciubber reduces partlcula.te 
limit particulat.e matter emissions from llshed. Consequently, electric a.re fur- matter emissions to O;Ol gr/dscf, then the 
the control device, from the shop, and naces that use continuous feedlng of pre0 fa.bric filter collector ls only required to 
from the dust-handling equipment. reduced ore pellet.a as the primary source reduce the_emissions from the canop~ 
Emissions from the control device a.re of iron are not subject to the require- hood to about 0.00~ gr/dscf 1n order for 
limited to less than 12 mg/dscm <0.0052 ment.s of this subpart. the emlssfon rates.to be less than 0.0052 
gr/dscf>. and 3 percent opacity, Furnace <2> Concentration standard for emill..: gr/dscf. Therefore, 1t 1s technically fea.si
emissions escaping capture by the callee- sUm8 from the control device. Four com- · ble for a fac1llty to use. a. high energy 
tion system a.nd 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 eflluent to 18 mg/dscm <0.008 gr/ · 0.0052 gr/dsci'. A concentration standard 
allowed during charging periods and dscf>· .from the proposed level of 12 mg/ oi' 0.022 gr/dscf for scrubbers would not 
tapping periods. Emissions from .. the dscm <0.0052 gr/dscf>. The ai·gument for requlre installation of control devices 
dust-handling equipment are limited to the higher standard was that the pro- which have a. collection emciency com
less than 10 percent opacity. The regula- posed standard had not been demon- parable to that of best control technology 
tion requires monitoring of flow rates strated on either carbon steel shops or-on <well-designed and well-operated fa.bric 
through each separately ducted emission combination direct shell evacuation- filter collector>. In addltion, electric arc 
capture hood and monitoring of the canopy hood control systems. Emission fumll.Ce particulate matter emlsslons are 
pressure inside the electric arc furnace measurement data presented 1n "Back- invisible to the human cay~ mt eii'iuen~ 
for direct shell evacuation systems. Ad- ground Information for Standards oi concentrations .Jess than· o.ox Br/dscl 
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when emitted from average diameter· 
stacks. For the reasons discussed above, 
neither a separate concentration stand
ard nor a separate opacity standard will 
be established as suggested by the com
mentators. 

<3> Control device··opacity standard. 
Four commentators suggested that the 
proposed control device opacity ·stand
ard either be revised from less than five 
percent opacity to less than ten percent 
opacity based on six-minute average val-· 
ues or that a time exemption be provided 
for 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 tilter col
lector is not necessary. For this appli
catioO, a well-designed and well-ma.in
tai.ned fabric filter colleetor should have 
no visible emissions curing an phases of 
the opera.ting cycle. The promulgated 
opacity standard, therefore, does not pro
vide a time exemption for pumng of the 
collector during the cleaning cycle. · 

The suggested revision of the proposed 
opacity standard to ten percent <based on 
six-minute average values) was con
sidered 1n light of recent changes in 
Method 9 of Appendix A to this part (39 
FR 39872>. The revisions to Meth:>d 9 
require that compliance with opacity 
standards be determined by averaging 
sets of 24 consecutive observations 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 are zero 
percent. EPA believes that the ten per-. 
c-:mt standard suggested by the com
mentators would allow much less effec
tive operation and maintenance of the 
control device· than is required by t.11e 
concentration standard. On the basis of 
available data., a five percent opacity 
standard <based on ·Six-minute average 
values> also is unnecessarily lenient. 

The proposed opacity standard of zero 
percent was revised slightly upward to be 
consistent with previously established 
opacity standards which are less strin
gent than their associated· concentration 
standards without .being unduly lax. The 
promulgated opadty . standard limits 
emissions from the control device to less 
than three percent opacity <based on 
averaging sets of 24 consecutive observa
tionS taken at 15-second intervals> . Use 
of six-minute average values to deter
mine compliance with applicable opacity 
standards makes opacity levels of any 
\'alue PoSSible, instead of the previous 
method's limitation of values at discrete 
intervals of :five percent opacity. · 

<4> Standards on emissions from the 
shop. Twelve commentators questioned 
the value of the shop opacity standards, 
arguing that the proposed standards 
are unenforceable, t.oO lenient, or too 
stringent. 

Commentators arguing for less stlin
gent or more stringent standards sug
gested various alternative opacity values 
for the charging or tapping period stand
ards, ditrerent averaging periods, and a 
different limitation on emissions from:the 
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shop during the meltdown a.nd refining 
period of the EAF opera.tton. Bees.use of 
these comments, the basJa !ar these 
.standards was thoroughly reevaluated. 
including a review of all a.vallable data 
a.nd follow-up contacts with commenta
tors who had offered suggestions. The 
follow-up contacts revealed tha.t the sug
gested revisions were opinions only and 
were not based on actual data. The re
~valuation of the data bases of the pro
posed sta.'lda.rds 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> alid 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
furna.ce shops would make it dlmcult to 
identify the periods In which the charg~ 
ing a:id ta.;., ping standards are applicable. 

<3l 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 surveillance and the re
sults would not be representative of rou
tine emissions. 

<5l 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· enforceable 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 011 the opacity of 
emissions exiting from the shop except 
for the exemption of one rninute/hour 
Per EAF during the refining and melt
down periods. The purpose of this ex
emption was to provide some allowance 
for putrs 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· additions 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 occulTed 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 require basing compliance on six
.minute avera.ges of the observations. Use. 
of six-minute averages of opacity read
ings is not consistent with alJO'lving a 
tim_e exemption. Deterl!lination of 
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whether brief puffs of emissions occur
J:"ing during refining and meltdown pe
riods &..."'6 due to "cave-ins" will be made 
at the time of determination of compli
ance. If such emissions are considered to 
be due to a "cave-in" or other uncontroll
able event, the evaluation may be re
peated 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 j)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
quired 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 
tlow rates for each o! the canopy hoods 
or other fume capture hoods and the 
furnace pressures 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 
fiow rate and pressure monitoring re
quirements if the building roof is never 
opened. 

The shop opacity standards promul
gated herein are applicable only during 
demonstrations of compliance of the af
fected facility. At all other times the 
operating conditions must be maintained 
at the baseline values or 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 U1e 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 dw·ation of the evaluation. The moni
toring of operations requirements will 
simplify enforcement of the ;regulation 
because neither the enforcing agency 
nor the ov,;ner 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 devices of suffi.cient accuracy 
to meet the require.'llents of § 60.274Cb) 
can be installed for $600-$4000 depend
ing on the fiow 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 transmis- 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- sentatively 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 oruy 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. strlp 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 effluent 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 sentati.ve 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 as 15-minute integrated avel'.- ments on hourly aver~ges of the moni- tions are not amenable to isokinetic 
ages. The pressure inside the electric arc taring data. EPA believes that one-hour sampling, then subisokinetic sampling 
furnace above the slag and metal fluctu- averaging periods would not Produce <that ls, 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 fllter callee- the sample toward collection of a greater 
an indication of the operation of the sys- tor and would not be useful for com- concentration than is actually present> 
tern. Electronic and 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 is not de
than $600 to acc.omplish 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 Ing by· Method 5 of Appendix A to this 
rectly 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 
ponent of· the monitoring system. These quirement will result in an excessive clarify that during emission testing of 
devices can provide a continuous inte- burden for properly operated and main- pressurized fabric' filter collectors the 
grated average on a strip chart recorder. tained facilities. . dilution air vents must be blocked otr for 

(5) EmiSsion monitoring. Three com- <6> Test method3 and procedures. the period of testing or the amount of 
mentators suggested deletion of the proa Two commentators questioned the pre- dilution must be determtned and a cor
posed opacity monitoring requirements - cision and accuracy of Method 5 of Ap- rectlon · 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 con
compartments in· pressurized fabric filter streams with particulate matter con- trol device. The need for dilution air cor
collectors make monitoring infeasible. cent;ra.tions less than 12 mg/dscm. EPA rcctlon· was discussed in "Background 
The proposed opacity monitoring require- has reviewed the sampling and analytical Information for Standards of Perfonn
ment.s have not been deleted because error _associated with Method 5 testing ance: Electric Arc FUrnaces in the Steel 
opacity monitoring is feasible on the con-. of low concentration gas streams. It was· Industry" but was_ not an explicit re
trol gystems of interest (closed or suction concluded that .if the recommended quirement in the proposed regulation. 
fabric filter collectors>. This subpart also minimum sample volume U60 dscf) is (7) Miscellaneous. Some commenta
permits use of alternative control sys- used, then the errors should be within tors on· the proposed standards of per
terns which are not amenable to testing the acceptable range for the method. formance for ferroalloy production facil
and monitoring using existing proce- Accordingly, the recommended minimum itles (39 FR ·37470> .questioned the ra
dures, providing. the owner or operator sample volumes and times of the Pro- tionale for the dtlferences between the 
can demonstrate compliance by altema- posed regulation are being promulgated electric arc furnace reguiation and the 
t17e methods.' If the owner or operator unchanged. , fenoalloy production faeilittes regulation 
plans to install a pressurized fabric filter Three commentators questioned what · with respect to methods of limiting fugi
collector, he should submit for the Ad- methodology was to be used in testing of tive emissions. The intent of both regu
mlnistrator's approval the emission test- open or pressurized fa.bric filter collec- lations is to require effective ca.pture and 
ing procedures and the method of mon- tors. These commentators advocated·that control of emissions from the source. The 
itoring 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 present instrumentation at a rea.- ment of a single test procedure for repre- emissions from the shop. The perfonn
sonable cost. Possible alternative methods sentative sampling of all pressurized ance of the control system 1s evaluated 
for monitoring of emissions from pres- fabric filter collectors is not feasible be- at the shop roof and/or other areas of 
surized fabric filter collectors include: cause of significant.variations in the de- emission to the atmosphere because it is 
CU monitoring of several compartments sign of these control devices. Test proce- not· possible to evaluate the performance 
by a conventional path length transmis- dures for demonstrating compliance with of the collection system inside the shop. 
someter and rotation of the transmis- the standard, howev!!r, can be developed In electric arc furnace shops, collection 
someter to other groups of collecto'r"com- on a case-by-case basis. The promulgated systems for capture of charging and tap.! 
partments on 11 scheduled basis or (2) regulation does require that the owner ping period emissions must be located a.t_ 
monitoring with several conventional or operator design and construct the least 30 or 40 feet above the furnace tO 
path length transmissometers. In add!- · control device so that representative allow free movement of the crane which 
tlon to monitoring schemes based on con- measurement of the particulate matter charges raw materials to the furnace.-
vention.al path length transmissometers. emissions is feasible.· Fumes from charging, tapping; and ether. 
a long path transmissometer could be Provisions in 40 CFR 60.S<b> allow the activities rise and accumulate ln the 
used to mo~tor emissions from a pres• - owner or operator upon approval by the upi>er areas of the building, thus obscur
surized fabnc filter collector. Transmis- Administrator to show compliance with ing visibll1ty. Baca.use of the poor visibu..: 
someters capable of monitoring distances the standard of performance by use of ity within the shop, the performance of 
up to 150 meters are commercially avail- an "equivalent" test method or "alterna- the emission collection systein can only 
able and have been demonstrated to ac- tive" test method. For pressurized fabric be eval~ated at the point where· emis• 
curately monitor opacity. Use of long filter collectors, the owner or operator 1s sions are discharged to the. atmosph~re; 
path transmissometers on pressurized responsible for development of an "alter- Ferroalloy electric submerged arc fur-
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aace operattons don~ require thiS large move particulate ma.tter generated. by Ciil> Opacity standards under para
free space between the furnace and the an EAPCs> from the efiluent gas stream. graph Ca) <3> of this section shall apply 
collection device <hood>. Visibility Cd> "Capture system" means the only du.l'i.ng periods when fiow rates and 
around the electric submerged arc fur- equipment Uncluding ducts, hoods, fans, pressures are being established under 
nace is good. Consequently, the perform- dampers, etc.> used ti(> capture or trans- · § 60.274 Cc> and Cf). 
ance of the collection device on a. ferro- . port particulate matter generated by an <iv> Where the capture sYstem is op
alloy furnace may be evaluated a.t the . EAF to the air pollution control device. erated such tha.t the roof of the shop is 
collection area rather than a.t the point Ce) "Charge" means the addition of closed during the charge and the tap, 
·of discharge t.o the atmosphere.· · iron and steel scrap or other materials and emissions to the atmosphere are pre-

Ettective date. In accordance with sec- ·into the top of an electric arc furnace.· vented until the roof 1s opened after 
tion 111 of the Act, these regulations pre- en "Charging period" means the time completion of the charge or tap, the shop 
scribing standards of perfoi;mance for period commencing at the moment an opacity standards under paragraph (a) 
electric arc fumaces in the steel indus- EAF starts t.o open and ending either (3) of this section shall apply 'when the 
·try are effective on September 23, 1975, 0 ·three minutes after the EAF roof 1s roof is opened and shall continue to ap
and apply t.o electrtc arc furnaces and returned to its closed position or six ply for the length of time defined by the 
their . associated ·dust-handling equip- minutes after commencement of open- charging and/or tapping periods. 
ment, the construction or modification Ing of the roof, whichever is longer. Cb) On and after the date on which the 
of which was commenced after Octo- Cg> ·~Tap" means the pouring of_ performance test required to be. con-
ber 31, 1974. molten steel from an EAF. . . ducted by § 60.8 is completed, no owner 

Dated. 8 tembe 15 1975 Ch)' "Tapping period" means the time or operator subject to the provisions of 
· . · ep r • · period commencing at. the moment an this subpart shall cause to be discharged 

JOHN QUARLES, EAF begins to tilt to pour and ending into the atmosphere from dust-handling 
Acting Administrator.. either-three minutes after an EAF re- equipment any gases which exhibit 10 

P"¥~ 60 of Cha.pter I, Title 40 of -the turns to an upright position or six percent opacity or greater. 
- - minutes after commencing to tilt,' which-

Code of Federal Regula.tions is a.mended ever is longer. § 60.273 Emission monitoring. 
ea follows: (1) "Meltdown and refining" means . Ca) A continuous monitoring system 
· 1. The ta.ble of sections is a.mended by that phase of the steel production cycle for the measurement of the opacity of 
adding sub~art AA as !allows: when charge material is melted and un- emissions discharged into the atmosphere 

• • • • • desirable elements are removed from the from the control device<s> shall be in-
Subpart AA-Standards Clf Performance for Steel metal. stalled, calibrated, maintained, and op-

Plents: Electric Arc Furnaces (j) "Meltdown and refining period" erated. by the owner or operator subject 
60.270 AppllcabWty and destgna.tlon of af- means the time period commencing at to the provisions of this subpart. 

fectOd facility. the termination of the inJtial charging Cb) For the purpose of reports under 
60.271 
60.272 
60.273 
60.274 
60.275 

~~~~ pa.rtlcula.te matter. period and ending at the initia.tlon of the § 60.7Cc), periods of excess emissions that 
Emission mon1t.or1ng. tapping pertod, excluding any intermedi-' shall be reported are defined as all s!x-
Moli.it.or1ng ot operations. ate charging pertods. minute periods during which the aver-
Test methods and procedures. Ck) "Shop opacity" means the artth- age opacity 1s three percent or greater. 

• • • • • metic avera.ge of 24: or more opac:ity ob- § 60 274 .. I · r 
servations of emissions from the shop · " orutoring 0 operations. · 

2. Part 60 is amended by adding sub- taken in accordance with Method 9 of (a) The owner or operator subject to 
part AA as follows: Appendix A of this part for the appllca- the provisions of this subpart shall main-

• • . .. • 
Subpart AA-Standards of Performance 
for Steel Plants: Electric Arc Furnaces 

§ 60.270 Applicability and design~tion 
of affected facility. . 

The provisions of this subpart are ap
pllcable t.o the following affected facili
ties in steel plants: electric arc furnaces 
and dust-handllng equipment. 
§ 60.271 Definitions. 

As used 1n this subpart, all terms not 
defined herein shall have the meaning 
given them 1n the Act and in subpart .A 
of this part. 

<a> "Electrle arc furnace" <EAF> · 
means a.DY furna.ce tha.t produces molten 
steel and ilea.ta the charge materials 
with electric arcs from carbon electrodes. 
Furnaces from which the molten steel is 
ca.st 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 pelleta are not affected 
facilities within the scope of this 
definition. 

Cb) "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 t.o this sub-
part. .-

<c> "Control device" means the afr 
pollution control equipment used to re-

ble time. pertods. ta.in records daily of the following infor-
m "Heat time" means the period matlon: 

commencing when scrap Is charged t.o an Cl> Time' and duration of each 
empty EAP and terminat!ng when the charge; 
EAF tap is completed. C2> Time and duration of each tap; 

Cm) "Shop" means the bUllding which <3> All flow rate data obtained under 
. houses one or more EAF's. paragraph <b>. of this section, or equiva-

<n> "Direct shell evacuation system" lent obtained. under paragraph Cd> of 
means any system that maintains a neg- th1s section; and . 
ative pressure within the EAF above the (4) All pressure data obtained tmder 
slag or metal and ducts these emiSsions ·paragraph Ce) o! this section. 
to the control device. <b> Except as provided under para-

§ 60.272 Standard £0•. particulate mat- graph Cd) of this section, the owner or 
• operator subject to the provisions of this 

ter. subpart shall install, calibrate, · and 
<a> On and after the date on which maintain- a monitoring device that con

the performance test required to be con- tinously records the volumetrtc flciw rate 
ducted by § 60.8 is completed, no owner through each separately ducted hood. 
or operator subject to the provisions of The mon1tor1r.g device<s> may ·be in
this subpart shall cause to be discharged stalled 1n any appropriate location in 
into the atmosphere trom an electric arc the exha~t duct such that reproducible 
furnace any gases which: flow-rate monitoring will result. The flow 

Cl) Exit from a control device and rate monitoring device<s> shall have an 
contain particulate matter in excess of accuracy of ±10 percent over its normal 
12 mg/dscm (0.0052 gr/dscf). operating range and shall be calibrated 

(2) Exit from a control device and ex- according to the manufacturer's instruc-
hibit three percent opacity or greater. tions. The Administrator may require 

(3) Exit from a shop and, due solely the owner or operator to demons':r?. t.e 
to operations of any EAF<s), exhibit· the accuracy of the monitoring device<sl 
greater than zero percent shop opacity relative to Methods 1 and 2 of Appendix: 
except; A of this part. 

m Shop opacity greater than zero per- (c) When the owner or operator of 
cent, but less than 20 percent, may occur a.n EAF is required to demonstrate com
during charging pertods. pllance with the standard under § 60.272 

cm Shop opacity greater than zero <e.> <3> and at any other time the Ad
pereent, but less than 40 percent, may ministrator may reciu1re <under sectlo:i 
occur during tapping periods. 114 o! the Act, as amended). the volu-
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metric flow rate through each separat.ely 
ducted hood shall be det.ermined during 
all periods in which the hood is operat.ed 
for the purpose. of capturing emissions 
from the EAF using the monitorillg de
vice under paragraph Cb> of this section. 
The owner or operator may petition the 
Adm!nistrator for reestablishment of 
these flow rates whenever the owner or 
operator can demonstrate to the Admin
istrator's satisfaction that the EAF oper
ating conditions upon which the flow 
rates were previously established are no 
longer applicable. The flow rates deter
mined during the most recent demon
stration· of compliance shall be main
tained Cor may be exceeded> at the ap
propriate level for each applicable period. 
Operation at lower flow rates may be 
considered by the Administrator to be 
unacceptable operation and maintenance 
of the affect.ed facility. 

Cd> The owner or operator may peti
tion the Administrator to approve any 
alternative method that will provide a 
continuous record of operation of each 
emission capture system. 

<e> Where emissions during any phase 
of the heat time are controlled by use 
of a direct ·shell evacuation syst.em, the 
owner or operator shall Install, calibrate, 
and maintain a monitoring device that 
continuously records the pressure in the· 
free space inside the EAF. The pressure 
shall be recorded as 15-minut.e inte
grated averages. The monitoring device. 
may be installed in any appropriate lo
cation in the EAF such that reproduc
ible .results will be obtained. The pres
sure monitoring device shall have an ac
curacy of ± 5 mm of water gauge over 
its normal operating range and shall be 
calibrated according to the manufac
turer's Instructions. 

<f> When the owner or operator of an 
EAF ls required to demonstrate compli
ance with the standard under § 60.272 
<a> (3) and at any other time the Ad
ministrator may require <under section 
114 of the Act, as amended>, the pressure 
in the free space Inside-the furnace shall 
be determined during the meltdown and 
refining periodCs> using the monitoring 
device under paragraph <e> of th1s sec
tion. The owner or operator may peti
tion the Administrator for reestablish
ment of the 15-minut.e integrat.ed aver
age pressure whenever the owner or 
operator can demonstrat.e to the Adm1n-

IRUl.ES AN!:» REGUl.AYIONS 

lstrator's satisfaction that the EAF op
erating conditions upon which the pres
sures were previously established are no 
longer applicable. The pressure deter
mined during the.most recent demon
stration of compliance shall be main
tained at all times the EAF is operating 
in a meltdown and refining period. Op
eration at -higher pressures may be eon

. sidered by the Administrator to· be un-
acceptable operation and maintenance 
of the affected facility .. 

Cg> Where the capture system is de
signed and operated such that all emis
sions are capt,ured and ducted to a con
trol device, the owner or operator shall 
not be subject to the requirements of this 
section. 
§ 60.275 Test methods and procedures. 

<a> Reference methods in Appendix A 
of this part, except as provided under 
§'60.8<b>, shall be used to det.ermine 
compliance with the standards pre
scribed under § 60.272 as follows: 

(1) Method 5 for concentration of par
ticulate matter and associated 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. 
(bl For Method 5, the sampling time 

for each run shall be at least four hours. 
When a single EAF is sampled, the sam
pling time for each run shall also in:. 
elude an integral number of heats. 
Shorter sampling times, when necessi
tated by process variables or other fac
tors, may be approved by the Admin
istrator. The minimum sample volume 
shall be 4.5 dscm <160 dscfl. 

<c> For the purpose of this subpart, 
the owner or operator shall conduct the 
demonstration of compliance with 60.-
272 (a)(3) and furnish the Adminis.:. 
trator a written report of the results of 

·the test. · 
Cd> During any performance test re

quired under § 60.8 of this part, no gase
ous diluents may be added to the 
emuent gas stream after "the fabric in 
any pressurized fabric :flit.er collector, 
unless the amount . of dilution is sepa
rately determined and considered in the 

be determined uslnir tlti foll9~ 
equation: 

"-where: 

N 
::Ecc.Q.)., 

Co . .::.nN...,=:._1 __ _ 

::ECQ.)., 
n=l 

C,=concentratlon of parltculate matter 
In mg/dscm (gr/dscl) u detennlned 
bymetbod5. · • · 

N=total number of control devtcee 
· tested. 
Q,=volumetrlc flow rate of the emuent 

· gos stream In dscmJhr (dscl/hr) as 
determined by method 2. 

(C,Q,). or (Q,).=vnlue or the applicable parameter for 
each control devtco tested. 

<f> AilY control device subject tO the 
provisions of this subpart sha.11 be de
signed and constructed to allow meas
urement of emissions using applicable 
test methods and procedures. · 

Cg> Where emissions from any EAF<s) 
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: · 

<ll Base compliance on control of the 
combined emissions. 

<2> 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 (g) <2> of this 
section. 

Ch> Where emissions from any EAF<s> 
are combined with emissions from facili
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 
Cal (3) : 

< 1 > Base compliance on control of the 
combined emissions. 

(2) Shut down operation of-facilities 
not subject to the provisions of this 
s11.bpart. 

(3) Any combination of the criteri111 
of paragraphs <h> Cl>· and Ch> <2> · of this 
section.· 

0 0 0 . 0 

determination of emissions; (SeCs. 111 and 114. of tha Olean A1r Act, 80 

<e> When more than one control de- · amended bf G3C. ~(11>) of Pub. L. 91-600. ae, 
vice serves the EAF<s> being tested, the Stat. 1678 (<ll!I u.s.o. 18ll7o-G. 166'7~)) 
concentration of particulate matter shall (FR ooc.7&-a51381Rled M2-'7B;0:® e.m) 
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17 
lftle 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-A: PROGRAMS 

(FRL 438-3] 

PART 60-STANOAROS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority To State of Cali· 
fornia on Behalf of Kem 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- . 
trlcts. 

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 ls effective Immedi
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 25, 1975. 
STANLEY W. LEGRO, 

Assistant Administrator fbr 
Enforeement. 

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 as 
follows: 
§ 60.4 AddrcsR. 

(b) ••• 

(A)-(E) • • • 
F--Caltforn1a-
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. 
Humboldt county Alr Pollution Control 

District, 5600.S. Broadway, Eureka, CA 95501. 
Kern County Alr Pollution Control Dis

trict, 1700 Flower St. (P.O. Box 997). Bakers
field, CA 93~02. 

Monterey Bay Unified Air Pollution Con
trol District. f20 Cburcb St. (P.O. Box f87). 
Salinas, CA 93901. 

RULES ANO REGULATIONS 

Trinity County Air Pollution eo..trot Dta
trtct, Box AJ. Weavervllle. CA gaoga. 

• • • 
:FR Docl'.'1~26271 FUed ~l>-76;8:46 am) 
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(PRL 423-7) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Emission Monitoring Requirements and 
Revisions to Performance Testing 
Methods 
On September 11, 1974 <39 FR 32852>, 

the Environmental Protection Agency 
'EPA> proposed revisions to 40 CFRPart 
60, Standards of Performance for New 
Stationary Sources, to establish s~i.fic 
requirements perta.ining to continuous 
emission monitoring system performance 
specifications, opezy.ting procedures, data. 
'reduction, and report·ing requlrements23 
These requirements woUld apply t.o new 
and modified facilities covered under 
Part 60, but would not apply to existing 
facilities. 

Simultaneously. {39 FR 328.71). the 
Agency proposed revisions to 4(} CFR 
Part 51, Requirements for the Prepara
tio·n, Adoption, and Submittal of Imple
mentation Plans, which would require 
States t.o revise their State Implementa
tion Plans <SIP's> to· include legal en-· 
forceable procedures requiring certain 
specified stationary sources to monitor 
emissions on a continuous basis. These 
reqUirements would apply t.o existing fa
cilities, which are not covered under Part 
60. 

Interested parties participated in the 
rulemaking by sending comments to EPA. 
A total of 105 comment letters were re
ceived on the proposed revisions to Part 
60 from monitoring equipment manufac
turers, data processing equipment manu
facturers, industrial users of monitoring 
equipment, air pollution control agencies 
including State, local, and EPA regional 
offices, other Federal agencies, and con
sultants. Copies of the comment letters 
received and a summary of the issues and 
EPA's responses are available for insoec
tion and copying at the U.S. Environ
mental Protection Agency, Public Infor
mation Reference Unit. Room 2922 <EPA 
Library), 401 M Street, S.W., Washing
ton, D.C. In addition, copi~s of the issue 
summary and EPA responses m:ay be ob
tained upon written request from the 
EPA Public Information Center <PM-
215>, 401 M Street,- S.W., Washingt.on: 
D.C. 20460 <specify Public Comment 
Summary: Emission Monitoring Require
ments>. The comments have been care
fully considered, additional information 
has been collected and assessed, and 
where determined by the Administrator 
to be appropriate, changes have been 
made to the proposed regulations. Thes.e 
changes are incorporated in the regula
tions promulgated herein. 

BACKGJ!OUND 
At the time the regulations were pro

posed <September 11, 1974), EPA had 
prcmulgated 12 standards of perform
ance for new stationary sources under 
section. 111 of the Clean. Air· Act, as 
amended, four of which required the af
fected facilities to install and operate 
systems which continuously monitor the 
levels of pollutant emissions, where the 
technical feasibility exists using cur
rently available continuous monitoring 
technology, and where the cost of the 

systems is reasonable. When tne four-· control equipment e.nd V10uld result-in 
standards that require monitoring -sys- lower costs to the source a.nd allow more 
tems.were promulgated, EPA had limned e1fective use of EPA resources by elimt

·knowledge about the operation of such nating the need for handling and stor
systems because only a few systems had ing · Jarge amounts of data. There.fore. 
been. installed; thus, the requirements .the regulat.lon promulgated herein re
were specified in general terms. EPA quires owners or operators t.o report only 
initiated a program to develop perform- excess emissions and. t.o n1aintain a 
ance specifications and obtain infonna- permanent record of all emission data 
tion on the operation of continuous for a period of .two years. · 
monitoring systems .. The program was In addition, the proposed specification 
designed to assess the systems• accuracy, of minimum data reduction procedures 
reliability, costs, and problems related has been changed. Rather than requiring 
to installation, operation, maintenance, integrated averages as proposed, the reg
and data handling. The proposed regu- ulations promulgated herein 9.lso spec
lations (39 FR 32852) were based on the ify a method by which a m.ipimum num
results of this program. ber of data points· may be used to com-

The purpose of regulations promul- pute average emission rates. For exam
gated herein is to establish minimum pie, average opacity emissions over a six· 
performance specifications for continu- minute period may be calculated from a 
ous monitoring systems, minimum data minimum o-f 24 data. points equally 
reduction requirements, operating pro- spaced over each six-minute period. Any 
cedures, and reportiiig requirements for number of equally spaced data points in 
those affected facilities required to in- excess of 24 or continuously .. integrated 
stall continuous · monitoring ·systems. ·data may also be used to compute six

. The· specifications and procedures are minute averages. This specification of 
designed to assure that the data obtained nummum computation requirements 
from continuous monitoring systems will combined with the requirement to report 
be accurate and reliable and provide the only excess emissions provides source 
necessary- information for determining owners and operators with maxinmm 
whether an owner or operator is follow- flexibility to select from a wide choice of 
ing proper operation and maintenance optional data ·reduction procedures. 
procedures. Sources which monitor only opaclty ru1d 

which" infrequently experience excess 
SIGNIFICANT COMMENTS AND CHANGES emissions may choose to utilize strip 

MADE To . PROPOSED REGULATIONS chart recorders, with or without contin-
Many of the comment letters received uous six-minute integrators; whereas 

by EPA contained multiple comments. sources monitoring tv.;-o or more pollut~ 
The most significant comments .and the ants plus other para.meters necessary to 
differences between the proposed and convert to units of the emission stand
ftnal regulations are discussed below. ard may choose to utilize. existing com-

(1) Subpart A-General Provisions. puters or electronic data processes in
The greatest number of comments re- corporated with the monitoring system. 
ceived pertained to the methodology and All data must be retained for two years, 
expense of obtaining and reporting con- but only excess emissions need be re~ 
tinuous monitoring system emission duced to units of the standard. However, 
data. Hoth air pollution control agencies in order to report excess emissions, ade
and affected users of monitoring equip- quate procedures must be utilized to in
ment presented the view that the pro- . sure that excess emissions are identified. 
posed regulations requiring that all H~re arrain, certain sources with minimal 
emission data be reported were exces- · excess emissions can determine excess 
sive, and that reports of only excess errjssions by review of strip charts, while 
emissions and retention of all the data for ·sources with varying emission and cx
two years on the affected facility's cess air rates will most likely need to 
premises is sufficient. Twenty-five· com- reduce all data t.o units of the standard to 
mentators suggested that the effective- identify any excess emissions. The regu
ness of the operation and maintenance of lations promulgated herein allow the use 
an affected facility and its air Pollution of extractive, gaseous monitoring systems 
control system could be determined by on a time sharing basis by installing sam
reporting only excess emissions. Fifteen piing probes at several locations, provided 
others recommended deleting the report- the minimum number of data points 
ing reqUirements entirely. (four per. hour) are obtained. 

EPA has reviewed these comments and Several commentators stated that the 
"has contacted vendors of monitoring and averaging periods for reduction of moni:.. 
data acquisition equipment .. for addi- toring data. especiallv opacity, were too 
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 
requirements. Con5ideration was also recorded. EPA evaluated these comments 
given to the resources that would be re- and concluded that to be useful to source 
quired of EPA to enforce the proposed owners and operators as well as enforce
requirement, the costs that wou1d be ment agencies, the averaging time for the 
incurred by an affected source, and the continuous monitoring data should be 
effectiveness of the proposed require- reasonably consistent with the averag
ment in comparison with a requirement ing time for the reference methods used 
to report only excess emissions. EPA during performance tests. The data re
concluded that reporting only excess duction requirements ·ror- opacity have 
emissions would assure proper operation been substantially reduced because the 
and maintenance of the air:· pollution averaging period was changed from one 
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minute·, which was propose<f. tO six mtn- Several commentators noted that the 
utes to be consistent with revisions made proposed reporting requirements are un
to Method 9 (39 FR 39872) ; ··· · ·· '- necessary for ·affected facilities _not re-

Numerous comments were received on quired to install continuous monitoring 
proposed § 60.13 which resulted in several. systems. Consequently, the regulations 
changes. The proposed section has been promulgated herein do not contain ·the 
reorganized and .·revised fa several re- requirements:· : - · · ·· ~ 
s.Pects to accommodate~ the·· comments Numerous · comments were received 
and provide clarity, to. more· specifically which indicated that some monitoring 
delineate the equipment subject to Per- systems may not be compatible with the 
formance Specifications in Appendix B, proposed test procedures and require
and to more specifically define require-. ments. The comments were evaluated 
meats for equipment purchased prior to and, where appropriate, the proposed 
September ·11, 1974. The ·provisions in test procedures and requirements were 

··§ 60.13 are not intended to prevent the changed. The· procedures and require-
use of any equipment that can be demon- men ts promulgated herein are.applicable 
strated to .be reliable and accurate; to the majority of acceptable systems; 
therefore, ·the performance of monitor- however, EPA recognizes that there may 
ing syste~ is specified in general terms be some acceptable· systems available · 
with minima.I references to specific equip- now or in the future which could not 
ment types. The provisions in.§ 60.13(!) meet the requirements. Because of this, 
are included to allow owners or operators the regulations promulgated herein in.
and equipment vendors to apply to the elude a provision which allows the Ad
Administrator for approval to ·use .alter- ministrator to approve alternative testing 
native equipment or procedures when . procedures. Eleven commentators noted 
equipment capable of producing accw-ate that adjustment of the monitoring in
results may· not be cornniercially avail- strun1ents may not be necessary as a re
able <e.g. condensed water vapor inter- sUlt of daily zero and span checks. Ac
feres with measurement of opacity), cordingly, the regulations promulgated 
when-unusual circumstances may justify herein require adjustments only. when 
less costly procec'.ures, or whe~1 the owner applicable 24-hour drift limits are ex
or operator or equipment vendor may ceeded. Four commentators stated that 
simply prefer to use other equipment or it is not necessary to introduce calibra
procedures that are consistent with his tion gases near the probe tips. EPA has 
current practices. demonstrated in field evaluations that 

Several paragraphs . in § 80.13 have this requirement is necessary in order to 
been changed on the basis of the com- assure accurate results; therefore, the 
ments received. In response to comments 'requirement has been retained. The re
that the monitor operating frequeucy re- quirement enables detection of any dilu
quirements did not consider periods when tion or absorption of p0llutant gas by the 
the monitor is inoperative or undergo- plumbing and conditioning systems prior 
ing maintenance, calibration, and adjust- to the pollutant gas entering the gas 
ment, the operating frequency require- analyzer. 
ments have 'been changed. Also the fre- Provisions have been added to these 
quency of cycling requirement for opacity regulations to require that the gas mix
monitors has been changed to be con- tures used for the daily calibration check 
sistent with the response time require- of extractive continuous monitoring sys
ment in Performance Specification l, terns be traceable to National Bureau of 
which reflects the capability of commer- . standards <NBS> reference gases. ca.li
cially available equipment. bration gases used to conduct system 

A second area that received comment e\•aluations under Appendix B must 
concerns maintenance performed upon either be analyzed prior to use or shown 
continuous monitoring·· systems. Six to be traceable to NBS ma-terials. This 
commentators noted that. the proposed traceability requirement will assure the 
regulation requiring extensive retesting · accuracy of the calibration gas mixtures 
of continuous monitoring systems for all and the comparability of data from sys
minor failures would discourage proper terns at all locations. These traceability 
maintenance of" the ·systems. Two other requirements will not be applied when
commentators noted the difficulty of de- ever the NBS materials are not available. 
termining a general list of-critical coin- · A list of available NBS Standard Refer
ponents, the replacement of which woUld ence Materials may be obtained from the · 
automatically require a retest of the sys- omce of Standard Reference Materials, 
tern. Nevertheless, It is EPA's opinion Room B311, Chemistl'Y Building, Na:.. 
that some control must be exercised to tional Bi:reau of Standards, Washin!iton, 
insure that a suitable monitoring system D.C. 20234. 
is not rendered unsuitable by substantial Recertification of f,he continued ac
alteration or a lack of needed mainte- · curacy of the calibration gas mixtures is 
nance. Accordingly, the regulations pro- also necessary and should be performed 
muigated herein require that owners or ··at intervals recommended by the cali
operators submit with the quarterly re- . brat!on gas mixture manufacturer. The 
port information on any repairs or modi- NBS materials and calibration gas mix
fications made to the system during the tures traceable to these materials should 
reporting period. Based upon this tnfor- not be used after eXPiration of their 
mation, the Administrator may .review stated ~helf-life. Manufacturers of call~ 
the status of the monitoring system with 
the owner or operator and, if determined bration gas mixtures generally. use NBS 
to be necessary, require retesting Of. the materials for-. traceability . purposes, 
continuoiis monitoring system<s>. -. · th~r--~''""· 'h"~" q.mendments to the reg-
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ulations will not impose addit.ic.ial re
quirements upon most manufac';urers. 

<2l ··subpart" D-Fossil-Fuel Fired 
Steam Generators. Eighteen commenta
tors had questions or remarks concern
ing the proposed revisions dealing wiU1 
fuel analysis. The evaluation of these 
comments and discussions with coal sup
pliers and electric utility companies led 
the Agency to conclude ·that the pro
posed provisions for fuel analysis are not 
adequate or consistent with the current 
fuel situation. An attempt was made to 
revise the proposed provisions; however, 
it· became apparent that an in-depth 
study would be necessary before mean
ingful pro\isions could be developed. The 
Agency has decided to promulgate all of 
the regulations except those dealing with 
fuel analysis. The fuel analysis provi
sions of Subpart D have been reserved 
in the regulations promulgated herein. 
The Agency has initiated a study to ob
tain the necessary information on the 
variability of sulfur content in fuels, and 
the capability of fossil fuel fired steam 
generators to use fuel analysis and 
blending to prevent excess sulfur dioxide 
emissions. The results of this study will 
be used to determine whether fuel anal
ysis sh<>uld be allowed as a means of 
measuring excess emissions,. and if al
lowed, what procedure should be re
quired. It should be pointed out that 
this action does not affect facilities which 
use flue gas desulfurization as a means 
of complying with the sulfur dioxide 
standard; these facilities a.re still re
quired to install continuous emission 
monitoring systems for sulfur dioxide. 
Facilities which use low sulfur fuel a.5 a. 
means of complying with the stilfur di
oxide standard may use a continuous 
sulfur dioxide monitor or fuel analysis. 
For facilities that elect to use fuel anal
ysis procedures. fuels are not required 
to be sampled or analyzed for prepara
tion of rep0rts of excess emissions until 
the Agency finalizes the procedures and 
reauirements. 

Three commentators recommended 
that carbon dioxide continuous monitor
ing systems be allowed as an alternative 
for oxygen monitoring for measurement 
of the amount of d!luents in flue .gases 
from · steam generators. The Agency 
agrees with this recommendation and has· 
included a provision which allows the use 
of carbon dioxide monitors. This pro
vision allows the use of pollutant moni- · 
tors that produce data on a wet basis 
without requiring additional equipment 
or procedures for correction of data to a 
dry basis... Where co, or O, data· are not 
collected on a consistent basis <wet or; 
dry) with the pollutant data, or where 
oxygen is measured .on a wet basis, al-· 
ternative procedures to provide correc- · 
tions for stack moisture and .excess air' 
must be approved by the Administrator,, 
Similarly, use of a carbon dioxide con
tinuous monitoring system downstream 
ofa flue gas desulfurization system is not 
permitted without the Administrator's· 
prior approval due to the potential for 
absor-ption of co, within the control 
device. It-should be noted that when any 

-fuel 1s fired directly in the ·stac!t gases 
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for reheating, the· F and F. f~tors" coollng-t.oamblenttemperatureandpres-- -1S not.constant--from one source to.the 
promUlgated herein mlist b·e prorated. sure, as would occur upon release to the next. Since the temperature varies, -in~ 
based upon the total heat. input of the . atmosphere. As such, an emission fact.or 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, not necessarily be of· matter and does not allow for compari
any facility using a flue gas desulfuriza- use in an ambient 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 se.mpling 
monitoring iristrumentation due t.o the fact ·that standards of performance are filter temperature controlled-at approxl
restrictions on use of a CO,.diluent moni-· intended t.o 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 fCI,. new fn"-<il1-fuel 
subject t.o the Administrator's approval. consistent with best demonstrated tech- ·fired steam. generat.ors. 

Two commentators requested that an nology, considering cost. The Adminis- _ _, __ Subsequent to the promulgation of·tne 
additional factor <F v) be developed for trator, in establishing such standards, is standards of performance for steam 
use with oxygen ~ontir.uous monitorµig required t.o identify .best demonstrated generators,·data became available indi
systems that measure flue gas diluents on_ · technology and t.o develop standards eating tha~ 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 contror technology steam generator stacks may be collected 
The error In the accuracy of the factor to be predictable, the compliance meth- by Method 5 at lower temperatures Cbeq 
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·, 
riations in flue gas moisture content due systems. _ would -not be controllable by emission re
to fiuctuations In ambient humidity or c. The method should Include sufficient __ ductlon systems involving electrostatic 
fuel moisture content. However, EPA will detail as needed· t.o 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 procedures particulate matter- standards. Method 5 in the past two years have confirmed that 
to control the accuracy of the F w factor · meets the above criteria by providing de- ,:;uch 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.
measurementsproposed 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- . as compared to about 150° C was found 
tremes of operating conditions perature and is not an absolute quantity. to be variable, ranging from O.OO:t t.o 
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 upan particu- sarily predictable, since total sUlfur oxide 
posed requirements for recording heat late formation is unknown, the effect on r,oncentration, boiler design and opera.
input are superfiuous because this infer- an emission control limitation for partic- tion, and fuel additives each appear t.o 
mation is not needed to convert monitor- ulate matter 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- fommnce for sulfur oxides is not a seri
the standards will · .e based upon the ture of 120° C for most source categories nus problem in comparison with the par
F' factors and that n.easurement 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!Nlations promulgated a. Filter temperat1: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. 100° C, con- prevent attainment of the particulate 

Thirteen commentators questioned the densation can occur with resultant plug- standard. the samoling 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 tem
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 era.tor stacks, sampling at temperatures 
basis for raising rather than lowering 100° c. . above 160° C would not yield results nec
the temperature. A brief discussion of the b. Matter existing in particUlate form essarily representative of the capabllitie~ 
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 t.o 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 sampling 
sion is provided here. Several factors are esses. These include systems of emission temperature, particular attention has 
of primary importance 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 t.o one established tern- ter. Based upon-- a series of comprehen-
including: perature <even though some variation sive tests involving both source and con-

a. The method used for data gathering may be needed for some source categor- trolled environments, EPA bas developed 
to establish a standard must be the ies) allows comparison of emissions from data that show such reactions do not oc~ 
same as, oi: must have a known relation- source category t.o source category. This· . cur t.o 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 temperature 

b. The method should measure pollut- is a benefit t.o equipment vendors and to and suggested that the need ·is for sam· 
ant emissions indicative of the i:-~rform- source owners by providing a consistent pling at lower, not higher, temperatures. 
ance of the best systems of emission re- basis for comparing test results and pre- This is a relevant comment ancl Is one 
duction. 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 e.r<a · estab-
as they would exist after dilution and place at s~ack temperature, which usually llstu•~ · 
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··: .Por· existbig boilers which. are not sub- ·Three commentators requested · that additional expense this method <moni
ject to this standard, the existence of owners or operators of steam generators toring volumetric rate> would entail is 
higher stack 'temperatures and/or the be permitted to use NO;continuous mon- warranted. Since nitric acid plants, !or 
use of higher sulfur fuels may result in itoring systems capable of measuring economic and technical reasons, typi
significant ·condensation ··and resultant oniy nitric oxide <NO) since the amount cally operate within a fairly narrow 
high · indicated particulate concentra- of nitrogen dioxide <NO.> in the flue range of conversion efficiencies <90-96 
tions ·when· sampling is conducted at. ·gases is comparatively small. The reg- ·percent> and tail gas dlluents <2-5 per-
120• C. At one coal fired steam generator .ulations proposed and those promulgated cent oxygen>, the flue gas volumetric 
bWnl.ng. coal containmg· approximately· herein allow use of such systems or any rates are reasonably proportional to the 
three percent sulfur, EPA measurements system meeting all of the requirements acid production rate. The error that 
at 120° C showed an increase of 0.05 gr/ of Performance Specification 2 of AP- would be introduced into the data from 
dscf over an average of seven runs com- pendix B. A i;ystem that measures only the maximum variation of these param
pared to samples collected at approx!- nitric oxide <NO> may meet these sPecifi- eters is approximately 15 percent and 
mately 150° C. It is believed that this in- cations including the relative accuracy would usually be much less. It is exPected 
crease resulted, in ·large part, if not requirement <relative to the reference that the tail gas oxygen concentration 
totally, from so. condensation which method tests which measure NO +NO~> <an indication of the degree of. tail gas 
would occur also when the stack emis- without modification. However, in the dilution> will be rigidly controlled at fa
sions are released into the atmosphere. interests of maximizing the accuracy of c!l!ties using catalytic converter control 
.Therefore; ·where standards are based the system and creating conditions favor- equipment. · Accordingly, the proposed 
upon emiSsion reduction to achieve am- able to acceptance of such systems <the procEidures for data conversion have been 
bient air quality standards rather than cost of systems measuring only NO is retained due to the small benefit that 
on control technology <as is the case lessl , the owner or operator may deter- · would result from requiring additional 
with the.standards promulgated herein), mine the proportion of NO, relative to monitoring equipment. Other procedures 
a lower sampling temperature may. be NO in the flue gases and use a factor to may be approved by the Administrator 
appropriate. ; · . . · .· adjust the continuous monitoring system under § 60.13 m. 
·. Seven. commentators questioned the emission data <e.g. 1.03 x NO = NO,) (4) Subpart H-Sulfuric Acid Plants. 
need for traversing for .oxygen at 12 provided that the factor is applied not Two commentators stated th111t the pro
.points within a duct during performance only to the performance evaluation data, posed procedure for conversion of moni-

. tests. This requirement, which is being but also applied consistently to all data taring data to units of the st.andard 
revised to apply only when particulate generated by the continuous monitoring · would result in large data reduction 
sampling is performed <no more than 12 system thereafter. This procedure is lim- errors. EPA has ev<..luated mor .. closely 
points are required> is included to in- ited to facilities that have less than 10 the operations of sulfuric oacid plants and 
sure that potential stratification result- percent NO, <greater than 90 percent aizrees that the proposed procedureis in
ing from air in-leakage will not. ad- NO> in order to not seriously· impair the adequate. The proposed conversion pro
vers.ely affect the accuracy of the accuracy of the system due to NO, to NO cedure assumes that the operating con-
particulate test. . proportion fluctuations. ditions of the affected facility will rc-

Eight commentators stated that the Section 60.45Cgl 0) has been reserved main approximately the same as during 
requirement for continuous monitoring for the future specification of the excess the continuous monitoring system -eval
of nitrogen oxides should bp-deleted be- emissions for opacity that must be re- uaition tests. For sulfuric acid plants this 
cause only two air quality control re- ported. On November 12, 1974 C39 FR assumption is invalid. A sulfuric acid 
gions have ambient levels of nitrogen 39872l • the Administrator promulgated plant is typically designed to operate at 
dioxide that exceed the national ambient revisions to Subpart A, General Provi- a constant · volumetric 1 throughput 1 

air quality standard for nitrogen dioxide. sions, pertaining to the opacity provi- <scfml. Acid production rates are altered 
standards of performance issued under sions and to Reference Method 9, Visual . by by-passing portions of the process air 
E>ection 111 of the Act are designed to re- Determination of the Opacity of Emis- · around the furnace or combustor to vary 
quire affected facilities to design and in- · sions from Stationary Sources. On the concentration of the gas entering 
stall the best systems of emission reduc- April 22. 1975 <40 FR 17778). the Agency the converter. This procedure produces 
tion <taking into account the cost of such Issued a notice soliciting comments on widely varying amounts of tail gas dilu
reduction>. Continuous emission · mon- the opacity provisions and Reference tion relative to the production rate. Ac
itoring systems ~re required to insure Method 9. The Agency intends to eval- cordingly, EPA has developed new con
that the emission control systems are· uate the comments received and make version procedures whereby the appro
operated and maintained properly. Be- any appropriate revision to the opacity priBJte conversion facoor is computed 
cause of .th1s, the Agency does not feel provisions and Reference Method 9. In from ian analysis of the SO, concentra
that it is appropriate to delete the con- ll.ddition. the Agency is evaluating the tion entering the converter. Air injection 
tinuous emission monitoring system re- opacity standards for fossil-fuel fired plants must make additional corrections 
quirements for nitrogen oxides; however, steam generators under § 60.42Ca> <2> to for the diluent air .a'Cided. Measurement 
in evaluating these comments the Agency determine if changes are needed because of the inlet so, is a normal QUali:ty con
found that some situations may exist of the new Reference Method 9. The pro- trol procedure used by most sulfuric acid 
where the nitrogen oxides monitor is not visions on excess emissions for opacity plants and does not represent an addi
necessary to insure proper operation will be issued after the Agency completes tional cost 'burden. The Reich test or 
and maintenance. The quantity of nitro- its evaluation of the opacity standard. other suitable procedures may be used. 
gen oxides emitted from certain types of C3l Subpart ~Nitric Acid Plants. <5> Subpart J-Petroleum Refineries. 
furnaces is considerably below the nitro- Two commentators questioned the .long- One commentafur stated that the re
gen oxides emission limitation. The low· term validity of the proposed conversion quirements for installation of continuous 
emission level is achieved through the procedures for reducing data to 1,lllits of monitoring systems for OXYgen and firet= 
design of the furnace and does not re- ·. the standard. They suggested that the box temperature are unnecessary and 
quire specific operating procedures or conversion could be accomplished by that installation of e. flame detection de
maintenance on a continuous basis to monitoring the flue gas volumetric rate. vice would be superior for process con
keep the nitrogen oxides emissions below EPA reevaluated the proposed procedures trol purposes. Also, EPA has obtained 
the applicable standard. Therefore,· in ,and found that monitoring the Hue gas data which show no 1dentifiable rela.
this situation, a continuous emission volume would be the most direct method tionship· between furnace temperature, 
monitoring system for nitrogen oxides is and would also be an accurate method of percent oxygen in the Hue gas, and car
unnecessary. The regulations promul- converting monitoring data, but would bon monoxide emissions when the facil
gated herein do. not require continuous require the installation of an additional ity is operated in compliance with the 
emission monitoring systems for nitrogen continuous monitoring system. Although ~ppl!cable standard. Si.nee firebox tem
oxides on facilities whose emissions are this option is available and would be ac· ;>eratlll"e and oxygen measurements may 
30 percent or more below t.hP. applicable ceptable subject to. the Administrator'1 not be preferred ·by source owners and 
standard <>ryoroval, EPA ·does not believe that tht Jperat.nTS for process control, and no 
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known method is available Jor transla.- .tinuous. monitoring system performance dures for: m;;nftors of co, c.nc( o, i'?Om otc.-

•

·on of these measurements into quant1- may be less accurate than the systems tionary sources:-. 
.·o tive reports of excess carbon monoxide themselves .. Five ·other .commentators · 0 •· ·. • ·o 

missions, this requirement appears t.o questioned the need for 27 nitrogen ox- . Subpart-A~eneral ·Pnntisions_ 
be. of little-use to the affected facilities ides reference method tests. ·The ac- . Section 60'.i is am~nded by. re\11.siJig 
or to EPA. Accordingly, requirements for curacy specification for gaseous monitor- paragraph Cr> and by adding paragraphs 
installation of continuous monitoring ing systems was specified at 20 percent, a Cx>·. Cy> ,·-and ~z> as follows: 
systems for measurements of. firebox value in excess of the actual accuracy 
temperature and oxygen are deleted 'from of monitoring systems that provides tol- § 60.2 : Definiiions. · 
the regulations. erance for reference method inaccuracy. . 0 0 . . o o· 

Since EPA has not yet developed per- Commercially' ·available moi:iitoring Cr> "One-hour period'~..means a.ny 60 
fonnance speciflcaitions for carbon mon- equipment has been evaluated using these minute . period. commencing on.._. the 
oxide or hydrogen sulfide continuous procedures and the combined errors Ci.e. 
monitoring systems, the type of equip- . relative accuracy> in the reference meth- _hour.::· ,<> 
ment that niay be inst&lled by an owner ods and the monitoring systems have · 0 . _,.,.. 0 • •

0 ' 

or operator in compliance with EPA re-· been shown not to exceed 20 percent after · <x> "Six-minute period" mea.ruva.ny 
quirements is undefined. Without con- the data are averaged by the specifled one of the io .. equal parts of e. one-hour 
ducting performance evaluaitions of such procedures. · · · partod. · · · ·· · ··. · · ", 
equipment, little reliance can be placed Twenty commentators noted that the -Cy> "Continuous monitoring ·system' 
upon the :value of any daita such systems cost estimates contained in the· proposal means the total· ·equipment, required 
would generate. Therefore, the sections did not fully reflect installatiOn costs, · under the emission morutoring .sections 
of the regulation requiring these systems data reduction and recording costs, and in applicable· subpsrts, used to sample 
are being reserved. until EPA· proposes the costs ·o( evaluating the continuous and condition Uf applicable>, to analyze, 
performance specificilitions-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 parameters. 
provisions of§ 60.105<a) C3> do not apply ity monitoring alone; investment .costs· (z) "Monitoring de~ce"· means the 
to an owner or operator electing to moni- including data reduction equipment an~ total equipment, reqwred under .the 
tor H,S. In that case, an H,S monit.or performance tests are · approximately monitoring of operations sect.ions 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 sa,me location record (if applicable> <process pa.ram
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 !-fetho? 5 3. In § 6o.7, paragraph ca> C5> iS ii.dded 
not entered into binding contractual ob- <particulate) may be used by ms.tall!ng and paragraphs· Cb>, Cc),. and Cd> are 
ligations to purchase _continuous moJ;!~- a separate set of ports !'?r the momtormg revised. The added and revised provisions 
toring equipment by October 6, · 1975 23' system so that no add1t1onal expense for read as follows: 
will be required to install a carbon access is required. For power plants that 
monoxide continuous monitoring system are required to install opacity, nitrogen § 60.7 .Notifi~aiion and record keeping. 
and a hydrogen sulfide continuous moni- oxides, sulfur dioxide, and. diluent co, Ca> • " " 
toring system <unless a sulfur dioxide or CO,> monitoring systems, the invest- C5> A· notification of the date upon 
continuous monitoring system ·has been ment cost is approximately $55,000, and which demonstration of the c;9ntinuous 
installed> as applicable. the operating cost is approximately $30.- monitoring system perfonnance eom-

Section 60.105<a> <2>, which specifias 000. These.are significant costs but are · mences in accordance with § 60.13Cc>. 
the excess emissions for opacity that not unreasonable in comparison to the Notification shall be postmarked not less 
must be reported, has 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 <b> Any owner or operator subject to 
fuel-fired steam generators. 23 generation facility affected by these regu- the provisions of this pa.rt shall main-

(6) Appendix B-Performance Spec!- lations. · . tain records of the occurrence a.nd dura-
fications. ·A large number of comments EDec.tive date. These regula~lons 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.lfected 
technical. and editorial changes needed tions 111, 114 and 301Ca) of the Clean facility; any malfunctfon of the air pol
in the specifications. Each of these com- Air Act as amended [42 U.S.C. 1857c-6, lut~on control equipment; or any periods 
ments has been revtewed and several 1857c-9, and 1857g(al 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. 
been made. These include adding align- Dated: September 23, 1975. tive. . . . · . · .. 
ment procedures for opacity monitors · Cc> Each owner. or operator required 
and more specific instructions for select- JOHN QUARLES, to install a continuous monitoring sys-
ing a location for installing the monitor- Acting Administrator · 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-· SubpaFts A, D, F, G, H, I, J, L, M, and 0, subparts> to the Adniinistrator for every 
duced equipment may be standardized and adding Appendix Bas 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 Bas follows: :and shall include. the following 1nforma-
or oxygen, or carbon dioxide, or percent ··· ti · · · · · · · 

Subpart 1--General Provision~ on: . . · . . 
of span. The proposed requirements were . 0 ? . • ci> The magnitude of excess emissfons· 
in terms of percent of the emission · co.mpu-ted m· accordance with§ 60.13Ch>. d d h' h · 1 · t to 60.13 Monltortng._requlrements.- • 
stan ar w ic is ess convemen or o ·" " .. 

0
_ any-conversion factorCs) used, and the 

vague since reference to the emission date arid time of commencement and 
standards would have represented.. a APPENDut s-PERFORMANCE SP~CIFICATIONS completion of each time per~od of excess 
range of pollutant concentrations de- Performance Specification I-Performance emissions.. · · · 
pending upon the amount of diluents (i.e;. specifications and specification test proce- C2> ·Specifl.c." identifl.cation. -of: each 
excess air and water vapor> that are dures !or· tra.nsmissometer systems !or con- . 
present in the effluent. In order to cau.:. tlnuous measurement of the opacity of stack" period of excess emissions that occurs 
brate gaseous monitors in terms of a emissions. . . ··during startups.,· shutdowns, and mal-Per!ormance SpecUlca.tlon 2-Pertorma.nce 
specific concentration, the requirements speclflcattons and ·specification ~est proce- functions 'of the afiected !acWt.y. The 
were revised to delete reference to the -<lures for monitors· of so, and NO, from . nature and ·cause. of any malfunction -Ci.f-
emission standards. stationary sources. ' ) th ti · ti ta!! · 

Four commentators noted that the ref- Performance Speciftcation 3-Performance known • e correc ve ac on en or 
erence methods used to evaluate cvn- specitlcatlons and -specification test proce- . preventative measures adop~ 
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- <3> The date and-time identifying each ance specification -of -Appendix B as· monitoring systems measuring opacity of 
·period during which the--continuous. follows: . emissions,. the optical .surfaces eXJ)OSed 
monitoring system was inoperative ex-' m Continuous monitoring systems for to the effluent gases shall be cleaned prior: 
cept for zero ·ancLspan checks and ·the measuring .opacity of ~missions shall to performing the zero ·or span drift ad-1 
nature of the system :repairs or adjust~ comply with Performance Specification l.. j~tments except .that for systems using' 
ments.· ·: ·..;c, .- .-,: . .. - '- _ .. _ -- (ii) Continuous monitoring systems for automatic zero .adjustments, the optical 
-. ·.-c4> .-When no excess . emissions have · measuring nitrogen. oxides emissions ·surfaces shall be cleaned when the cwn-
0ccurred 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, or' 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 
- · Cd) Any owner or operator subject to comply with Performance Specification 2. be followed: . 
Ute 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 effluent gases shall · mum procedures shall include introduc
device, and performance testing meas- comply with Performance Specification . ing applicable zero and span gas mixtures 
urements; all continuous monitoring sys·- 3. into the measurement system as near the 
tem performance evaluations; all con- (2) An owner or operator 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 reference gases shall be used when
systems or devices; and all other infor- · . system components except as referenced ever these reference gases are 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 specifieQ. 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 and zero 
measurements, mamtenance, reports, and _measuring opadty 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 O, 
_level of 95 percent. The Calibration Error and co,, respectively. _The gQSeS may be 

§ 60.13 Monitoring 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 moni- specification. monitoring systems measuring gases, 
toring systems required under applicable cm 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·shaU be installed uring emission levels within ±20 percent tionally equivalent to a known gas con
and operational prior to conducting per- V>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 froi;i 
of operational status shall, as a mini- for Accuracy <Relative>, and associated upscale measurements or by mecham-
mum, consist of the following: . operating and calculation procedures set cally producing a zero condition. 

C1 > 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
tems 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 para.graphs <c> <2> (i) and/or beam. ·such' procedures shall provide. a 

<3> For~onltoring 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 assembly. 
eration or calibration of the device. section shall be upgraded or replaced (if . <e> Except for system breakdowns, re-

<c> During any performance tests necessary) with new continuous moni- pairs, calibration checks, and zrro and 
required Under § 60.8 or within 30 days t.oring systems, and such improved sys- span adjustments required under para
thereafter and at such other times as terns shall be demonstrated to comply graph <d> _of this section, all c·ontinuous 
may be required by the Administrator with applicable performance specifica- monitoring systems shall be in contin
under section 114 of the Act, the owner tions under para.graph· <c> (1) of this uous operation and shall meet minimum 
or operator of any affected facility shall section by September 11, 1979. _ frequency of operation requirements as 
conduct continuous ·monitoring system -(d) Owners or operators of all con- follows: 
performance.evaluations and furnish the tinilous monit.oring systems installed in <I> All continuous monitoring systems 

·Administrator within 60 days thereof two accordance with the provisions of this referenced by paragraphs <c> <l> and 
·Or, upon request, more copies of a written part shall check the zero and span drift C2> 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 ma.nufac- one cycle of operation .<sampling, ana
ance evaluations shall be conducted in turer of such systems unless the me.nu- lyzing, and data recording> for each suc
accordance with the following specifica- facturer . recommends adjustments e.t cessive IO-second period. 
tions and procedures: ·_.:; -·-· -c- - ·- . - shorter intervals, in which case such <2> All continuous monitoring systems 
_ H-> Continuol!_s monitoring systems recommendations shall be followed. The referenced by paragraph <c> <1 > ·of this 
list.ed within this paragraph except as zero and span shall, as a minimum, be section ~or .measuring o~id~ of nitrogen, 
provided tn·paragraph <c> .(2) of this sec- adjusted whenever the 24-hour i.ero drift sulfur dioxide, carb?n dioxide, or oXYgen 
. · . . . . _. _ shall complete a minimum of one cycle 

t1on shall -be· evaluated . in accordaz:ice·. or 24-hour calibration drift limits of the of operation <sampling, analyzing', and 
:with the requirements and-·procedures applicable performance specifications in data recording> for each successive 15-
contatned tn "the aoolicabJP. oer!otm- · Appendix B·are exneeded For continuous · minute period. · ,. -
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: <3> All continuous monitoring Systems -. accUra.te meastirementsdue to llquid we..; .. ~.,.(D. Por, affeeted facilltles which -use 
referenced· by Paragraph <c> (2) of this . ter or other interferences caused by-sub- . continuou5 monitoring systems, Refer
section; except opacity, shall complete a ·stances with the emuent gases.. . ence•Method.6 shall be used for conduct
minimum of one cycle of operation <sam- <m · Alternative monitoring require- fng .. monitoring -gystem performance 
piing, analyzing, arid data recording) ments when the affected facility is infre- evaluations under§ 60.13<c>. The pallut-
for ea.ch successive one-hour period. quently operated. ant gas used _to prepare callbration gas 

<fl All continuous monitoring systems <Ui>. Alternative monitoring· require- mixtures under paragraph 2.1, Perform-
or monitoring devices shall be installed ments to accommodate continuous i11oni- ance Specification 2 and for calibration 
such that representative measurements toring systems that require additional checks ·under § 60.13<d> to this part, 
of emissions or process parameters from ·measurements to correct for stack mois- shall be sulfur dioxide (,SO.}. The span 
the affected facility are obtained. Addi- ture conditions. ..value for the continuous monitoring sys-
tional procedures for location of contin- <iv> Alternative locations for install1ng tem shall be determined as follows: 
uous monitoring systems contained in continuous monitoring systems or moni- m- For affected facilities firing liquid 
the applicable Performance Specifica- toring devices when the owner or opera- fossil fuel the span value· shall be 1000 
tions of Appendix B of this part shall be tor can demonstrate that installation at ppm sulfur dioxide. '·. 
used. ·alternate locations will. enable accurate <il> For affected facilities ftr1ng solid 

(g) When the emuents from a single and representative measurements. fossil fuel the span value shall be 1500 
affected· facility or two or more affected. <v> Alternative methods of converting ppm sulfur dioxide. -
facilities subject to the same emission · pollutant com:entration measurements to <iii> Por affected facilities 1lrlng fossil 
standards are combined before being re- units of the standards. fuels in any combination, the span value 
leased to the atmosphere, the owner or <vi> ,Alternative procedures for per- shall be determined by computation in 
operator may install applicable contin- forming daily checks of zero and span accordance with the following formula 
uous monitoring systems on each effluent drift that do not involve use of span gases and rounding to the -nearest 500 ppm 
or on the combined emuent. When the af- or test cells. sulfur dioxide: 
fected facilities are not subject to the <vm Alternatives tc the A.S.T .M. test 
same emission standards, separate con- methods or sampling procedures specified 
tinuous. monitoring systems shall be in- by any subpart. 

· 1000y+1sooz-
where: 

y ::;th& fraction of total heat input derived 
--- from Uquld fossil fuel, and 

z=the traction of total heat input derived 
from solid fossil fuel. 

stalled on each effluent. When the emu- (Viii> Alternative continuous monitor
ent from one affected facility is released Ing systems that do not meet the design 
to the atmosphere through more than or performance requirements in Perform
one point, the owner or operator shall ance Specification 1, Appendix B, but <iv) For a.ftected facilities which fire 
install applicable continuous monitoring adequately demonstrate a definite and both fossil fuels and nonfossll fuels, the 
systems on each separate effluent unless ·consistent relationship between its meas- span value shall be subject to the Admin-
the installation of fewer systems is ap- urements and the· measurements of istrator's approval. · 
proved by the Administrator. opacity by a system complying with the <2> [Reserved] 

<h) Owners or operators of all con- requirements in Performance Specifica- (3) For affected facilities using :Hue gas 
tinuous monitoring systems for measure- tion 1. The Administrator may require desulfurization systems to achieve com
ment of opacity shall reduce all data to that such demonstration be performed pliance with sulfur dioxide standards 
six-minute averages and for systems for each affected facility. under § 60.43, the continuous monitoring 
other than opacity to one-hour averages (ix) Alternative monitoring require- system for measuring sulfur dioxide 
for time periods under § 60.2 <x> and (r) ments when the effluent from a single emissions shall be located downstream 
respectively. Six-minute opacity averages affected facility or the combined effluent of the desulfurization system and in ac
shaU be calculated from 24 or more data from two or more affected facilities are cordance with requirements in Perform
points equally spaced over each six- . released to the atmosphere through more ance Specification 2 of Appendix B and 
minute period. For systems other than than one point. the following: 
opacity, one-hour averages shall be com- Subpart D--Standards of Performance for · m Owners or operators shall install 
puted from four or more data points Fossil Fuel-Fired Stearn Generators co, continuous monitoring syst.ems, if 
equally spaced: over each one-hour pe- selected under paragraph <d> of this sec-
riod. Data recorded during i;>eriods of sys- § 60.42 [Amended] tion, at a l...ca.tion upstl.?am of the desul* 
tern · breakdowns, repairs, calibration 5. Paragraph ca> C2> of § 60.42 is furization system. This option may be 
checks, and zero and span. adjustments amended by deleting the second sen- used only if the owner or operator can 
shall not be included in the data averages tence. demonstrate that air is not added to the 
computed under this paragraph. An 6. Section 60.45 is amended.by revis- :Hue gas· between the CO, continuous 
arithmetic or integrated average of all ing paragraphs Ca>, <b>, · <c>, <d>, <e>. monitoring system and the SO, continu-
data may be used. The data output of all en, and (g) as follows: - · ous monitoring system and each system 
continuous monitoring systems may be measures the co, and so, on a dry basis. 
recorded in reduced or nonreduced form § 60.45 Emission and fuel monitoring. - (iij Owners or operators who install Os 
<e.g. ppm pollutant and percent o, or (a) A ·continuous monitoring system continuous monitoring systems under 
lb/million Btu of pollutant>. All excess for measuring the opacity of emissions, paragraph <d> of this section shall select 
emissions shall be converted into units except where gaseous fuel is the only a location downstream of the desulfur1-
of the standard using the applicable con- fuel burned, shall be installed, calibrated, zation system and all measurements shall 
version procedures specified in subparts. maintained, and operated by the owner be made on a dry basis. · · 
After conversion into units of the stand- or-operator. The continuous monitoring (iii) If fuel of a different type than is 
ard, the data may be rounded to the same system shall be spanned at 80 or ·go or used in the boiler is fired directly into the 
number of significant digits used in sub- 100 percent opacity. flue gas for any purpose <e.g., reheating)
parts to specify the applicable standard <b> A continuous monitoring system the F or Fe factors used shall be pro
(e.g., rounded to the nearest one percent for measuring sulfur' dioxide emissions, - rated under paragraph <f> (6)' of this 
opacity). · shall be installed calibrated maintained section with consideration given to the 

<1> Upon written application by an and operated by' the owner' or operator. - fraction of total heat input supplied by 
Jwner or operator, the Administrator may except where gaseous fuel is the only the additional fuel. The pollutant, opac
approve alternatives to any monitoring fuel burned or where low sulfur fuels are ity, CO,, or o, continuous monitoring 
procedures or requirements of this part used to achieve compliance with the system($) shall be }~talled.downstream 
including, but not limited to the follow- standard under§ 60_43 and fuel analyses of any location at which· fuel~ fired ~l-
ing: · . ·. rectly into the flue gas. · · 

m Alternative monitoring require- under paragraph (b) <2> of this section Cc> A continuous monitoring system 
ments when installation of a continuous are conducted. The following procedures for the measurement of.nitrogen.oxides 
monitoring system or monitoring device shall be used for monitoring sulfur di- .. emissions shall be installed, calibrated, 
specified by this part wQJ.!lq not provide _ oxide emissions: maintained, and operated by the oWner 
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or operat.or except for any· affected facn-· · <wet or dry) and the following conver
ity demonstrated during performance s!on procedure shall_ be. used: 
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 callbrating nitrogen oxides con
tinuous monitoring systems: · ··'· ·· :·: 
'·<U The span value shall be-determined as follows: . . . -
. m For affected facilities firing gaseous . 

fossil· fuel tlie span value shall be 500 
ppm nitrogen oxides. - ' · 

<ii) For affected fac111ties firing liquid 
fossil fuel the span value shall be 500 
ppm nitrogen oxides. · · · · · 

mu .For affected faclllties firing solid 
rossil fuel the span value shall be 1000 
ppm nitrogen oxides. · · ... · · -: · ·· · 

Uv> For.affected faclllties firing fos
sil fuels in any combination, the span 
value shall be determined by computa
tion in e.Ccordance with the following 
formula and rounding to the nearest 500 
ppm nitrogen oxides; .... 

• _500 (Xf'Y) +1000z . 
where: . 

x=the· tractton ot total heat lllput derived 
from gaseous rosa!l rue!; 

y=the traction of total heat input derived 
from ll'}Utd fossil rue!, and 

z= the fraction of total heat Input derived 
from solid fossil rue!. 

where: 
E, C; F,, and %CO, are determined under 
paragraph (f) of tbl!I. f!:l!Ctlon. 

m ·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/m1llion Btu>.. . 
. <2>. C = pollutant concentration; g/ 
dscm (]b/dscf>, determined by multiply
ing the avera.ge concentration (ppm) for 
each one-hour priod by 4.15x10-• Mg/ 
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> %0,, %CO,;. oxygen or· carbon 
dioxide volume <expressed as percent>. 

. determined with equipment specified un-
der paragraph (d} of this sectiorr. . 

. (4) F, F.= a factor representing a 
ratio of the volume of dry tl.ue gases 
generated to the calorific value of the 
fuel combusted <F> , and a factor repre
senting a ratio of the volwne of carbon 
dioxide generated to the calori'lc value 
of of the fuel combusted <F,), respective
ly. Values of F and F. are given as-fol
·lows: 

.W257 

· m For anthracite coal r.s classified ac
cording to A.S.T.M. 0388-66, F=l.139 
dscm/million cal . 00140 · dscf/million 
Btu> and F.=0.222-scm CO,/million call 
Cl980 scf CO,/m!llion Btu>. 

<ii> For sub-bituminous and bitumi
nous coal as classified according to ASTM 
D388-66, F=l.103 dscm/million ca:l <9820 
dscf/m1llion Btu> and F.=0~203 scm co,/ 
million cal <1810 scf CO:/million Btu>. 
· um For liquid fossil fuels including 

crude, residual, and distillate oils, F= 
1.036 dscm/million cal <9220 dscf/million 
Btu) and F.=0.161 scm CO,/million cal 
·u430 scf CO,/million Btu>. 

. <iv) For gaseous fossil fuels, F=0.982 
dscm/million cal l8740 dscf/million 
Btu>. For natural gas, propane, and bu
tane fuels, F.=0.117 scm CO:/million cal 
<1040 scf CO,/million Btu> for natural 
gas, 0.135 scm CO,/million cal Cl200 scf 

.CO,/million Btu> for propane. and 0.142 
scm CO:/million cal 0260 scf CO,/mil
lion Btu> for butane . 

<5> The owner or operate>!' may use 
the follo'll.1ng equation to determine an 
F factor <dscm/million cal, or dscf/ 
million Btul on a dry basis <if it is de
siied to calculate F on a wet basis, con
sult with the Administrator> or F, factor 

· <scm C02/ million cal, tlr scf CO,/milli.on 
Btu) on either basis in lieu of the For F, 
factors specified in para.graph (f) (4) of 
this section: 

<v> For affected fac111ties which fire 
both fossil fuels and nonfossil fuels, the 
span value shall be subject to the Ad
ministrator's approval. · · ::_ · .·•. ' · 

F [
227.0%H+95.7%C+35.43S+8.6%N-28.530J ( t. · .t) _ = GCV. · me nc um s 

<2> The pollutant ga.S iised 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 conducting monitoring system per
formance evaluations under § 60.13(c}. 

<d> A continuous monitoring system 
for measuring either oxygen or carbon 
dioxide in the'" flue· gases shall be in
stalled, calibrated, maintained, and op
erated by the owner or operator. 

<e> An owner or operator req_uired 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 
applicabie standards (g/m.llllon cal, lb/ 
million Btu> as follows: 

(l) 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 a.lid oxygen concentration shall each 
be on a cby basis and the following con
version procedure shall be used: 

F 
100 (6.34%H+l.53%C+0.57%B+0.14%N-0.46%0) 

= GCV (English u~lts) 

Fe= 20.0%C 
GCV 

F _ 321X1()3 %C 
•- GCV 

m H, c. 6, N, and O are- content by 
weight of hydrogen, carbon, sulfur, ni
trogen, and oxygen <expressed as per
cent>, respectively, as det.ermined on the 
same basis as GCV by ultimate analysis 
of the fuel fired, using A.S.T.M. method 
D3178-74 or 1:)3176 <solid fuels), or com
puted from results using A.S.T.M. meth
ods Dl137-53C70>, Dl945-64l73), or 
Dl946-67 < 72 > <gaseous fuels) as applica
ble. 

<m GCV is the gross caloritl.c ·value 
<cal/g, Btu/lb> of the fuel combusted: 
determined by the A.S.T.M. test methods 
D2015-66<72) for solid fuels and Dl826-
64<70> for gaseous fuels as applicable. 

(6) For affected facilitie:S firing com
binations of fossil fuels, the For F. fac'
tors determined by paragraphs <f> <4) 
or (5) of this section shall be prorated 
in accordance with the _applicable for
mula as follows: 

(ii) 

(metric units) 

(English units) 

n 

F.=2: X;(F.); 
i=l 

where: 
XJ=the fraction of total heat in

put dei'ived from each type fuel 
<e.g., natural gas, butane. crude, 
bituminous coal, etc,). 

<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 tl.re 
both fossil fuels and nonfossil fuels, the 
F or Fe value shall be subject to the Ad
ministrator's approval. 

<g> For the purpose of reports required 
under 1 60.7<c>, periods of excess emis

. sions that shall be reported are defined 
as follows: 

<I> CRe.c:ervedJ 

E=CF ( 20.9 _,:) ... (1) F=xF,+yF,+zFa <2> Sulfur dioxide. Excess emissions 
for affected facilities are defined as: 

. .· _20.9~%01 
Where:.. . 

E, C, · F and %0, are determined under. 
paragraph (!) -<>f this section. . . 

'(2>: When tne -~Wne; oi o~erator elects 
under paragraph <d> of this section to 
me&.Stn-e carbon dioxide'in the :flue gases; 
the measurement of the pollutant con-: 
centraUon and the carbon dioxide con
centntion U\all be on a consistent lwds._ 

where: 

the fraction of total heat 
input derived from_ gas
eous, liquid, and solid fuel, 

.. respectively. 
·_ F,, F,, Fa ==the value of F for gaseous, 

liquid, and solid .fossil 
fuels : respectivelY · under .. 
paragraphs <f> (4) or C5) 

. . __of this.uction.. . ·_ 

m Any three-hour- period during 
which 'the average emissions <arithmetic 
average of three contiguous one-hour pe
riods) of sulfur dioxide as measured by a 
continuous monitoring system exceed the 
applicable standard.under§ 60.43. 
, (ii} [Reserved} · . '_ . . 
~ <3 > · Nitrogen oxides. Excess emissions 

fm- affected facilities using a continuous 
. monitoring sYStem for measuring nitro-
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gen .oxides a.re defined as any· three.; hour 
~erlod during which· the average emis
sions <arithmetic average or-three con
'tiguous one-hour periods) exceed the ap-
plicable standards under § 60.44. - · 

7. Section 60.46 is revised to read as . 
follows: 

sfons · with the . continuous· monJtorl.ng oxygen shall be determined by. l!Blng the In
tegrated or grab sampling.and analysis pro-. 
cedures o! Method 3 as appl!cable. Tbe sam
ple shall be obtained as follows: 

· system· concurrent with mee:surtng .emis
sions with the applicable reference meth~ 
od. tests. Using only that portion of the 

.: Cl) ·For determination of sUifur diox-' . continuous· monitoring .emission data 
ide and nitrogen oxides emissions, the ·that reoresents emission measurements 
oxygen sample shall be obtained slmul- concurrent with the reference method 

§ 60.46 Test _methods. ai:tcl! procedures. taneously at the same point in the duct test periods, the conversion factor .shall 
as used to obtain the samples for Meth- be determined by dividing the reference 

Ca> The .reference methods in Appen- ods 6 and 7 determinations, respectively. method test data averages by the moni
dix A of this part, except as provided in. [§ 60.46Cc> J. For Method 7, the oxygen . toring data averages to obtains. ratio ex
§ 60.8Cb>, shall be used to determine com- sample shall be obtained using the grab ·pressed in units of the applicable stand
pliance with the standards as prescribed sampling and analysis procedures of ard to units of the monitoring data, i.e., 
in §§ 60.42, 60.43, and 60.44 as follows: Method 3. · .. kg/metric ton per ppm Clb/short ton per 

Cl) Method 1 for selection of sampling (ii) For determination of particulate ppm). The conversion factor shall be re-
site and sample traverses. emissions, the oxygen sample shall be established during any performance test 

(2> Method 3 for gas analysis to be obtained simultaneously by traversing under § 60.8 or any continuous_monitor
used when applying Reference Methods the duct at the same sampling location Ing system performance evaluation under . 
5, 6 and 7. . . used for each run of Method 5 under § 60.13Cc>-. · ... · . 

<3> Method 5 for concentlj!.tion of par- paragraph ('b) of this section. Method l (cl The owner .or. operator shall record 
ticulate matter and the associated mois- shall be used for selection of the number the daily production rate and hours of 
ture content. 

0 
of traverse points except that no more operation. 

< 4) Method 6 for concentration of so". than 12 sample points are required. . 0 "'¢'"" -o 
and · '.1) F = a factor as determined -in ·ce> For the purpose of reports required 

under § 60. 7 < c}, 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 svstem exceed the 
standard under§ 60.72<a>. 

<5> ·Method 7 ·for concentration of . paragraphs (f) <4>, <5> or (6) of§ 60.45. 
NOx. · · Cg> When combinations of fossil fuels 

<b> For. Method 5, Method.1 shall be are fired, the heat input, expressed in 
used to select the sampling site and the cal/hr <Btu/hr>, shall be determined 
number of traverse sampling points. The during each testing period by multiply
sampling time for each run shall be at ing the gross calorific value of each fuel 
least 60 minutes and the minimum sam- fired by the rate of each fuel burned.' 
pl!ng volume shall be 0.85 dscm (30 dscO Gross calorific value shall be determined 
except that smaller sampling times or in accordance with A.S.T.M. methods 
volumes, when necessitated by process D2015-66(72> <solid fuels), D240-64(73> 
variables or other factors, may be ap- (liquid fuels>, or Dl826-64C70> (gaseous 
proved by the Administrator. The probe fuels> as applicable. The rate of fuels 
and filter holder heating systems in the burned during ell.ch· testing period shall 
sampling train shall be set to provide a be determined by suitabl:? methods and 
gas temperature no greater than 160° C shall be confirmed by a material balance 

Subpart H-Standards of Performance for 
Sulfuric Acid Plants 

§ 60.83 [Amended] 

11. Paragraph <a> <2> of § 60.83 is 
amended by deleting the second sentence. 

12. Section 60.84 is amended by revis
ing paragraphs <a>, <bl, Cc>, and <e> to 
read as follows: · 

(320° F>. over the steam generation system. 
<c> For Methods 6 and 7. the sampling Subpart F-Standards of Performance for 

site shall be the same ·as that selected Portland Cement Plants · 
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 

§ 60.62 [Amended] § 60.84 Emission monitoring. 

8. Section 60.62 is amended by deleting 
paragraph <d>. 

<a> A continuous monitoring system 
for the measurement of sulfur dioxide 
sh~ll be installed, calibrated, maintained, 

Subpart er-standards of Performance for and operated by the owner or operator. 
Nitric Acid Plant~ The pollutant gas used to prepa.i e- celi-samplir,g point. 

<d> For Method 6, the minimum sam- § 60.72 [Amended] bration gas mixtures under paragraph 
2.1, Performance Speciflcation 2 and for pling time shall be 20 minutes and the 

minimum sampling volume 0.02 dscm 
<0.71 dscf> for each sample. Th& arith
metic mean of two samples shall con
stitute one .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. 

(fl For each run using the methods 
specified by paragraphs <a> <3>, (4), and 
<5> of this section, the emissions ex
pressed in g/million cal (lb/million Btu> 
shall be determined by the following 
procedure: 

. ( 20.9 . ) 
E=CF 20.9-%0

2 

where: . 
(1) E == pollutant·emlsslon g)muuon cal 

( lb/mllllon Btu). 
(2) C == pollutant concentration, g/dscm 

( lb/dsc!). determined by Methods 5, 6, or 7. 
(3) 30, = oxygen content hy volume 

(expressed as percent), dry basis. Percent 

9. Paragraph .. <a> <2> of § 60.72 ls calibration checks under § 60.13Cd> to 
amended by deleting the second sentence. this part, shall be sulfur dioxide <SO,). 
· 10. Section 60.73 is amended by revls- Reference Method 8 shall be used for 
ing Paragraphs <a>, Cb), <cl, and <ti!> conducting monitoring system perform-
to read as follows: ance evaluations under § 60.13 <c> ex-
§ 60.73 Emission monitoring. cept that only the sulfur dioxide Portion 

of the Method 8 results shall be used. The 
<a> A continuous monitoring system span shall pe set at lOOC> ppm of sulfur 

for the measurement of nitrogen oxides dioxide. · · · 
shall be installed, calibrated, maintained, · (b} The owner or operator shall estab~ 
and operated by the owner or operator. 1ish ·a conversion factor for the purpose 
The Pollutant gas used to prepare cali- of converting monitoring data into units 
bration gas mixtures under paragraph f th 
2.1, Performance Specification 2 and for . o . e anplicable standard <kg/metric 

ton, lb/short ton>. The conversion fac
calibration checks under § 60.13(d) to tor shall be determined, as a minimum, 
this Part, shall be nitrogen dioxide <NO,). three times daily by measuring the con
The span shall beset at 500 ppm of nitro- centration of sulfur dioxide entering the 
gen dioxide. Reference ·Method 7 shall 
be used for conducting monitoring sys- . converter using suitable methods ·<e.g., 
tern performance evaluations under§ 60.- ·the Reich test, ··National. Air Pollution 
13Cc). . Control Administration Publication No. 

<b>. The owner or operator shall estab- 999-AP-13 and calculating the appro
lish a conversion ~act_or for th~ purpose · priate conversion factor for each eight-
of converting morutormg data mto units ho . f . 
of the 1!-PPlicable standard <kg/metric· : .ur period a~. ollows .. 
ton, lb/short ton>. The conversion factor r,F_,_:·k·[.1.000-0.0Hir] 
shall.be established by measuring emis- , - · · c _ r-s. · ' 
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tl"here·:v . 
Cf' =convers!On !ector (ltg/metrlc ton per 

ppm, lb/short ton per.ppm). • . -·· ... 

rn> [Reserved] 
<b> [Reserved] 

· · k :=constant derived from material bal-.. · ·· ·· . 0 ·o 0 0 

ance. Por determining CF In metric <el° For the purpose of reports under 
units, k=0.0653. For determining CF § 60.7<c)', periods of excess emissions the.t 
In Engl1$b units, k=0.1306. sh&ll be reported are defined as follows: 

r. =percentage of sulfur dioxide by vol- (1) [Reserved]. · 
ume enterlng the ga.s converter. Ap- (2 ) {Reserved] 

. proprta.te COI"n!ct!ons must be ma.de 
for air Injection plants subject to the <3) [Reserved] 
Admln!stre.tor's approval.. · · <4> Any six-hour period during which 

s =percentage or sulfur dfoxlde··by vol- the average emissions (arithmetic aver
. ume In the emissions to the atmos- age of six contiguous one-hour periods) 

phere· determined by the contliiuous of sulfur dioxide as measured by e. con
monltortng system required under tinuous monitoring system exceed the 

· paragraph (a). of t11.1s section... . standard under § 60.104. 

<c>. The owner or operator shall re- ·Subpart L_:_Standards of Performance for 
!Ord all conversion factors a,nd values un- . Seconda!'Y Lead smelters · 
:!er paragraph Cb) of this section from· . 
which they were computed. (i.e., CF, r; § 60.122 [Amended] 
a.nd s>-:- · ,- · · · 16. Section 60.122 is amended by de-

o " .. o .. o · . .., · leting paragraph Cc>. 
<e> For the Pun>ose of reports ·under 

§ 60.7Cc>, periods of excess emissions 
;hall 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 the applicable standards under 
§ 60.82. 

Subpart I-Standards of Performance for 
l\sphalt Concrete Plants 

§ 60.92 [Amended] 

13. Paragraph <a> (2) · of § 60.92 is 
amended by deleting the second sentence. 

Subpart J-Standards of /Performance for 
Petroleum Refineries 

§ 60.102 [Amended] 

O· . o. 0 0 

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
.. Ieting paragraph Cc> . 

. 0. 0 0 

Subpart 3-Standards of Performance for 
Sewage Treatment Plants 

§ 60.152 [Amended] 

18. Paragraph <a> <2> of § 60.152 is 
amended by deleting the second sentence .. 

0 

19. Part 60 is amended by adding Ap
pendix B as follows: 

APPENDIX B-PERFORMANCE SPECIFICATIONS 

45259 

perfonnance, and !nst.alle.tlon parameters. 
Tht:<;e speclftcatlons contain test procedures, 
lnstalla.tlon requirements, a.nd data. compu. 
tatlon procedures .for evaluating the accept 
e.blllty o! the continuous monitoring system 
subject to approval by the Administrator. 

2. Appe.re.tus. 
2.1 Calibrated Filters. Optical filters with 

neutral spectral characteristics and known 
optical densities to visible l!gbt or screens 
known to produce specified optlca.1 densities. 
Calibrated filters with accuracies certified by 
.the manufacturer to within ·:::3 percent 
opacity ·shall be used. Filters required are 
low. mid. and high-range filters with nom
inal optical dens! ties as follows 'when the 
transm!ssometer Is .spanned at opacity levels 
specified by applicable subparts: 

Span value 

Calibrated l!l~r optical densities 
with equivalent. opacity in 

parenthesis 
(percent opacity) -----------

Low· Mid· Righ· 

50 ................. . 
60 ................. , 
70 ... , ............. . 
80., .............. .. 
90 ................. . 
100 ............... .. 

range raoge range 

0.1 (20) 
.1 (20) 
.1 (20) 
.1 (20) 
.1 (20) 
.1 (20) 

0. 2 (37) 0:3 (50) 
.2 (3i) ... 3 (50) 
. 3 (50) . 4 (60) 
.3 (50) .6 (75) 
.4 (60) . 7 (SO) 
.4 (60) .9 (Si).'l) 

It is 'l'ecommended that filter cal1bratlons 
be checked with a well-colllmated photoplc 
transmlssometer of known linearity prior to 
use. The filter~ shall be of sufficient. size 
to attenuate the et<tire. llght 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 recO'l'der's 
data output shall be sufficient to allow com
pletion of the test procedures wlth!n this 

2.3 Opacity measurement System. An ln-
stack transmlssometer (folded or slngl 14. Paragraph Ca> C2) of § 60.102 is 

amended by deleting the second sentence. 
15. Section 60.105 is amended by re

vising paragraphs <a>, Cb>.· and Ce> to 
read as follows:· 

specification. • 

path) with the optical design specifications 
Performance Specl.ficatlon 1-Perfonnance designated below, associated control units 

specifications and specification test proce- and apparatus to keep optical surfaces clean. 
dures !or transmlssometer systems for con- 3. Definitions. 

§ 60.105 Emii;sion monitoring. 
t!nuous monitoring system exceed the emls- 3.1 Oo.ntlnuous Monltol"Jng System. The 
slons. total equipment required 1or t.he detennlna-

1. Principle and Applicability. tlon o! pollutant opacity In a soui:ce effluent. 
Cal Continuous monitoring systems 1.1 Principle. The opacity of particulate Continuous monitoring systems consist of 

shall be installed, calibrated, maintained, matter In stack emissions ls measured by a major subsystems as follows: 
and operated by the owner or operator as continuously opera.ting emission measure- 3.1.1 Sampllng Interface. The portion of a 
follows: ment system. These systems are based upon continuous monitoring system for ope.city 

(1) A continuous monitoring system the principle of transmissometry which Is a that protects the analyzer from the effluent. 
for the measurement of the. opacity of direct measurement of the attenuation cf 3.l.2 Analyzer. That portion of the con· 
emissions discharged into the atmosphere visible radiation (opacity) by pa.rtlcule.te tlnuous monitoring system which senses the 

th fl taI . matter ln a stack eflluent. Light having spe- pollutant and generates .a signal output that 
from e uld ca ytic crac~ng unit cat- cfic spectral characteristics ts projected from ls a function of the pollutant opacity. 
alyst regenerator. The contmuous moni- . a lamp across the stack of a pollutant ·source 3.1.3 Data Recorder. That portion o! the 
toring system shall be spanned at 60, 70, ~to a light sensor. The light ls attenuated due . continuous monitoring system that proces~ 
or 80 percent ope.city. to absorption and scatter by the particulate the analyzer output and provrnes a perma-

(2) £Reserved] matter In the ef!luent. The percentage of nent record o! the output ngnal In terms of 
<3> ·A continuous monitoring system visible light attenuated Is defined as the pollutant opacity. 

for the measurement of sulfur dioxide in opacity o! the emission. Transparent stack 3.2 Transmtssometer. The portions of a 
the gases discharged intO the atmosphere em.lss!ons that do not attenuate llght will continuous monitoring system for ope.city 

have a transmittance of 100 or an opacity of that Include the sampling interface and the 
from the combus~ion of fuel g~es <ex- o. Opaque stack emissions that attenuate all analyzer. 
cept where a continuous monitoring sys- of the visible light will have a transmittance 3.3 Span. The value of opacity at which 
tell1 for the measurement of hydrogen of o or an opa.clty of 100 percent. The trans- the continuous monitoring system Is set to 
sulfide is installed under paragraph· (a) mlssometer is evaluated by use of neutral produce the maximum data d~splay output. 
(4) of this section>. The pollutant ge.s density !liters to determine the precision of The span mall be set at an opacity specified 
used to ·prepare calibration gas mixtures the continuous monitoring system. Tests of 1n ea.ob appllcable subpart. 
under pare.graph 2.1, Performance Speci'- the system are ·performed to determine zero 3.4 Calibration Error. The dffrerence be
fication 2 e.nd for calibration checks un- drl!t, .ce.Jlbratlon drift, and response time tween the opacity reading tndlce.ted by the 

. · .chara.cterlstlcs of the system. continuous monitoring system and the 
der §_60:1.3(d) to this part, shall be Sul- 1.2 Appllce.blllty. This performance spe-- known values.of a "Serles of test standaros. 
fur dioxide <SO.>. The span shall. beo~et clfice.tlon ls · e.ppl!cable to the continuous For this method the test standards are a 
at 100 ppm. For c,onducting morutormg monitoring systems specified In the subpart& senes of calibrated opttcaa filter.s or screens. 
system performance evaluations under · for measuring opacity cf emissions. Speclfi- 3.5 Zero Dr!!t: The change In continuous 
§ 60.13Cc), Reference Method 6 shall be cations for continuous measurement of vis- monltmi.nS' system output over a. stated pe
used: : · Ible em!sslons are given In terms of design •. , !1~ o_~.t~e o! normal continuous operation 
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when the pollutant concentration .'.at tbe · <l.1.4 ,The .. tranamlsaometer should be In:: 8.1.4 Angie·ot Projection. 'lbe total an·gle 
tlmeofthemeasurementsi&zero. ····.•-· ... ·.. stalled In an accesslble location. · .. ;· of projectlon:llhall be no greater~ & de-

• 

3:6 Callbratlon Dllltt. The C'bange. In the <l.1.5. When required by the Administrator, .gress. . .· • __ . _ .. •. . . 
o.ntlnuoua monitoring systeDJ. output over the· oWller or operator ot a· source must. . 6.2 Con!ormance with requlrements.und.er 
stated ·pet'iod ot time ot normsl continuous demonstrate that the transm!ssometer Is lo- Section 6.1 ot this specUl.catlon may be dem
peratlon ·when. the pollutant co~ntration cated In a section of duct or stack where onstrated by tbe owner or operator _Qf the 

at the tune ot the measurements U. the same a representative particulate matter dlstrlbu- ·affected faclllty or by the manufacturer of 
known upscale value. · · • tton exists. The detenntnatlo!l shall be ac- the opacity measurement system. Where con-

3.7 System Response. The· time in.terval compllshed by examining the opacity proftle torm.ance· Is demonstrated by the manutac
rrom a step change l.n opacity In the stack. of the eflluent at a series of positions across turer, .certlflcatton that the tests were per
a.t the dnput to the continuous monitoring the duct or stack whlle the plant ls In oper-· formed, a descrtptton of the test procedures, 
system to the time at. whleh 95 percent of· atlon at m~xtmum or reduced operating rates and the test results shall be provided by the 
the corresponding final value ts reached as or by other tests acceptable to the Admlnls- manufacturer: Ii the source owner.or opera
displayed on the continuous :nwnltcrlng sys- trator. · tor demonstrates. confonnance, the proce
tem data 'l'ecorder.. 4.2 Slotted Tube. Installations that require dures used and results obtained shall be re-

3.8 Opera.tlon.al Test Period. A ·IJllntmum the u5e of a slotted tube shall use a slotted ported. ... · . · .· 
pertod of time over which a cont!Auous tube of sufllc!ent size and blackness so as 6.3 The general test procedures to be fol
mon!torln.g system Is. expected to operate not to. interfere with the free fiow o! eflluent. lowed to demonstrate contonnance with .i;ec.. 
within certain performance speciflcat!ons through the entire optical volume. or .the · ·tion .6 requirements are given as follows: 
Without unscheduled maintenance, 'l'epalr,' transmlssometer or reflect llght Into the .(These procedures will not be applicable to 
or adjustinent. ·transmlssometer _photodetector. Light re·· . all designs and 'will require modlftcation 1II 

3.9 Transmittance. The !ractton of incident flectlona may be prevented by ·ualng black- · some cases. where analyzer and optical de· 
llght that ,15 transmitted through an optical ened baflles within the slotted tube to pre- sign Is certifted by the manufacturer-to con
medlu.m o! Interest. vent the lamp radiation from Impinging upon fonn with the angle o! vtew or angle o! pro-

3.10 Opacity. The fraction o! incident Ught the tube walls, by restricting the angle of . · jectlon specifications, the .. respective pro-
that i3 attenuated ·by an optlcal medium of projection o! the llght and the angle of view ce~~~~ Smp~!l o:i;stpote~.- Obtain 8,,;.,,~~ interest. Opacity (0) and transmittance (T) o! the photodetectcr assembly to. less than .. --
are related as follows: the cross-sectlonal area o! the slotted tube, data tor detector, lamp, and filter components 

·used !n the measurement system from their 
0=1-T or by other methods. The owner. or operator respective manufacturers. . 

must show that the manu!acturer or the 6.3.2 Angle o! View. Set the received up 
monitoring .system has used appropriate as specified by the manufacturer. Draw an 
methods to minimize light refiectlons for arc With radius o! 3 meters. Measure the re• 
systems using slotted tubes. celver response to a small (less than 3 

3.11 Optical Density. A logarithmic meas-· 
ure of the amount ot light that !t attenuated 
by an optical medium or interest.· Optical 
density (D) Is related to the transmittance 
a.nd opacity as follows: 

D=-log10T 
D= -log,0 (1--0) 
3.12 Peak Optical Response. The wave

ler..gth of maximum sensitivity of the instru
ment. 

3.13 Mean Spectral Response. The wave· 
length wh!cb bisects the total area under 
the .curve obtained pursuant to paragraph 
9.2.1. . 

3.14 Angle of View. The maximum (total) 
angle of radiation detection by the photo
detector assembly or the analyzer. 

3.15 Angle of Projection. The maximum 
(total) angle that contains 95 percent o! 
the radiation projected from the lamp assem
bly of the analyzer. 

3.16 Pathlength. The depth o! eflluent In 
the light beam between the receiver and the 
transmitter o! the single-pass transm!ssom
eter; or the depth of eflluent between the 
transceiver and reftector o! a double-pass 
transm!ssometer. Two pathlengths are refer
enced by thl.9 specification: . 

3.16.l Monitor Pathlength. The .depth of 
eflluent at the installed location o! the con-. 
tinuous monitoring system .. 

3.16.2 Emission Outlet Patblengtb. Tlie 
depth of eflluent at the locM!ori em!ssions are 
released to the atmosphere. 

4. Installation Specification. 
4.1 Location. The transmlssometer must 

be located across a section ot duct or stack 
that wlll provide a particulate matter flow 
through the optical volume of the trans
m!ssometer that !s representative of the par
ticulate matter fiow through the duct or 
stack. It Is recommended that the monitor 
pathlength or depth of eflluent for the trans
m!ssometer include the entire diameter o! 
the duct or stack. In installations using a 
shorter pathlength, extra caution must be· 
used !n determining· the measurement loca
tion representative of the particulate matter 
fiow through the duct or stack. 

4.1.l The transmlssometer location shall 
be downstream from all part!eulate control 
equipment. 

4.1.2 The transmlssometer shall be located 
as far from bends and obstructions as prac
tlc:ll. 

4.1.3 A transmissometer that Is located 
In the duct or stack following a bend shall 
be Installed !n the plane defined by the 
bend where possible. 

4.3 Data Recorder Output. The continuous centimeter;) non-dlre:tlonal light source at 
monitoring system output shall permit ex- 5.cent!meter !nterva.ls on the arc for 26 centi
panded display or the span opacity on a meters on either side o! the detect..>r center
sta.ndard 0 to 100 percent scale. Since all llne. Repeat the test In the vertical direction. 
opacity standards are based on· the opacity 6.3.3 Angle o! Projection. Set the projector 
ot the effluent exhausted to the atmosphere. up as specl.fied by the. manufacturer. Draw 
the system output shall be based upon the · a.n a.re with radius or 3 meters. Using a small 
emission outiet pathlengtb and permanently- photoelectric llght detector (less than 3 
recorded. For affected fac!lltles whose mon1-
tor pathlength !s different from ·the !ac!llty's centL'lleters), measure the llght Intensity at 

5-centimeter intervals on the arc !or 26 
emlsslon outlet pathlength, a graph shall be centimeters on either side o! the light source 
provtded with the Installation to show the 
relationships between the continuous monl- centerline o! projection. Repeat the test In 

· the vertical direction. 
tortng system. recorded opacity based upon 7• Continuous Monitoring System Per-
the em!sslon outlet pathlength and the opa.c-
Jty of the effluent at the analyzer location formance Specifications. 
(monitor pathlength). ·Tests for meMure- The continuous monitoring system shall 
ment or opacity that are required by this meet the performa.nce.speclficatlons In Table 
performance spec!tlcatlon are based upon the 1-1 to be considered acceptable under this 
monitor pathlength. The graph necessary to method. ~ 
convert the data recorder output to the 
monitor pathlength basis shall be established 
as follows: 

log (1--0.J =(11/12 1og (l--03). 

where: 
O,=the opacity of the effluent based upon 

1,. . . . 
03 =the opacity ·of the eflluent based upon 

1 •. 

TABLE 1-1.-J>erformanc!'._ specijicati-0ns 

a .. Calibmtlon error •••••••••••••• : •• 
b Zero drift (24 hL •• ~---·-···---

c.Calibratlon drtlt (24 h) ••••••••••• 
d. Response time._ ••......•.•.• , .•• 
e. O;>eratlonal test period ••••••••••• 

SPtdjlcolloru . 

11 =the-emission outlet pathlengtb. 
13 = the mon1tor pathlength. • Expressed as siim or absolute mean value and the 

9S pct conlldenee ln~rval or a series of tests. _ ,. . . 
. 5. Optical Design Specifications. 
The optlca.J design speclftcatlons set torth 8. Performance S;ieclftcat!on Test Proce- ·· 

In Section 6.1 shall be met In order tor a dures. The followtng test procedures sh9ll be 
measurement system to comply With the used to. determine con.!ormance with the re-
requ!rements of this method. qulrements of paragraph 7: · 

6. Determination o! con!ormance with De- 8.1 Callbratlon Error and Response Tl.me 
sign Specifications. ·Test. These tests are to be performed prior ·to 

6.1 The continuous monitoring system tor tnsti.llat\on .of the system on the stack·.and 
measurement o! opacity shall be demon- . may be performed .at the affected faCillty or 
strated to conform to the design spec!!lca- _ at Other locations provided that proper notlft
tlons set forth as follows: · cation Is given .. Set up and calibrate the 

6.1.l ·Peak Spectral Response. The peak measurement system as specifted by the 
spectral response of the continuous mont- manufacturer's written Instructions for-the 
tortng systems shall occur between 500 nm monitor pathlength to be used. in the in· 
and 600 nm. Response at any wavelength be- stallatlon. Span the analyzer as· specified in 
low 400 nm or above 700 nrn shall be less. applicable -subparts. · · · · · · · ..... 
than 10 percent of the peak response-of the 8.1.1 Calibration Error Test. Insert a series· 
continuous monitoring system. : ot cal!bratlon filters In the .transmtssometer 

6.1.2 Mean Spectral Response. The mean--· path at the midpoint. A minimum o! three 
spectral response of the continuous monitor- calibration ftlters (low, m!d, and high-· 
Ing system shall occur between 500 nm a.nd ·range) selected lri. accordance with the ~le 
600 nm. ..- . under paragraph 2.1 and calibrated within· 

6.1.3 Angle o! View. The total angle ot view 3 percent must be used. Make a toca1·or ftn. 
shall be no greater than 5 degrees. . nonco_nsecutlve rel'dlngs for MCb lllter. 
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RecoM tho m=inent aystem output 
readings 1n percent opacity. (See Figure 1-1.) 

8.1.2 System Response Test. In~rt ·the · 
high-range filter ln the transmlssometer 
path five times a.nd record the·tlme required 
tar the system to respond to 95 percent of 
final zero and hlgh•range filter:values. (See 

· Figure 1-2.) . . . . 
. 8.2 Flelct"Test far Zero ·Drift and ca.llbra-· 

tl6n Drift. Install the continuous monitoring: 
· s;stem on the atrected !acWty and perform 

Ugn optics, and make any necessary adjust
ments to the calibration oft.he system dally. 
These zero and calibration adjustments 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 are allowable at any time. The mag
.nltude of a.ny zero or span drift adjustments 
shall be recorded. During this 168-haur op-

the !ollo:wlng e.llgnments: ' _ 
8.2.1 Prl!llmlnary Alignments. As soon s.s 

possible etter Installation and once a year 
thereafter when the facility is not In opera
tion, perform the following optical and zero 
alignments: · 

8.2.1.l Optical.Alignment. Align the light 
beam from the transmlssometer upon the op-. 
tlcal surfaces located across the et!luent (l.e., 
the retrofiector.or photodetector as applica
ble) 1n accordance with the manufacturer's· 

. eratlonal test period, record the .following at 
24-hour intervals~ (a) the zero readlng·and 
span readings after the system Is calibrated 
(these readings should be set at the same 
value at the beglnnlng of each 24"hour pe
riod);. (I>) the zero rea_dlng after each 24 
hours of operation, l>ut before cleaning and 
adjustment; and (c) tl>e span readlni;: after 
cleaning· and zero adjustment, but before 
span ad.1ustment. (See Figure 1-3.) . 

Instructions.·· · ·· · 
. 8.2.1.2 Zero Allgninent. After the transmls

someter has been·optlc:8.lly e.llg'ned and the 
transmissometer mounting l8 mechanically 
stable (I.e., no movement of the mounting 
due to thermal contraction of tbe stack, 
duct, etc.) and 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
tlnuouscmonltor system response so that any 
simulated zero cheek coincides with an ac
tual zero check performed across the moni
tor pathlength of the clean i;tacJr .• 

8.2.1.3 Span. Span the continuous I!lOnltor
lng system at the ope.city specified In sub
parts and offset the zero setting at least 10 
percent of span so tliat negative drift can be 
quantified. 

8.2.2. Final Alignments. After the preltml
nary a11gnments have been completed and the 
a:rected !acUlty has been· ·started up and 
reaches normal operating temperature, re
check the optical alignment In accordance 
with 8.2.l.l of this specification. If the align
ment has shifted.. realign the optics, record 
any·detectable shift In the opacity measured 
by the system that can be attributed to the 
optical realignment, and notify t.he Admin
istrator. This con_dltlon may not be objec
tionable It the atrected facility operates with
in a fairly constant and adequately narrow 
range of operating temperature·s that does· 
not produce significant shifts In optlca.1 
alignment during normal operation of the 
racUlty. Under circumstances where the facu
lty operations produce fluctuations in the. 
effluent gas temperature that result in sig
nificant m!Sallgnments, the .Administrator 
may require Improved mounting structures or 
another location· for installation of 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
ciilated according to equation 1-1. 

. 1 n 
i=:- ~Xi 

n i=l Equation 1-1 
where x, = absolute value of the lndl\•ldual 
measurements,. 

. !=sum of the lndlvldua.1 values. 
x=mean value, and 
n=number of data points. 

9.1.2 The 95 percent confidence Interval 
(two-sided)· ts calculated according to equa
tion 1-2: 

CI -~ I ("<" .2)-("<" ·)2 . -rs- 1---~n ...._"S', °"'x' 
· n'\in-1 

Equation 1-2 
where 

Ex;=sum of all data points, 
t _g,s =ti - a/2, and 

C.l.95 =95 percent confidence interval 
estimate of the average mean 
value. 

Values for t.9i'5 

n 

2. - - - --- ----- - ---
3. -- -- --- - -- --, _ -
4 ____ ---- - - - - -- - -5 _______________ _ 

6. - ----- -- - - - ----
7 ---- -----------
g_,_, --- --- ---- --9 ________________ . 

1.975 

12. 706 
4.303 
3.182 
2. i76 
2. 571 
2.44i 
2.365 
2. 300 

n 

10 _____________ __ 

IL···-··-· ...... 12 ______________ _ 

13. -- -- - - . - - - -- - -
14. ••• - --- - - - --- -15 ______ -------- -
16 ••••.•...••••.. 

t.975 

2. 262 
2. 228 
2. 201 
2.179 
2. If,() 
2.145 
2.131 

8.2.3 Conditioning Period. After. complet
ing the post-startup alignments, operate the 
system !or an initial 168-hour conditioning 
period in a. normal operational manner. 

The values In this table are already cor
rected for n-1 degrees of freedom. Use n equal 

. to the number of samples as data points. 
8.2.4 Operational Test Period. After com

pleting the conditioning period, operate the 
system fQl' an additional 168-hour period re
ta.\nlng the zero otrset. The syst.em shall mon
itor the oource ef!luent at all times except 
when be1ng zeroed or calibrated. At 24·hour 
Intervals the zero and spa.n shall be checked 
according to the manufacturer's instructions. 
Minimum proceclures used shall provide a· 
uystem check of the a.nalyzer Internal mirrors 
a.nd all electronic circuitry lncludlng_ t~e 
lamp and photodetector a.ssembly and shall 
lnclude a. procedure for produi:lng a simu
lated zero opacity condition and a. simulated 
upsca.le (span) opacity condition .as.viewed 
by the receiver. The manufacturer's written c 
Instructions may be used providing that they 
equal or ·exceed these minimum procedures. 
Zero and span the transmlssometer, clean all 
optlco.I. ourtoceo ogposed ·to the et!luent, rea-

9.2 Data Analysis and Reporting. 
9.2.1 Spectral Response. Combine the 

spectral data obtained In .accordance with 
paragraph 6.3.1 to develop the effective spec
tral response curve or the transmlssometer. 
Report the wavelength at which the peak 
response occurs, the wavelength at. which the 
mea.n response occurs, and the maximum 
response at any wavelength below 400 nm 
and above 700 nm expressed as a percentage 
of the peak response as required under para-
graph 6.2. . 

9.2.2 Angle of View. Using the data obtained 
in accordance with para~aph 6.3.2, calculate 
the response of the receiver a~ a function t>f 
viewing angle In the horizontal and vertical 
directions (26 centimeters of arc with a 
radius of 3 meters equal 5·degrees) .. Repo1t 
relative angle of view curves as .required un
der para,graph~..2. · · 
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9.2.3 Angle of Projection. Using the data. 
obtained In accordance with paragraph 6.3.3, 
calculate the res?onse of the photoelectr.c 
detector as a function of projection angle 
t!le horizontal and vertical directions. Repor 
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 value 
shown by the measurement system for each 
ot the 15 readl~gs. Calculate the mean and 
95 percent confidence lnt.erval of the five dlf
!erent values at each test filter value accord
ing to equations 1-1 and 1-2. Report the sum 
of the absolute mean dlll'erence and the 95 
percent confidence Interval fat each of the 
three test filters. 

9.2.5 Zero ·Drift. Using 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
ing, aligning, and adjustment, a.nd the zero 
value 24 hours later just prior to cleaning, 
aligning, and adjustment. Calculate the 
mean value of these points a.nd 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 Ca.Jlbratlon Drift. Uslng the span 
value· measured every 24 hours during the 
field test, calculate the differences between 
the span value after cles.nlng, aligning, a.nd 
adjustment of zero and span, and the span 
value 24 hours later just after cleanlng, 
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 
paragraph 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 I 
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 clearly 
specified as required In the manufacturer'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 
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 con
cluded. Failure of the continuous monitor
ing syst.em tO meet these requirements shall 
call for a repetition of the 168·hour test 
period. Portions of the tests which were sat
isfactorily completed need not be repeated. 
Fa\lure to meet any performance spec!fica
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. All 
maintenance and adjustments required shall 
be recorded. Output readings shall be re
corded betore and after all adjustments. 
10. References. 

10.1 "Exoerimental 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
tionary-Source Monitoring Systems for Gases 
and Visible Emissions.'' Environmental Pro
tection ·Agency, Research Triangle PQ.rk, 
N.C., EPA~50/2-7~18, January 19M. 

~DEflAl. QIEGISTim, :voL 40,. NO. -19~0NDAV. OC1'01!11<!2·· 6 •. 1975 

V-92 



46262 RULES'AND 'REGULATIONS 

Calfbrated Ne.utral Density ·Filter Data 
(See paragraph 8.1.1) 

~w :~d 
Range . __ % opacity - .. · Range·_% opacity 
Span Value_. ___ % opacity ' 

Date of Test· .. Location of Test 
. 

Analyzer ·Reading' 
Calfbrated.Fflter1 S Opacity 

1 

2 --· 

3 ... 

4 
.. 

s· 

6 

7 

8 

9 

10 

l1 

12 

13 

14. 

15 

!Mean difference 
Low 

-
Confidence interval --
Calibration error "'Mean Offference3 + i;.1. --
1Low. mid or high range 
2calibration fil°t.?r opacity ~ analyzP.r reading 
3Abso1ute value . ; 

figure 1-1.· Cal~brat1o~ E~ror Test 

. ·ltfgh .. 
,Range J_opacity 

.. . -·· 

-· 

.. 
Differen~es2 

" %_Opacity 
.. 

.. 

•. 

.. 

Mf d High 

-- -
-- -
-- --

Dlt. .of Tni.'-. -..,..--:--.,. . bcttt.., Tnt·~· ---..... _,._, ... ______ .. _._ ~.-;, 
~lrzar ~ ~!'t"'-,.----~s OpctcJ' ,._ .. _ .. ___ -__ ; 

,.. ~-; 

~- ·-··. .. -
S·. __. . 

1-_·_-_--_. ___ ... , ...... ,. ______ _ 
~- -------· 

: ... ~"'. ~--·----~--

.. ..... '"'·. -.... ,_ 

r 
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Zeto Setting_.------ ($00 para9raph_B.Z.l) 

Span Setting -----

O.:te of Test --------

Oaie 
and 

Zero Rca~lng .. Span Reading 
(Before cl~anlng - Zero Or1ft · (Aftr.r cletn1ng and zero adjustment 

Calibration 
Drift 

(aspan) . Tlaia and adjustirent) · (AZero) ·· hut before span .adjust.ment) 

Zero Orlft:}~:Maa!' Zero Drift~.:_ _____ + Cl .(Zero) ______ a·------
Collbritlon 1lrlft 0_-Mean Span Ori ft~ + Cl (Span) ------ • -----

ffgure 1·3. Zaro and Calibration Drift Test 

PERFOR1'<tANC3 SPl!lCinCATION 2-Pl':aFORMANCE 
SPECfPICATIONll .l!.NJ> SPD:ClFICATION TEST PRO• 
CF.DUKES FOB "MONlTORS PF 802 AND NOi< 
FROJ>f STATIONARY 60tlBCES 

1. Principle ·and ApplteabWty. 
1.1 Principle. The concentration of sulfur 

dioxide or oxides o! nitrogen pollutants 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 ot 
the continuous monitoring system de.ta Is 
computed for each reference method testing 
period and compared to determine the rela
tive accuracy o! the continuous monitoring 
system. Other-·tests of the conttnuous mon
itoring system are also performed. to deter
mine calibration error, drift, . and response 
characteristics o! .the system.c: 

1.2 Appl1cablllty. This performance spec
ification 1.6 applicable. to evaluation ot con
tinuous monitoring systems tor measurement 
of nitrogen oXides or sulfur Clloxlde pollu
tants. These specifications contain test pro
cedures, Installation requirements, and data 
computation procedures for evaluating tl:ie 
acceptabllity o! the continuous monitoring 
syotoms.· 
.. a. Apparatus.- . 

·a;1 Calibration Gas Mixtures .. Mixtures ot 
ltnown concentrations or pollutant gas In a 
~uont gas shall be prepared. Tbe pollutant 
gao shall be Sulfur dloxtde or the appropriate 
oxldo(s) of nitrogen specified by paragraph 
6 and within subparts. For sultm dloxtde gas 
mixtures, the diluent gas may be air or nitre- . 
gen. For nitric oxide (NO) gas mixtures, the 
c!Uuent gas shall be QXygeil-!ree (<10 ppm) 
nitrogen, and for nitrogen dioxide (NO,) .gas· 
mlXtures the diluent gas shall be air. Conceil·. 
tratlons· of 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 Zero Gas. A gas certltled by the.manu
facturer to contain leas than l ppm of the 
pollu~nt no or. ambient air ma:v b3 ·used. 

2.3 Equipment for measurement of the pol· 
lutant gas concentration using the reference 
method specified In the appl1cable 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 th ls specifi
cation. 

2.5 Continuous monitoring system for SO, 
or NOx pollutants as applicable. · 

3. Definitions. 
3.1 Continuous Monitoring System. The 

.total equipment required for the determina
tion of a. pollutant gas concentration In a 
source effluent. Continuous monitoring sys
tems consist ot major subsystems as follows:. 

3.1.l Sampling Interfa.ce--That 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 th& effluent. 

3.1.2 ·Analyzer-That portion of the con· 
tlnuous monitoring ·system which senses ·the· 
pollutant gas and generates a. signal output 
that Is a function of the pollutant concen· 
tra.tlon. 

3.1.3 Data Recorder-That portion of the 
continuous motµtoring system that provides 
a permanent recor!_i of the output signal In 
terms of concentration units. 

3.2 Span. The· value of pollutant concen
tration a.t which the continuous monitor
ing system lS set to produce the maximum 
data display output. The span shall be set 
at the concentration spec!tied In ea.ch appli
cable subpart. · 

3.3 Accuracy (Relative). The degree of 
correctness with which the continuous 
monitoring system yields the value o! gas 
concentration of . a sample {elatlve to the 
value. given by a defined reference method. 
This accuracy Is expressed in terms of error, 
which Is the difference between the paired 

. concentration. measurements expressed as a. 
percentage. of the .mean reference value .... 

3.4 Calibration Error. The difference be
tween the pollutant conoontrat!on lncU-
cated by the continuous monitoring sys. 
and the known concentration of the 
gas mixture. 

3.5 Zero Drift. The change in the continu 
ous monitoring system output over a stated 
period o! time of. normal continuous opera
tion when the pollutant concentration at 
the tlme·tor the measurements Is zero. 

3.6 Calibration Drl!t. The change In the 
continuous monitoring system-output over 
a stated time period of normal continuous 
operations when the pollutant concentra· 
tlon at the time of the measurements Is the 
same known upscale value. 

3.7 Response Time. The time interval 
from a step change In pollutant concentra
tion at the Input to the continuous monl
to~ing system to the time at which 95 per
cent of the corresponding final value Is 
reached a.a displayed on the . continuous 
monitoring system data recorder. 

3.8 Operational Period. A minimum period 
of time over which a measurement system 
ls expected .to operate Within certain per
!orma.nce 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
tlo~ 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 tote.I emissions from the affected 
fa.c!l!ty. Conformance with this requh'ement 
shall be accomplished as follows: 

4.1 Effiuent gases may be assumed to be 
nonstratlfied If a. sampling location eight o.r 
more stack diameters (equivalent die.meters 
downstr~am of any air In-leakage ls se 
lected. This assumption and data correctlo 
procedures under paragraph 4.2.l may not 
be appl!ed to sampling locations upstream 
of an air preheater In a stream generating 
fac!lltv under Subpart D of this part. For 

. sampling locations where effluent gases are 
either demonstrated (4.3) or may be as
sumed to be nonstratlfted (eight die.meters). 
a point (extractive systems) or path (In-situ 
systems) of average· concentration may be 
monitored. . 

4.2 For sampling locations where effluent 
gases cannot be assumed to be nonstratl
fi~d (less than eight diameters) or ha.ve beon 
shown under paragraph 4.3 to be stratified, 
results obtained must be consistently repre
sentative (e.g. a point o! average concentra.· 
tlon may shift with load changes) or the 
data generated by sampling at a point (ex
tractive systems) or across a path (ln-slt\4 
systems) must be corrected (4.2.l and 4.2.2) 
so as to be representative of the total emis
sions from "the affected facU!ty. Conform
ance with this requirement ma.y be accom
plished In either of the !ollowlng ways: 

4.2.l Installation o! a diluent continuous 
monitoring system (0, or CO, as applicable) 
In accordance with the procedures under 
paragraph 4.2 of Performance Specification 
3 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 Instaliatlon of extractive pollutant 
monitoring systems using multipoint· sam
pling probes or.In-situ pollutant monitoring 
system!! that sample or view emissions which 
are comlstently representative of the total 
emissions for the entire crOSfl i;~ctlon. The 
AdmlnL~trator may require data. to be sub-
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mitted to. demonstrate that ·the ·emissions 
sampled or viewed are consistently repre-

•

ntattve for several typical facUlty process 
eratlng conditions. · · · 
4.3 The owner or operator may perform a. 

traverse to characterize any stratification or 
elliuent gases that might exist In a stack or 

stack or duct under paragraphs 4.1 and 4.2.1,.. - 6:2.2.3 Adjustments. zero Md cc.libntton 
the sample may not be extracted at any point · corrections and.adjustments ara allowed only 
·less than 1.0 meter from the stack or duct at 24-hour Intervals or at such shorter. 111-
wall. Multipoint sampllng probes Installed_ tervals as -the ·manufacturer's WT!tten in· 
under paragraph 4.2.2 may be located at any structlons spec!Iy. Automatic corrections 
points necessary to-obtain consistently rep- made by· the measurement system without 
resentatlve samples. . operator Intervention or Initiation are a.Uow-

able at any time. During. the entire 168-hour 
5. Continuous Monitoring '"system Perform-' operational . test period. record on the- ex-duct. I! no stratltl.cation ls present, sampling 

procedures under paragraph 4.1 may be ap
plied even though the eight diameter cr_iterla ance Specifications. · · · · _ample sheet shown In P1gure 3-6 the values 

The continuous monitoring system shall" given by zero and span gas ·pollutant con
meet ·the performance specifications In Table centrat1ons. before· and. after adJustme_nt at 
2-1 to be considered acceptable under ·this 24.hour !.D.tervals. 

Is not met. · 
4.4 When single point sampl!pg probes !or 

extractive systems a.re installed Within the method. - 6.3. Field Test for RespoWIG TiJml, · 
·: 6.3.1 Scope of Test. Use the enttra continu

ous monltoring system as tnstaUed, lnclucUng 
.. sample transport lines _if used. Plow rates. 
. line diameters, pumpllig rates, preaaures (do 
not allDw the pressurized calibration gas to 
change the· normal operating pressure In the. 
sample line) ,"etc:, shall be at thG· nomill~ 
values !or normal operation as speclf!ed In. 
the manufacturer's written Instructions. I! 
the analyzer is used to sample more than one 
pollutant source (stack), repeat this test tor 
each sampling point. 

TABLE 2-1.-Performance specification.a 

Paramdlr 

I. Accaracy '···-- ___ ; _ ---- .• -•. _ :~- .: • :: : __ -· .: •••• •• _.: :·: • 

2. Calibration error'------··-----·----·-·-··---------------

3. Zero drift (2 bl'-·------··-···-·-----------·-:··-··----·-
4. Zero drift (24 h) '·------·----·----------·--·-------------
5. Callhration drift (2 b) '-----·-·----·---···-------··-----·· 
6. Calibration drift (24 b) '··----···-·--------··-···-----·--
~: g:;::en!i1m~fio<i.:::::_::::::: :: : : : : : : :: : ::: : : : : : : : :; _:_:: 

!:;20 pct of the mean value ol the reference method test_ 
· data. · ·" · ; 5 5 pct or each (50 pct, 90 pct) calibration gas mixture 

. value. . 
2 pct of span 

Do. 
Do. 

2.5 pct. or span 
15 min maximum. 
168 h minimum. .6.3.2 Response Time Test Procedure. In· 

traduce zero gas Into the continuous monl-
. f ts tortng system sampling Interface or as close ' Expressed as sum or absolute mean v8Iue plus 95 pct confidence Interval or a series o _tes . to the sampllng interface as possible. When 

6 Performance Specltl.ca.tion Teat Proce- tional 168-hour period retaining the zero the system output reading has stabWzed, 
dur~ The following test procedures shall be offset. Tlle system shall monitor the source switch quickly to a known concentration of 
used ·to determine con!ormance with the elliuent at all times except when being pollutant gas. Record the time from concen
requirements of paragraph 5. For NO. an- zeroed, calibrated, or backpurge<i. tratlon switching to 95 percent of final stable 
requirements of paragraph 5. For NOx an- 6.2.2.1 Field Test for Accuracy (Relative)· response. For non-extractive monitors, the 
alyzers that oxidize nitric oxide (NO) to For continuous monitoring systems employ- highest available calibration gas _concentra.
nltrogen dioxide (NO.), the response time Ing extractive sa.mpling, the probe tip for the tlon shall be switched Into and out of the 
test under paragraph 6·.3 of this method shall continuous monitoring system and the probe sample path and response times recorded. 
be performed using nltrlc oxide (NO) span tip !or the Reference Method sampling train Perform this test sequence three (3) times. 
gas. Other tests tor NO, continuo\13 monitor· should be placed at adjacent locations In the . Record the results of each test on the 
Ing systems under paragra.phs 6.1 and 6.2 and duct. For NOx continuous monitoring sys- example sheet shown In Figure 2-6. . 
all tests for sulfur dioxide systems shall be tems, make 27 NOx concentration measure- 7. Calculations, Data Analysis and Report-
performed using the pollutant span gas spe- ments, cUvided Into nine sets, using the ap· Ing. - · 
c!fied by each subpart. plicable reference method. No more than one 7.1 Procedure for determination of mea.n 

.. 6.l Calibration Error Test Procedure. Set set or tests, consisting of three Individual • values and confidence Intervals . 

• 

P and calibrate the complete continuous measurements, shall be performed In any . · . 
onitor!ng system according to the ma.nu- one hour. All Individual measurements of 7.1.1 The mean va.lue of a data e:et ls 

acturer's wrlten Instructions. This may be each set shall be performed concurrently, calculated. according to equation 2-1. -
accomplished either In the laboratory or in or within a three-minute Interval and the . 

1 
n· 

the field. results averaged. For so. continuous moni- i=- 2: X; 
6.1.l Calibration Gas Analyses. Triplicate taring systems, make nine SO, concentration n l=l 

analyses of the gas mixtures shall be per- measurements using the applicable reference where: Equation 2-! 
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 x1=absolut'!l value of the measurements, 
Analyze each calibration ga.S mixture (50%, the reference method test data. and the con- l:=sum of the Individual values, 
90%) and record the results on the example tlnuous monitoring system concentrations x=mean value, and 
sheet shown in F'!gure 2-1. Each. sample test on the example data sheet shown In Figure n =number Of data points. 
result must be within 20 percent of the aver-- 2-3. 7.1.2 The 95. percent con.11.dence interval 
aged result or the tests shall be repeated. 6.2.2.2 Field Test for Zero Drift· and Call· (two-sided) ls calcula.ted according to equ~ 
This step may be omitted for non-extractive bratlon Drift. For extractive systems, deter- tlon 2-2: · 
monitors where dyna.mlc calibration gas mix- mine the values given by zero and span gas 
tures are not used (6.1.2). . pollutant concentrations at two-hour Inter-· 

6.1.2 Calibration Error Test Procedure. vals untll 15- sets of data a.re obtained. For 
Make a total of 15 nonconsecutive measure- nonextractlve measurement systems, tbe zero 
ments by alternately using zero gas and each value may be determined by mechanically 
caliberatlon gas mixture concentration (e.g., producing a zero condition that provides a 
0%, '.i0%, 0%, 90%, 50%, 90%. 50%, 0%, systemcheckoftheanalyzerlnternalmtrrors 
etc.). For nonextractlve continuous monltor-1 and all electronic circuitry tnclud!ng the 
Ing systems, this test procedure may be per- radl:l.tlon source and detector assembly or 
formed by using two or m_ore calibration gas. by Inserting three or more ca.llbration ga.s 
cells whose concentrations are certified by cells and computing the zero point from the 
the manufacturer to be functionally equlva- upscale measurements. :If this latter tech· 
lent to these gas concentrations. Convert the nlque ts used, a graph(s) must be retained 
continuous monitoring 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 rela.tlonshlp be· 
example sheet shown In Figure 2-2. tween the upscale measurements and the 

6.2 Field Test for 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 titled by the manufacturer to be function
accordance With the manufacturer's written ally equivalent to 50 percent ot span concen
lnstructlons and drawings-as follows: tratlon. Record the zero and span measure-

6.2.1 Conditioning Period. Offset the zero ments (or the computed zero drift) on the 
setting at least 10 percent of the spa.n so example ·data sheet shown In Figure 2-4. 
that nega.tlve zero drift can be quantified. The two-hour periods over which measure
Operate the system for an initial 168-hour ments are conducted need not be consecutive 
conditioning period 1n normal operattng · but may not overlap. AU measurements re
ma.nner. quired under this paragraph ma.y be con-

• 

6.2.2 Operattona.l. Test Period. Ope1'3ote the ducted concurrent With tests under para
ontlnuous monitoring system for an >iddl· graph 6.2.2.l. 

where:. 
l:x;=sum of all data. points, 
t.111~=t1-cr/2, and 

C.I.e&=95 percent confidence interval 
estimate of the average mean 
value.· · 

: ·Values for •.975-

! ..••.... _______ . 

2------~---····--
3 ••••.••••••••••• 4n.._,:_. _______ _ 
5 ______________ _ 

e . ..:.. •• · •••.••.•••• 7.c ••• ; _________ _ 

8. --~------ --·----9 _____ ~------ _, -
10 ••••••••• _____ _ 
12. _: ______ ··-·--
13~ --·--····-·- ·--It. ____________ _ 
15 ____ • _________ _ 
16 •• ______ • _____ _ 

•.97~ 
t2. 7oa 
~aoa 
3.182 
2. 776 
2.571 
2.447 
2. 3811 
2.308 
2.262 
2. 228 
2. 201 
2.179 
2. 160 
2.145 
2.131 

· The values in this table are Cllroc.dy cor· · 
rected for n-1 degreoo of freedom. Uoo n· 
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·equal to the number of samples _ 1111 data · equations 2-1 and 2-2. Report the zero drift 
polnta. . as the sum of the absolute mean value and 

·. 7.2 Data A.nalyli18 and Reporting: the confidence Interval as a percentage or 
span. Use example ebeet shown In Figure 

7.2.1 Accuracy (Relative). For each of the _ · 2-4. 
nine reference method test points, determine 7.2.4 zero Drift (24-bour). Using the zero 
the average pollutant concentration reported concentration values measured every 24 
by the continuous monitoring system. These hours during the field test,_calculate the dlf· 
average. concentrations &ball be determined ferences between the zero point atter .zero 
·from the continuous monitoring systein data adjustment and the zero value 24 hours later 
recorded under 7.2.2 by Integrating or aver- just prior to zero adjustment. ·CalcUlate the 
aging the pollutant.concentrations over each mean value of these points and the confi
o! the time Intervals concurrent with each dence interval using equations 2-1 and 2-2. 
reference method testing period. Before pro- Report the zero drift (the sum or the e.bso
ceeding to the next step, determine the basts lute mean and confidence Interval) as a per
( wet or dry) of the continuous monitoring centage of span. use example sheet shown In 
system data and reference method test data Figure 3-6. 
concentrations. I! the bases are not con- 7.2.5 Callbratlon Drift (2-bour). Using 
liistent, apply a moisture correction to either the calibration values obtained at two-hour 
reference method concentrations or the con- Intervals during the field test, calcUlate the 
tlnuous monitoring system concentrations dlllerences between consecutive two-hour 
as appropriate. Determine the correction readings expressed. as ppm. These values 
!actor by moisture tests concurrent with the shoUld be corrected tor the corresponding 
reference method testing periods. Report the zero drift during that two-hour period. Cal
motsture test method and the correction pro- culate the ·mean and confidence Interval of 
cedure employed. Por each of the nine test these corrected dl.lference values ustng equa
runs determine the dl!ference for each test tlons 2-1 and 2-2. Do not use the differences 
Min by subtracting the respective ·reference between non-consecutive readings. Report 
'mfthod test concentr .. tlona (use average of the calibration drift as the sum of the abso
eacb set of three measurements tor NO.) . lute mean and confidence interval as a per
from the continuous monitoring system lnte- c<>ntage of span. Use the example sheet 6bown 
grated or averaged concentrations. O&lng In Figure 2-4. . · 
these data, oompute the mean dUference and. 7.2.6 C'"11bratlon Drltt (24-bour.). _Using 
the 95 percent confiden~ interval of the dlf- the calibration values measured every 24 
ferences (equations 2-1 and 2-2). Accuracy hours during the field test, calculate the dlf· 
is reported as the sum of the absolute value ferences between the callbratlon concentra
of the mean dlllerence and the 95 percent tlon reading after zero and cr.llhr.atlon ad
confidence interval of the dlfferences ex- · justment, and the calibration concentration 
preh&ed a.a ·a pel"Centage of the mean refer- reading 24 hours later after zero adjustment 
ence method value. Use the example sheet but before calibration adjustment. Ca!J:ulate 
shown ln Ftgure 2-3. the mean value of these dlflerences and the 

·7.2.2 ·Calibration Error. Using the data confidence 1uterval using equations 2-1 and 
from paragraph 6.1, subtract the measured 2-2. Report the calibration drift (the sum of 
pollutant concentration determined under the absolute mean and confidence interval) 
paragraph 8.1.l (Figure 2-1) from the value as a percentage of span. Use the example 
s.'1own by tbe continuous monitoring system sheet shown In Figure 2-5. 
tor each of the n.ve readings at each con- . 7.2.7 Response Time. Using the charts 
centratlon melLSured under 8.1.2 (Figure 2-2). from paragraph 6.3, calcUlate the time tnter
Calculate the mean of these difference values val from concentration switching to 95 per
and the 95 percent confidence Intervals ac- cent to the final stable Vl!.lue tor all upscale 
cording to equations 2-1 and 2-2. Report the and downscale tests. Report the mean of the 
callb:-atton error (the sum of the absolute three upscale test times and the mean of the 
value of the mean dlft'erence and the 'l5 per- three downscale test times. The two aver
cent confidence Interval) as a perceutage of age times shoUld not dl!fer by more than 15 
each respective calibration gas concentra- percent of the slower time. Report the slower 
tlon. Use example sheet shown In Figure 2-2. time as the system response time. Use the ex-

7."2.3 Zero Drift (2-hour). Using the zero ample sheet shown In Figure 2-6. 
concentration values measured each two 7.2.8 Operational Test Period. During the 
hours during the field test, calc:Ulate the dlf- 168-hour -performance and operational test 
ferencee between consecutive two-hour read- period, the continuous morutorlng system 
tngs expruaecS tn ppm. Ca.l~Ulate the mean shall not require any corrective maintenance, 

. d11ferenoe and the coDJldence interval ustng repair, repl&cement, or adjustment other than 
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that clearly specified as required in the op
eration and maintenance manuals as routln. 
and expected during a one-week perlOd. I 
the continuous monitoring system operate 
within the specified performance parameters 
and does not require corrective maintenance, 
repair. replacement or adjustment other than 
as speclfted above during the 168-hour test 
period, the operatlona.1 period will be success-
fully concluded. Failure of the continuous 
monitoring system to meet this requirement 
shall call tor a repetition of the 168-hour test 
period. Portions of the test which were.satis
factorily completed need not be repeated. 
Failure to meet any performance specifica-
tions shall call for a repetition of the one-
week performance test period and that ·por-
tion ot the testing which ls related to the 
failed specification. All maintenance and ad
justments required shall be recorded. Out-
put readings shall be recorded before and 
after all adjustments. 

8. References. 
8.1 "Monitoring Instrumentation for the 

Measurement of Sulfur Dioxide tn Stationary 
Source Emissions," 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, Reeearch Triangle Park, N.C., 
Volume l, APTD-0847, October 1971; Vol-

. ume 2, ~942, January 1972. 
8.3 "Expe?t.iental Statistics," Department 

ot Commerce, Handbook 91, 1963, pp. 3-31, 
paragraphs 3-3.l.4. 

8.4 "Performance Speclflcatlons for Sta
tionary-Source Monitoring Systems tor Gases 
and Visible Emissions," Environmental Pro
tection Agency, Research Triangle Park, N.C., 
EPA-650/2-74-013, January 1974. 
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.ca 1i brat ion· Gas ·l'!ixture· Data· (From Figure· 2-ll · 
--

-Ktci .<.so;}-..:.__Ppm Hfgh (9?%) ...:__jpm 

Ruri 1 
Calibration r.as 

Concentration .ocm 
_Measurerr.e.nt System· 

ReadinQ, ppm Differeric~s."1 com 
1 

2 

3 

4 
s 
6 

7 

8 
9 

10 

11 
12 

13 

14 

15 

Hid High 

Mean difference 

Confidence interval ·+ + 

1. ~·e~n Oifference2 + C. r. 
Ca ibration error= Average Calibration Gas Concentration x 100 __ % __ ,, 

1calibration gas concentration - measurement·system reading 
2Absolute value 

Figure 2-2. Calib.-ation Error Detennination 

licterence Method Sd~O es 

Date so2 
NI) 1;0 NO .l!O Sa:nple ANlyz~r l·Hou" 

~est and Samp.e·l Sa.'llpfe I Sao?lc Z Sac;>}• J A~era~e ~crage (pprrt)* 
no. Time (ppm) (ppm) (PP") (ppm) . {ppm so2 "°· 
1 

2 I· 
J I I 

• 
I 

! 

6 .. 
7 

8 

9 

~~an reference method Mean r!ference method · lrttrage of -
est value (SOzl test value (HO•) · the differences 

ppm (S02 ~. • :: 
.. . 

ppm (NO•). 
- - . ·.· 

Me4n dtfferericn ... • .. 
~5% CGnfidence 1nte-rvals • • + Pll'I (S02), • ! ·pP,. (No.). 

.... ~ 
. 01 fference 

. (ppm) 

s17 r;ox 

•. 

.. 

-· 

~c.urac.ies • Hean difference labsolute value)• 95'l confidence interval .100 ~ ·· ·. S' (SO) • I (NO·)· 
Hean reterenc.e metnod value· . • -- . 2 ' -- 1 

hplain ~·nd report method used to detemlne integrated averages. 

i.-.. Mean differences • the average of the dlffel"'ertces 111tnus the mean reference method ~Ht. nlut. 

· Ft9ure 2·3. Accuracy Oetermlnat_ton (SOz and N0
1

) 
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, zeP.. ,.·. ca 1f bra tlon 
.. Drift 

~· . Begin End '-1Jete Read In' 

Z..O. 
Drift 

(•Zero) 
sP.n· 

Reodlng 

Span 
Drift. 
(.Span) ( Span· Zero I 

3 ,o;. " .. 

. _:., . ... 
6 . - . 

9 

10 

11 

IZ . 

1l 

~5 '. ... · 

"Lero 1/1"1Tt • LMean Lero urnt• + ~• 1ZeroJ • \SpanJ x !00 • • 
. Calfbratton Drift • [Mean Span Dr1it• ~ + Cl (SF'·•-n1....---'"' t [Span] x 100 • . • 
•A~•olute Yolue. 

Date~· · · 
and" 
Time 

. ·~· .. ~ 
. ·~' . 

Figure Z-4 •. Zero and Cll1brottcn •Tl ft IZ nou_rj 

Zero 
Reading 

Zero 
Drift 

(t.Zero) 

Span 
Reading 

(After zero adjustment) 

Calibration 
Drift 

(t.Span) 

~!r!'. Drift._" (Mean Zero Drift~_._ .. __ + C.I. (Zero)··-_ _,,·-'-l. 
_. t [lnstrumer.t Spari] x 100 • ----·· 

_ta}jbn .. tion ~ift,a(Hean Sp~n Drift* ____ + C.I. (Span)'_...,...,,__ __ ... ]
1 .. ··'.' ,~ .. :· -· ..•.. ''• 

t [Instr'un~~nt Span] x 100 ;. --.. -. ____ • 

'" .. 
.. · F!gure 2-5. Zero and Calibration Drift (24-hour) ., · · 
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~-----------------------------------,--·'.mg ftnal value IS displayed on the conttnuoua 
~monitoring system de.ta recorder. · · · · 

Date of Test --'----

Span Gas Concentration. ____ _p_,pcr. 

Analyzer Span Setting ____ .rpm 

l ---~seconds 

Upscale 2 ____ . seconds 

3 ____ seconds 

Average upscale response ____ seconds 

____ seconds 

Downscale 2 ___ ...... seconds 

- 3 ___ --'seconds 

Average downscale response ___ seconds 

System average response ·time ~slower ti_i;te) .= ____ seconds 

%deviation from slower = f;"veraQ: upscale minus av·erage downscale] x lOO% a·· 

system average response [ slower time J --

Figure 2-6. Response Time 

. 4. Installation Specl.fl.catlon. · · . 
'Oxygen or carbon dioxide continuous mon· 

- ltortng systems\ shall· be Installed at. a loca• 
tlon where measurements are d.lreCtlY repre

- sentatlve of -the total etlluent trom tbe 
;: affected facU!ty or representative of the same 

emuent sampled by a so, or NO. continuous 
· monitoring :system. This requirement- shall 
.. be complied with by use of applicable rp· 
· quirements In Pertormance Specl.fl.catlon 2 of 
this appendix as follows:. .. -. . · 

4.1. Installation of Oxygen or Carbon Di• 
·oxtde Continuous Monitoring Systems Not 
Used to Convert Pollutant Data. A sampling 
location shall be selected tn accordance with 
the procedures under- paragraphs. 4.2.1 · or 
4.2.2, .or. Pertormance Specitlcation 2 of this 
ap~ndlx. . .. . .," . . . .. ·· 
· · 4.2"·Installatlon of Oxygen· or ·carbon Di
oxide Continuous Monitoring Systems· Used 
to Convert Pollutant Continuous Monitoring 
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 locatfoli. where measure· 
ments that can be made are representative of 
the emuent gases sample<l. bY the pollutant 
continuous monitoring system(s). Conform· 
ance with thts requirement may be accom~ 
pllshed In any. of the following ways: 

4.2.l The sampllng location tor the dlluent 
system shall"be near the sampling location for 

Performance SpecUicatron 3-Perfcrmance source effluent. The system consists of three the pollutant continuous monitoring system 
specifications and specification test proce- major subsystems: such that the same approximate polnt(s) 
dure·s for monitors of CO, and O, from sta· 3.1.1 Sampling Interface. That portion of .. (extractive systems) or path (ln·sltu sys· 
tionary sources. the coil:tlnuous monitoring system that per- tems) ln the cross section ts sampled or 

1. Principle and Applicability·. forms one· or more of the ·following opera- viewed. . · 
1.1 Principle. Effluent gases are contlnu- tlons: delineation, acquisition, transporta- 4.2.2 The diluent and pollutant continuous 

ously sampled and are analyzed for carbon . tlon,. and condftlonlng of a sample of the monitoring systems may be Installed at dll· 
dioxide or oxygen by a continuous monitor- s:mrce effluent or protection of the analyzer !·"?rent locations l! the eflluent gases at both 
ing sys·tem. Tests o! the system are performed. from the hostlle aspects or the sample or sampling locations are nonstratlfled aa deter• 
during a minimum operating period to deter- source environment. mined under paragraphs 4.1 or 4.3, Perform· 

•

ine zero drift, calibration drift, and re- 3.1.2 Analyzer. That portion or the con- ance Specification 2 of this appendix and 
onse time characteristics. tlnuous mon!torlng system which senses the there Is no ln·l!lakage occurring between the 
1.2 Applicability. This per!ormii.nce spec!- pollutant gas and ·generates a signal output two sampling locations. If the eJfluent gases 

ficatlon ls applicable to evaluation or con- tha't Is a function of the pcUutant concen- are stratified at e!ther location, the proce· 
tinuous monitoring sy.otems !or measurement tratlon. dures under paragraph 4.2.2, Performarice 
of carbon dioxide or oxygen. These speclfica- 3.1.3 Data Recorder. That portion of the Specification 2 ot this appllndlX shall be used 
tlons contain test procedure3, ·Installation re- continuous monitoring system that provides for Installing continuous monitoring systema 
qulrements, and data computation proce- a permanent record or ·the output signal ln at that location. . 
dures for evaluating the acceptablllty of the terms of c:mcen'tratlon untts. 5. Continuous Monitoring System Pertorm• 
continuous monitoring systems subject to 3.2 Span. The value of oxygen or carbon di- ance SpeclftcR.tlons. 
approv<.i by the Ai.<mln·lstrator. Sampling oxide concentration at which the continuous The continuous monitoring system shall 
may Include either extractive or non-extrac- monitoring system ls set that produces the meet the performance speci11cattons In Table 
tlve (In-situ) procedures. maximum data dlsp~ay output. For the pur-. 3-1 to be considered acceptable under thb 

2. Apparatus. . poses of this method, the span shall be set method. . •. · 
2.1 Continuous Monitoring System !or no less than 1.5 to 2.5 times the normal car-_ 6. Performance Specl.fl.catton Test Proce• 

Carbon Dioxide or Oxygen. . bon dioxide or normal oxygen concentration dures. . . . · . 
2,2 Calibration Gas Mixtures. Mixture or ln the stack ga.3 of the affected fac111ty. ·The following test procedures shall be used 

known concentrations or carbon dioxide or 3.3 Midrange. The value of oxygen or car- to determine conformance wtth the require• 
oxygen ln nitrogen or air. Midrange and 90 · bon.dloxlde conceu'trlitlon that ·Is representa- ments of paragraph 4; Due to the wide v&rla• 
percent of span carbon dioxide. or oxygen tlve or the normal conditl'Ons ln the stack tlon extstlng. In analyzer designs and prlncl• 
concentrations are required. The 90 percent gas of, the affected fa.cmty at typlcall opera.t- · pies of operation, theso- procedures are not 
of span gas mixture ls .to be used to set and Ing rates. . applicable to au analyzers. Where tbJ.9 occurs, 
check the analyzer span and ls re!eTred to 3.4 Zero Drift. The change In the contln- alternative procedures, subject to the ap· 
as span ga11. For oxygen analyzers, I! the uous monitoring system outpu·t over a stated . proval . of· the Administrator, may be em~ 
span ls higher than 21 percent o,, ambient. per·lod a! time or 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 oxygen con- fulfill the same _purposes (verify !'l!Sponse, 
span callbratlon gas mixture. Triplicate centratlon at the time· !or the measurements drift, and accuracy) as the tollowtng proce·· 
analyses of ·the gas mixture (except am·blen·t ts zero. . . . :· ·' · dures, . and. must clearly demonstrate con• 
air) shall be performed within two weeks 3.5 Calibration Drift. The cha.nge In the ··formsnce With specUlcatlons tn Table 3-1. 
prior to use using Reference Method 3 of -·continuous monitoring system output over a 6.1 Calibration Ch.eck .. ,;.~tablish a call·· 
this part. stated time period of normal continuous op· .,... 

2.3 Zero Oas. A gas containing less than 100 eratlon when. the carbon dioxide or oxygen bration curve for the continuous moni-
ppm or carbon d·loxlde or oxygen. continuous. monitoring system: ts measuring · toring system· using. zero, midrange, and 

2.4 Data Recorder. Anal'og chart recorder the concentration of span gas. span concentration gas mixtures. Verify 
or other suitable device with Input voltage 3.6 Operational Test Period. A minimum that the resultant curve of analyzer read
range compatible with analyzer system out- period or time over which the continuous ing compared with the ·calibration gas 
put. The resolution or the recorder's data monltorlng system Is expected to· operate . 
outpu't shall be sumclent to allow completion within ~ertaln performance specl.flcatlons value is consistent with the expected re
o! the test procedures within this speclflca- without unscheduled maintenance, repair, or spon.se curve as described by the analyzer 
tton. adjustment. manufacturer. If the expected response 

3. Deflnmons. 3.7 Response time. The time Interval .trom · curve· is not ·produced, additional call-
3.1 Continuous Monitoring Sys·tem. The a step change In concentration at the Input 

•

ota.l equipment required tor the determine.- to the continuous monitoring system to the · bratton gas measurements shall be·made, 
Ion ot carbon dioxide or oxygen In a given . time at which 95 percent of the ~rrespcnd· · or addi_tional steps undertaken to verify· 
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the accuracy or the response curve of the 
analyzer. ·· 
' 6.2 Field Test for Zero Drift and Cali
bration Drift. Install and operate the 
continuous monitoring system in.accord
ance with the manufacturer's written in
structio?S and drawings as follows: . 

'l'ABLE 3-1.-Perform~mce specifications 

1. Zero drift c2 h) '·········· 
2. Zero drift (24 h) • ••••••••• 
a. Ce.JI bra ti on drtlt (2 h) • •• 
4. Calibration drift (24 b) •. · 
j. Operational period ••••••• 
6. Response time ••••••••••• 

:$0.4 pct 01 or C01. 
:$0.S pct 01 or C01. 
:$0.4 pct 01 or COa. 
:so.s pct 01 or COa. 
168 b minhnum.. 
lOmin. • 

1 Expressed as sum of absolute mean ve.Jue pJus'95 pet. 
confidence inten-al o1 a series or tests. ·.' ._ · . 

6.2.1 Conditioning Period.· Otfset the zero 
setting at least 10 percent of span so that 
negative zero drift may be quantified. Oper
·ate the 1X1nt1nuous monitoring system for 
an Initial 168-hour conditioning ·period In a 
normal ()peratlonal manner: 

6.2.2.-0peratlonal Test Period. Operate the . 
continuous monitoring system for an addi· · 
tlonal 168-hour perlod-maintalning tbe zero 
otrset. The system &he.11 monitor the source 
effluent at all tlmes except - when - being 
zeroed, calibrated. or ba.ckpurged. 
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llzed, switch ·quickty 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 reSPonse has stabilized at the upper 
level, switch quickly to a zero gas. Record 
the· time from concentration switching to 95 
percent of final stable respon~e. Alterna
tively, for nonextractlve con tlnuous monitor
ing systems. the h1ghe~t available 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 Figure 3-3. 
- 7. Calcu~atlons, 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 acco:r:dlng to equation 3-1. 

. ;. 1 n 
· X=-~Xi 
·· · n 1=1 Equation 3-1 

where:·· 
x1=absolute value of the measurements, 
:&=sum of the Individual values, 
x=mean value, and· 
_n=number of .data points. 

7.2.1 The 95 percent confidence Interval 
(two-sided) Is calculated according to equa
tion 3-2: 

C.I.~s= ~ .Jn(I:;x;2)-(I:;x;)2. 
. nvn-1 

Equation 3-2 
where: 

· !X=sum of all data points, 
'.975:::t1 -a/2, and 
C.I .. ,=95 percent confidence lnter\"al es

timated of the average mean value. 
value. 

n 
2 
3 

·4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Values for '.975 

--------------~-----------------

'.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 

6.2.3· Field Test for Zero Drift and Callbra
tlon Drift. Determine the values given by 
zero and midrange gas concentrations at two
hour Intervals untU lit sets of ·data aN ob·· 
talned. For non-extractive continuous moni· 
toriug systems, determine the zero value 
g1ven by a mechanically produced zero con· 
dltion er by computing the zero value from 
upscale measurements using callb~nted gas 
cells certified by the manufacturer. The mid· 
range checks shall be performed by using 
certllied calibration gas cells functionally 
equivalent to less than 50 percent of span. 
Record these readings on the example sheet 
i;hown In Figure 3-1. These two-hour periods 
need not be consecutive-but may not overlap. 
In-situ co, or O, analyzers which cannot be 
fitted w:lth a calibration gas cell may be cal!· 
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 monitoring system 
without operator 4nterventlon or Initiation 
are allowable at any time. During the en
tire 168-hour test period, record the values 
given by zero and span gas concentrations 
before and after adjustment at 24-hour In· The values In this table are already corrected 
_tervala 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 l"ieid Test for Response Time. · 7.2 Data Analysis and Reporting. 
8.11.1 Scope of Test. 7.2.1 Zero Drift (2-hour). Using the zero 
This test shall be accomplished ·using the- concentration values measured each two 

continuous monitoring system as Installed, hours during the field test, calculate the dlf
includlng sample transport lines 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 pressu:r:ized call- mean difference and the confidence interval 
bratlon gas to change the -normal operating using equations 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 spectfl.ed in the manufacturer's mitten Figure 3-1. 
-instructions. If the analyzer ls used to sample . 7.2.2 Zero Drift (24-hour). Using .the zero 
more than one source (stack), this test shDJ1 concentratld'n values measured every 24 
be repeated for each sampling point. hours during the field test, calculate the dif-

6.S.2 Response Time Test Procedure. · ferences between the zero .point after zero 
Introduce zero gas Into the continuous adjustment and the zero value 24 hours 

monitoring system sampling Interface or es later just prior to zero adjustment. Calculate 
·close to· ·the aampll!lg Interface as possible. the mean value of these points and the con
Wben tlle system output ree.dlnJt has EPtabl· fidence interval using equations 3-1 and 3-2. 
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Record the zero drift (the sum of the ab· 
solute mean and confidence Interval) on the 
data sheet shown In Figure 3-2. • 

7.2.3 Callbratlon Drift (2·hour). Using th 
calibration values obtalned at two-hour In 
tervals during the field test, calculate the 
d1trerences 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 tl">e mean and confidence !nterval of 

. these corrected difference values using equa. 
tlons 3-1 and 3-2. Do 11ot use the differences 
between non-consecu~lve readings .. Record 
the sum of the absolute mean and confi
dence !:iterval upon the data sheet shown 
In Fie-ure 3-1. 

7.2.4 Calibration Drift (24-hour). Us!.ng the 
callbratlon values measured every 24 hours 
during the field test. calculate the differ
ences between the calibration concentration 
reading after zero and calibration adjust
ment and the callbratlon concentration read
ing 24 hours later after zero adjustment but 
before callbratlon adjustment. Calculate the 

. mean value o! these differences and the con
fidence Interval ming equations 3-1 and 3-2. 
Record the eum of the absol1,1te mean and 
confidence interval on the data sheet shown 
In Figure 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, 
repair, replacement, or adjustment other 
than that clearly specified as required in the 
manufacturer's written operation and maln
tr.nance manual" as routine and expe~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 othe~ than as speclft~d 
above during the 168-hour test period, the 
operational period will be successfully con
cluded. Failure of the continuous monitoring. 
system to meet this requirement shall ca1 
for a repetition of the 168 hour test period. 
Portions of the test which were satisfactorily 
completed need not be repeated. Failure to 
meet any perfo~mance specifications shall 
call for a repetition of the one-week perform-
ance test period and that portion of the test-
ing which is related to the falled specifica-
tion. All maintenance and adjustments re-
quired shall be recorded. Output readlnge 
shall be reoorded 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 swltchlng to 9E 
percent to the final stable value for 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 time. Re
cord the results on Figure 3-3. 

8. References. 
8.1 .uperform&nce Spee1fl.catlons for Sta· 

tionary Source Monitoring Systems for Gases 
and Visible Emissions," Environmental Pro· 
tectlon Agency, Research Triangle Park, N.C., 
EP,'l-850/2-74-013, January 1974. 

8.2 "Experimental Statlstlcs," Department 
of Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
3-3.1.4. 

(Secs. 111 and 114 of tbe Clean Air Act, as 
amended by sec. 4(a) of Pub. L. 91-804, 84 
Stat. 1678 (42 U.B.C. l857c-6, by sec. 15(c) (2) 
of Pub. L. 91-604, 85 Stat. 1713 (42 U.S.C .. 
1857g_) ). 
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19 Title 40-Protcction of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

(FRL442-3) 

PART 6'.>--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCE 

Delegation of Authority to State of 
New York 

Pursmmt to the delegation of author
ity for the stanc1ards of performance for 
new stationary sources <NSPS> to the 
State of New York on Augmt 6, 1975, 
EPA is today amending 40 CFR 60.4, Ad
dress, to reflect this delegation. 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 Admin
istrator 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 thls 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 
delegatipn which is reflected by this ad
ministrative amendment was effective on 
August 6, 1975, anc! it serves no purpose 
to delay the technical change of this 
addition of the State address to the Code 
of Federal Regulations. This rulemaklng 
ls effective immediately, and ls issued 
under the authority of Section 111 of U1e 
Clean Air. Act, as am.ended. 42 U.S.C. 
1857c-6. 

Figure 3-3. Response 

(FR_Doc.75-26565 Filed 10-3-75;8:45 am] 

Dated: October 4. 1975. 

STANLEY W. LEGRO, 
Assistant Administrator 

/' r Enforcement. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph <b> ls amended 
by revising subparagraph <HH> to read 
as follows: 

§ 60.<l Address. 

• 
(b) •••. 

(HH)-New York: New York Stl\te De
pl\rtment or Environmental Conservation, 50 
Wolf Road, New York 12233, attention: Divi
sion or Air Resources. 

[FR Doc.75-27582 Flied 10-14-75;8:45 am) 
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PART GO-STANDARDS OF PERFOR~ 
MICE FOR NEW STATIONARY SOURCE 

Delegation of Authority to State of Coloradr 

Pursuant to the delegation of authorll.: 
for the standards of performance fo: 
ele\'en categories or new stationary 
sources <NSPS> to the State of Colorado 
on August 27, 1975, EPA Is today amend
ing 40 CFR 60.4, Address, to reflect th13 
delegation. A Notice announ'Cing this 
delegation Is publi.~hed today in the FED
ERAL REGISTER. TI1e amenrl~rl § 60.4, 
which adds the r.ddress of the Colorado 
Air Pollution Control Division to .which 
all reports, requests. applications, sub-
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. mlttals, and communications to U1e Ad
ministrator pur~uant to t.hls part must 
also be addressed. ls set forth below. 

The Administrator finds r;ood cause for 
foregoing prior public notice and for 
making this rulemaking 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 
delegation which ls reflected by this ad
ministrative amendment was effective on 
August 27, 1975. and it :-erves no purpose 
to delay the technical change of this ad
dition of the State address to the Code 
of Federal Regulations. 

This rulemaklng ls effective im
medJately, 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. 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 <bl 1s amended 
by revising subparagraph <G> to read as 
follows: 

§ 60.4 Addrc~~. 

<b) ••• 
<G>-State of Colorado, Colorado Air 

Pollut!on Control Division. 4210 East 
11th Avenue, Denver, Colorado 80220. 

• 
(FR Doc.75-29~34 Flied 10-30-75;8:45 nm] 
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~ l' Title 4Cl'-Prmedion of Environmem 
CHAPTER I-ENVIRONMENTAL 

/PROTECTION AGENCY 
SUBCHAPTER C-AIR PROGRAMS 

(FRL 437--4 J 
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 llHd) 
of the Clean Air Act, as amended <42 
U.S.C. 1857c-6(d)). 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 as 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 of 
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. i~ 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 are 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 perfor~ance for new sources es-

tabllshed under section 111. The second 
category consists of pollutants listed a.s 
hazardous pollutants under section 112 
and controlled under that section. 

The third category consists of pol
lutants that are <or may bel harmful to 
public health or welfare but are not or 
cannot be controlled under sections 
108-110 or 112. Section lll<d) requires 
control of existing sources of such pol
lutants whenever standards of perform
ance (for those pollutants) are estab
lished under section 111 <b> 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 of approaches is pre
sented, the regulatory advantages and 
disadvantages of the various options are 
also considered. As indicated above, sec
tion lll<dl 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 lll<dl 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 108. 

For ease of reference, pollutants to 
which section llUd> applies as a result 
of the establishment of standards of per
formance for new sources are defined in 
§ 60.2l<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 § 60.21 tb> as 
"designated facilities." 

As indicated previously, the proposed 
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 solefy 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 designated pollutants-fluo
rides emitted from five categories of 
sources in the phosphate fertilizer indus
try <40 FR 33152, August 6, 1975) and 
sulfuric acid mist emitted from sulfuric 
acid production units <36 FR 24877, De
cember 23, 1971). In addition, standards 

of i;ierfonnance have been proposed for 
fluorides emitted from primary alumi
num plants <39 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 will include "emis
sion guidelines" <discussed below> and 
compliance times based on factors speci
fied in § 60.22(b) (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[§ 60.22td> (1) 1. 

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: <l) 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 wWch the designated pollut
ant may be a precursor; (4) any syn
ergistic effect with other pollutants; and 
<5> 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 ttie cost of such reduction) have 
been adequately demonstrated for desig
nated facilities [ § 60.21 <e> 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)op 
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&1nci submit plans containing emission 
standards for control of that pollutant 
from designated facllities f § 60.23(a) J. 
For. health-related pollutants, State 
emission standards must ordinarily be at 
lea.st as ·stringent as the corresponding 
EPA guidelines to be approvable £ § 60.24 
(cl]. However, States may apply le&l1 
stringent standards to particular sources 
Cor classes of sources> when economic 
factors or physical limitations specific to 
particular sources <or classes of sources> 
make such application significantly more 
reasonable C§ 60.24(!) J. 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 
3tandards, 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 
[§ 60.24Cd> J. 

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 f § 60.27Cb)]. 
If a State plan Cor portion thereof> is 
disapproved, the Administrator will pro
mulgate a plan <or portion thereof> 
within 6 months after the date required 
for plan submission f § 60.27(d) l. The 
plan submittal, 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 
w1ll appear only in the guideline docu
ments· published under § 60.22 (a>. Ap
provals and disapprovals of State plans 
and· any plans (or portions thereof> 
promulgated by the Administrator will 
appear in a new Part 62. 

COllnllE'NTS RECEIVED ON PROPOSED REGU
LATIONS AND CHANGES MADE IN FINAL 
Rn:GULATIONS 

Many of the comment letters received 
by EPA contained multiple comments. 
The most significant comments and dif
ferences between the proposed and final 
regulations are discussed below. Coples 
of the comment letters and a summary 
of the comments with EPA's responses 
<entitled "Public Comment Summary: 
Section lll(d) 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 wrttten re
quest from the EPA Public Information 
Center <PM-215), 401 M Street, SW., 
Washington, D.C. 20460 (specify "Public 
Comment Summary: Section lll(d) 
Regulations"> . 

(1) Definitions and basic concepts. 
The term . "emission limitation" as de~ 

fined in proposed § 60.21 <e> has appar
ently caused some confusion. As used in 
the proposal, the term was not intended 
to mean a legally enforceable national 
emission standard as some comments 
suggested. Indeed, the term was chosen 
in an attempt to avoid such confusion. 
EPA's rationale for using the emission 
limitation concept is presented below in 
the discussion of the basis for approval or 
disapproval of State plans. However, to 
emphasize that a legally enforceable 
standa.rd is not intended, the term "emis
sion limitation" has been replaced with 
the term "emission guideline" I see 
§ 60.2He> l. In addition, proposed § 60.27 
<concerning publication of guideline 
documen·ts and so forth) has been moved 
forward in the regulations <becoming 
§ 60.22) to emphasize that publication of 
a final guideline document is the 
"trigger" for State action under subse
quent sections of Subpart B [see 
§ 60.23 (a) ]. 

Many commentators apparently con~ 
fused the degree of control to be reflected 
in EPA's emission guidelines under sec
tion 111 <d> with that to be required by 
corresponding standards of performance 
for new sources under section lll<bl. Al
though the general principle <application 
of best adequately demonstrated control 
technology, considering costs> will be the 
same in both cases, the degrees of con
trol· represented by EPA's emission 
guidelines will ordinarily be less stringent 
than those required by standards of per
formance for new sources because the 
costs of controlling existing facilities will . 
ordinarily be greater than those for con
trol of new sources. In addition, the reg
ulations have been amended to make 
clear that the Administrator will specify 
different emission guidelines for differ
ent sizes, types, and classes of designated 
facilities when costs of control, physical 
limitations, geographical location, and 
similar factors make subcategorizatlon 
approprate [§ 60.22<b> <5> l. Thus, while 
there may be only one standard of per
formance for new sources of designated 
pollutants, there may be several emission 
guidelines specified for designated facil
ities based on plant configuration, size, 
and other factors peculiar to existing 
facilities. 

Some comments evidenced confusion 
regarding the relationship of affected 
facilities and designated facilities. An 
affected facility, as defined in § 60.2Ce>, 
is a new or modified facility subject to a 
standard of performance for new sta
tionary sources. An existing facility 
l § 60.2<aa> 1 is a facility of the same type 
as an affected facility, but one the con
struction of which commenced before 
the date of proposal of applicable stand
ards of performance. A designated facil
ity C§ 60.2l(dl 1 is an existing facility 
which emits a designated pollutant. 

A few industry comments argued that 
the proposed regulations would permit 
EPA to circumvent the legal and tech
nical safeguards required under sections 
108, 109, and 110 of the Act, sections 
which the commentators characterized 
as the basic statutory process· for control 
of existing facilities. Congress clearly In
tended control of existing facilities under 
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sections other than 108, 109, and 110. Sec
tions 112 and 303 as well as lll<d) itself 
provide for control of existing facilities. 
Moreover, action under section lll<dl is 
subject to a number of significant safe
guards: ( 1) Before acting under section 
lll<d) the Administrator must have 
found under section lll<bl that a source 
category may significantly contribute to 
air pollution which causes \llr contributes 
to the endangerment of public health or 
welfare, and this finding must be tech
nically supportable; (2) EPA's emission 
guidelines will be developed In consulta
tion with industrial groups and the Na
tional Air Pollution Control Techniques 
Advisory Committee, and they will be 
subject to public comment before they 
are adopted; <3> emission standards and 
other plan provisions must be subjected 
to public hearings prior to adoption; (4) 
relief is available under § 60.24<f) or 
§ 60.27(e) (2) where application of emis
sion standards to partlcUlar sources 
would be unreasonable; and (5) judicial 
review of the Administrator's action in 
approving or promulgating plans <or 
portions thereon is available under sec• 
tion 307 of the Act. 

A number of commentators suggested 
that special provisions for plans sub
mitted under section lll<d> are un
necesssary since existing facilities are 
covered by State implementation plans 
<SIPs) approved or promulgated under 
section 110 of the Act. By Its own terms, 
however, section lll<d> requires the Ad
ministrator to prescribe regulations for 
section lll<d> plans. In addition, the 
pollutants to which section 11Hd> ap
plies <i.e., designated pollutants> are not 
controlled as such under the SIPs. Under 
section 110, the SIPs only regulate cri
teria pollutants: i.e., those for which na
tional ambient air quality standards 
have been established under section 109 
of the Act. By definition, designated 
pollutants are non-criteria pollutant.q 
r § 60.2l<a)]. Although some designated 
pollutants may occur in particulate as 
well as gaseous forms and thus may be 
controlled to some degree under SIP 
provisions requiring control of particu
late matter, specific rather than Inci
dental control of such pollutants is re· 
quired by section lll<d). For these rea
sons, separate regulations are necessary 
to establish the framework for specific 
control of designated pollutants under 
sectiqn 111 <d>. 

Comments of a similar nature argued 
that if there are demonstrable health 
and welfare effects from designated pol
lutants, either air quality criteria should 
be established and SIPs submitted under 
sections 108-110 of the Act, or the pro
visions of section 112 of the Act should 
be applied. Section lll<d> of the Act 
was specifically designed to require con
trol of pollutants which are not presently 
considered "hazardous" within the 
meaning of section 112 a11d for which 
ambient air quality standards have not 
been promulgated. Health and welfare 
effects from these designated pollutants 
often cannot be quantified or are of such 
a nature that the effects are cumulative 
and not associated with any particular 
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mblent level. Quite often, health and 
elfare problems caused by such pol
tants are highly localized and thus an 

xtensive 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; It 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 defined 
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 llI<d>; Before acting under sec
tion lll(d), however, the Administrator 
must establish a standard of perform
ance under section lll(b). In so doing, 
the Administrator must find under sec
tion llI<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> BC1A1is for 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 

ore stringent than EPA's emission 
dellnes. In general, these comments 

gued that EPA has authority only to 
rescrlbe 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 
EPA'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
tlcularly 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 lll<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 llI<d) (2) <A> J. Ap
propriate criteria must therefore be 
inferred from the language and context 
of section lll<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 

e prescribes under section 111 <d>, and 

~U!.li:S AND IUGU!.AYIONS 

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 lll<d> will facilitate dis
cussion of these questions. Section 111 
<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> l, its definition otherwise cor
responded to the description of pollu
tants to be controlled tinder section 
lll<d>. Section 114 of the Senate bill 
was rewritten in conference to become 
section 111 < d > . Al though 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 lll(d) as 
finally enacted. In the absence of such 
discussion, EPA believes Inferences con-

. cerning the legislative intent of section 
lll<d> may be drawn from the g1meral 
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 
11 l<d>, its statutory context, and its 
legislative history, EPA believes the fol
lowing conclusions may be drawn: 

(1) 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 h~~lth 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 111, 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 swnma1ized 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 
lll(d). 

(3) As r~fiected 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 expected 
to have adverse effects on health. 

<4> Under the circumstances, EPA be
lieves, the conferees decided <a> that 
control of such pollutants on some basis 
was necessary; <bl that, given the rela
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-· 
!em until more definitive information be
came known, particularly because the 
States would be free under section 116 
of the Act to adopt more stringent sta.nd
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 lll<d). 
In this view. it was unnecessary (al
though it might have been desirable) to 
specify explicit substantive criteria In 
section lll<dl 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 lll(d). For ex
ample, section lll<d> 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 rl'>ferences 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 
1 lOl 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 lll<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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of 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 States 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
b111ty 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 prlnclpal automotive 
pollutants. 

Against this background of Congres
sional firmness, the overriding purpose of 
which was to Protect public health and 
welfare, it would make no sense to inter
pret section 111 < d l as requiring the Ad
mlnlstra tor 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 Ud l 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 
but 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 pollution 
control, to set standards protective of 
health and welfare in the absence of ade-

quate Information would have made even 
less sense 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 take 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 J 11 
<bl, 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-9l. Indeed, section 114 was 
made specifically applicable for the pur
pose (among others> of assisting in the 
development of State plans under section 
llUdl. 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 
llUdl will, in effect, be national emis
sion standards for existing sources, a con
cept they argue was rejected in section 
llUdl. 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<dl 
calls for establishment of emission stand
ards by States. EPA believes tha~ 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 llUd> may be 
viewed as largely the result of two deci
sions: Cll 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 r11sponsibility for de
veloping and enforcing control plans 
under section lll(d); 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 
wllr 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 
preamble, 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 llOCal C2> <A>
CHl, 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 avail
able technology considering cost, States 
will be unable to set more stringent 
standards. EPA's emission guidelines will 
reflect its judgment o{ 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 
§§ 60.24Cdl and m 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 slm ilar con
§§ 60.24 <dl and·(f) In the case of wel
siderations, 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 is 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 
reqiiired for particular sources, rather 
than identical standards for all sources. 

In summary, EPA believes section 
lll<d> 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 Ind!· 
cated above, EPA believes its interpreta· 
tion of section 111 (d> is legally correct in 
view of the language, statutory context 
and legislative history of the provision. 

Even assuming some other interpreta· 
tion were permissible, however, EPA 
believes its Interpretation is essential 
to the effective implementation of 
section 11 lCdl, 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 :ie 
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difficultr-if not impossible-for the 

•

tates or EPA to prescribe legally defen
ible standards based directly on pro
ection 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 111 <bl, 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 (partic
ularly for health-related pollutants> to 
assure that meaningful controls will be 
Imposed. For these reasons, given a choice 
of permissible Interpretations of section 
lll<dl, EPA would choose the interpre
tation on which Subpart B ts based on 
the ground that it Is essential to the 
effective implementation of the provision, 
particularly where health-related pol
lutants 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-

•

vlded for plans involving health-related 
ollutants. Accordingly, the proposed 
egulations have been revised to provide 
hat States may balance the emission 

guidelines, compliance times and other 
information In EPA's guideline docu
ments against other factors in establish
ing emission standards, compliance 
schedules, and variances for welfare
related pollutants, provided that appro
priate consideration is given to the In
formation presented in the guideline 
documents and at public hearings, and 

, that all other requirements of Subpart B 
are met [§ 60.24Cdl 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 liveli
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 they wish [see 
§ 60.24(g)]. 

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 

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, !J.re subject to con
trol under section 111 (dl, 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 reflected 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 1s reflected in the legislative history 
of section 110; and the legislative history 
of section lll<dl, although inconclusive, 
suggests that Its primary purpose was to 
require control of pollutants that en
danger public health. For these reasons, 
EPA. believes it is both permissible under 
section lll<dl 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 other hand, EPA believes sec
tion lll<dl requires maximum feasible 
control of welfare-related pollutants in 
the absence of such considerations and 
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) (1) .J Under § 60.27 
<el <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 lU<dl 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 
physical limitations may make installa
tion of particular control systems Impos
sible or unreasonably expensive in some 
cases. For these reasons, EPA believes the 
provision [§ 60.24<0 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 welfare-related pollutants a.re In· 
volved although the fiexlblllty provided 
by th~t provision may make variances 
unnecessary. 

Several commentators urged that pro· 
posed § 60.23(el [now § 60.24(f) J 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 
and local agencies. In addition, there is 
some question whether the mandatory 
review provision as proposed would tie 
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 
amenood 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 
<f> 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 whether proposed § 60.23<e> 
fnow § 60.24(f) J would allow permanen~ 
variances or whether EPA Intends ultla 
mate compliance with the emission 
standards that would apply in the ab
sence of variances. Section 60.24<fl 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 u1t1..: 
mate compliance will be required. · 

Another commentator suggested that 
compliance with or satisfactory progress 
toward compliance with an existing Sta~ 
emission standard should be a sufficlenf 
reason for applying a less stringen~ 
standard under § 60.24Cfl. Such compli-j 
ance is not necessarily sufficient becausd 
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 strin
gent standard under§ 60.24(f). 

One thoughtful comment suggested 
that consideration of variances under 
Subpart B eould 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 Jn 
section llI<dl or Subpart B, however, 
will preempt SIP· requirements. In the 
event of a conflict, protection or health 
and welfare under section 110 must con· 
trol. · . ' 

< 4) Public hearing requirement. Based 
on comments that the requirement i'or ai 
public hearing on the plan In each AQCR 
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containing a designated facility ts t"° 
burdensome, the proposed regulation has 
been amended to require only one hear
ing per State per plan. While the Agency 
advocates public participation in en
vironmental rulemaking, it also recog
nizes the expense and effort Involved 
in holding multiple hearings. States are 
urged to hold as many hearings as prac
ticable to assure adequate opportunity 
for public participation. The hearing re
quirements have also been amended to 
provide that a public hearing is not re
quired In those States which have an 
existing emission standard that was 
adopted after a public hearing and ts at 
least as stringent as the corresponding 
EPA emission guidelines, and to permit 
approval of State notice and hearing 
procedures different than those specified 
in Subpart Bin some cases. 

(5 > Compliance schedules. The pro
posed regulation required that all com
pliance schedules be submitted with the 
plan. Several commentators suggested 
that this requirement would not allow 
sufficient time for negotiation of sched
ules and could cause duplicative work 
If the emission standards were not ap
proved. For this reason a new § 60.24 
<e> <2> has been added to allow submis
sion of compliance schedules after plan 
submission but no later than the date 
of the first semiannual report required 
by § 60.25 <e>. 

(6) Existing regulations. Several com
ments dealt with States which have ex
isting emission standards for designated 
pollutants. One commentator urged that 
such States be exempted from the re
quirements of adopting and submitting 
plans. However, the Act requires EPA to 
evaluate both the adequacy of a State's 
emission standards and the procedural 
aspects of the plan. Thus, States with 
existing regulations must submit plans. 

Another commentator suggested that 
the Administrator should approve exist
ing emisslr;>n standards which, because 
they are established on a different basis 
<e.g~ concentratl,on standards vs. proc
ess-weight-rate 'type standards), are 
more stringent than the corresponding 
EPA emission guideline for some facil
ities and less stringent for others. The 
Agency cannot grant blanket approval 
for such emission standards; however, 
'the Administrator may approve that part 
of an emission standard which ts equal 
to or more stringent than the EPA emis
sion guideline and disapprove that por
tion which ls less stringent. Also, the less 
stringent portions may be approvable In 
some cases under § 60.24 Cd> or en. Fi
nally, subcategorization by size of source 
under § 60.22<b> <5> will probably limit 
the number of cases in which this situa
tion will arise. 

Other commentators apparently as
sumed that some regulations for desig
nated pollutants were approved 1n the 
State implementation plans <SIPs>. Al
though some States may have submitted 
regulations limiting emissions of desig
nated pollutants with the SIPs, such reg
ulations were not considered In the ap
proval or disapproval of those plans and 
are not considered part of approved plans 

L'Wl!.IES AND LUGUl!.A'ii'IONS 

because, under section 110, SIPs, appiy 
only to criteria pollutants. 

<7> Emission inventory data and re
ports. Section 60.24 of the proposed reg
ulations Cnow § 60.251 required emission 
inventory data to be submitted on data 
forms which the Administrator was to 
specify in the future. It was expected 
.that a computerized subsystem to the Na
tional Emission Data System <NEDS> 
would be available that would accom
modate emission inventory information 
on the designated pollutants. However, 
since this subsystem and concomitant 
data form will probably not be developed 
and approved in time for plan develop
ment, the designated pollutant informa
tion called for will not be required in 
computerized data format. Instead, the 
States will be permitted to submit this 
information in a non-computerized 
format as outlined in a new Appendix D 
along with the basic facility information 
on NEDS forms <OMB #158-R0095> ac
cording to procedures in AP'ID 1135, 
"Guide for Compiling a Comprehensive 
Emission Inventory" available from the 
Air Pollution Technical Information 
Center, Environmental Pro t e c ti on 
Agency, Research Triangle Park, North 
Carolina 27711. In addition,§ 60.25(f) (5) 
has been amended to require submission 
of additional information with the semi
annual reports in order to provide a bet
ter tracking mechanism for emission In
ventory and compliance monitoring pur
poses. 

(8) Timing. Proposed § 60.27(a) re
quired proposal of emission guidelines 
for designated pollutants slmultaneousiy 
with proposal of corresponding standards 
of performance for new <affected> facil
ities. Thi:; section, redesignated § 60.22, 
has been amended to require proposal (or 
publication for public comment> of an 
emission guideline after promulgation of 
the corresponding standard of perform
ance. Two written comments and several 
informal comments from industrial rep. 
iresentatlves Indicated that more time 
was needed to evaluate a standard of 
performance and the corresponding 
emission guideline than would be allowed 
by simultaneous proposal and promulga
tion. Also, by proposing <or publishing) 
an emission guideline after promulgation 
of the corresponding standard of per
formance, the Agency can benefit from 
the comments on the standard of per
formance in developing the emission 
guideline. 

Proposed § 60.27 <a> required proposal 
of sulfuric acid mist emission guidelines 
within 30 days after promulgation of 
Subpart B. This provision was included 
as an exception to the proposed general 
rule (requiring simultaneous proposal of 
emission guidelines and standards of 
performance) because it was impossible 
to propose the acid mist emission guide
line simultaneously with the correspond
ing standard of performance, which had 
been promulgated previously. The change 
in the general rule, discussed above, 
makes the proposed exception unneces
sary, so it has been deleted. As previously 
stated, the Agency intends to establish 
emission guidelines for sulfuric acid mist 
Cand for fluorides, for which new source 

lil:M:ii 

standards ·were promulgated <40 FR 
33152) after proposal of Subpart Bl aa 
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. Extena 
sive control strategies are not required, 
and after the first plan is submitted, sub
mitted, subsequent plans will mainly 
consist of adopted emission standards. 
Section llUd> plans will be much less 
complex than the SIPs, and Congress 
provided only nine months for SIP de
velopment. Also, States may already have 
approvable 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 has been 
retained. 

Some comments recommended that 
the requirements for adoption and sub
mittal of section llHd> 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 llI<d> 
requirements neither warrant a separate 
part nor should appear in Part 51, since 
Part 51 concerns control under 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 I 
section 111 Cd) and for plans <or portlons·

1 thereof) promulgated by EPA wherel 
State plans are disapproved in whole or 
inpu~ · 

Two comments suggested that the 1 

plans should specify test methods and1 

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 
1n § 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 § 60.27<d>. 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.er 17, 1975. 
(Sections 111, 114, and 301 of 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, 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 
e.s 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 State 
Plans for Designated Facilities 

Sec. 
60.20 
60.21 
50.22 

)0.23 

50.24 

60.25 

60.26 
60.27 
60.28 
60.29 

Applicability. 
Deflnl tlons. 
Publication of guideline documents, 

emission guidelines, and. final com
pliance times. 

Adoption and submittal of State 
plans; public hearings. 

·Emission standards nnd compliance 
schedules. 

Emission Inventories, source sur-
velllance, reports. 

Legal authority. 
Actions by the Administrator. 
Plan revisions by the State. 
Plan revisions by the Administrator. 

APPENDIX 0-REQUIRED EMISSION INVENTORY 
INFORMATION 

2. The authority citation at the end of 
the table of sections for Part 60 Is i·e
vlsed to read as follows: 

AUTHORITY: Secs. 111 and 114 of the .Cleai1 
Air Act. as amended by sec. 4(a) of Pub. L. 
91-604, 84 Stat. 1678 (42 U.S.C. 1857c-6, 
1857c-9). Subpart B also Issued under sec. 
30l(a) of the Clean Air Act, M amended by 
sec. 15(c) (2) · or Pub. L. 91-604, 84 Stat. 
1713 (42 u.s.c. l857g). 

3. Section 60.1 is revised to read as 
follows: 
§ 60.1 Applicahilily. 

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 facil
ity, 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. 

4. Part 60 Is amended by adding Sub
part B as follows: 

Subpart B-Adoption and Submittal of 
State Plans for Designated Facilities 

§ 60.20 'Applicability. 

The provisions of this subpart apply 
to States upon publication of a final 
guideline document under § 60.22<a>. 

§ 60.21 Defini1iom. 

Terms used but not defined in this 
subpart 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 issued, 
and which Is not Included on t. list pub
lished under section 108(a) or section 
112<b> <ll <A> of the Act. 

(b) "Designated facility" means any 
existing facility <see § 60.2<aa) > 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 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>. 

<e> "Emission guideline" means a 
guideline set forth in subpart C of this 
part, or In a final guideline document 
published under ~ 60.22(al, 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. 

<fl "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
lution 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. 

<hl "Increments of progress" means 
steps to achieve compliance which must 
be taken by an owner or operator of a 
designated faclllty, 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 

(5) Final compliance. 
(i) "Region" means an air quallty con

trol region designated under section 107 
of the Act and described In Part 81 of 
this chapter. 

(j) "Local agency" means any local 
:governmental agency, · 

§ 60.22 l?ublir.olion of guiddinr docu
menls, rmis,ion guideline~, 1111d final 
compliuncc lime,;", 

<a> After promulgation of a standard 
of performance for the control of a des
ignated pollutant from affected facilltles, 
the Administrator will publish a draft 
guideline document containing Informa
tion pertinent to control of the desig
nated pollutant from designated facll
ities. Notice of the avallablllty of the 
draft guideline document will be pub
lished In the FEDERAL REGISTER, and pub
lic comments on Its contents will be in
vited .. After consideration of public com-

ments, a final guideline docmnent wll_I be 
published and notice of its avallab1Uty 
will be published In the FEDERAL REGISTER. 

<bl . Guldellne documents published 
w1der this section will provide 1nforrna
tion for the development of State 1>lallS, 
such as: · 

< 1 > 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 II.de.: 
quately demonstrated. · '· 

<3) Information on the degree of emls.: 
sion reduction which is achievable with 
each system, together with Information 
on the costs and environmental effects or 
applying each system to designated ra·
cilities. 

< 4> Incremental 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 reflect.~ 
the app!ica tion 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 facillties when costs of 
control, physical limitations, geographl-. 
cal location, or similar factors make sub• 
ca tegorizatlon appropriate. 

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

<cl Except as provided in paragraph 
(dl < 1) of this section, the emission guide
lines and compliance times referred to 
in paragraph <bl <5> of this section will 
be proposed for comment upon publlca-, 
tion of the draft guideline document, 
and after consideration of comments wm 
be promulgated In Subpart C of this pal't 
with such modifications as may be .ap
propriate. 

<dl <l> If the Administrator detel'mines 
that a designated pollutant may cause 
or contribute to endangerment of public 
welfare, but that adverse effects on pub
lic health have not been demonstrated, 
he will include the determination in the 
draft guidellne 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 in the FR~ 
ERAL REGISTER, revise the guideline docua 
ment as necessary under paragraph Ca> 
of this section, and J>ropose and promul
gate emission guidelines and compliance 
times under pa.re.graph <o> ·of ~ 
section. 
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§ 60.23 Adoption and submittal of Slate 
plans; public hearings. 

(a) (1) Within nine months after no
tice of the availability of a final guide
line document is 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) C2), each State shall adopt 
and submit to the Administrator any 
plan revision necessary to meet the re
quirements of this subpart. 

Cb) If no designated facility ls located 
within a State, the State shall submit 
a letter of certification to that .effect to 
the, Administrator within the time s.pe
cified in paragraph Ca) of this section. 
such certification shall exempt the State 
from the requirements of this subpart 
for that designated pollutant. 

(c) (1) Except as provided in para
graphs (c) C2) and (c) C3) of this section, 
the State shall, prior to the adoption of 
any plan or revJslon thereof, conduct 
one or more public hearings ~~thin 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 compllance schedule un
less the change ls likely to cause the 
facllity 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 
at least as stringent as the correspondmg 
emission guideline specified in the appli
cable guideline document published 
under§ 60.22<a>. 

Cd> AnY hearing required by para
graph Cc> of this section shall be held 
only after reasonable noticl!. Notice shall 
be given at least 30 days prior to the 
date of such hearing and shall include: 

(1 > 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 ptJbllc inspection in 
at least one location in each region to 
which it wm apply; 

<3> Notification to the Administrator; 
C4> 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. 

Ce> 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. 

(() The State she.IL submit with the 
plan or revJsion: 

Cl) Certification that each hearing re
quired by paragraph (c) of this section 

.J'{&.e_ bel<l in 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 afilliations, if '.any, appearing 
at the hearing and a brief written sum
mary of each presentation or written 
submission. 

(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 of 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 slandards and compli· 

ance schedules. , 

Ca> Each plan shall include emission 
standards and compliance schedules. 

Cb> n> 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 Ct> 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 
Cf) of this section, where the Adminis
trator ha.s 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 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 
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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 § 60.22<b> and to infor
mation presented at the public hear
ing (s) conducted under§ 60.23Ce>. 

Cel O> 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 § 60.21Ch> 
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 § 60.25Ce>. 

(f) 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 Cc> of this section, provided that 
the State demonstrates with respect to 
each such facility <or cla.ss of facilities>,: 

<I> 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. 

<gl Nothing in this subpart shall be 
construed to preclude any State or po
litical subdivision thereof from adopting 
or enforcing Cl) 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 EmisRion 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 ?e~ignated 
pollutants from designated facilities s~all 
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. 

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

< u 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 <b> and <c> of this section lfuall 
be specifically Identified. Copies of such 
provisions shall be submitted with the 
plan unless: 

<l > 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: 
(j) That the provisions are applicable 

to the designated pollutan~<s> for which 
the plan is submitted, and 

<ill That the requir.ements of § 60.26 
are met. 

<el The State shall submit reports on 
pl'ogress in plan enforcement to the Ad
ministrator on a semiannual basis, com
mencing with the first full 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: 
<l) Enforcement actions initiated 

against designated facilities during the 
reporting period, under any emission 
standard 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. 

(4l Submission of emission Inventory 
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 reoorting period. 

15) · SuQmission of additional dat.a as 
necessary to update the information sub
mitted under paragraph <al 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
uies, and seek injunctive relief. 

(3) Obtain information necessary to 
determine whether designated facilities 
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. 

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
mitted with the plan unless: 

<ll 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 time of sub
mission of the plan. Legal authority ade
quate to meet the requirements of para
graphs (a) C3) and (4) of this section 
may be delegated to the State under sec
tion 114 of the Act. 

<d> A State governmental agency 
other than the State air pollution con
trol agency may be assigned responsibil
ity for ..:arrylng 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 
focal 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 tht' Admi11is1r111or. 

<a> The Administrator may, whenever 
he determines necessary, extend the pe-

rlod for submission of any plan or plan 
revision or portion thereof. 

<b> After receipt of a plan or plan re
vision, the Administrator will 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 hea.ring record, 
promptly prepare and publish proposed 
regulations setting forth a plan, or por
tion thereof. for a State if: 

<l > The State fails to submit a plan 
within the time prescribed; · 

<2> The State falls 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. 

<dl 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. 

tel fl) Except as provided in para
graph <e> <2> of this section, regulations 
proposed and promulgated by the Admin
istrator under this section wlll prescribe 
emission standards of the same strin
gency as the corresponding emission 
guidelinets) specified in the final guide
line document published under§ 60.22Cal 
and wlll require final compliance with 
such standards as expeditiously as prac
ticable but no later than the times speci
fied in the guideline document. 

<2> Upon application by the owner or 
operator of a designated facility to which 
regulations proposed and promulgated 
under this section wlll 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). 

<fl If a State failed to hold a public 
hearing as required by § 60.23<c>, the 
Administrator will provide opportunity 
for a hearing within the State prior to 
promulgation of a plan under paragraph 
< d l of this section. 

§ 60.28 Pla.n rc•·i,ione by 1hc Slate. 
ca> Plan revisions which have ·the 

effect of delaying compliance with ap
plicable emission standards or Incre
ments of progress or of establishing less 
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. 

<bl 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. 

<c> 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 revisions by the Adminis

trator. 

After notice and opportunity for pub
lic hearing in each affected State, the 
Admlll.lstrator 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 with the require
ments of this subpart, 

5. Part 60 is amended by adding Ap-
pendix D as lollows: · 
APPENDIX I>-REQUIRED EMISSION .INVENTORY 

INFORMATION 

(a) Completed NEDS point source form(s) 
for the entire plant contalnln~ the deslg-
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nated facility, Including Information on the 
applicable criteria pollutants. I! data con
cerning ·the plant are already In NEDS, only 
that Information must be submitted which 
Is necessary to update the existing NEDS 
record for that plant. Plant and point Identi
fication 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 Infor
mation shall be the fol\owlng Information 
on each designated facility: 

(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 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). 
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(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: 

(I) Verbal description of equipment. 
(II) 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. lll, ll4, and 301 of 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)) 

[FR Doc.70-306ll Filed 11-14-75;8:45 am] 
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~ 22 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

[FRL 402-8) 

!PART 60-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 amendment.'l to the general provi
sions of 40 CFR Part 60. These amend
ments included additions and revisions 
to clarify the definition of the term 
"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 the EPA Pub
lic Inf01mation Center <PM-215), 401 M 
Street SW., Washington, D.C. 20460 <spe
cify Public Comment Summary-Modi
fication, Notification, and Reconstruc
tion). The comment.'l 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 various 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 
individual 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 subpart 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 facllity. 
However, generally speaking, the distinc
tion between "affected facilities" and 
"existing facilities" depends on the date 
of construction. The teims are intended 
to be the direct regulatory counterpart.'l 
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
ignated facility" is an existing facility 
which emit.'l a "designated pollutant," 
i.e., a pollutant which is neither a haz
ardous pollutant, as 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 procedure 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<el <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 is 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 complaint.'l 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 authority to issue regula
tions "necessary to carry out his func
tions under [thel 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 will 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 mass 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 wilz"in
crease a facility's emissions before the 
change is implemented. 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(bl 
has been revised to reflect this policy. 

THE "BUBBLE 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 operational 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 atmosphere 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" cciuld 
be utilized to offset emission increases 

FEDERAL REGISTER, VOL. 40, NO. 242-TUESDAY, DECEMBER It., 1975 

V-113 



from a faclllty 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 
most new construction at existing sources 
from having to comply with otherwise 
appllcable 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 facilities 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 facili
ties with new facilities of the same type. 
If the same emission 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 Ill 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 
fiexibilty ls permitted to avoid the im
position of large control costs if the pro
jected increase can be offset by con
trolling other Plant facilities. 

Several commentators argued that If 
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 conswnption. 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 circwnstances 
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and possible avenues of relief in connec
tion with the promulgation of or amend
ment to particular 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 circumvented and the comp!lance 
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 <Le., 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 all 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 regulations 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 accurate to determine emis-
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sion rates· under other sections of the 
regulation li.e. § 60.14<b> l, they should 
be adequate for the purposes of utiliza
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 Is 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 facility. For existing 
facilities which substantially retain their 
character as existing facilities, 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 existing 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 reconstruction provisions to 
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better clarify to owners or operators what 
acUons they must take and wqat action 
the Administrator will take. Section 60.15 
or the regulations as revised specifies 
that reconstruction occurs upon replace
ment of components if 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 lt 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 Is not an independent 
basis for the Admiriistrator's det,ermina
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 
associate'd with the purchase and instal
lation of air pollution control equipment 
<e.g., baghouses, electrostatic precipita
tors, scrubbers, etc.> are not considered 
in estimating the fixed capital cost of a 
comparable entirely new facility unless 
that control equipment !s required as 
part of the process <e.g., product r&
covery). 

The revised § 60.15 leaves the final de
termination with the Administrator as 
to when It is 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
nifiicantly 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 an emission of an air pollutant, 
It may be determined that controlllng 
the components that do emit air pol
lutants Is not reasonable considerlng 
cost, and standards of performance for 
new sources should not be applied. If 
there ls 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 
all technical and economic limitations 

·the facility may have in complying with 
the applicable standards of performance 
after the proposed replacements. 

While § 60.15 expresses the basic 
Agency policy and interpretation regard
ing reconstruction, fndlvfdual subparts 
may refine and delfmft the concept as 
applfed t.o fndivldt•· .. 1 categories of 
facilltles. 

REsPON3E TO REQUESTS ll'OR 
DETERMINATION 

S<.-tion 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 publfc com
ment, a new § 60.5<b> has been added to 
indicate the Administrator's intention to 
respond to requests for determinations 
within 30 days of receipt of the request. 

STATISTICAL 'l'EST 

Appendix C of 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 ls clearly superlor 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 
mentioned previously. 

Effective date. These regulations are 
effective on December 16, 1975. Since 
they represent a clarfftcation of the 
Agency's existing enforcement policy, 
good cause is found for not delaying the 
effective date, as required by 5 U.S.C. 
553<d> <3>. However, the regulations will, 
fn 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 amendilc! (42 U.S.C. 1857c-6, 1857c-9, 
and 1857g)) 

Dated: December 8, 1975. 
RUSSELL E. TRAIN, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls 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 

Sec. 
60.14 Modification. 
60.15 Reconstruction. 

0 

0 

Appendix C-DeterniJnatlon of Emission 
Rate Change. 

2. In § 60.2, paragraphs (dJ and Ch) 
are revised and paragraphs <aa> and 
<bb) are added as follows: 
§ 60.2 Deli nilions. 

0 0 0 

<d> "Stationary source" means any 
building, structure, facllfty, or installa
tion which emits or may emit any air 
pollutant and which contains any one or 
combination of the following: 

< 1> Affected facilftles. 
<2> Existing !acllltfes. 
<3> Faclllties of the type for which no 

standards have been promulgated in this 
part. 

0 0 

. <hl "Modification" means any physi
cal change in, or change in the method 
of operation of, an existing faclllty which 
increases the amount of any air pollutant 
<to which a standard applles> emitted 
Into the atmosphere by that faclllty or 
which results in the emission of any air 
pollutant <to which a standard applles> 
into the atmosphere not previously 
emitted. 

0 0 0 0 0 

<aa> "Existing faclllty" 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 apparatus 
which could be altered In such a way as 
to be of that type. 

<bbl "Capital expenditure" means an 
expenditure for a physical or operational 
change to an existing faclllty which ex
ceeds the product of the appllcable "an
nual asset guideline repair allowance 
percentage" specL'ied in the latest edl- · 
tlon of Internal Revenue Service Publi
cation 534 and the existing facllfty's 
basis, as defined by section 10J2 ·of the 
Internal Revenue Code. 

3. Sectton 60.5 ls revised to read as . 
follows: 
§ 60.5 ][)ctcrmlnaRion of izonstnncuion Oil' 

nuodifioosion.. 

<al When requested to do so by an 
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 <lncludlng 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 <a> of this section within 30 
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 <e> are added as 
follows: 

§ 60. 7 Noti fic:"ation and recordkceping. 

<a> Any owner or operator subject to 
the provisions of this part shall furnish 
the Administrator written notification 
as follows: , 

c 1 > A notification of the date construc
tion c or reconstruction as defined under 
§ 60.15> of an affected faclllty is com
menced postmarked no later than 30 
days after such date. This requirement 
shall not apply In the .::ase of mass-pro
duced facilities which are purchased 1n 
completed form. . 

<2> A notification of the anticipated 
date of Initial startup of an affected 
factlity postmarked not more than 60 
days nor less than 30 days prior to such 
date. 

<3> A notification of the actual date 
of initial startup of an affected factlfty 
postmarked within 15 days after such• 
date. 

(4)A notification of any physical or 
operational change to an existing facil
ity which may Increase the emission rate 
of a11y air pollutant to which m l!Wld0 

ard applies, unless the.t chanae ill DP@• 
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clfically exempted under an applicable · such conditions as the Admlnls.trator changes to such facilities to reduce emls
subpart or in § 60.14te) and the exemp- shall specify to the owner or operator sion rate. I 
tion is not denied under § 60.14<d> <4>. based on representative performance of <vm A complete description of the 
This notice shall be postmarked 60 days the facility. At least three valid test procedures and methods used to deter
or as soon as practicable before the runs must be conducted before and at mine the emission rates. 
change Is commenced and shall include least three after the physical or opera- <2> Compliance with paragraph <d> 
infmmation describing the precise na- tional change. All operating parameters of this section may be demonstrated by 
ture of the change, present and proposed which may affect emissions must be held the methods listed in paragraph Cb) of 
emission control systems, productive constant to the maximum feasible degree this section, where appropriate. Decreas
capacity of the facility before and after for all test runs. es in emissions resulting from require
the change, and the expected comple- <c> The addition of an affected facility ments of a State implementation plan 
tion date of the change. The Administra- to a stationary source as an expansion approved or promulgated under Part 52 
tor may request additional relevant in- to that sou·rce or as a replacement for of this chapter will not be acceptable. 
formation subsequent to this notice. an existing fadlity shall not by itself The required reduction in emission rate 

0 bring within the applicability of this may be accomplished through the instal-
part any other facility within that lation or improvement of a control sys
source. ·tern or through physical or operational 

(el If notification substantially similar 
to that in paragraph <a> of this section 
ls 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 

(di A modification shall not be deemed· changes to facilities including reducing 
to occur if an existin~ facility undergoes the production of a facility or closing a 
a physical or operational change where facility. 

section. 
5. Subpart A is ·amended by 

§§ 60.14 and 60.15 as follows: 

the owner or operator demonstrates to (3l Emission rates established for the 
the Administrator's satisfaction <by any existing facility which is undergoing a 

adding of the procedures prescribed under para- physical or operational change resulting 
graph <bl of this section> that the total 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 tion shall become the baseline for deter
reference, equivalent, or alternative mining whether such facilities undergo 
methods, as defined in § 60.2 <s>. <t> and a modification or are in compliance with 
<u>, can be applied. An owner or operator standards. 

§ 60.14 Modification. 

(a) Except as provided under para
.graphs (d), <e> and m 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 
which a standard applies and for which 
there is an increase in the emission rate 
to the atmosphere. 

Cb> 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: 

< l) 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 w!ll 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 Cb> 
<I) of this section does not demonstrate 
to the Administrator'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 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 
ls 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. Tests shall be conducted under 

may completely and permanently close (4) Any emission rate in excess of that 
any facility within a stationary source rate established under paragraph' Cd 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 1 

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: <D The name der this paragraph will not be circum
and address of the owner or operator. vented or nullified by the utilization of 

<ii> The location of the stationary the exemption. 
source. (5> The Administrator may require 

<iii> A complete description of the ex- the use of continuous monitoring devices 
!sting facil!ty 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 Cd>< 1) (ii!) 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- ( u Maintenance, repair, and replace
plics determined before and after the ment which the Administrator dcter
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. 

<v> A complete description of each <2> An increase in production rate of 
facility and the control systems, if an~', 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 fac!lity 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-

Cvi> 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 § 60.1, 
from each facility described under para- the existing facility was designed to ac
graph <d> (1) (V) of this section both be- commodate that alternative use. A 
fore and after the improvement or in- facility shall be considered to be designed 

to accommodate an alternative fuel or 
stallation of any applicable control raw material if that use could be accom-
system or any physical or operational plished under the facility's construct_ion 
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specUlcatlons. as amended, prior to the _ <6> The estimated llfe of the exist.Ing 
change. Conversion to coal required· for facility after the replacements. 
energy considerations, as specified in sec- C7> A discussion of any economlc or 
tlon ll9<d> <5> of the Act, shall not be technical limitations the facility may 
considered a modification. have in complying with the applicable 

<5> The addition or use of any system standards of performance after the pro
or device whose primary function Ls the posed replacements. 
reduction of air pollutants, except when <e> The Administrator will deter
nn emission control system Ls removed mine, within 30 days of the receipt of the 
or is replaced by a system which the Ad- notice required by paragraph Cdl of thl.s 
min!Strator determines to be less en- section and any additional information 
vironmentally beneficial. he may reasonably require, whether the 

C6l The relocation or change 1n proposed replacement constitutes re-
ownershlp of an existing fac!Ilty. construction. 

Cf) Special provisions set forth under Cf) The Administrator's determination 
an applicable subpart of this part shall under paragraph Ce> shall be based on: 
supersede any conflicting provisions of . Cl> The fixed capital co~t of the re
this section. placements in comparison to the fixed 

Cg> Within 180 days of the comple- capital cost that would be required to 
tlon of any physical or operational construct a comparable entirely new 
change subject to the control measures facility; 
specified in paragraphs Ca> or Cd> of (2) The estimated life of the facility 
this section, compliance with all appli- after the replacements compared to the 
cable standards must be achieved. llfe of a comparable entirely new facility; 

§ 60.15 Reconstruction. 
1 C3> The extent to which the compo-

Cal An existing fac!llty, upon recon
struction, becomes an affected fac!l!ty, 
irrespective of any change in emission 
rate. 

Cb> "Reconstruction" means the re
placement of components of an existing 
facll!ty 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 
fac!lltY. and 

C2l It ls technologically and econom
ical!~· feasible to meet the applicable 
standards set forth in this part. 

Cc> "Fixed capital cost" mt>ans the 
capital needed to provide all the de
preciable components. 

Cdl U an owner '>r 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 construct a comparable en
tirely new fac!lity, 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 is 
commenced and must Include the fol
lowing lnfonnatipn: 

<l > Name and address of the owner 
or operator. 

<2> The location of the existing facil
ity. 

C3) A brief description of the existing 
fac!lity.and the components which are to 
be replaced. 

C4> A description of the existing air 
pollution control equipment and the 
proposed air pollution control equip
ment. 

C5> An estimate of the fixed capital 
cost of the replacements and of con
structing a comparable entirely new 
facility. 

nents being replaced cause or contribute 
to the emissions from the facility; and 

<4> Ariy economic or technical limita
tions on ·compliance with applicable 
standards of performance which are in
herent in the proposed replacements. 

( g) Individual subparts of thl.s part 
may include specific provisions which 
refine and del!mlt the concept of recon
struction set forth tn this section. 

6_ Part 60 Is amended by adding Ap
pendix C as follows: 
APPENDIX C-DETBRMl'HTION OJ' E>llSB!ON RATB 

CHAN GB 

1. lmrodud!on. 
I.I The lollowln~ method shall be med to determine 

wli•th., a physical or opc1raUonal change to an existing 
facility resultR<l in an increase in the emission rate to the 
atmcsphr.re. The mtthod n.c;ed Is the Student's t test, 
oommonly used to mnkc inlerences from small samples. 

2. Data. 
2.1 Eoch emission test shall consist of n run.• (usually 

thrr~) which produce n emission rate.,. Thus two ~ts of 
emission rates are ge nernWd, one bf'.fore and one alter the 
change tho t..-o sets !>eing or equal size. 

2.2 Wh<m u~ing nuumal f'.mission W...sts, except as pro. 
vlrlcd in f 60.R(b) of this part. the reference methods of 
Appendi1 A to this part shall be used in accordance with 
the prOC<1dures sprelftcd in the appllcahle subpart both 
oororn anct after the change to obtain the dato.. 

2.3 When using continuous mo nit.ors. the facility shall be 
operated es If a mnnunl em.Jssion test were being per~ 
!omiod. Valid data usin~ the averaging time which would 
~~;;:~u~h~11 1:,. a ,:.~~:ual emission le8l wore being con-_ 

3. Proudurt. 
3.1 Suhsrrtpts a and h donolo prechange and post-

ch;~g(';~j=~~~~~ ~rithmetlo mean emission rat.e, E, for 
each set or data lL<ing Equation I. 

" 11=~ B, 
l=I . 

n 
whose: 

E1+E, ... +E. 
n 

E; ~Emission rate for the I th ~ 
a=number of runs 

(I) 

3.3 Calculate tho sample variance, SI, for each set of 
data using Eqn&tlon 2. 

(2) 

3.4 Calculate the pooled Ollllmate, S.. 1lllllll Bqm-
tlon ~ · 

B.=[(n.-1) B.•+(n.-1) 8,•]111 
n.+n,-2 

(3) 

U Calculate the test statistic, I, 11S!og Equation 4 

"E.- "E. 

4. &1uU1. 
4.1 II R.> K, and !>I', where I' Is tho critical valne ol 

I obtained from Tahle 1. lh•n with 953 conlldene» the 
difference between 7£, and/:;, Is stgnlftcant, and an In. 
crease In emission rate to the atmosphere bas occwred; 

TABLll 1 
I' C96 

9<Fcnll 
tml/i• 
Until 

Dt'l:roe of !l"eedom Cn,+n •-2): klltl) 

2_ ---- -- ------- ---- ·--- --·--·-----··---····--· 2. 920 
3_ --- ·-------------·---------------·------·-· 2. 353 
4 _ -------- ----- ••• ------·---·---------·---··-· 2. 132 
5. --------- •• --- - ------------·-----·--------- 2. 015 
6. -------·-·· ------ -----···-·············---· L 943 
7. --·-·-------·· ---·-----------·-··-·········· L 895 
8 ••. ------· ••••• - --·--------··----···-········ L 880 

For greater than 8 degroos of treedOm, - any standard 
statistical handbook or te1L 

6.1 Asmuno tho two perfonnruice iests produeed tile 
following set of data: . 

Testa.: Testb 

Run 1. 100 ---------------·-----·-·····"····- 115 
Run 2. 95 _ ------------·-----------·--········ 120 
Run 3. 110 -----------------··-·············-' 125 

6.2 Using Equation 1-

I00+9!i+llO 
3 

102 

1i1•= 115+-120+125 120 
3 

6.3 USlng Eqn&tlon 2-

S.• 

= (100-102)2+ (95-102)'+ (110-102)' 
3-1 

-=58.5 
s.• 

(115-1:.!0)•+ (120-120)1 + (125-120)• 
3-1 

=25 
6.4 Using Equation 3-

S = [(3-1) (58.5) + (3-1) (25)]1
" ,..6 46 

p 3+3-2 . 

6.5 Using _Equation 4-

t = 120-102 3.412 

. 6.46 [~+~]'
12 

6.6 Sinc'l Cn1+n,-2) =4, t'-2.132 ((rom Table I). Thua 
II nee t> I' the dlllernnce In the values or .E. and R, bl 
rdgnl!lcant, and lhcre bas boon an Increase in emission 
rate to lhe atmosphero. 

e. Oml!nW>UI llfonitorlng Data. 
G.1 llonrly av<!mges from conUnnoua monitoring d&

v1oos1 where available, •hould be used as data point.a and 
t.be aoove procedure followed. · 

(Bees. 111 and 114 of the Clean Air Act1 a. amended by 
-· 4(a) of Pnb. L. 91--llM, M Stal 1678 142 \J.B .• C. 18570-
e, 1857c-9)) 

[FR Doc.71>-33612Filed12-ll>-76;8:f5 am] 
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-P.;ffT 60-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

·Emission Monitoring Requirements and Re· 
visions ~o Performance Testing Methods; 
Correction 

In FR Doc. 75-26565 appearing at page. 
46250 in 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 Is corrected to read as follows: 

log <1-Q,) =<1,/1,> log tl-Q,) 
2. On page 46263, paragraph 4.1, line 8 

is corrected to read as follows: 

of an air preheater In a steam generating 
3. On page 46269, paragraph 7.2.1, the 

definition of C.I . ., ls 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. 
(F'R Doc.75-34514 Filed 12-19-75;8:45 am I 

(FRL 423-7) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

EmissLn Monitoring Requirements and Re· 
visions to Performance Testing Methods 

Correction 

In FR Doc. 75-26565, appearing at page 
46250 in the issue for Monday, October 6, 
1975, the following changes should be 
made: 

. 1. In the first paragraph on page 
46250, the wordi ''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, "Octo
ber 6, 1975". 

3. In the second line of the second full 
paragraph on page 46254, the next to 

RULES AND REGULATIONS 

last word, now reading "capacity", should 
read "opacity", 

4. In paragraph Cc> <2> (iii) of § 60.13 
on page 46255, the parenthetical phrase 
"<date of promulgation" should read, 
"October 6, 1975''. 

5. In § 60.13, the paragraphs desig
nated (g) <I> and <g> (1 > <i> through 
<ix> on page 46256 should be designated 
paragraph <1> and <ii 1 through <91. 

6. In the second line of the formula 
in paragraph en <4> of § 60.45 on pa~e 
46257, the figure now reading "6.34" 
should read "3.64''. 
. 7. The last line of the first paragraph 
m Appendix B on page 46259 should l;e 
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". 

IO. 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 '74-3) 

PART 6<>-STANDARDS OF PERFORM· 
ANCE-FOR NEW STATIONARY SOURCE 

Dolflgatio.1 of Authority to State of Main~ 
Pursuant to the delegation of authority 

!or the standards of performance for new 
stationary sources <NSPS> to the. State 
of Ms.lne on November 3, 1975, EPA 1s 
today amending ol-0 CF'R 60.4, Address, 
to reflect thJs delegation. A Notice an
nouncing thJs delegation ls published to
day in the FEDERAL REGISTER.' The 
amend~ § 60.4, which adds the address 
of the Ms.lne Department 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, ls set forth below. · 

The Administrator finds good cause for 
foregoing prior public notice and for 
making th1s rnlemaklng etrect1ve imme
dia.tely 1n t.hat tt 1s an e.c!rnl.nistrat1ve 
change and not. one of substantive con
tent. No additional substantive burdens 
are imposed on the parties a1feeted. The 
delegation which 1s reflected by this ad
m1n1strat1ve amendment was effective .on 
October 7, 1975, and it serves.no purpose 
to delay the technical change of this ad
dition to the State address to the Code of 
F-ederal Regulations. 

This rulemaking 1s effective immedi
ately, and·ts Js..med under the autnortty 
of Section 111 of the Clean Air Act, as 
amended. 

. ( 42 tr .s.c. 1857c-6) 

Dat.ed: December 22, 1975. 

. STANLEY W. LEGRO, 
Assistant Administrator 

for Enfqrcement. 

1 See FR Doc. 75-85063 appearing el~ewhere 
In the Notices eectlon ot today's FEDERAL REG· 
JllTEa. . 

Part 60 of Chapter I, Tltle 40 of the 
Code of Federal Regulations 1s amended 
as !allows: 

1. Ill § 60.4 paragraph Cb> Is amended 
by revising subparagraph <ID to read as 
follows: 

§ 60.4. Addreu. 
• • ·• • .. 

(b) ••• 

(U) State of Maine, Department of Envi
ronmental Protection, Sta.t.e Rouse, Augusta., 
Maine 04330. . . . . ,. . - . 

(PR Doc.76-35065 Piled 12-29-'15;8:45 am) 
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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 <NSPSl 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. 

' A Notice nnnounclng this delegation ls 
published In the Notices section of thls lssue. 

This rulemaking is effective immedi· 
ately, and is issued under the authority 
of section 111 of the Clean Air Act, aa 
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 <bl is amended 
by revising paragraph Cb) X, to read as 
follows: 

60.4 Address. 

[FRL 447-8] 
(b} ••• 

(A)-(W) • • • 
(X)-State of Michigan, Air Pollution 

Control Division, Michigan Department of 
Natural Resources. Stevens T. Mason Build
ing, 8th Floor, Lansing, Michigan 48926 

[FR Doc.76-847 1''iled 1-12-76;8:45 am] 
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[FRL 462-71 

PART 60· 8TANDARrlS OF.f>ERF"ORM· 
ANCE FOR NEW STATIONARY SOURCES 

Coar Preparation Plants 

On October 24, 1974 <39 FR 37922),. 
under s9Ction 111 of· the Clel\h Air Act, 
as amended, the Eavironmental 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. 

Copies 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. ~nvironmental 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 proposed 
regulations and are incorporated in the 
regulations promulgated herein. 

The bases for the proposed standards 
are presented in "Background Informa
tion for Standards of Performance: Coai 
Preparation Plants" <EPA 450/2-74-021a 
bl. Copies of this document are avallabl~ 
on request from the Emission Standards 
Protection Agency, Research Triangle 
and Engineertng Division, Environmental 
Park, North Garollna ~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
essmg more than 200 tons/day of bitu
minous coal <regardless of their location) 
as follows: Cl) emissions from thermal 
dryers may not exceed 0.070 g/dscm 
<0.031 gr/dscf) and 20% opacity, <2) 
emissions from pneumatic coal cleaning 
equipment may not exceed 0.040 g/dscm 
C0.018 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 Proposed Regulations. Many of the 
comment letters received by EPA con
tained multiple comments. These are 
sununarized as follows with discussions of 
any significant differences between the 
proposed and promulgated regulations. 

1. 4.pplicability.-Conunents were re
ceiveti noting that the proposed stand
ards would apply to any coal handling 
operation 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 
standards. 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 
amounts of coal would include coal han
dling operations at sow·ces such as barge 
loading facilities, power plants, coke 
ovens, etc. as 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 regu
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 t~e 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 is not prudent In the 
absence of specific data demonstrating 
the similarity of the drying character
istics and emission control character
lst.ics to those of bituminous coal. There 
are currently very few thermal dryers or 
pneumatic air cleaners processing non
bituminous fuels. The facilities tested 
by EPA to demonstrate control equip
ment repre8entatlve 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 nonbituminous 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 lndlca.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 
i;i. plant which processes the coal under 
question. The plant tested 1s controlled 
with a venturi scrubber and was operated 
nt ~ pressure drop of 29 Inches during 

the emission tests. These tests showed 
emissions of 0.080 t.o 0.134 g/dscm <0.035 
to 0.058 gr/dscfl. These results are 
numerically greater than the proposed 
standard; however. calculations Indicate 
that if the pressure drop were increased 
from 29 inches to 41 inches, the proposed 
standard would be achieved. Supplemen
tal Information regarding estimates of 
emission control needed to achieve the 
mass standard is contained in Section II, 
Volume 3 of the supplemental back
ground information document. 

Since the cost analysis of the proposed 
standard was based on a venturi scrubber 
operating at 25 to 35 inches venturi pres
sure loss, the costs of operating at higher 
pressure losses were evaluated. These re
sults Indicated that the added cost of 
controlling pollutants to the level of the 
proposed standard Is only 14 cents per 
ton of plant product even if a 50 Inch 
pressure loss were used, and only five 
cents per ton in excess of the average 
control level required by state regulations 
in the major coal producing stat.a~. In 
comparison to the $18.95 per ton deliv
ered price of U.S. coal in 1974 and even 
higher prices today, a maximum five 
cents per ton economic impact attribut
able to these regulations appears almost 
negligible. The total impact of 14 cents 
per ton for controlling particulate matter 
emissions can easily be passed along to 
the customer since the demand for 
thermal drying due to freight rate sav
ings, the elimination of handling prob
lems due to freezing, and the needs of 
the customer's process (coke ovens must 
control bulk density and power plants 
must control plugging of pulverizers) will 
remain unaffected by these regulations. 
Therefore, the economic impact of the 
standard upon thermal drying will not 
be large and the inflationary impact of 
the standard on the price of coal will be 
insignificant <one percent or less>. From 
the standpoint of energy consumption, 
the power requirements of the air pollu
tion control equipment are exponentially 
related to the control level such that a 
level of diminishing return is reached. 
Because the highest pressure loss that 
has been demonstrated by operation of 
a venturi scrubber on a coal dryer is 
41 inches water gage, which is also the 
pressure loss estimated by a scrubber 
vendor to be needed to achieve the 70 
mg/dscm standard, and because energy 
consumption Increases dramatically at 
lower control levels < <70 mg/dscm>, a 
particulate matter standard lower than 
70 mg/dscm was not selected. At the 70 
mg/dscm control level, the trade-off be
tween control of emissions at the thermal 
dryer versus the Increase in emissions at 
the power plant supplying the energy 1s 
favorable even though the mass quantity 
of all air pollutants emitted by the power 
plant <SO., NO,, and particulate matter> 
are compared only to the reduction In 
thermal dryer particulate matter emis
sions. At lower than 70 mg/dscm, this 
trade-off is not as favorable due to the 
energy requirements of ventw·i scrubbers 
at h.igher pressure drops. For this source, 
alternative means of air pollution control 
have not been fully demonstrated. Hav
ing considered all comments on the par-

2233 

ticulate matter regulation proposed for 
thermal dryers, EPA finds no reason sUf
ficicnt to alter U1e proposed standard of 
70 mg/dscm except to restrict Its ap
plicability to thermal dryers processing 
bituminous coal. 

3. Location of thermal drying sys
tems.-Comments were received on the 
applicability of the standard for power 
plants with closed thermal drying sys
tems where the air used to dry the coal Is 
also used in the combustion process. As 
Indicated In § 60.252(a), the standard is 
concerned only with effluents which are 
discharged into the atmosphere from the 
drying equipment. Since the pulveri1,ed 
coal transported by heated air Is charged 
to the steam generator in a closed system, 
there Is no discharge from the dryer di
rectly to the atmosphere, therefore, tl1ese 
standards for thermal dryers are not ap
plicable. Effiuents from steam generators 
are regulated by standards previously 
promulgated <40 CFR Part 60 subpart 
D). However, these standards do apply 
to all bituminous coal drying operations 
that discharge effiuent to the atmosphere 
regardless of their physical or geograph
ical location. In addltlona to thermal 
dryers located In coal preparation plants, 
usually In the vicinity of the mines, dry
ers used to preheat coal at coke ovens are 
alsoregulated by these standards. These 
coke oven thermal dryers used for pre
heating are similar in all respects, in
cluding the air pollution control equip
ment. to those used in coal preparation 
plants. 

4. Opacity standards.-The opacity 
standards for thermal dryer and pneu
matic coal cleaners were reevaluated as 
a result of revisions to Method 9 for con
ducting opacity observations <39 FR 
39872). The opacity stndards were pro
posed prior to the revisions of Method 9 
and were not based upon the concept of 
averaging sets of 24 observations for six
minute periods. As a result, the proposed 
standards were developed in relation to 
the peak emissions of the facility rather 
than the average emissions of six-minute 
periods. The opacity data CQ!lected by 
EPA have been reevaluated In accordance 
with the revised Method 9 procedures, 
and opacity standards for thennal dry
ers and pneumatic coal cleaners have 
been adjusted to levels consistent with 
these new procedures. The opacity stand
ards for thermal dryers and pneumatic 
coal cleaners have been adjusted from 30 
and 20 percent to 20 and 10 percent 
opacity, respectively. Since the proposed 
standards were based upon peak rather 
than average opacity, the revised stand~ 
ards are numerically lower. Each of these 
levels Is justified based primarily upon 
six-minute averages of EPA opacity ob
servations. These data are contained In 
Section III, Volume 3 of the supplemental 
background Information document. 

5. Fugitive emission monitoring.-
Several commentators identified some 
difficulties with the proposed procedures 
for monitoring the surface moisture of 
thermally dried coal. The purpose of the 
proposed requirement was to determine 
the probability of fugitive emissions oc
curing from coal handling operat.lon.11 
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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 facllltles. 
Also, 1t 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 utilized by enforcement per
sonnel, the moisture monitoring require
ment Is relatively unimportant. EPA has 
therefore eliminated this 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 important variables were not being 
considered for monitoring venturi scrub
ber operation on the1mal dryers. The 
proposed 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 ln recycled scrubber water. Also, 
the higher oost 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 regulations also require moni
toring of the the1mal dryer exit tem
perature, but no added cost will result 
because this measurement system Is 
normally supplied with the thermal dry
ing equipment and is used as a control 
point for the process control system. 

1.wu:s AND ftEGULAYIONS 

Effective date.-In a.ccorda.nce with with a heated gas stream which ls ex
section 111 of the Act, as a.mended, these hausted to the atmosphere. 
regulations prescrfblng standards of (f) "Pneumatic coal-cleaning equlp
performa.nce for coal preparation plants ment" means any facllJty which classifies 
are e!Iective on January 15, 1976, and bituminous coal by size or separates bl
apply to themw dryers, pneumatic coal tumlnous coal from refuse by application 
cleaners, coal processing and conveying of air stream Cs>. 
equipment, ooal storage systems, and (g) "Coal processing and conveying 
coal transfer and loading systems, the · equipment" means a.ny machinery used 
construction or modification of which to reduce the size of coal or to separate 
was commenced after October 24, 1974. coal from ~efuse, and the equipment used 

Dated: January 8, 1976. 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. 

RUSSELL E. TRAIN, 
Administrator. 

Part 60 of Chapter I of Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. The table of contents is amended by 
adding subpart Y as follows: 

Subpart V-Standards of Performance for Coal 

Sec. 
Preparation Plants 

60.250 Applicability and designation of 
affected facility. 

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

AUTIIORITY: Secs. 111and114 of the Clean 
Air Aot, as a.mended by sec. 4(al of Pub. L. 
91~04, 84 Stat. 1678 (42 U.S.C 1857c~. 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 Applicabili1y and designnlion 
of affected fadlity. 

The provisions of this subpa1·t 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 systems, and coal transfer and 
loading systems. 
§ 60.251 Dcfinilions. 

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

<a> "Coal preparation plant" means 
any facility <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> "Bftumlnous coal" means solid fos
sil fuel classified as bituminous coal by 
A.S.T.M. Designation D-388-66. 

<c> "Coal" means all solid fossll fuels 
classified as anthracite, bltummous, sub
bituminous, or lignite by A.S.T.M. Des
ignation D-388-66. 

<d> "Cyclonic flow" means a spiraling 
movement of exhaust gases within a duct 
or stack. 

<e> "Thermal dn'er" means any fe,
c!llty tn which the moisture content of 
bituminous coa.l la reduced by eonte.e\l 

<h> "Coal storage system" means any 
facillty used to store coal except for open 
storage plies. 

m "Transfer and loading system" 
means any facllity used to transfer and 
load coal for shipment. 

§ 60.252 Standards for particulate 111111-
ter. 

(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 any 
thermal dryer gases which: 

(1) Contain particulate matter in ex
cess of 0.070 g/dscm (0.031 gr/dscf>. 

C2l 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 any 
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, 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 system processing coal, 
gases which exhibit 20 percent opacity 
or greater. 
§ 60.253 l\'ionilorini: of operations. 

<al The owner or operator of any ther
mal dryer shall install, calibrate, main
tain, and continuously operate monitor
ing devices as follows: 

o > 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 Is to be certified by the manu
facturer to be accurate within ± 3 • Fahr
enheit. 

<2> For affected facllitles that use ven
turi scrubber emission control equip
ment: 

m A monitoring device for the con
t.lnuous measurement of the pressure loss 
~ough the venturi constriction of the 
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control equipment. The monitoring de
vice is to be certified by the manufac
turer to be accurate withJn ± 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 to 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 Test methods and procedures. 

<a> The reference methods in Ap
pendix A of this part, except as provided 
in§ 60.B<b>, are used to determine com
pliance with the standards prescribed ln 
§ 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. 
<b> For Method 5, the sampling time 

for each run is at least 60 minutes and 
, the minimum sample volume is 0.85 ds~m 

(30 dscf) except that shorter samplmg 
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 shall eliminate cyclonic 
flow during performance tests in a man
ner acceptaible to the Administrator. 

<c> 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 <a> of this section. 

[FR Doc.76-12411 Flied 1-14-76;8:45 am] 
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Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
!PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

I P'RL 452--3 I 
!?ART 60-STANDARDS OF PERFORMANCE 

FOR NEW STATIONARY SOURCES 

Primary Copper, Zinc, and Lead Smelters 

On October 16, 1974 C39 l''R 37040), 
pursuant to section 111 of the Clean Air 
Act, as amended, the Administrator pro
posed standards of performance for new 
and modified sources within three -:ate
gories of stationary sources: Cl) primary 
copper smelters, <2> primary zinc smelt
ers, and (3) primary lead smelters. The 
Administrator also proposed amrnd
ments to Appendix A. Reference 
Methods, of 40 CFR Part 60. 

Interested persons representing in
dustry, trade associations, environmental 
groups, and Federal and State govern
ments participated in the rulemaking by 
sending comments to the Agency. Com
mentators submitted 14 letters contain
ing eighty-five comments. Each of these 
comments has been carefully considered 
and where determined by the Adminis
trator to be appropriate, changes have 
been made to the proposed regulations 
which are promulgated herein. 

The comment letters received, a sum
mary of the comments contained In these 
letters, and the Agency's responses to 
these comments are a\•ailable for public 
Inspection at the Freedom of Information 
Center, Room 202 West Tower, 101 M 
Street, S.W., Washington, D.C. Copies 
of the comment summary and the 
Agency's responses may be obtained by 
writing to the EPA Public Information 
Center CPM-215), 401 M Street; S.W., 
Washington, D.C. 20460, and requesting 
the Public Comment Summary-Primary 
Copper, Zinc and Lead Smelters. 

The bases for the proposed st.andards 
are presented in "Background Informa
tion for New Source Performance Stand
ards: Primary Copper, Zinc and Lead 
Smelters, Volume 1, Proposed Stand
ards" CEPA-450/2-74-002a) and "Eco
nomic Impact of New Source Perform
ance Standard5 on the Primary Copper 
Industry: An Assessment" tEPA Con
tract No. 68-02-1349-Task 2l. Copies 
of these documents are available on re
quest from the Emission Standards and 
Engineering Division, Environmentol 
Protection Agency, Research Triangle 
Park, North Carolina 27711, Attention: 
Mr. Don R. Goodwin. 

SUMMARY OF REGULATIONS 

The promulgat.ed shmdards of per
formance for new and modified primary 
copper smelters limit emissions of par
ticulate matter contained In the gases 
discharged into the atmosphere from 
dryers to 50 mg/dscm C0.022 gr/dscf). In 
addition, the opacity of these gases 1s 
llmited to 20 percent. 

Emissions of sulfur dioxide contained 
1n the gases discharged into the atmos
phere from roasters, smelting furnaces 
and copper converters are limited to 
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0.065 percent by volwnc (650 parts per 
million> averaged over a six-hour period. 
Rcverberatory smelting furnaces at pri
mary ·copper smelters which process an 
average smelter charge containing o. high 
level of volatile impurities, however, are 
exempt from this standard during those 
periods when such a charge is processed. 
A high level of volatile impurities is de
fined to be more than 0.2 weight percent 
arsenic, 0.1 weight percent antimony, 4.5 
weight percent lead or 5.5 weight percent 
zinc. In addition, where a sulfuric acid 
plant is used to comply with this stand
ard, the opacity of the gases discharged 
Into the atmosphere is limited to 20 per
cent. 

The regulations also require any pri
mary copper smelter that makes use of 
the exemption provided for reverbera
tory smelting furnaces processing a 
charge of high volatile impurity content 
to keep a monthly record of the weight 
percent of arsenic, antimony, lead and 
zinc contained 1n this charge. In addi
tion, the regulations require continuous 
monitoring systems to monitor and re
cord the opacity of emissions discharged 
into the atmosphere from any dryer sub
ject to the standards and the concentra
tion of sulfur dioxide in the gases dis
charged into the atmosphere from a.ny 
roaster, smelting furnace, or copper con
verter subject to the standard. While 
these regulations pertain primarily to 
sulfur dioxide emissions, the Agency rec
ognizes the potential problems posed b:; 
arsenic emissions and ls conducting stud
ies to assess these problems. Appropriate 
action will be taken at the conclusion of 
these studies. · 

The promulgated standard.~ of per
formance for new and modified primary 
zinc smelters limit em!sslons of part.lcu
late matter contained in the gases dis
charged into the atmosphere from sinter
Ing machines to 50 mg/dscm C0.022 gr/ 
dscf) . The opacity of these gases is 
limited to 20 percent. 

Emissions of sulfur dioxide contained 
In the gases discharged Into the atmos
phere from roasters and from any sinter
ing machine which eliminates more than 
10 percent of the sulfur initially con
tained in the zinc sulfide concentrates 
processed are limited to 0.065 percent by 
volume <650 parts per million) averaged 
over a two-hour period. In addition, 
where a sulfuric acid plant is used to 
comply with this standard, the opacity 
of the gases discharged tnto the atmos
phere is limited to 20 percent. 

The regulations also require continu
ous monitoring systems to monitor and 
record the opacity of emissions dis
charged into the atmosphere from any 
sintering machine subject to the stand
ards, and the concentration of sulfur di
oxide in the ga~es dischan:ed into t.he 
atmosphere from any roasters or sinter
ing machine subject to the standard lim
iting emissions of sulfur dioxide. 

The promulgated standards of per
formance for new and modified primary 
lead smelters limit emissions of particu
late matter contained in the gases dis
charged into the atmosphere from blast 
furnaces, dross reverberatory furnaces 

and sintering machine discharge ends to 
50 mg/dscm <0.022 gr/dscf). The opacity 
of these gases is limited to 20 percent. 

EmJssions of sulfur dioxide contained 
In the gases discharged into the atmoo
phere from slntering machines, electric 
smelting furnaces and converters are 
limited to 0.065 percent by volwne (650 
parts per mlllionl averaged over a two
hour period. Where a sulfuric acid plant 
is used to comply with this standard, the 
opacity of the gases discharged into the 
atmosphere is limited to 20 percent. 

The regulations also require con
tinuous monitoring systems to monitor 
and record the opacity of emissions dis
charged Into the atmosphere from any 
blast furnace, dross reverberatory fur
nace, or sinterlng machine discharge 
end subject to the standards, and the 
concentration of sulfur dioxide in the 
gases discharged into the atmosphere 
from any slntering machine, electric 
furnace or converter subject to the 
standards. 
MAJOR COMMENTS AND CHANGES MADE TO 

THE PROPOSED STANDARDS 

I'RIMARY COPPER SMELTERS 

Most of the comments submitted to the 
Agency concerned the proposed stand
ards of performance for primary copper 
smelters. As noted in the preamble to the 
proposed standards, the domestic copper 
smelting industry expressed strong ob
jections to these standards during their 
development. Most of the comments sub
mitted by the industry following pro
posal of these standards reiterated these 
objections. In addition, a numb.er of 
comments were submitted by State agen
cies, environmental organizations and 
private Individuals, also expressing ob
jections to various aspect.5 of the pro
posed standards. Consequently, it is ap
propriate to review the basis of the pro
posed standards before discussing the 
comments received, the responses to these 
comments and the changes made to the 
standards for promulgation. 

The proposed standards would have 
limit.ed the concentration of sulfur di
oxide contained in gases discharged into 
the atmosphere from all new and modi
fied roasters: reverberatory, flash and 
electric smelting furnaces; and copper 
converters at primary copper smelters to 
650 parts per million. Uncontrolled roast
ers, flash and electric smelting furnaces, 
and copper converters discharg·e gai; 
streams containing more than 3 \2 per
cent sulfur dioxide. The cost of control
ling these gas streams with sulfuric acid 
plants was considere_d reasonable. Re
''erberatory 'smelting furnaces, however. 
normally discharge gas streams contain
ing less than 3\2 percent sulfur dioxide, 
and the co~t of controlling these gas 
st.reams through the use of various sul
fur dioxide scrubbing systems currently 
available was considered unreasonable 
in most cases. It was the Administrator's 
conclusion, however, that flash and elec
tric smelting considered together were 
applicable to essentially the full range 
of domestic primary copper smelting op
erations. Consequently, standards were 
proposed which applied equally to new 
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fiash, electric and reverberatory smelting 
furnaces. The result was standards which 
favored construction of new fl.ash and 
electric smelting furnaces over new 
reverberatory smelting furnaces. 

Most of the Increase In copper produc
tion over the next few years will probably 
result from expansion of existing copper 
smelters. Of the sixteen domestic pri
mary copper smelters. only one employs 
flash smelting and only two employ elec
tric smelting. The remaining thirteen 
employ reverberatory 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 Nomnda 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 
fumaces was unreasonable, the Adminis
trator concluded that an exemption from 
the standarc1s was necessary for existing 
reverberatory smelting furnaces, to per
mit expansion of existing smelters at rea
sonable costs. Consequently, the pro
posed standards stated that any physical 
changes or changes in the method of 
operation of existing reverberatory 
smeltii:ig furnaces, which resulted in an 
increase in sulfur dioxide emissions from 
these fun1aces, would not cause these 
furnaces to be considered "modified" 
affected facilities subject to the stand
ards. This exemption, however, applied 
on}y where total emissions of sulfur 
dioxide from the prinlary copper smelter 
In question did 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 potential 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 
whether the proposed standards should 
be revised for promulgation. 

Briefly, the Arthur D. Little study 
reached the following conclusions: 

U> The proposed standards should 
have no adverse impact on new primary 
copper smelters processing materials con
ta1nlng low levels of volatile inlpurities. 

<2> The proposed standards could re
duce the capability of new primary cop
per smelters located in the southwest U.S. 
to process materials of high impurity 
content. This impact was foreseen since 
the capability of flash smelting to process 
materials of high impurity levels was un
known. Although electric smelting was 
considered technically capable of process
ing these materials, the higher costs as
sociated with electric sm~lting, due to the 
high cost of electrical power in the south
west. were considered sufficient to pre
clude its use In most cases. 
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This conclusion was subject, however, 
to qualification. It applied only to the 
southwest (Arizona, New Mexico and west 
Texas> and not to other areas of the 
United States <Montana, Nevada, Utah 
and Washington> where primary copper 
smelters currently operate; and it was 
not viewed as applicable to large new ore 
deposits of high Impurity content which 
were capable of providing the entire 
charge to a new smelter. The study also 
concluded It was impossible to estimate 
the magnitude of this potential impact 
since it was not possible to predict impur
ity levels likely to be produced from new 
ore 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 
arisel, the Arthur 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 Smelting 
and Refining Company. 

<3> 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 qualification. It 
was 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
fluence the viability of these other means 
of expanding capacity. It was also noted 
that the ·study assumed existing single 
absorption sulfuric acid plants could be 
converted 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 responses to these comments 
and the various changes made to the 
proposed regulations for promulgation 
in response to these comment.s are dis
cussed below. 

<I> Legal authority under sec/ion 111. 
Four commentators indicated that the 
Agency would exceed its statutory au
thority under section 111 of the Act by 
promulgating a standard of perform
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 ll l refers to control 
techniques that reduce emissions, and 
not to processes that emit more easily 
controlled effluent gas streams. The com
mentators con tend, therefore, that a 
producer may choose the process that is 
most appropriate in his vie\\". and new 
source performance standards must be 
based on the application of the best 
demonstrated techniques of emission re
duction to that process. 

The legislative history of the Hl70 
Amendments to the Act Is cited by these 
commentators as supporting this inter-
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pretation of section Ill. Specifl.call. 
pointed out is the fact that the House 
Senate Conference Committee, whlc 
reconciled competing House and Senate 
versions of the bill, deleted language 
from the Senate bill that would have 
granted the Agency explicit authority to 
regulate processes. This action, accord-
ing to these commentators, clearly Indi-
cates a Congressional· intent not to grant 
the Agency such authority. 

TI1e conference bill, however, merely 
replaced the phrase in the Senate bill 
"latest available control technology, 
processes, operating method or other 
alternatil·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 Urn "phrase "best system of emission 
reduction" appears to be inclusive of 
the terms in the Senate bill. TI1e absence 
of discussion in the conference report 
on this 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 t.hat can be applied to control 
the source. For this reason, the Agency 
believes that the "best system of emis
sion reduction" includes the processes 
utilized and does not refer only to emis- j 

sion control hardware. It is clear that 1 
adherence to existing process utilization 
could serve to undermine the purpose of 
section 111 to require maximum feasible 
control of new sources. In general. there
fore. t.he Agency believes that section 111 
authorizes the promulgation of one 
standard applicable to all processes used 
by 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 process. 
however, a separate standard must he 
prescribed for it unless some other proc
ess< es) is availflble to perform the func
tion at rea.sonable cost. 

In determining whether the use of dif
ferent processes would necessitate the 
setting of different standards, the Agency 
first determines whether or not the proc
esses are functionally interchangeable 
Factors such as whether the least pollut
ing process can be used in various loca· 
tions or with various raw materials 01 

under other conditions are considered 
The second important consideration oJ 
the Agency involves the costs of achiev
ing the reduction called for by a standard 
applicable to all processes used in F 
source category. Where a single stand· 
ard would effectively preclude using r 
process which is much less expensive tliar 
the permitted process, the economic im
pact of the single standard must be de
termined t.o be reasonable or separau 
stnndards are set. TI1ls does not mean 
however. that the cost of the alternative1 
to the potentially prohibited pro.cess cm: 
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be no grater than those which weuld be 
associated with controlling the process 
under a less stringent standard. 

The Administrator has determined 
that the flash copper smelting process Is 
available and will perform the function 
of the· reverberatory copper smelting 
process at reasonable cost, except that 
fta.sh smelting has not yet been commer
cially demonstrat.ed for the processing 
of feed materials with a high level of 
volatile impurities. The standards pro-· 
mulgated herein, which do not apply to 
copper reverberatQry smelting furnaces 
when the smelter charge contains a high 
level of volatile Impurities, are there
fore authorized under section 111 of the 
Act. 

<2> Control of rcverbcratory 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 funmces 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 U1e use of sulfur di
oxide scrubbln~ systems and that alter
native means of control, such as the use 
of OxYgen enrichment of reverberatory 
furnace combustion air, or the mixing 
of the gases from the reverbcratory fur
mice wiU1 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 CFR Part 60 
clarifying the meaning of "modification" 
make this exemption unnecessary. The 
comment Is stlll appropriate, however, 
since the 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 " 0 0 0 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 various systems of emis
sion control be Investigated tQ ensure 
these systems are technically proven nnd 
the levels to \\·hlch emissions could be re
duced through the use of the~e s,-stems 
identified. the c0->-t,~ of the5e system.~ mnst 
be considered to ensure that standards of 
performance will not Impose an unrea
sonable economic burden on each source 
category for which standards are devel
oped. 

The control of gas streams containing 
low concentrations of sulfur dioxide 
through the use of various scrubbing sys-
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terns which are currently available is 
considered by the Administrator to be 
technically pro\'en and well demon
strated. The use of these systems on large 
steam generators is 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. Pri
mary copper smelters, however, do not 
enjoy a monopolistic position and face 
direct competition from both foreign 
smelters and other domestic smelters. 
The costs associated with the use of these 
scrubbing systems on reverbcratory 
smelting furnaces at primary copper 
smelters are so large, in the Administra
tor's judgment. that they could not be 
either absorbed by a copper smelter 
without resulting In a significant de
crease in profitability, passed forward 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
ministrator considers the use of these 
systems to control reverberatory smelt
ing furnaces unreasonable. 

Although little discussion Is included 
In the background document supporting 
the proposed standards concerning the 
use of oxygen enrichment of reverbera
tory furnace combustion air, or the mix
ing of the gases from reverberatory fur
naces with the gases from roasters and 
copper converters, these approaches for 
controlling sulfur dioxide emissions 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 analysis of oxygen en
richment of reverberatory furnace com
bustion air to produce a strong gas 
stream from the reverberatory furnace 
appeared to Indicate that the costs asso
ciated with this approach were unrea
sonable. A similar analysis of the mix
ing of the gases from a reverberatory 
furnace with the gases discharged from a 
fluid-bed roaster and copper converters 
appeared to Indicate that although the 
costs associated with this approach were 
reasonable, It was not possible to use 
fluid-bed roasters In all cases. Multl
hearU1 roasters would be required where 
materials of high volatile impurity levels 
were processed. Although multi-hearth 
roasters discharge strong gas streams <4-
5 percent sulfur dioxide), fluid bed 
roasters discharge much stronger gas 
streams <10-12 percent sulfur dioxide). 
To determine the effect of this lower 
concentration of sulfur dioxide In the 
gases discharged by multl-hearU1 roast
ers on the ability to mix the gases dis
ch:irged by re1·erberatory smelting fur
naces \\"ith those discharged by roasters 
and copper converters to produce a 
mixed gas stream suitable for control at 
rea~on.able costs would hnve required 
further investigation and study. 

Unfortunately, limited resources pre
vented all avenues of investigation from 
beln~ pursued and in view of the promis
ing Indications from the preliminary in-

vestigations into flash and electric smelt
Jng, the Agency roncentrated Its efforts 
1n this area. As discussed below, how
ever, the use of these approaches to con
trol sulfur dioxide emissions from re
verberatory smelting furnaces are under 
investigation as a means by which the 
promulgated standards of performance 
could be extended to cover reverberatory 
smelting furnaces which process mate
rials containing high levels of impurltles. 

<3> Materials of high impurity levels. 
One commentator expressed his belief 
that the proposed standards would pre
vent new primary copper smeHers from 
processing materials contain1ng high lev
els of impurities, such as arsenic, anti
mony, lead and zinc. This oommentator 
does not feel flash smelting can be con
sidered demonstrated for smelting mate
rials containing these lmpurttles. The 
commentator also feels the domestic 
smelting industry will not be able to em
ploy electric smelting to process mate
rlaJs of this nature In the future, since 
electric power will not be available, or 
only available at a price which will pre
vent its use by the industry. 

At the time of proposal of the stand
ards for pr•mary copper smelters, the Ad
ministrator was aware that considerable 
doubt existed concerning the capability 
of flash smelting to process mate1ials of 
high impurity levels. No doubt existed, 
however, with regard to the capability of 
electric smelting to process these mate
rials. Consequently, the standards were 
proposed on the basis that where flash 
smelting could not be employed to proc
ess these materials, electric smelting 
could. 

As outlined above, the Arthur D. Little 
study concluded that at no flash smelter 
in the world has the average composition 
of the total 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 
smelting to process a charge containing 
higher levels of impurities than thes, has 
not been adequately demonstrated. At 
this time, therefore, only electric smelt
ing preceded by multi-hearth roasting 
(in addition tQ reverberatory smelting 
preceded by multi-hearth roasting) can 
be considered adequately demonstrated 
<excluding costs> for processing these 
materials. 

The Arthur D. Little study also ex
amined the projected availabll1ty and 
pricing of v1u1ous forms of energy 
through 1980 for those areas of the 
United States where primary copper 
smelters now operate. Although the en
ergy consumed by electric smelting is 
approximately equal to that consumed 
by reverberntory smelting <taking into 
sccotmt the energy Inefficiency associ
ated with electric power generation l, the 
study concluded that a cost penalty or 
1 to 2 cents per pound of copper 1s asso
ciated with electric smelting in the 
southwest U.S. due to the high cost of 
electric power in this region. This cost 
pena.lty was considered sufficient In the 
Arthur D. Little study to ma.ke the use 
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of electric smelting at new primari.- cop
per smelters located In the southwest 
economically unattractive In most cases. 

Since the basis for the proposed stand
ards considered electric smelting as a 
viable alternative should flash 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 reverberatory smelt
ing furnaces 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 wlll 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 conducted these 
facllities can be operated to produce gas 
streams containing greater than 3 ~'.? per
cent sulfur dioxide and that the costs 
associated with controlling U1ese 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 in the com
ments submitted by various environmen
tal organizations and private citizens, 
neither the use of oxygen enrichment of 
reverberatory furnace combustion air, 
nor the mixing of the gases from rever
beratory furnaces with those from multl
hearth roasters and copper converters 
were investigated in depth by the Agency 
In Jeveloplng 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 furnaces. 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 gaseii from rever
beratory smelting furnaces with those 
from multi-hearth roasters and copper 
converters. U the Administrator con
cludes either or both of these approaches 
can be employed to control sulfur dioxide 
emissions from reverberatory smelting 
furnaces at reasonable costs, the Admin
istrator will propose that this exemption 
be deleted. 

(4) Copper smelter modifications. One 
of the major issues associated with the 
proposed regulations on modification, 
notification and reconstrnction (39 FR 
36946l 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 facility at the same source. U there is 
no net increase in the amount of any 
air pollutant <to which a standard ap
plies) emitted Into the atmosphere by the 
source as n 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 perfo1mance 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 their 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 substantiall.v. 

These results, however, depend on spe
cial manipulation of emissions from the 
existing facilities 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 case where some 
new facilltles are not controlled to meet 
standards of performance. emissions 
from existing facilities are 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 arise. Furthermore, a 
smelter operator may petition the Ad
ministrator for reconsideration of the 
promulgated standards if he believes 
they would be infeasible when applied to 
hi.5 smelter. 

Another commentator asked whether 
conversion of an existing reverberatory 
smelting 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, 
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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
sentially only those emissions arising 
,from the basic smelting process, not 
those arising from fuel combustion. It 
is not the direct intent of these stand
ards, therefore, to control emissions from 
fuel combustion per se. Consequently, 
since emissions from fuel combustion 
are negligible in comparison with those 
from the basic smelting process, a·nd a 
conversion of reverberatory smelting 
furnaces to firing coal rather than nat
ural gas will aid In 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 
rea.5oned that the costs associated with 
controlling emissions from each roaster. 
smelting furnace or copper converl,cr 
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 perfo1mance ap
ply only where an existing facllity at a 
source is reconstructed; where ·a change 
in an existing 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 will not 
cause these facilities to be considered 
modified and subject to standards of per
formance. 

The Administrator does not believe the 
standards promulgated herein will detl'r 
expansion of existing primary copper 
smelters. As discussed earlier, the Ad
ministrator concluded at proposal that 
the cost or controlling reverberatory 
smelting furnaces was unreasonable 
<through tJ1e 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 rcverberatory smelting furnaces. 
The prime objecti\·e of this exemption 
\Yas to ensure tJlat existing primary cop
per smelters could expand copper pro
duction at reasonable costs. 

Also. as discu->sed earlier, the Arthur 
D. Little study examined this aspect of 
the proposed standards and concluded 
the standards would have little or no im
pact on the ability of existing primary 
copper smelters to expand production. 
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This conclusion was subject to two quali
fica lions: other means of expanding 
smelter capacity might exist than those 
examined and the impact of the 'proposed 
standards on these means of expanding 
capacity is unknown; and it was as
;umcd that existing single absorption sul
ruric acid plants could be converted to 
double absorption, but at some smelters 
this might not be possible. 

The Administrator does not feel these 
qu,1lificalions seriously detract from the 
cs;;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 represent commonly 
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 facilities. Thus, while the costs for 
conversion may vary from smelter to 
smelter, it is unlikely that at any smelter 
a conversion could not be made. 

As proposed, provisions were included 
In the regulations specifically stating that 
physical and operating changes to exist
ing reverberatory smelting furnaces 
which resulted in an increase in sulfur 
dioxide emissions would not be consid
ered modifications, 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 
fac!l!ties within a source which Increase 
emissions from these facilities without 
requiring compliance with standards of 
perfo11nance, 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 a re no 
longer necessary and have been deleted 
fron¥ the promulgated regulations. 

\ 6 l 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 req.uired 
to control all new primary 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 equlva
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 ho Impact on the 
amount of energy requlred 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
fo1mat!on 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, tJ1e Ad
ministrator's conclusion, therefore, that 
there ls 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 
1 % million barrels of fuel oil per year. 

It should be noted, however, that the 
growth projections developed 1n the 
Arthur 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 ls 
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 (6 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 lndusel'y>. 

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 41"2 percent sulfur di
oxide, but which operates on gases con-
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't;linlng only 3 ~iz percent sullur dioxide 
40 percent of the time. 

Using this 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 mu:;t assume, therefore, 
that the commentator's calculations are 
In error, or a.c;sume an unrealistically low 
degree of heat recovery In the acid plant 
to preheat the incoming gases, or are 
based on a poorly designed or poorly 
operated sulfuric acid plant which falls 
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 In the 
gases processed by a sulfuric acid plant 
can be maintained above 3~ to 4 percent 
sulfur dioxide. This level Is typically the 
autothennal point at which no fuel 
need be fired to maintain 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. ls negligible. 

<7> Emission control technology. As 
three commentators correctly noted, the 
proposed standards essentia.Ily 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 a.Iter
natlve 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 
feel the availability of double absorption 
'llants ls 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 
factors on overall suliur dloidde emis
sions Is considered. these commentators 
feel there is no essential difference 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 ls 
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 avallablllty of 
single and double absorption acid plants 
ls estimated to be 94 and 93.5 percent, 
respect! vely. 

Taking into account these differences 
hl efficiency and availability, U1e Instal
lation 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 avallabillty between single and 
double absorption acid plants, however, 
does not influence short-term emlsslons. 
Over short time periods the difference In 
emissions between single and double 
absorption acid plants ls 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 emission con
trol obtained through the use of double 
absorption rather than single absorption 
acid plants ls significant. 

The increased sulfur dioxide emissions 
released to the atmosphere to provide the 
greater energy requirements of double 
absorption over single absorption acid 
plants ls 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 ls about 16.5 
tons per day as mentioned above. The 
sulfur dioxide emissions from the com
bustion of a 1.0 percent sulfur fuel oil to 
provide the difference in energy required, 
however, ls 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 ls significantly lower than the 99+ 
percent normally achieved in double ab
sorption sulfuric acid plants. Conse
quently, the AdminL<;trator does not con
sider elemental sulfur plants nearly as 
effective as double 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 suUur places Jess stress on U1e 
environment U1an production of sulfuric 
acid. At e\·ery smelter now produclng 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 sulfur, 
has found use as a current resource and 
not required storage for use as a possible 
future resource. 

.,., .. -
. ~,,,, 

'I11e Administrator believes Uiat this 
situation wlll also generally prevail In 
the future. It sulfuric acid Must be neu
tralized at a speciftc 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 \,he 
production of elemental sulfur, however, 
ls the large amount of fuel required as a 
reductant In the process. When compared 
to sulfuric acid production In double 
absorption sulfuric acid plant.<;, ele
mental sulfur production requires from 
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 Jess 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 smelting process 
or the roast/sinter smelting process, 
both of which require a roasting opera
tion. The roast/sinter process however 
requires- a sinterlng operation' following 
roasting. Sulfur not removed from the 
concentrates during roasting ls removed 
during sinterlng. Since the amount of 
sulfur removed by slntering 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 Administratnr to be unreasonable. 

The amount of sulfur dioxide emitted 
from the sinterlng machine, however, de
pends on the sulfur removal achieved In 
the preceding roaster. To ensure a high 
degree of sulfur removal during roasting 
which will minimize sulfur dioxide emis
sions from the slnterlng machine, the 
sulfur dioxide standard applies to any 
slnterlng machine which eliminates more 
than IO percent of the sulfur originally 
present In the zinc concentrates. This 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 magi1esium 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 tn 
the calcine (roasted concentrate). If 
these sulfates were reduced In the slnter
ing 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. 

•

nder these conditions the slntering 
achine would be required to comply 
ith the sulfur dioxide standard. 
Although it is possible that this situa

tion could arise. as acknowledged by the 
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 
operation. 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 Is 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 slntering 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-

•

esium present in one zinc concentrate 
gainst the low levels present in another 
oncentrate. . 
The Agency also di~cussed this poten

tial problem with a number of mill oper-
ators. 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 
and magnesium might lead to the forma
tion of sulfates durii::ig 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 operating 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
'tainlng high calcium and magnesium 
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levels. could be employed to deal w1th 
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 en.sure 
they are consistent with the provisions 
promulgated by the Agency since pro
posal of these standards for determining 
compliance with visible emissions stand
ards <39 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. Consequently, 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
marv zinc smelters and primary lead 
smeiters were accompanied by amend
ment.5 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 
(Appendix B-Performance Specifica
tions) which contains performance spec
lfications and procedures to follow when 
demonstrating that a continuous moni
tor meets these perfol·mance specifica
tions. A continuous monitoring system 
for measuring sulfur dioxide concentra
tions that is ernluated 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 l 1975 and apply to all 
affected facilities at these sources on 
which construction or modification com
menced after October 16, 1974. 

Dated: December 30, 1975. 

JOHN QUARLES, 
Acting 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 subparts P, Q and R as follows: 

Subpart P-Standards of Performance for 
Primary Copper Smelters 

60.160 Applicability and designation or af-
fected facility. 

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

Subpart Q-Standards of Performance for 
Primary Zinc Smelters 

60.170 Appllcablllty .and designation of 
nlfectcd facility. 

60.171 Definitlcns. 
60.172 Standard for particulate matter. 
60.173 Standard for sulfur dioxide. 
60.174 Standard for visible emL'>Slons. 
60.175 Monitoring of operations. 
60.176 Test methods and procedures. 

Subpart R-Standards of Performance for 
Primary Lead Smelters 

60.180 Applicability and designation of 
affected 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. 

AUTHORITY: (Secs. 111, 114 and 301 of the 
Clean Air Act a..q amended (42 U.S.C. 1857c-
6. 1857c-9, 1857g).) 

2. Part 60 is amended by adding sub
parts P, Q and Ras follows: 

Subpart P-Standards of Performance for 
Primary Copper Smelters 

§ 60.1 (10 A11plirability aml dcsignalion 
of nffrctrd 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. 
§ 60. H1 L l>dini1iu11,., 

As used in U1is subpart, all terms not 
defined herein shall have the meaning, 
gi\·en them in the Act and in subpa~t 
A of this part. 

<a) "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 pyrornetallurgl
cal techniques. 
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<b> "Dryer" means any facility 1n 
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 1n the facllity. 

<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. 

<e> "Smelting" means processing 
techniques for the melting of a copper 
suiftde 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 1n which the smelting of copper 
suiftde ore ·concentrates or calcines Is 
performed and 1n which the heat neces
sarY' for smelting ls provided by an elec
tric current, rapid oxidation of a portion 
of the suifur contained 1n 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 l "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 

(!) "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 
usefuI heat. 

(j) "Reverberatory smelting furnace" 
means any vessel in which the smelting 
of copper sulfide ore concentrates or cal
cines is performed and In which the heat 
necessary for smelting ls provided pri
marily by combustion of a fossil fuel. 

(k) "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, 0.1 
weight percent antimony, 4.5 weight per
cent lead or 5.5 weight percent zinc, on 
a dry basis. 
§ 60.162 Stondurd for .Pm·liculul<' mnl-

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 
In excess of 50 mg/dscm <0.022 gr/dscf). 
§ 60.163 S1andar1l for ~ulfur dioxitle. 

(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 <c> of this section. 

<bl Reverberatory smelting furnaces. 
shall be exempted from paragraph Cal 
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~ihlc 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 provL~ions 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 Moniloring 0£ operulions. 

<a> The owner or operator of any pri
mary copper smelter subject to § 60.163 
<b> 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: 

Cl) 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. 

<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 
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percent of fuil scale. Upon completlo. 
of the continuous monitoring syste 
performance evaluation. the span of th 
continuous monitoring system she.II 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 § 60.13Cc> the ref
erence method referred· to under the 
Field Test for Accuracy CRelative> 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 dUl'atlon. 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. 

Cc> Six-hour average sulfur dioxide 
concentrations shall be calculated and 
recorded daily 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 suifur 
dioxide concen.trations 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-. 
sions that shall be reported are defined 
as follows: 

O > 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 
§ 60.164<a>. · I 

<2) Sulfur dioxide. Any six-hour pe-' 
riod, as described In paragraph Cc) of 
this section, during which the average 
emissions of sulfur dioxide, as measured 
by the continuous monitoring system In
stalled under paragraph Cb> of this sec
tion, exceeds the standard under 
§ 60.163. 

§ 60.166 Tcsl mclhods and 11ro<"cd11rcs. 

<a> The reference methods In Ap
pendix A to this part, except as provided 
for in § 60.8Cb), 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 
particuiate 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. 

!bl 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 feriormsnco fo:r 
Primary Zinc Smeltern 

§ 6@.170 AppliCE1bilily snd deoignslion 
@ff mfTecled facility. 

The provisions of this subpart a.re ap
plicable to the following affected facill
tles In primary zinc smelters: roaster and 
sinterlng machine. 

§ 60. l 7 l Defiriitione. 

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 zinc smelter" means any 
installation engaged iil 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 pyrometallurglcal techniques. 

Cb> "Roaster" means any facility In 
which a zinc sulfide ore concentrate 
charge Is heated In the presence of air 
to eliminate a significant portion <more 
than 10 percent) of the sulfur contained 
In the charge. 

<c> "Slntering machine" means any 
furnace in which calcines are heated in 
the presence of air to agglomerate the 
calcines Into a hard porous mass called 

. Cd> "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. 

§ 60.172 S1andard for particulate mat· 
lcr. 

<a) On and after the date on whkh 
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 any gases which contain par
ticulate matter in excess of 50 mg/dscm 
<0.022 gr/dscf>. . 

§ 60.173 Siandard for sulfur dioidde. 

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 roaster 
any gases which contain sulfur dioxide In 
excess of 0.065 percent by volume. 

<b> Any slnter!ng . machine which 
eliminates more than 10 percent of the 
sulfur initially contained In the zinc 
mlfide ore concentrates will be consid
ered as a roaster under paragraph <a> 
of this section. 
§ 60.174 Slandard 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 slntering 
machine any visible emissions which ex
hibit greater than 20 percent opacity. 

Cb> 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 

faclllty that uses a sulfuric acid plant t.o 
comply with the standard set forth In 
§ 60.173, il.nY visible emissions which ex
hibit greater than 20 percent opacity. 

§ 60.175 Monitoring of operalions. 

<a> The owner or operator of any pri
mary zinc smelter subject to the provi
sions 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 
slntering machine. The SP!'on of this sys
tem shall be set at 80 to 100 percent 
opacity. 

C2l 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. 

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 ma.y 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
proprla te 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: 

(1) 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 monltorina system In
stalled under paragraph Ca> of this sec
tion, exceed.8 the standard under § 60.173. 

§ 60.176 'lI'eeit methocfo snd JP>l'OCedlorcs. 

<a> The. reference methods in Appen
dix A to this part, except as provided for 
in § 60.8Cb>, shall be used to determine 
compliance with the standards pre
scribed In § § 60.172, 60.173 and 60.174 as 
follows: 

<l > Method 5 for the concentrat.lon 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§ 60.175Ca>. 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 
ftow 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 dscn except that smaller 
times or volumes, when necessitated by 
process variables or other factors, may be 
approved by the Administrator. 

Subpari R-Standards oi IP'eriormance ior 
IP'rimary B..aad Smcaltcarn 

§ 60.180 Applicabiliay mndl designalion 
of afT ecled facility. 

The provisions of this subpart a.re ap
plicable to the following affected faclll
tles In primary lead smelters: slntering 
machine, sinterlng 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 pyrometallurglcal techniques. 

<b> '.'Slnterlng machine" means any 
furnace in which a lead sulfide ore con
centrate charge Is heated In the presence 
of air to eliminate sulfur contained In 
the charge and to aggl0Jr1.erate the 
charge into a hard porous mass called 
"sinter." 

<c> "Sinter bed" means the lead sulfide 
ore concentrate charge within a sinter
ing machine. 

<d> "Slnt~rlng machine discharge end" 
means any apparatus which receives sin
ter as It ls discharged from the conveying 
grate of a sintering machine. 

<e> "Blast furnace" means any reduc
tion furnace to which sinter is charged 
and which forms separate layers of 
molten slag and lead bullion. 

en "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 sulfide 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. 

<hl "Converter" means any vessel to 
which lead concentrate or bulllon Is 
charged and refined. 

<ll "Sulfuric acid plant" means any 
facility producing sulfuric acid by the 
contact process. · 
§ 60.182 S11111dnrd for p:u·li<-ulatr. mat• 

ter. 

<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 blast fur- · 
nace, dross reverberatory furnace, or 
sintering machine discharge end any 
gases which contain particulate matter 
in excess of 59 mg/dscm (0.022 gr/dscfl. 
§ 60.183 Stnmlnrd for sulfur dioxi•lc. 

<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 sintering 
machine, electric smelting furnace, or 
converter gases which contain sulfur di
oxide In excess of 0.065 percent by 
volume. 
§ 60.184 Standard for "isihll' l'mi>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. 

<bl 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. 

RULES AND REGULATIONS 

§ 60.185 Monitorih~ of operation•. 

· <al .The owner or operator of any 
primary lead smelter subject to the pro
visions of this subpart shall install and 
operate: 

<1 l 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 sinterlng 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 sub.iect ic; 
§ 60.183. The span of this system shall 
be set at a sulfur dioxide concentration 
of 0.20 percent by volume. 

<il 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. 

<ID 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 ~f 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 § 60.13 
<dl, shall be sulfur dioxide. 

<bl 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 installed under paragraph <al of 
this section. 

( c > For the purpose of reports re
quired under ~ 60.7<cl, periods of excess 
emissions that shall be reported nre de
fined as follows: 

<ll 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

nod, 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§ 60.183. 

§ 60.186 Test mclhods and pror.rdurcs. 

(al The reference methods in Appen
dix A to this part, except as provided for 
in § 60.S<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. 

'bl FQr 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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2 7 Title 40-Protection of Environment 

CHAPTER l-ENVIRC1'1MENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

JFRL 471-4] 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Primary Aluminum Industry 

On October 23. 1974 l39 FR 37730>, 
under sections 111 and 114 of the Clean 
Air Act < 42 U.S.C. 1857c-6, 1857c-9). as 
amended, the Administrator proposed 
standards of performance for new and 
modified primary aluminum reduction 
plants. Interested persons participated 
in the rulemaking by submitting writ.ten 
comment.<; 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 llHd> 
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 <dl were proposed on 
October 7, 1975 <39 FR 36102> 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 Standard,<; of 
Performance: Primary Aluminum In
dustry." Volume 1 IEPA 450!2-74-020a, 
October 1974> contains the rationale for 
the proposed standards and Volume 2 
<EPA 450/2-74-020b, October 1974l con
tains a summary of the supporting te5t 
data. An inflation impact statement for 
the standards and a summary of the 
comments received on the proposed 
standards along with the 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 total fluo
rides per ton of aluminum produced '1b 
TF/TAPl, from each potroom g-roup 
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 

RULES Al'lD REGULATIONS 

anode bake plant~ arc limited to less than 
20 pe_r-cent opacity. The regulations re
quire monitoring of raw material feed 
rates, cell or potl:ne voltages, and daily 
production rnte 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 mani
tors. Fluoride samples collected duri11g 
performance test.s will be analyzed fl.c
cording to Reference Method 13A or l:lB 
which were promulgated along with 
standards of performance for the phos
phate fertilizer industry on August 6, 
1975 <40 FR 33152>. 

SIGNIFICANT COl\lllIENTS ANO CHANGES 
MADE TO THE PROPOSED REGULATIONS 

Most of the comment letters received 
by EPA contained multiple comments. 
Copies of the comment letters receivr:d 
and a summary of the comments and 
Agency responses are available for pub
lic. inspection and copying at the U.S. 
Environmental Protection Agency, Pub
lic Information Reference Unit. Room 
2922 <EPA Library>, 401 M Street. S.W., 
Washington, D.C. 20460. In addition. 
copies of the issue summary and Agency 
responses may be obtained upon written 
request from the EPA Public Infornm
tion Center <PM-215l, 401 M'strcet, SW., 
Washington, D.C. 20460 fspecify "Back
ground Information for Standards of 
Performance: Primary Aluminum Indus
try Volume 3: Supplemental Informa
tion" 1EPA 45/2-74-020cl l. The most 
5ignificant comments and changes made 
to the proposed regulations are discussed 
below. 

< 1 l Designation 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, 1974). 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 unle3s the 
affected fac'ility designation were re
vised. 

To alleviate the problem, a new af
fected facility designation has been in
corporated in ~ 60.19Q1a1. The affected 
facilities within primary aluminum 
plants are now each "potroom group" 
and each anode bake plant within pre
bake plants. This rcdesignation in turn 
required splitting the fluoride standard 
for prebake plants into separate stand
ards for potroom groups and anode bake 
plants <see discussion in next section). 
As defined in ~ 60.191 < d \. the term "pot
mom group" means an w1controlled pot-

room. or a potroom which ls controlled 
individually, or a group of potrooms 
ducted to the same control system. Under 
this revised designation. addition or 
modification of a pot.room group at an 
existing plant will not subject the entire 
plant to the standards <unless the plant 
consists of only one potroom group). 
Similarly, aduition 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 
statistical techniques should have been 
applied to the test data in order to ar
rive at an emiss:on standard. 

Standards of performance under sec
tion 111 are based on the best control 
technology which (taking into account 
control cost.~> has been "adequately 
demonstrated." "Adequately demon
strated" means that the Administrator 
must determine, on the basis of all in
formation available to him <including 
but not limited to tests and observations 
of existing plants and demonstration 
project.<; or pilot applications> and the 
C'xercise of sound engineering judgment, 
that the control technology relied upon 
in setting a standard 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 plants 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 can be specifically designed 
for best control of air pollutants and, 
therefore. that.new plant emission con
trol performance should exceed that of 
well-controlled existing plants. Finally, 
relatively simple changes in current op
erating methods <e.g .. cell tapping) can 
produce significant 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 
discu<;sion of I.he rationale for selecting· 
the 2.0 lb TF'.:TAP standard is contained 
in Volume 1 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 affected fa
cility desi[mation. the 2.0 lb TF/TAP 
standard for prebake plants has been 
split into separate standards for potrootn 
groups <1.9 lb TF/TAP> and anode bake 
plants I0.1 lb TF/TAPl. The proposed 
2.0 lb 'TF/TAP limitation for· prebake 
·plants always 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 2>. In support of 
the potroom component of the standard, 
fnr example, two existing prebake pot
rooms tested by the Agency averaged 
less than 1.9 lb TF/TAP. Because no well 
controlled <\node bake plants existed at 
the time ot 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 fiuorides 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 to 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 
to 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: (a) a 
monthly average of 1.3 pounds of fiuoride 
!on per ton of aluminum produced, and 
<b> an annual average of 1.0 pound of 
fiuoride !on per ton of aluminum 
produced. 

There are several reasons why the 
Agency elected not to adopt standards 
equivalent to 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 fur 
vertical stud Soderberg 'CVSS> plants 
<which are unlikely to be built In any 
event> and side-work prebake plants: A 
standard requiring secondary control 
systems on most !f not all plants would 
have a substantial adverse economic im
pact on the aluminum industry, as Is 
indicated !n 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 to the Oregon 
standards stems from the fact that the 
latter were based on test data consist
ing of six monthly averages <calculated 
by averaging from three to 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 fiuorides questioned whether or not 
EPA had considered a new, potentially 
non-polluting primary aluminum reduc
tion process developed by Alcoa. The 
commentator 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 
success.fully, 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 total fiuorides w!ll result 
in good control of particulate matter, 
and therefore that the opacity standards 
are unnecessary. EPA agrees that good 
control of total fiuorides will result in 
good control of particulate matter: how
ever, the opacity standards are intended 
to serve as inexpensive enforcement tools 
that will help to insure proper operation 
and maintenance of the air pollution 
control equipment. Under 40 CFR 
60.11 <d>, owners and operators of af
fected facilities are required to operate 
and maintain their control equipment 
properly at all times. Continuous moni
t:ning instruments are o.ften required to 
Indicate compliance with 60.ll<dl, but 
this is not possible in the primary 
aluminum industry because continuous 
total fiuoride 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 Admlnistra-
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tor to establish a separate opacity stand-
ard under 40 CFR 60.ll<e> as revised o. 
November 12, 1974 <39 FR 39872). 

( 4 l Control of Other Pollutants. On 
commentator was concerned that EPA 
did not propose standards for carbon 
monoxide <CO> and sulfur dioxide CSOz> 
emissions from aluminum plants. The 
commentator argued that aluminum 
smelters are significant sources of these 
pollutants, and that although fiuorides 
are the most toxic aluminum plant emis
sions, standards for all pollutants should 
have been proposed. As discussed in the 
preface to Volume 1 of the background 
document, fiuoride control was selected 
as one area of emphasis to be considered 
in implementin~ the Clean Air Act. In 
.turn, primary aluminum plants were 
identified as major sources of fluoride 
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 fiuoride control. 
However, limited testing of CO and SO, 
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 <bl that CO emissions from such 
plants were insignificant. For these rea
sons, standards of performance were not 
proposed for SO, 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 emisslo •. 
from such plants may be significant. 
present, however, EPA has insufficie 
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 138. 
These methods prescribe sampling and 
analysis procedures for fiuoride 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 indu~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 to the phosphate fertilizer reg
ulations, some minor changes were made 
as a result of these comments. 

.some commentators expressed a desire 
to replace Methods 13A and 13B with 
totally different methods of analysis. 
They felt that they should not be re-
stricted to usin~ only those methods pub·····.. . 

. lished by the Agency. In.response to thes 
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mments. an equivalenl or alternative 
ethod may be used if approved by the 
dministrator under 40 CFR 60.8Cbl as 

revised on March 8, 1974 139 FR 9308>. 
<6> 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 changes 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 manufac
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 < § 2.2.1 l : "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 

•

he requirement that the mean velocity 
easured during fluoride sampling be 
ithin ± 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. 

RULES ANO REGULATIONS 

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 1\uorldes. 
Standard for visible emissions. 
Monitoring of 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 Stat. 1678, 42 u.s.c. 1857 c-6, C-9. 

2. Part 60 is amended by apding sub
part Sas follows-: 
Subpart S-Standards of Performance for 
· Primary Aluminum Reduction Plants 

§ 60. l 90 Ap1>licability and designation 
of afT ected 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. 

<a> "Primary aluminum reduction 
plant" means any facility manufacturing 
aluminum by electrolytic reduction. 

<b> "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. 

Cd> "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. 

<fl "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 
§ 60.195<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§ 60.8cb> J. 

<hl "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. 

lil "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. 

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 
facility any gases which contain total 
fluorides in excess of: 

< 1 l 1 kg/metric ton <2 lb/ton) of 
aluminum produced for vertical stud 
Soderberg and horizontal stud Soderberg 
plants; 

C2l 0.95 kg/metric ton 0.9 lb/ton> of 
aluminum prod.uced for potroom groupS 
at prebake plants; and 

<3> 0.05 kg/metric ton <0.1 lb/ton) of 
aluminum equivalent for anode bake 
plants. 

§ 60.193 Standard for ,·isihle 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: 

c 1 l 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 of operations. 

<al The owner or operator of any af
fected facility subject to the provisions 
of this subpart shall install, calibrate 
maintain, and operate monitoring device~ 
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. · 

Cb) 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 methods and procedures. 

<al Except as provided in § 60.B<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: 

< 1 > For sampling emissions from 
stacks: 

<il Method.13A or 13B for the concen
tration of total fluorides and the associ
ated moisture content, 

c ii l Method 1 for sample and velocity 
traverses. 

<iiil Method 2 for velocity and volu
metric flow rate, and 

<iv) Method 3 for gas analysis. 
12l For sampling emissions from roof 

monitors not employing stacks or pol
lutant collection systems: 

<il Method 14 for the concentration of 
total fluorides and associated moisture 
content, 
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cm Method 1 for sample and velocity 
traverses, 

<ill> Method 2 and Method 14 for ve
locity and volumetric fiow rate, and 

<iv) ·Method 3 for gas analysis. 
<3> For sampling emissions from roof 

monitors not employing stacks but 
equipped with pollutant collection sys
tems. the procedures under § f;O.B<b> 
shall be followed. 

<b> 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 C120 
dscn 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. 

Cc) 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 Ca) of this 
section. · 

. <d> The rate of aluminum production 
shall be determined as follows: 

Cl> Determine the weight of alwni
num in metric tons produced during a 
period from the le.st 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: 

< l> 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.-
1194ca>. 
! C2> Determine the average rate of 
,anode production by dividing the total 
1weight of anodes produced during the 
;representative oven cycle by the length 
1of 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.)110,.• + (C•Q•)i 10-' 
•-= M 

where: 
E.,=potroom group emissions of total 

ftuorldes In kg/metric ton of 
aluminum produced. 

C•=Concentratlon of to"tal ftuorlde& 
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 c;as st.ream In dscm/hr as 

- determined by Method 2 and/or 
Method 14, as· appllcable. 

JO-"=converslon factor from mg to kg. 
M=rate of aluminum production In 

metric ton/hr a.s determined by 
§ 60.195(dJ. 

(C.Q.) r-=product of c. a.nd Q• for meas
urements of primary control 
system effluent ga.s streams. 

(C•Q•)•=product of c. and Q• for meas
urementH of secondary control 
system or roof monitor effluent 
gas streams. 

(gJ 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. 

E••= a.node bake plant emissions of to ta.I 
ftuorldes In kg/metric ton of alu
minum equivalent. 

C.=concentra.tlon of tote.I ftuorldes In 
mg/dscm as determined by Method 

. 13A or 13B. 
Q•=volumetrlc ftow rate of the effluent 

ga.s stream In dscm/hr a.s deter
mined by Method 2. 

10-"=converslon factor from mg to kg. 
M.=alumlnum equivalent for a.nodes pro

duced by a.node bake plants In 
metric ton/hr a.s 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 

I. Principle and applicability. 
1.1 Principle. Gaseous and particulate 

ftuorlde 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 Is 
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 or ftuorlde emis
sions from stationary sources only when 
specified by the test procedures for deter
mining compllance with new source perform
ance standards. 

2. Apparatus. 
2.1.1 Anemometers. Vane.. or propeller 

anemometers with a. velocity measuring 
threshold as low a.a 15 meters/minute and a 
range up to a.t leaat 600 meters/minute. Ea.ch 
anemometer she.II generate a.n electrical sig
nal which can be callbrated to the velocity 
measured by the anemometer. Anemometers 
she.II be able to withstand dusty and corro
sive atmospheres. 

One anemometer shall be Installed !or 
every 85 meters of root monitor length. If 
the roof monitor length divided by 85 meters 
Is not a. whole number, round the fraction 
to the nee.rest whole n1.._:1ber to determine 
the number of anemometers needed. Use one 
anemometer for a.ny roof monitor less than 
85 meters long. Permanently mount the 
anemometers at the center of ea.ch equal 
length along the roof monitor. One anemom
eter shall be Installed In the same section 
of the roof monitor that contains the sam-

3829 

piing manifold (see section 2.2.1). Make a. 
l"elocltr traverse or the width or the roof 
monitor where an anemometer Js to be placed. 
Thi~ traverse may be made with any suit
able low velocity measuring device, aud shall 
be made dmlng normal process operating 
conditions. Install the anemometer l\t a point 
or av<>rAge velocity along this trnl'erse. 

2.1.2 Recorders. Recorders equipped with 
signal transducers for converting the electri
cal signal from each anemometer to a. con
tinuous recording of air ftow velocity, or to 
an Integrated measure of volumetric ftow. 
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 ftow rate may be determlned 
by an electrical count of anemometer revo
lutions. The recorders or counters shall per
mit Identification of the velocities or flow 
rate measured by each Individual anemom
eter. 
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Figure 14-1. Roof Mont10f SamplingSvstein. 

ROOF tilOIUTOR 

,__---~-a n-021 -n-----
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DIME,.SIONS IN METERS 
•OT lD SCALE 

Figu111 J4-2. S..mpling Manifold and Noul~s. 

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 lnstallatlon of duct for drawing a 
sample· from a root monitor to ground level 
Is shown In Figure 14-1. A plan or 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 generallzed 
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 or 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 lea.ding 
from the roof monitor manifold shall be 
round with a die.meter or 0.30 to 0.40 meters. 
As shown In Figure 14-2, each of the sample 
legs or the manifold shall have a device. such 
a.s a blast gate or valve. to enable adjustment 
of flow Into each sample nozzle. 
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LocRte the manifold alou~ the length of 
the roof monltor f;n tlrnt It liC's nPnr the 
n1ld~ertion 0! thP. roof 1no1J\tor. ff thC' design 
of a part tculnr roof tnnni tor n1akes this in1-
;>0ssthlc. the manifold mn~· he located else
where along the roof n1onitor. hut a\·oid 
locating t11e manifold near the ends of the 
roof rnonitor or in a sect ion when~ the 
aluminum reduction pot arrangem~nt Is not 
typical of the rest of the potroom. Center the 
sample noz7.les In the throat of the roof 
monitor. (Sec ·Figure 14·-I.) Constru~t nil 
S!\mplc-exposed surfaces within the nozzles, 
rnanlfold and sample duct of 3lt3 stainless 
st.eel. Aluminum may he used if a new duct
work system Is conditioned with n,10ride
laden roof monitor air for a period of six 
weeks prior to Initial testing. Other materials 
of construction may be used if It Is demon
strated through c:">lnparatl\•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 vert icnl 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 now dis
turbance such as a bend or contraction. The 
two sample ports shall be 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 Exhaust 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 throui;:h the d\rctwork to main
tain an lsoklnetlc sampling rate In all the 
sample nozzles for all flow rates normally en
countered In the roof monitor. 

· The exhaust fan volumetric flow rate shall 
be adjustable so that. the roof monitor air 
can be drawn lsoklnetically Into the sample 
nozzles. This control of now may be achieved 
by a damper on the inlet to the exhauster or 
by any other workable method. 

2.3 Temperature 111easurement apparatus. 
2.3.1 Thermocouple. Instnlled 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 13A and 13B-Det.erml
natlon of total fluoride .emissions from sta
tionary sources. 

3. Reagents. 
3.1 Sampling and analysis. Use reagents 

described In Method 13A or 13B-Determl
natlon 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 Manifold intake nozzles. Adjust t.he ex
haust fan to draw a volumetric flow rate 
(refer to Equation 14-1) such that the en
trance velocity Into each manifold nozzle 
approximates the average effluent velocity In 
the roof monUor. Measure the velocity of the 
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air entering each non.le by Insert.Ing an S 
type pltot tube into a 2.5 cm or le5" diameter 
hole (see Figure 14 2) located in t.he mani
fold between each blast. gate (or valve) and 
nozzle. The plt.ot tube tip shall be extended 
Into the center of the manifold. Take care 
to Insure that thcro Is no leakage around the· 
pitot probe which rould affect the Indicated 
velocity 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 
vah·e) until the Yelorlty In each nozzle Is the 
s~me. Fasten each blast gnte (or valve) so 
that It will remain In this position and close 
the pitot port holes. This calibration shall be 
performed when the mnnlfold system Is In
stalled. (Note: It Is recommended that this 
calibration be repeated at least once a year.) 

5. Procedure. 
5.1 Roof monitor velocity determination. 
5.1.1 Velocity value for setting isokinetic 

fiow. During the 24 hours precedlllg a test 
run, determine the v-eloclty 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-est 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 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 through the duct such that the 
velocity of gas entering the manifold nozzles 
approximates the average velocity of the air 
leaving the roof monitor. 

5.3.2 /sokinetic sample rate adjust.ment. 
Adjust the fan so that the volumetric flow 
rate In the duct Is 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 gives the 
correct stream velocity which Is needed In the 
duct at the sampl·e ports In order for sample 
gas to be drawn lsoklnetlcally Into the mani
fold nozzles. Perform a pltot traverse of the 
duct at the sample ports to determine If the 
ccrrect average velocity In the duct has been 
achieved. Perform the pltot determination 
according to Method 2. Make this determina
tion before the start of a test run. The fan 
setting need not be changed during the run. 

8 (Do)' 1 minute 
V•= Ti>~),- ( Vm) 60 sec-

where: 
V•=deslred velocity In duct at sample 

ports, meter /sec. 
Do=dlameter of a roof monitor manifold 

nozzle, meters. 
D.r=dlameter of duct at sample port. 

meters. 
Vm=average velocity of ,the air stream In 

the roof monitor, meters/minute, as 
determined under section 5.1.1. 

5.2.3 Sample train operation. Sample the 
d•.ict using the standnrd fluoride trnln and 
methods dc>crlbNI Ill Methods 13A and 13B·
Det.ermlnation or total fluoride emissions 
from stationary sources. Scl('ct sample trav
erse points according to lllethod l. If a se
lected sampling point is les.s than one Inch 
frnm the stack wall, adjust the location of 
thnt point to one inch away from the wall. 

5.3.4 Eac/1 tPst run shall last eight 11011rs 
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 nil normal operations are performed 
underneath the sampling manifold, I.e. tap
ping, anode changes. maintenance, and other 
normal duties: All pots In the potroom shall 
be operated in a normal manner during the· 
test period. 

5.3.5 Sample reco.very. Same as Method 
13A or 13B-Detcrmlnatlon of total fluoride 
emissions from stationary sources. 

5.4 Ana.lysis. Same as Method 13A or 13B
Determlnation of total fluoride emissions 
from stationary sources. 

6. Calculations. 
6.1 Jsokinetic sampling test. Calculate 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 monitor gases. 
Calculate the average roof monitor velocity 
using all the velocity or volumetric fiow 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 fluorides in roof moni
tor atr in mg F /m". This Is given by Equation 
13A-5 In Method 13A-Determlnatlon of 
total fluoride emissions from stationary 
sources. 

6.5 Average volumetric flow from roof Is 
given by Equation 14-2. 

where: 

v.,, (A) (M•) Pm (294'K) 
Qm == ff.;,-+-·273•T (76o m-m:Hii 

Qm=average volumetric flow from root 
monitor at standard conditions on 
a dry basis, m'/mln. 

A=roof monitor open area, m'. 
Vmi=average velocity of air In the root 

monitor, meters/minute, from sec
tion 6.2. 

Pm=atmospheric pressure, mm Hg. 
Tm=root monitor temperature, 'C, from 

section 6.3. 
M•=mole fraction of dry gas, which Is 

100-100 (Booo) 
given by M•=·---

100
---

Booo=is the proportion by volume of water 
vapor In the gas stream. from 
Equation 13A-3. Method 13A-De
termlnatlon of total fluoride emis
sions from stationary sources. 

I Sections 111 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)]. 
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Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

[FRL 483-71 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to Washington 
Local Agencies 

Pur~uant to section 111 <c> of the Clean 
AJr Act. as amended. the Regional Ad
ministrator 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 April l, 1975 <40 FR 
14632>. On April 25, 1975 <40 FR 18169) 
the Assistant Administrator !or Air and 
Waste Management promulgated a 
change to 40 CFR 60.4, Address to re
flect the delegaUon to the State of 
Wash1ngton. 

On September 30 and October 8 and 9, 
1975, the State Department of Ecology 
requested EPA's concurrence 1D tho 

· state;s-sub-defegation 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
delegations to the four local agencies 
listed below with the stipulation that all 
the conditions placed on the original 
delegation to the State shall also apply to 
the sub-delegations to the local agencies. 
EPA Is today amending 40 CFR 60.4 to 
reflect the State's sub-delegations. 

The amended § 60.4 provides that all 
reports, requests, applications, submlttals 
and communications required pursuant 
to Part 60 which were previously to be 
sent to the Director of the State of Wash
ington Department of Ecology <DOE> 
will now be sent to the Puget Sound Air 
Pollution Control Agency <PSAPCA>, the 
Northwest Air Pollution Au_thority <NW 
APA>, the Spokane County Air Pollution 
Authority CSCAPA> 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 1t 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 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. · 

RULES AND REGULATIONS 

This rulemaking is effective lmmedl
ateiy, and ls 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 is amended 
as follows: 

1. In § 60.4, paragraph Cb> Is amended 
by revising subparagraph <WW> to read 
as follov.'S: 
§ 60. ,J_ Addr,.ss. 

Cb) • • • 
· (WW) (I) Washington; State of Waslllng

ton, Department of Ecology, Olympia, Wash· 
lngton 98504. 

(II) Northwest Air Pollution Authority, 207 
Pioneer Building, Second and Pine Streets, 
Mount Vernon, Washington 98273. 

(111) Puget Sound Air Pollution Control 
Agency, 410 West Harrison Street, Seattle, 
Washington 98119. 

(Iv) Spokane County Air Pollution Control 
Authority, North 8U .Jefferson, Spokane, 
Washington 99201. 

(v) Southwest Air Pollution Control Au· 
thorlty, Suite 7601 H, NE Hazel Dell Avenue, 
Vancouver, Washington 98665. 

• • 
[FR Doc.76--2673 Filed 1-26-76;8:45 am) 
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Title 40--Protection of Environment 

(FRL 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 to the delegation of author
tty for the standards of performance for 
new stationary sources INSPS> 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 
which adds the address of the State of 
Oregon Department of Environmental 
Quality 1:o which all reports, requests, 
appllca:tions, submittals, and communi
cations pursuant 1: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 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 10, 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 Is effeotive immedi
ately, and ls issued under the authority 
of Section 111 of the Clean Air Act, asl 
amended. 42 U.S.C. 1857c-6. 

Dated: February 11, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator for 

Enforcement. 

Part 60 of Chapt.er I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph <bl is amended 
by revising subparagraph CMM> to read 
as follows: 

§ 60.4 Acldrcss. 

(b) ••• 

<A>-CLL> • • • 

• 

· (MM>-State of Oregon, Department 
of Env1ronmento.l Quality, 1234 SW 
Morrison Street, Portland, Oregon 97205. 

• • • • 
!FR Doc.76-49G4 Filed 2-19-'76;8:46 amJ 
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Title 40-Protection of 1En11ironmeni 
fFRL 494-3] 

CHAPTER I-ENVIRONMENTAL 
ll'ROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF ll'ERFORM
ANCE FOR NEW STATIONARY SOURCES 

Primary Copper, Zinc, and Lea.:! 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§ 60.165 is corrected to read as follows: 
"total smelter charge and the weight." 

Da.ted: February 20, 1976. 
ROGER $TRELON. 

Assistant Administrator 
for Air and Waste Management. 

I t'R Doc.76-5398 Filed 2--25-76:8 :4.5 nm I 

[F'RL 495-4) 

PART 6o-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 for 
new stationary sources <NSPS) to the 
Commonwealth of Virginia on December 
30, 1975, EPA is today amei1ding 40 CFR 
60.4, Address, to reflect this delegation. 
A Notice anrnmncing 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, applications, 
submittals, and communications to the 
Administrator pursuant to tills pa.rt must 
also be addressed, is set forth below. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulemaking effecLive im
mediately In that It is al)l administrative 
change and not one of .subslanUve con
tcnb. No additional substant.ive burdens 
are Imposed on the partiei; affected. The 
delegation which Is reflected by U1is ad
ministrative amendment was effective 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 .Is effective immecU
al.ely, and is issued w1cler Uie authority of 
sectioi1 111 of the Clean Air A('t, as 
amended. 42 U.S.C. 1857c-6. 

42 u.s.c. 1857c-6. 
Dated: February 21, 1976. 

STANLEY W. LEGr.o. 
Assistant Ad111i11tstraior 

for Et1forccme11t. 

P:ut 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amended 
as follows: 

1. In § 6'0.4, parag1·aph <b> Is amended 
by revising subparagraph <VV> to read 
as follows: 

ftU!.IES AND ftEGULA.YIONS 

lb) ••• 

IA)-(UU) • • 0 

<VV> Commonwealth of Virginia, Vir
ginia Slate Air Pollution Control Board, 
Room 1106, Ninth Street OIDce Building, 
Richmond, Virginia 23219. 

!FR Doc.76-5504 Filed 2-25-76:8:45 am) 
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SUBCHAPTER C-AIR PROGRAMS 

[FRL 507-4) 

lP'AIRT 60-STANDARDS OF ll'ERFORM· 
ANCIE fOR NEW STATIONARY SOURCIE: 

1De1legation of Authority to State ol' 
Connecticut 

Pursuant to the delegation of authority 
for the standards of performance for new 
stationary sources <NSPS> to the Sta~ 
of Connecticut on December 9, 1975, EPA 
Is 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 FEDERAL REG
ISTER. The amended § 60.4, which adds 
the address of the Connecticut Depart
ment of Environmental Protection to 
which an reports. request.'!. applications, 
submlttals, and communications to the 
Administrator pursuant to this part must 
also be addressed, Is set forth beiow. 

The Administrator finds good cause 
for foregoing p1ior 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 Imposed on the parties affected. The 
delegation which Is reflected by this ad
mlnistrntive amendment ~as effectl\·e on 
December 9. 1975, and It serves no pur
pose to delay U1e technical change of this 
addition to the St.ate address to tJ1e Code 
of Federal Regulations. 

This rulemaklng is effective immedi
ately, and Is Issued under the authority 

or section 111 of the Clean Ah' Act, rui 
amended. 
(42 u.s.c. 1867c-6) 

Dated: March 15.' 1976. · 

STANLEY W. LEGRO, 
'Assistant Admlnf3tratov 

/<Yr En/OTcement. 

Part 60 of Chapter X, Title 40 of the 
Code of Federal Regulations Ill amended 
as follows: 

l. In § 130.4 paragraph (b) ls amended 
by revising subparagraph <H> to read as 
follows: 

6 6@.41 Acll.dlreGo. 
0 0 

(b) 0 0 0 

V-139 

<H> State of Connecticut, Depa.riment 
of Environmental Protection, State Oilo 
flee Jaulldlng, Hartford, Connect!cut 
06115. 

0 0 0 0 

(FR Doc.76-7967 Filed 3-19-76;8:45 am) 
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Title 4~Protection oi IEnvircnmam 

CHAPTER !-Ei\!VHRONMEN11'An. 
PROUCTION AGIEi\!CV 

IFRL 529-3) 

PART 60-STANDARDS OF IP'IERIFORM
ANCIE fOR i\!IEW SJA11'10ii\!ALl'JV -SOULl'JCIE 

Delegation of Author:fy ~o Ststlll o1 
South Ds!tot11 

Pursuant to the delegation of author~ 
ity for the standards of performance-for 
new stationary sotirces <NSPSJ to the 
State of South Dakota on March 25, 1976,. 
EPA Is today amending 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, requests. applications, 
subtnlttals, and communications to the 
Administrator pursuant to this part must 
also be addressed, is set forth below. 

The Administrator finds good came 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 
March 25, 1976, 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 is effective immedi
ately, and Is issued under the authority 
of Section 111 of ~he Clean Alr Act, as 
amended. 
42 u.s.q. 1ss1c-o. 

Date: April 20, 1976. 

STANLEY W. LEGRO, 
Assistant Admfntstratov 

, for EnfOTcement. 
Part 60 of Chapter I, Title 40 of the 

Code of F.ederal Regulations Is amended 
as follows: 

I. In § 60.4 parniJraph <b> Is amended 
by revising subparagraph QQ to read as· 
follows: 

§ 6(M- Adillrciia. 

(b) '. 0 • 

<A)-(Z) o o o 
(AA>-<PP) 0 o o 

<QQ> State of South Dakota, Depart
ment of Environmental Protection, Joe 
Foss Building, Pierre, Sout.h Dah:ote, 
57501. 

lrleD~nA~ 01'GIST!Hl, \fOI\.. 41, NO. oa. 
• 0 • 
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33 Title 40-Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

[FRL ~SI 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

. Ferroal!oy Production Fac:i:ties 
On October 21, 1974 <39 FR 37470), 

Under section 111 of the Clean Air Act, 
as amended, the Environmental Protec
tion Agency <EPA> proposed st:mdards of 
'performance for new and modified fer-
1roalloy production facUltles. Interested 
persons ·Participated In the rulemaklng 
by submitting comments to EPA. The 
comments have been carefully consid
ered, and where determined by the Ad
ministrator to be appropriate, changes 
h~ve been made to the regulations as 
promulgated. 

The standards limit emissions of par
ticulate matter and carbon monoxide 
from ferroalloy electric submer!!'ed arc 
furnaces. The purpose of the standards Is 
to require etrectlve 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 of 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
O'l:lde requires only that the gas stream be 
flared or combusted In some other 
manner. 

The environmental Impact of these 
standards 1s beneficial since the increase 
In emissions due to growth of the In
dustry wUl be minimized. Also, the stand
ards will remove the Incentive for plants 
to locate tn areas with less stringent 
regulations. 

Upon evaluation of the costs asso
ciated with the standards and th~lr eco
nomic impact, EPA concluded that the 
costs are reasonable and ~h'Juld not bar 
entry Into the market or exoanslon of 
facllltles. Jn addition, the standards will 
require at most a minimal increase In 
power consumpt.ion over that required to 
comply with the restrictions of most 
State regulations. 

Stl'JIMARY or REGULATION 
The promulgated standards limit par.:. 

tlcula.te matter and carbon monoxide 
emissions from the electric submerged 
arc fwnace and. limit partlculate matter 
emissions from dust-handling equip
ment. Emissions of particulate matter 
from the control device are lfmlted to 
less than 0.45 kg/MW-hr <0.99 lb/MW
hr> for furnaces producing high-silicon 
alloys <In general> and to less than 0.23 
kg/MW-hr <0.51 lb/MW-hr> for fur
naces producing chrome and manganese 
alloys. 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 fumace and capture all tapping emls
Blona for at least 60 percent of the tap-

RULES AND REGULATIONS 

ping Ume. The concentration of carbon 
monoxide In any gas stream discharged 
to the atmosphere must be less than 20 
volume percent. Emissions from dust
handllng equlrment may not equal or ex
ceed 10 percent opacity. Any owner or 
operator of a fac1llty subject to this regu
lation must continuously monitor volu
metric flow rates through the collection 
system and must c:>ntinuously monitor. 
the opacity of emissions from the control 
device. 

SUMMARY or COMMENTS 

guarantee that their equipment will 
achieve. 0.23 kg/MW-hr <0.51 lb/MW
br). 35 

Because ot these comments, EPA 
thoroughly .reevaluated the bases for the 

· two mass standards of perform:mce 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 reduct! Jn ls n 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 preclpltator 
formance. Coples of the comment letters preceded bv a venturi scrubber or wet 
and a report which contains a sumll}ary gas conditioning Is n b:?st system. In 
of the Issues and EPA's responses are EPA's opinion, rev!olng the standard up
available for public Inspection and copy- ward to 0.45 kg/MW-hr <0.99 lb/MW-hr) 
Ing at the U.S. Environmental Protec- ·would allow lnst1:1 Jl · tlcn of systems other 
tlon 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 producing chrome and manganese 
Coples of the report also may be ob- alloys Is 0.23 kg/MW-hr <0.51 lb/MW
tained upon written request fro1..1 the·· hr>. The standard for furnaces produc
EPA Public Information Center <PM- Ing ··the snecltled hfgh-slllcon 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 Is summarized below. 
for Ferroalloy Production Facllltles>. In The reevaluation of the data bases for 
addition to the summary of the Issues the standards showed that the emission 
and EPA's responses, the rep:>rt contains test procedurPs u.•f>d did not significantly 
a reevaluation of the opacity standard bias the results. Therefore, contrary to 
In light of revisions t.o Reference Method the commenter's concerns, the proce-
9 which were published in the FEDERAL dures did not result in emission llmita-

. REGISTER November 12, 1974 <39 FR tlons lower than those achievable by best 
39872>. systems of eml~~bn r"ductlr:Jn. The de-

The bases for the proposed standards vlatlons and assum1Jt1ons made In the 
are presented In "Background Informa- test procedures w~re. l:ased on considera
tion for Standards of Performance: Elec- tlon of the particl'! ~lze 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>. Coples of this document are Induction of air Into open fabric filter 
available on request from the Emission collectors. 
Standards and Engineering Division, EPA tests, and allows testing of, a rep
Environmental Protectlol'l Agency, Re- resentatlve number of stacks or compart
search Triangle Park, North Carolina ments In a control device because sub-
27711, Attention: Mr. Don R. Goodwin. sections of a well-designed and properly 

opera ting control device will perform 
SIGNIFICANT COMMENTS AND CHANGES TO equivalently. Evaluation of the control 

THE PROPOSED REGULATION system and the coridltlon Of the control 
Most of the comment letters contained device by EPA engineers at the time of 

multiple comments. The more significant the emission test showed that sections 
comments and the differences between not tested were of equivalent design and 
the proposed and the final 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 perform 0 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-

<1) Mass standard. Several commen- formance of the sections emission tested. 
ters questioned the representativeness of the In addition, the partkle size of emissions 
data used to demonstrate the achlevabll- from well-controlled ferroalloy furnaces 
ity of the"0.23 kg/MW-hr <0.51 lb/MW- was investigated bv EPA and was found 
hr> standard proposed for fac1llt1es pro- to consist of part! ~les of less than two 
duclng chrome and manganese alloys. micrometers aerodynamic diameter for 
Speclficaily, 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 fore, they follow the motion of the gas 
serving a furnace. nonlsokinetlc sam- stream. For emissions of this size distri
pllng of some taclittles and the proce- · button, concentrations determined by 
dures used to determl~e the total gas · nonisoklnetlc sampling would not be slg
volume flow from open fabric filter col- nlflcantly dJtferent th~m those measured 
lectors would bias the data low. For these by lsoklnetlc s~mpling. 
reasons, the commenters argued that the. EPA determined the total gas volume 
standard should be 0.45 kg/MW-hr <0.99 . 11.ow rate from the open fabric filter col
lb/MW-hr> for all alloys. As additional j lectors by meaeurlng the Inlet volume 
support for their position, they claimed · 11.ow rate and the volume ·of air induced 
that control equipment vendors will not into the collector. The inlet gas volumes 
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to the collectors were measur~ dui'lri.g period. For vendors, establishment of thfl 
each run of each test; but the voluine performance guarantee level Is also com
of air induced into the collector was de- pllcated by the fact that the performance 
termlned once during the emission test. e>f the collector ls contingent upon Its 
The total gas volume flow from the col- beln'.l' properly operated and maintained. 
lector was calculated as the sum of the Standards of performance are neces
lnlet gas volume and the induced air vol- sarily based on data from a limited 
ume. Although the procedures used were number of best-controlled facll1tles and 
not ideal, the reported gas volumes are on engimering. Judgments regarding 
considered to be re~.sonably represent'l- performance of the control systems. For 
tive of the total gas volumes from the this reason, there ls a possibility of ar
facillty. This conclusion ls 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 lb/MW-hr> was considered along 
equivalent air volumes are drawn into the with the remits of atiuitlonal re:ent 
collector under similar meteorofogical emission tests on fabric filter collectors. 
and Inlet gas conditions. During the pe- Recognizing that the data base for the 
riods of emission testing at the facilities, standards was limited rmd that a num
meteorologic9l conditions were uniform ber of well-controlled facilit!es had 
and the volume of Induced air was ex- started operation since completion of the 
pected to be constant. Consequently, ori~innl study, EPA obtained additional 
measurement of the induced air volume data to better evalui:.te the performance 
once during the emis~ion test was ex- of e!l1ission control systems of Interest. 
pected to be sufficient for calculating the Under the authority of section 114 of 
total gas volume fiow 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 rddltlonal experience furnace5 operated by 10 ferroalloy i,ro
and has concluded that In general it ls ducers. Data were received for five well
preferable to measure the total gas vol- controlled faciliiles. In general, the-,e 
ume flow during each run of a perform- facilities had clorn fitting water cooled 
anco test. This conclusion, however, canopy hoods, and tapping fumes were 
does not invalidate the use of the test coHected and sent to the control device 
data obtained by the less optimum pro- alcm~ with t.he furnace emi•~i0ns. 
cedure of a single ,determination of In- The emission data submitted by the 
duced air volume. EPA evaluated pos- Industry show that properly operating 
sib,le variations in the amount of air in- compartments bf open fabric filter col
duced into the colle~tor by performing lectors have efftuent concentrations of 
enthalpy balances using reported tern- less t.han 0.009 g/dscm <0.004 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 le55 than 0.12 kg/MW-hr <0.24 lb/Mw
collector> and, hence, are conservatively hr> for 15 MW capacity sllicon metal 
high· estlm1tes. The cal~ullt~d induced furnaces. Evaluation of possible errors 
air volumes did differ from the single in the data and uncertainties in the test 
measured values; 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 sing!<: measure- emi•sion rates were achieved by desl<m 
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- mitted by the industry showed that gas 
menters is the reluctance of control volumes from well-hooded large sll1con 
equipment vendors to guarantee reduc- metal 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 is EPA's ed lar1te slUcon furnaces. Based on the 
opln1on-' that this reluctance does not data obtained from the industry, a large 
demonstr~te the unachievablllty of the well-hooded and well-controlled silicon 
standard. The vendors' reluctance to metal furnace is expected to have an 
guarantee this level is not surprising con- emission rate of less than 0.45 kg/MW
siderlng the variables which are beyond hr <0.99 lb/MW-hr>. 
their control. Speclfic?Jly, they rarely In EPA's study of the ferroalloy ln
bave any control over the design of the dustry, it was determined that emissions 
fume collection systems for the furnace f d 1 h 
and tapping station. Fabric filter callee- rom pro uct on of hig -slll9on alloys 
tors tend to control the concentration of would be more difficult to coritrol than 

chrome and mang"anese emissions due 
partlclulate matter in the effluent. The to the finer size distribution of the par-
mass rate of emissions from the collec- d ft 
tor is determined b.Y the total volumetric tlcles an sl~I cantly 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 emls- from slllcon metal production with gas 
alon teStlng to evaluate the perform·uice volumes ·from typically hooded furnaces 
ot open fabric filter collectors, vendors producing chrome and manganese allays 
cannot efi'ectivel:- evaluate the i;>erform- - shows that the original conclusion Ls 
e.nce o.fthese systems ovu t.be guarantee still valid. Due to the lower gas volwn~ 

assoclated.mth· their prcductlon. 111 !cro0 

er mass emission rate ls still eXJM!Cted foi' 
chrome and manganese alloys. In addi
tion, EPA emission tests in the ortginal 
study on a --number of tightl.Y 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 e. 
well-designed and properly operated 
fabric filter collector or venturi scrub
ber. 

Just before promulgatlOl!l oi' the 
standard~. me:nbers of the Ferroalloy 
A5soclat!on informed EPA that future 
supplleJ of chrome and manganese ores 
r-1iJ1 be finer and more friab1e than thoi:e 
in me clurlng ctevelopment of the stand
ard. The Industry repre~entatlves. 
claimed that U'!c of finer ores will afi'ect 
furnace operations 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 efiect of finer 
ores on furnace operating conditions, no 
data were provided to show the effect of 
ore l'l"C .on eml• 0 ions. EPA evaluated the 
material submWed and concluded that 
furn'.'ce operatln~ rrob'ems assoclnte1 
with u~e of fine ores can be contro'led by 
oreratl~n and maintenance procedure-;. 
With rroper oreratlon of the furnace, u~e 
of finer ore1 ~hould not af!ect the achlr.
abllity of the. st!lndard, and relaxation 
or thi;? o.23 kg/MW-hr <0.51 lb/MW-hrr 
standard ls not Justified. This evaluation 
13 dl~cussed In detail In Chapter II of the 
supplement!ll information document. If 
and when factual information Is pre
sente1 t:> EPA which cle:i.rly demon
strates that use of finer chrome a.nci 
manganese ores ~.oes prevent a prot>erJy 
operated new furnace, which Is equipped 
with the be~ demonstrated system of 
emission reduction <considering: costs>, 
from meeting the 0.23 kg/MW-hr (0.51 
lb/MW-hr> sta:idard, EPA v.111 propo!e a 
revlsi-:>n to the standard. The best system 
of e-nis~ton reduc•ion Cconc:tderlng cost~> 
is considered to be a well-designed col-" 
lectlon hood in combination with a well
designed 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 groups are achievable 
and the required control system clearly 
Is adequately demonstrated. The ques
U:m of the achlevablllty of and the va-. 
lldlty of the data basis i'or both the 0.23: 
kg/MW-hr <0.51 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 proposal of the standards for fer
roalloy fac!lltles, 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 <six-minute av
erages> • The, giropCl&ed opa.elty atandud 
which l!mited emls81oJM from the conmell 
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device to less than :20 J)ercent 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 r.erc revi:;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 t:::9:-.lng statio~1 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 pluggibg 

;basic points; The arguments were: <l> of th~-tanhol~ and·m:t.'11 In th~ spout are 
:EPA lacks the statutory authority .to malfunctions because they are unavold
lre~late emissions within the building, ·able failures of the procEss to operate 
~nnd <2> the stand11rds are not technical- in the normal or usual manner. Dlscus
"ly feasible at all times. stons with experts in the ferroalloy in-

EPA ha.s the statutory authority un- dustry, revealed that these conditions are 
der section 111 of the Act to regulate any not predictable conditions for whlch a 
:new stationary source whlch "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"F" p~rl'X!~ am 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 perilds. 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 
'Cal)ture by the furnace control Frtem provisions of 40 CFR 60.B<c> and 60.11. 
'ultimately will be discharged to the at- In EPA's Jud~ment, both the furnace and 
:mosphere outside of the shop; therefore, tapping station standards are achievable 
·:~ey may be regulated under section 111 for all normal process operations at fa
of the Act. Standards which regulate cllitles with well-designed, well-main
pollutants at the point of emission inside taln<:'cl. a--d rro"'l"rly operated emission 
;the building allow assessment.of the con- collection systems. 
);rol system without interference from . Th~ promui!!ated regulation retains 
lnonregulated sources located in the same the proposed fume capture requirements, 
.building. In addition, by requiring evalu- but the regulation has been revised to 
ation of emissions before their dilution, be more enforceable than the proposed 
the standards will result In better con- capture requirements, which could have 
.trol of the furnace emissions and wlll been enforced only on an infrequent 
regulate affected ferro9.lloy facllltiPs basis. The regulation has been reorga
m ?re uniformly than would standards nized to clarify that unlike the opacity 
limit.Jn~ emissions from the shop. standards, the collection system capture 

EPA believes the standards on the fur- requirements <visible emission limlta
nace and tapping station collection tlonsl are subject to demonstration of 
lJoods 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 facllities. 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 fs required for each affected fur
erations which would preclude achiev- nace. An owner or operator may comply 
Ing the standards. For examnle, several with this requirement either by install
commenters cited the fact that violent ing a flow rate monitoring device in an 
reactions due to im">a'ances In the alloy appropriate location in the exhaust duct 
chemistry occasionally can generate more or by C!llculating the flow rate through 
emissions than the hood was designed to the system from fan operating data. Dur
capture. If the capture system 1s well- Ing the performance test, the baseline 
designed, well-maintained, and properly operating flow rate<s> will be established 
operated, only failures of the pr.ocess to for the affected electric submerged arc 
operate in the normal or usual manner furnace. The regulation establishes emls
would cause the capacity of the system to sion capture standards whtch are appli
' be exceeded. Such operating reriois 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 establlshed. baseline values for the 
60.S<c> are condnctt'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 OQerati'ln and 
are not considered representative condi- maintenance .of the affected fact11ty. 
tlons. These provisions of the promulgated 

Five commenters discussed other op- regulation will ensure contlnuous mon
~rating conditions which they believed ttoring of the operations of the emission 
would preclude a source from complying capture system and wlll simplify enforce
with the tapping station standard. These ment of the emission capture require
conditions included blowing taps, period ments. 
of pollng the tarhole, and periods of re- The requirements for monitoring volu
moval Of metal and slag from the spout. metric flow rates Wlll add negligible ad
The commenters argued that blowing ditional costs to the total costs of 
taPB should be exempted from the stand- complying with the standards of per
ard and the tapping station standard formance. Flow rate monitoring devices 

of aumclent accuracy to meet the re.; 
qulrements of I 60.265(c) can be installed 
for $600--$4000 der.endfng on the ftow 
profile of the area being monitored and 
the complexity of the monitoring device. 
A suitable strip ch::.rt recorder can be 
installed for less than $600. The alter
native provisiom allowing calculation of . 
the volumetric fiow rate<s> through the 
control system from continuous monitor
ing of fan operatiJns will result in no 
additional costs because the industry 
presently monitors fan operations. 

<4> Monitoring of operations. The 
promulgated regulltlon requires report
ing to the Administrator any product 
changes that w111 result in a change in 
the applicable stand:1rd of performance 
for the affected electric submerged arc 
furnace. This requirement is necessary 
because- ele'ctrlc submerged arc furnaces 
ID'.IY be converted to rroduction of alloys 
other than the orlgln'.11 design alloys by 
physical alterations to the furnace, 
changes· to the eli:ctrode spacing, 
changes in the transformer capacity, and 
changes in the materials ch'.lrged to the .. 
furnace. Thus, the emission rate from 
the electric submerged arc furnace and 
the standard of performance <which ls 
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 aprl!cable standard. Conse
quently, the reporting requirement was 
added to ensure continued compliance 
with the applicable standards of )Jer
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..,osed regulation, the 
performance te~t still must be conducted 
while the electric sul:imerged arc furnace 
ls producing the design alloy whose· emis
sions are the most difficult to control of 
the product !Rmlly. Subsequent product 
changes within the product family will 
not cause the facility to exceed the stand
ard. 

<5> Test methods and procedures. Sec
tion 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 
fiow rates usln8' appllcable test methods 
and procedures. Thii:: provision permits 
the use of open pressuri:r.ed fabric filter 
collectors <and other control devices> 
whose emissions cannot be measured by 
reference methods currently in Appendix 
A to this part, If. compliance with the 
promulgated standard can be demon
strated by an alternative procedure. EPA 
has not specified a single test procedure 
for emission iesting of open pressurized· 
fabric 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 r-rocedure to Ehow com
pliance with the. standards. EPA would 
like to emphasize that development of 
.the "alternative" or "equivalent" test 
pr0cedure is the ·responsibility of any 
owner or operator who elects to use a 
control device not amenable to testing by 
Method 5 of Appendix A to thls part. The 
procedures of. an "alternative" test 

·method for demonstration of compliance 
are dependent on EPecific design features 
and condition of the collector and the 
capabilities of the sampling equipment. 
Consequently, procedures ac::eptable for 
demonstration of compliance will vary 
with specific situations. General guld· 
ance on possible approaches to sampling 
of emissions from pre'.mrized 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 El'A 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 tor constru::tion 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 modiication of which 
was commenced after October 21, 1974. 
(secs. 111 and 114 of the Cle::m Air Act, 
amend&:l by Sec. 4(a) of Pub. L. 91-604, 84 
Stat. 1678 (42 u.s.c. 1857c-6, 1867c-9) .) 

Dated: April 23, 1976. 
RUSSELL E. TRAIN, 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regu1aLions is amended 
as follows: 

1. The table of sections is amended by 
adding subpart z as follows: 
Subp2lrt Z-Standnrds of Performancia for Ferro-
. al:oy Prod<1,t.o:i Fac:t.tieo 
Sec. 
60.260· Applicability l'nd designation of 

alfecte:l facility. 
00.261 Definitions. 
00.26:1 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. 

2. Part 60 is amended by adding sub
part Z as follows: . 
Subpart ·Z-Standards of Performance for 

ferrooillo:,r ProJudion 
§ 60.260 Applicability and dc~lgnntion 

of 11fT cc led fucilily. 

The provisions of this subpart are ap
plicable to the following affected facili· 
ties: Electric submerged a.re furnaces 
which produce Silicon metal, ferroslltcon, 

calcium slllcon, slllcomanganese ztrco
. nium, ferrochrome slllcon, silvery Iron, 
. hiGh-carbon ferrochrome, charge chrome 
standard ferromanganese, si!imanga

. nese, ferrcmanganese sillcon, or calcium 
· cubide; and dust-handling cquipmmt. 

§ 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 
or 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 partially subm:rged in the furnace 
charge. 

(bl "Furnace charge" me9ns any ma
terial Introduced into the electric.sub
merged arc furnace and may consist of, 
but is not Jimit~d to, orzs, slag, c:i.rbo-

. nac:ous mate1 la!, and limestone. 
<c > "Product change" means any 

·change in the composition of the furnace 
ch:i.rge that would cau8e the electric sub
merged arc furnace to tecor.:e subject 
to a different nass standard applicable 
under this subpart. 

<d> "Slag" means the more or less 
completely fused and vitrified matter 

·sep•uated during the reduction of a 
metal from i~s ore. · 

(e) "Tapping" means the· removal of 
slag or prqduct from tlPe electric sub
merged arc furnace under normal op
erating conditions such as removal of 
metal under normal pressure and move
m~nt by gravity down the spout into the 

·ladle. 
(fl "Tapp!ng r-eriod" means the time 

duration from initiation of the process 
of opening the tap hole unt'.l plugging of 
the tap hole is complete. 

(g) 'Turnace c7cle" means the time 
period from completion of a furnace 
product tap to the completion of the next 
consecu•.tve 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. 

(kl "Dust-handling equipment" means 
any equipment used to handle particu-
1:.te matter collectzd by th~ air poliutlon 
control device <and located at or near 
such device> servinc .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
po1t particulate matter generated by an 
affected electric submerged arc furnace 
to the control device. 

Jl.850)1 

<n> "Standard i'erromOX15"1n<ZOO" means 
that ll1loy as defined by A.8.T.M. desiir
natlon A99-66. 

<o> "SilicJmanganese" means .. that 
alloy as defined by A.S.T.M. designation 
A483-66. 

<p> "Calcium carbide" means mate1·111 
containing 70 to 85 percent calcium car-
bide by weight. · 

(q> "High-carbon fcrroehrome" means 
that alloy as defined by A.8.T.M. desig
nation AlOl-66 grades HCl through HC6. 

<r> "Charge chrome" means that alloy 
c:mtaining 52 :.0 70 percent by weight 
chr~mlum, 5 to 8 percent by weight car
b:m, and 3 to 6 percent by weight silicon. 

· <s> "Silvery irJn" means any ferro
silicon, as defined by A.S.T.M. designa.
tio~ 100-69, which cont:iins less than 
30 percent silicon. 

<tl "Ferrochrome silicon" means th.at 
al\Jy as defined by A.S.T.M. designation 
A482-66. . 

<u> '.'Silicom:mganese :>irconlum" 
means that alloy containing 60 to 65 per
c()nt by weight silicon, 1.5 to 2.5 per~ent 
by weight calcium, 5 to 7 percent by 
weight zirconium, 0.75 to 1.25 percent by 
wci~ht aluminum, 5 to 7 p~rceiit !Jy 
weight manganese, and 2 to 3 percent by 
weight barium. . . 

<v> "Calcium silicon" . means that 
alloy as defined by A.S.T.M. designation 
A4D5-64. 

<w> "Perrosllicon" means that alloy as· 
defined by A.S.T.M. designation A100-6!l 
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 silicon" means' 
that alloy containing 63 to 66 percent by· 
weight manganese, 28 to 32 percent by 
.weight silicon, and a maxlmwn of 0.08 
perc~nt by weight carbon. 
{i 60.262 Standard for purtkulati:l mat-. 

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: 

<l > Exit frorr. a control device and con
tain particulate matter in excess of 0.45 
kg/MW-hr <0.99 lb/MW-hr> while sJli
con metal, terrosilicon, calciwn sillcon, 
or silicoma:nganese zirconiwn is being 

·produced. 
<2> 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
carbJn ferrochrome, charge chrome, 
stan~ard ferromanganese, slllcomanga
nf!: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. 

<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 
this subparagraph apply only during pe
riods when flow rates are being. estab
lished under § 60.265 <dl. 
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fl> Elleapeo the ea1>ture system at the 
tapptnir statkln 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 
occ~. The requirements under this sub
paragraph apply only during periods 
when flow rates are being established 
under§ 60.265Cd>. 

<b> ·On and after the date-on which 
·the perfo~ance test required to be con
ducted by § 60.8 fs completed, no owner 
or ~perator subJect to the provisions of 
thk subpart shall caus·e to be discharged 
fnto the atmosphere from any dust-han
dling equipment any gases which exhibit 
10 percent opacity or greater. 
§ 60.263 Standard for carbon monoxide. 

fa> On and after the date on which 
the performance test required to be con
du~ted by § 60.8 Is completed, no owner 
or operator sub.feet to the provisions of 
this subpart shall cause to be discharged 
fnto 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 comollance with this section. 
Acceptable conditions lnClude, but are 
not limited to, flaring of gases or use of 
gases as fuel for other processes. 
§ 60.264 Enrsaion monitoring. 

<a> The owner or operator subject to 
the pi-ovislons of this subpart shall In
stall, 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 emissions 
all six-minute periods ·in which the av• 
erage ooaclty Is 15 percent or great~r. 

<c> The owner or operator subiect to 
t.he provisions of this subnart shall sub
mit. e. written report of any product 
change to the Administrator. Reports of 
product changes must be postmarked 
not. later than 30 days after implemen
tation of the product. change. 
f 60.26& Monitoripg of operations. 

·· tu ·.The owner or operator of any elec
tric submerged arc furnace subject. to the 
provisions of this subpart shall main
tain dally records: of the following In-
formation: . 

cu Product befnir produced. 
m DescrtpUon of constituents of fur

nace charge, Including the quantity, by 
weight. 

C3J. nme and duration of each tap
ping period and the Identification of ma
terial tapped <slag or product.> 

<4> All furnace power Input data ob
tained under paragraph Cb) of this sec-
tion, . 

mi Alt ftoW rate data obtahied under 
P&rqrapb Ccl of this ~cUon or all fan 
motor power consumption and pressure 
drop data obtained under paragraph <e> 
of this section. 

RULES AND REGULATIONS 

Cb> The owner or operator subject to 
the provisions of this subpart shall fn
stall, calibrate, maintain, and operate a 
device to measure and continuously re
cord the furnace power Input. The fur
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"art shall ln
sta.11, calibrate, and maintain a monitor
ing device that continuously measures 
and records the volumetric flow rate 
through each separately ducted h-:-::id of 
the capture system, except as p· wided 
under paragraph <el of this sect101J. The 
owner or operator of an electric sub
merged arc furnace th?~ Is equipped with 
a water cooled cover which Is designed 
to contain and prevent escape of the 
generated gas and particulate matter 
shall monitor only the volumetric flow 
rate through the canture system for con
trol of emissions from the tapping sta
tion. The owner or operator may install 
th') monitoring devlcersl In any appro
priate location in the exhaust duct such 
that reproducible flow rate monitoring 
will result. The flow rate monitoring de
vice must have an accuracy of ::!:: lC! per
cent over Its normal operating range and 
must be calibrated a,ccJrding to the 
manufacturer'i; instruction~. The Ad
ministrator rriay require the owner or 
operator to demonstrate the accuracy of 
the monitoring device relative to Meth
ods 1 and 2 of Anpendix A tc this pa rt. 

<d> When performance tests are con
ducted under the provisions of § 60.8 of 
this part to demonstrate compli11nce 
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 <cl of this section. The 
volwnetric 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 flow 
rate at or above the appropriate levels 
for that furnace power Input level de
termined d1,1rlng 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 flow rates through the cap
ture system over the tap"lng station at 
or above the levels establlshed during 
the most recent performance test. Oper
ation at lower flow rates may be consid
ered by the Admln!strator to be unac
ceptable operation and maintenance of 
the affected facility·. The owner or oper
ator may request that these flow rates be 
reestablished by conducting new per
formance tests under § 60.8 of this part. 

<el The owner or operator may as an 
alternative to paragrnph <c> of this sec
tion determine the volumetric flow rate 
through each fan of the capture system 
from the fan power consumption, pres
sure drop across the'fan and the fan per-

formance curve. Only data speclflc to the 
operation of the affected electric sub
merged arc furnace are acceptable for 
demonstration or compliance with the 
requirements of this pari:igraph. The 
owner or operator shall maintain on flle 
a permanent record of the fan per
formance curve 1prep11red for a speciftc 
temryerature) and shall: 

Cl> Install, C"librate, maintain.. and 
operate a device to continuously measure 
and record t.he power consumption of the 
fan motor <me•s1•red ln kilowatts>, and 

<2l Install, calibrate. maintain, and 
operate a device to continuously meas
ure :>nd re·ord the pressure droo across 
the fan. The fan riower consumption and 
pressure dron mea.Surements must be 
svnchronl~ed to allo"' real time com!i:u
l•ons C!f the datl\. The mon!torln~ de
vices must h~ve an accuracv of :.+: 5 per
cent over their normal operating range<;. 

Cf) The VC!l11metrfc flow rate through 
each frin of the ca"ture svstem must be 
determined from the fan power con
sumntlon, fl\n pr~sure drop, and fan 
rerformAnce curve ~necifled under para
irrarh <e> of thl.; sectlC!n, during anv per
formance te~t required ·under § 60.8 of 
this P?rt to demonstrate comnHflnce with 
the standards under§§ 60.262Ca) <4> and 
(5l. The O"'ner· or o"erator shall deter
mlrie the volumetric flow rate at a re!'re
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 
electric i:ubmerged arc furnace Is op
erated, the owner or operator Fhall main
tain the fan po~er consumrytlon and fan 
pres~ure dr()fl at levels such that the vol
umetric flow rat~ is at or above the levels 
establi•hed during the most recent per
formonce teot for that furnace po-i:ver In
put level. If e111lssions due to tapping arc 
captured and ducted se>')arately from 
emissions of the electric mbmerged arc 
furnace, during each t'.lppln~ period the 
owner or operator shall maintain the fan 
power conrnmptlon 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 flow rates 
may be considered bv the Administrator 
to be unacceptalile operation and main., 
tenance of the affected facility. The own
er or operator may request th'lt these 
flow rates be reestablished by conducting 
new performance tests under fi 60.8 of 
this part. The Administrator may require 
the owner or operator to verify the fan 
performance curve by monitoring n~es
sary fan operating parameters and de
te1·mlnlng the gas volume moved relative 
to Methods 1 and 2 of Appendix A to this 
part. 

lg) All monitoring devices required 
under paragrllphs <c> and <el of this 
section are to be checked for calibration 
annually In accordance· with the proce
dures under § 60.13Cbl. 
§ 60.266 Test methods and procedures. 

<al Reference methods tn Appendix A 
of this part, except M provided ln § 60.8 
<bl, shall be used to determine compli
ance with the standards prescribed In 
§ 60.262 and § 60.263 as follows: 
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(1) Method 5 for the concentration of 
particulate matter and the associated 
molsture content except that the heatlng 
systems specified 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 basis. 
<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. 
<b> For Method 5, the sampling time 

for each run is to include an Integral 
number of furnace cycles. The sampling 
time for each run must be at lewt 60 
minutes and the minlmum 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 arc furnaces, or semi-enclosed 
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 
minimum sample volume must be 5.7 
dscm <2DO 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> During the performance test, the 
owner or operator shall record the maxi-

1rltle 40--1Protectlon of Environment 

\CIHAl?TIEIR 1-ENVIRONMEN-:'AO.. 
IPROTIECTION AGENCY 

SUSCHAPTER C-AIR PROGRAMS 

[FRL 639-5) 

!PART 60-STANDARDS OF PERFORM· 
ANCE IFOR NEW STATIONARY SOURCE 

Delegation of Authority to Commonwealth 
of Milssachu!;etts 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources CNSPS> 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 Notlce.ci 
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, appl1catlons, submlt
tals, and communications to the Ad
ministrator 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 rulemak.lng effective im
mediately In that it Is an administra
tive change and not one of substantive 
content. No additional substantive bur-

mum open hood area <in hoods with 
segmented or otherwise moveable sides> 
under which the process is expected to 
be operated and remain in compliance 
with all standards. Any future operation 
of the hooding system wlth open areas In 
excess of the maximum Is not permitted. 

<d> The owner or operator shall con
struct the control device so that volu
metric flow rates and particulate matter 
emissions can be accurately determined 
by applicable test methods and proce
dures. 

<e> During any performance· test re
quired under § 60.8 of this part, the 
owner or operator shall not allow gaseous 
dlluents to be added to the effluent 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. 

(fl When compliance with § 60.263 Is 
to be attained by combustl'1g the gas 
stream in a flare, the location of the 
sampling site for particulate matter is· 
to be upstream of the flare. 

(g) For each run, particulate matter 
emissions, expressed in kg/hi: <Ib/hr>, 
must be determined for each exhaust 
stream at which emissions 11.re quantlfled 
using the following equation: 

E.=C·Q• 

dens are Imposed on the parties affected. 
The delegation which is reflected by this 
adm1nistr11-tlve amendment was effective 
on January 23, 1976, and It serves no 
purpo8e to delay the technical change 
of this addition of the State address to 
the Code of Federal Regulations. 

This rulemaking ls effective immedi
ately, and Is issued Wlder the authority 
of Section 111 of the Clean Air Act. l\S 
amended. · · · 

42 u.s.c. 1857c.,..6. 
Dated May S, 1976. 

STANLEY W. LEGRO, 
Assistant Administrator· 

for Enforcement. 

Pe.rt 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 CW> to read 
as follows: · 
§ 60.4 Addres•. 

0 0 .. ' 
. Cb> • • • . 

<W> Massachusetts Department of En
vironmental Quality Engineering, Divi
sion of Air Quality Control, 60(} Wash
ington Street, Boston, Massachusetts 
02111. 
. (FR Doc.76-l3822 Filed 6-12-76;8:45 amt 
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'O'here: 
En=Emlsslona of particulate mni~ il!a 

kg/hr (lb/hr). · 
c, =Con:entratlon of particulate Ill!lt\ttc? In 

kg/dscm (lb/dscf) as determll!lo<l by 
Method 6. 

q, =Volumetric ti.ow rate of the efilu<ant (lQ!J 
stream In ds:m/hr (ds:f/hi') oo do·· 
te.rmtned by Method 2. 

Ch> For Method 5, particulate lllliottei." 
emissions from the afi'ected !acWty, t?X-

· pressed In l!g/MW-hr Clb/MW-h>-> must 
be clletermlned for each run uslna the 
following equation: 

whero: 

N 
::EEo 
E=_.. 

jJ 

18 =.Emlsslono of pCli'tlculnto li??Dlil!l ~o cf• 
!ected facility,' ln tta/l!llW•lln' (lb/ 
MW-hr). ' 

N=Total number of exhaust streams nt 
which emlSBlons are quantlfled. 

z.·-EmJsslon of particulate matter from 
\ each exhaust stream In ltg/hr (lb/ 

hr), as determined In paragraph (tJ) 
ot this section. 

p=Average furnace power .Input durtna 
the sampling period, In megawatts 

· as determined according to § 60.26l 
(b). 

(Seco. 111 ood 114 of the Clean Air Act, 6\lil 
amended by oeo. <l(a) of l?l.!b. L. 91-GOO, 8~ 
Stat. 1676 (<la U.B.C. 1867o-G, 11S&7c-9)} 

!FR noc.78-12814 Wed 6-3-76;8:~ on:.J 

l?AR1 ISO-STANDARDS Of IPIERFORM· 
ANCE IFOR NEW Sll"A1!0i\lAR'1' SOURCIES 

ll)slegation of Authori~ to Stsit111 of New 
1Hmmpshir111 

Pursuant to the delegation of author
ity for the standards of performance for 
new stationary sources <NSPB> to the 
State of New Hampshire on February 17, 
1976, EPA is today amending 40 CFR 
60.4, "Address," to ::efiect this delega
tion. A Notice announcing this delegation 
ts 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, submittals, and communications to 
the Administrator pursuant t.... this part 
must also be addressed, ls set forth be
low. 

The Administrator finds good cause for 
foregoing prior public notice au.d for 
making thL~ 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 r;ervt>s 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 Jmmedi~ 
ately, and ls Issued under the authority 
of Section 111 of the Clean Air Act, as 
amended. · 
U 'O'.S.O. 186'7c-6. 

Dated: May 3, 1976. 
STANLEY W. LEGRO, 

.Assistant Administrator 
of Enforcement. 

Part 60 of Chapter I, Title 40 of the 
<;ode of Federal Regulations is amended 
aafollows: 

1. In § 60.4 paragraph <b> Is amended 
by revising subparagraph <EE) to read 
aafollows: 

§ 60.4 Address. 

• • • • 
<bl ••• 
<EE> New Hampshire Air Pollution 

Control Agency, .l)..·partment of Health 
and Welfare, State Laboratory Building, 
Hazen Drive, Concord, New Hampshire 
03301. 

(FR Doc.'76-13821 Filed 5-1~'76;8:45 am)_ 
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PART 60--STANDARDS OF PERFORM· 

ANCE FOR NEW STATIONARY SOURCES 

Ferroalloy Production Facilities. 

Correction 

In PR Doc. 76--12814 appearl.DB a\ page 
18498 in the FEDERAL REGISTH of Tues
day, May 4, 1976 the following correc
tions should be made: 

1. On page 18498, second column. las\ 
parafiraph designated "U > ", second line. 
fourth word should read "representa
tiveness". 

2. On page 18501, ftrstcolumn, the sub
part heading Jmmedtateb' preceding Uie 
text. Should read "Subpart Z-Standard8 
of Performance for Ferroalloy Produc
tion Facillties". 

3. On page 18501, In I 60.260, second 
column, fourth llne from the tap, the 
third word should read "slllcomanga-". 

4. On page 18501, second column, In 
I 80.Z61 m, second line, third word 
should read "evoluUon ... 

5. on page. 18503, lhlrd column. la 
I I0..26801> the equation should h&Te ap. 
peared as follows: 

N 
. "5: B. 

B=n=i· • 
p 

(OPP-260019; PR!.646-8) 
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3 6 Title 40-Protection of Environment 
IFRL MB-41 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Deleaation of Autbority to State of Cali· 
fornia on Behalf of Ventura County and 
Northern Sonoma County Air Pollution 
Control Districts · · ·· 

Pursuant to the delegation of aut.hor-
ity !or the standards of performance for 
new stationary sources <NSPS> to U1e 
State of California on behalf of the 
Ventl.lra County Air Pollution Control 
District and the Northern Sonoma 
County Air Pollution Control District, 
dated February 2, 1976, EPA iii today 
amending 40 CFR 60.4, Address, to re
flect this delegation. A Notice announcing 
this delegation Is published today in 
the Notice section of this Issue. The 
amended§ 60.4 ls set forth below. It a(lds 
the addresses of the Ventura County nnd 
Northern Sonoma County Air Pollution 
Control Districts, to which must be ad
dressed all reports, requests, applica
tions, submittals, 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 
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 ls reflected by this ad
ministrative amendment was effective on 
Febraury 2, 1976, and it serves no pur
poses to delay the technical change of 
this addition of the Air Pollution Con
trol District addresses to the Code of 
Federal Regulations. 

This . rulemaking is effective imme-
diately. · 
(Sec. 111 of the Clean Air Act, es amended 
l42'3.8.C.185'7c~J). . 

Dated: May 3, 1976. 
STANLEY W. LEGRO, 

.A1sistant Administrator 
for Enforcement. 

Part 60 of· Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. Section 60.4(b) 1s amended by 
revising subpa.ragra.ph F to read &s fol
lows: 

I 60.4 Addrel!"· 
• • • 

(b)· ••• 

P Cllllf ornla.-
. Bay Area A1r Pollution Control District, 

939 mus st .. ae.n Francisco, CA 94109. 
Del Norte County Air Pollution Control 

DiBtrlct, Courthouse, Crescent ctty, CA 95681. 
Humboldt County Air Pollution Oontrol 

Dlstrict, l>600 8. Broadway, Eureka, CA 9550L 
Xem County Air Pollution Control District, 

1'700 Plower at.. (P.O. Box 007), BakersD.eld, 
OA 118303. 

'V-146 

Monterey Bay Unified Air Pollution Control 
DI.strict, ol20 Church St •. (P.O. Box 487), 
Salinas, CA 93901. 

Northern Sonoma County Air PC?lhttlon 
C<>ntrol DI.strict, 3313 Chanate ·Rd., Santa• 
Rosa, CA 95404. 

Trinity CoW1ty Air Pqllutlon Control Dis· 
trlct, Box AJ, Weaverville, CA 96093. 

Ventura County Air Pollution Control Dis· 
trh:t. 625 E. Santa Clara St., Ventura, CA 
93001. 
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[FRL 562-8) 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

' SUBCHAPTER c--,lllR PROGRAMS 

PART 6<>-;-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 02> 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, submittals, 
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 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 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, p.nd ls issued under the authority 
of section lll of the Clean Air Act, as 
amended, 42 U.S.C. 185'lc-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 <b> Is amended 
by revising subparagraph <'IT> to read 
as follows: 
§60.4 Addraa. 

(b) ••• 

<'ITJ -State of Utah, Utah Air Con
servation Comm!ttee, State Division of 
Health, 44 Medical Drive, Salt Lake City, 
Utah 84113. . . . . 

[FR Doc.76-17433 Filed 6-1-l-'76;8 :45 am) 
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18 Trtle ~Protection of Environment 

CHAPTER ~ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

[FRL 564--61 

NEW SOURCE REVIEW 

Delegation of Authority to the State of 
Georgia 

The amendments below lustit.ute cer
tain address changes for reports and ap
plications reQulred from operntors of new 
sourcf'.s. EPA has delegated to the State 
of Georgia authority to review new and 
m®lfted sources. The 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 tor the standards 
of performance for new stationary 
sources and review Wlder 40 CFR Part 
61 for national emission standards for 
hazardous air pollutants. 

A notice announcing the delegation of 
authority Is published elsewMre In the 
Notices section this issue of the FEDERAL 
REGISTER. These amendments provide 
that all reports, reQuests, applications, 
submittals. and communirotions previ
ously reQulred for the delegated reviews 
will now be sent instead to the Envi
ronmental Protection Division, Georgia 
Department of Natural Resources, 270 
Ws..shlngton Street SW., Atlanta. Georgia 
30334, Instead of EPA's Reglon'IV. 

The Regional Administrator finds good 
cause for foregoing prior public notice 
and for making I.his 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 May 3, 1976, and It serves no pur
pose to delay- the technical change of 
th1s addition of the State address to the 
Code of Federal regulations. 

This rulemaklng ls effective Immedi
ately, and Is Issued Wlder U1e authority 
of Sectlons 101, 110, 111, 112 and 301 of 
the Clean Air Act. as amended 42 U.S.C. 
1857, 18570- 5, 6, 7 and 1857g; 

Dated: June 11, 11>76. 

JACK E. RAV&N, 
.Regfonal Admintatrotor. 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

DELEGATION OF AUTHORITY TO THE 
STATE OF GEORGIA 

Part 60 of Chapter I. Title 40, Code of 
Federal Regulations, Is amended as fol
lows: 

2. In § 60.4, paragraph Cb> CL) is re
vised to read as follows: 

§ 60.4 Addrais. 
• • • • • 

(b) ••• 

(L) State of Georgia, Environmental Pro
tection Division, Department of Natural Re
sources, 270 WMh!ngton Street, s.w~ At
lanta, Georgia 30334. 
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SUBCHAPTER C---JllR PROGRAMS 

[FRLli74-3) 

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 Countr 
Air Pollution Control Districts 

Pursuant to the delegation of author
ity !or the standards of performance for 
new stationary sources <NSPS> to the 
State of califomla on behalf of the 
Fresno County Air Pollution Control 
District, the Mendocino County Air Pol
lution Control District, the San JoaQUin 
County Air Pollution eor.trol District, 
and the Sacramento County Air Pollu
tion Control District. dated March 29, 
J 976, EPA Is today amending 40 CF'R 
60.4, Address, to reflect this delegation. 
A Notice announcing this delegation la 
published today In the Natlce 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 
Air 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 rulemaklng effective Imme
diately in that It Is an administrative 
chenge and not one of substantive con
tent. No additional substantive burdens 
are· lmpooed on the parties affected. The 
delegation which ls reflected by this ad
ministrative amendment was effective on 
March 29, 1976, and It serves no purpose 
to delay the technical change of this ad
dition of the Air Pollution Control Dis
trict addresses to the Code of Federal 
Regulations. 

This rulemalting is effective immedi
ately, and Is Issued under the authority 
of section 111 of the Clean Air Act, aa 
amended £42 U.S.C. 1857c-6l. 

Dated: June 15, 1976. 

STANLEY W. WGRO, 
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 <b> Is amended 
by revising subparagraph. P to read aa 
follows: 

§ 60.4 Address. 
• • 

(b) ••• 

<A>-<E> • • • 
CF) California: 

• .. • 

Bay Area Air Pollution Control District, 9311 
Ellis St .. San Francisco, CA 94109 

Del, Norte County Air Pollution Control Dl.8-
trlct, Courthouse, Crescent Ctty, CA 95631 

Fresno County Air Pollution Control Dtstrtct, 
515 8. Cedar Ave., Fresno, CA 93702 

Humboldt County Air Pollution Control Dis
trict, 6600 S. Broadway, Eureka, CA 9ii601 

Kern County Air Pollution Control Dlatrtcn, 
1700 Flower St. (P.O. Boz 997), Bakendleld, 
CA93302 

V-147 

Mendocino County Air. Pollution Contnil 
Dlstrlct, County Courthowie, Uklab, OA 
95492· 

Monterey Bay Untiled Air Pollution Control 
Dlstrtcn, ~ Chlll'Ch St.: (P.O. Boe ffT). 
Salinas, CA 93901 . 

Northern Sonoma County· Air Pollution Con
trol District. 3313 Chanate Rd., Santa Rom, 
CA95404 

Sacramento County Air Pollution Control 
D!atrlct, 2221 Stockton Blvd .. Bacramenw 
CA96827 . ' 

San Joaquin County Air Pollution Control 
District, 1601 P:. Hazelton St. (P.O. Bos 
2009), Stockton, CA 95201 

Trinity County Air Pollution Control Dla
trlct, Boz AJ, Weaverville, CA 96093 

Vent~ County Air Pollution Control Dta
trtct, 6211 B. Santa Clara St., Ventura, OA 
93001 . 

FEDERAL UGISTEt. VOL 41; NO, 132-
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40 Title 40--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 Call· 

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 <NSPS) to the State 
or California on behalf of the Madera 
County Air Pollution Control District, 
dated May 12, 1976, EPA ls 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 t.he FEDERAL RECIS'Il:ll, 

Environmental Protection Agency, FRL 
59'-8. The amended f 60.4 is set fortJI be
low. U adds the address Of the "'-Iadera 
County Air Pollution Control District. to 
whlch must be addressed all reports, re
quests. applications, submlttals, and 
communications pursuant to this part by 
sources subject to the NSPS located 
wit.bin this Air Pollution Control District. 

The Administrator finds good cause for 
foregoing prior public notice and for 
makl.nr this rulemaklng effective immed
iately ln 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 effeetive 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 authority 
of Section 111 of the Clean Air Act, as 
amended 142 U.S.C. 1857c-6J. 

Dated: July 27, 1976. 
PAUL DEFALCO. 

Regional Administrator. 
Region IX. EPA. 

'Pa.rt 60 of Chapter I, Title 40 of the 
Code of Federal Regula tlons Is amended 
as follows: 

1. In fi 60.4 paragraph <b) is amended 
by revising subparagraph F to read as 
follows: 
§ 60.4 Address. 

Cb) • • • 
F--CAJ.IFORNIA. 

Bay Ar~a 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
trict, 5600 S. B~oadway, 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
trict, 135 W. Yosemite Avenue, Madera, CA 
93637 

RULES AND REGULATIONS 

l\lendoclno 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, Weavervllle, CA 96093 

Ventura County Air Pollution Control Dis
trict, 625 E. Santa Clara St., Ventura, CA 
93001 

fFR Doc.76-23146 Flied 8-6-76:8:45 am) 
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4 1 Title 40-Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
SUBCHAPTER C-AIR PROGRAMS 

(FRL 600-4) 

PART 60-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 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 Is an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are imposed on the parties aft'ected. The 
delegation which 1s reflected by this ad
minlstratlve amendment was effective on 
June 30, 1976, and tt serves no purpose to 
delay the technical change of thls addi
tion of the U.S. Virgin Islands address to 
the Code of Federal Regulations. 

This rulemaklng 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: August 4, 1976. 
GERALD M. HANSLER, 

Regional Administrator, 
Region II. 

1. In § 60.4 paragraph <b> Is amended 
by revising subparagraph <CCC> to read 
as follows: 

§ 60.4 Addrcs!. 
• • 

(b) ••• 

<BBB) • • • 
<CCC)-U.S. Virgin Islands: U.S. Vir

gin Islands Department of Conservation 
and Cultural Aft'airs, 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) 
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42 (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 of 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 
In 40 CFR Part 60. The provisions of 
I 60.13(1) allow the Administrator to 
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 of alternative 
monitoring equipment. Since EPA did 
not Intend to prevent monitoring equip
ment manufacturers from applying for 
approval of alternative monitoring 
equipment, I 60.13!1l Is being revised. As 
revised, any person wm be allowed to 
make application to the Administrator 
for approval of alternative monitoring 
procedures or requirements. 

This revision does not add new require
ments, rather It provides greater flexl
blllty for approval of alternative equip
ment and procedures. This revision la 
effective <date of publication>. 
(Sections 111, 114, and 301 (a) ot the Clean 
Air Act, as amended by sec. 4(a) ot Pub. L. 
91-604, 84 Stat. 1678 and by sec. 16(c) (2) ot 
Pub. L. 91-604, 84 Stat. 1713 (42 U.S.O. 18670-
6, 1857<>-9, and 1867g(a)) .) 

Dated: August 13, 1976. 

RUSSELL E. TRAIN, 
Administrator. 

In 40 CFR Part 60, Subpart A la 
amended as follows: 

1. Section 60.13 ls amended by revising 
paragraph <I> a.s follows: · 

§ 60.13 Monhoring requirements. 

• • • • 
m After receipt and consideration ot 

written application, the Admlnistrat.or 
may approve alternatives to any monJ
torlng procedures or requirements of tb1a 
part Including, but not limited to tbe 
following: 

• • 
(FR Doc.76-24566 Flled 8-19-78;8:45 am) 
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ANCE FOR NEW STATIONARY SOURCES 

5. By revising § 60.9 to read as follows: 

§ 60.9 Arnilahility of information. 

The availability to 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 by 
§ 2.201 through § 2.213 of this chapter 
and not by § 2.301 of this chapter.> 
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4 4 Title 40-Protection of Environment 
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 Call· 

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 .<NSPS> 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 reflect 
this delegation. A notice announCing 
this delegation is published today at 41 
FR 40108. The amended§ 60.4 Is 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 FR, 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 Pollution Control 
District. · · · 
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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 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. 

This rulemaklng Is effective immedi
ately, and Is Issued under the authority of 
Section 111 of the Clean Alr Act, · aa 
amended C42 U.S.C. 1857c-6> · 

Dated: September 8, 1976. 

L. RUSSELL FREEMAN, 
Acting Regional Admlnlatrator, 

Region IX, EPA. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. In I 60.4 paragraph Cb> (f) Is re
vised to read as follows: 

Ii 60.4 Address. 

• .. 
<b> • • • 

(I"} California; 

• • • 

Bay Area Air Pollution Control District, 939 
Ellis St., San Francisco, CA 94109 

Del Norte County Air Pollutlon Control Dis
trict, Courthouse, Crescent City, CA 95531 

Fresno County Air Pollution Control District, 
615 S. Cedar Avenue, Fresno, CA 93702 

Humboldt County Air Pollution Control Dla
trlct, 6600 S. Broadway, Eureka, CA 95601 

Kern County Air Pollution Control District, 
1700 Flower St. (P.O. Box 997), Bakers
field, CA 93302 

Madera County Air Pollution Control Dis
trict, 135 W. Yosemite Avenue, Madera, CA 
93637 

Mendocino County Air Pollution Control Dis
trict, County Courthouse, Ukiah, CA 95482 

Monterey Bay Unified Air Pollution Control 
District, 420 Ch Urch St. (P.O. Box 487), 
Salinas, CA 93901 

Northern Sonoma County Air Pollutlon Con
trol District. 3318 Cbanate Rd., Santa 
Rosa. CA 95404 

Sacramento County Air Pollution Control 
District, -8701 Branch Center Road, Sacra
mento, CA 95827 

Ban Joaquin County Air Pollution Control 
District, 1801 E. Hazelton St. (P.O. Box 
2009), Stockton, CA 95201 

Stanislaus County Air Pollution Control Dis
trict. 820 Scenic Drive, Modesto, CA 95360 

Trinity County Air Pollutlon Control Dia· 
trlct, Box A:J, Weaverville, CA 96093 

Ventura County Air Pollution Control Dis
trict, 628 E. Santa Clara St., Ventura, CA 
93001 . 

(PR Doc.76-27175 Piled 9-16-76;8:0 am) 
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45 11t1e 40--Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

[PBL 1119-1) 

SUBCHAPTER ~IR 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 AUTitORITY TO nIE STATJ: 
OF ALABAMA 

The amendments below institute cer
tain address changes for reports and ap
pllcations 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 emlsslon 
standards for hazardous air pollutants. 

A notice announcing the delegation of 
authority is published elsewhere in this 
issue Of the FEDERAL REGISTER. These 
amendments provide that a.11 reports, re
quests, applications, submittals, and 
commurucattons previously reulred for 
the delegated reviews -:vill now be sent 
Instead to the Air Pollution Control Divi
sion, Alabam:f Air Pollution Control 
Commission, 645 South McDonough 
f;)treet, Montgomery, Alabama 36104, in
stead of EPA's Region IV. 

ThP Regional Administrator finds good 
cause for foregoing prior public notice 
and for making this rulemaking e!Jective 
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 thb 
administrative amendment was e!Jectlve 
on August 5, 1976, and It serves no pur
pose to delay the technical change ot 
this addition of the State ad<lress to the 
Code of Federal Regulations. 

This rulemaking ls effective Immedi
ately, and 1s 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 Admlmstrator. 

Part 60 of Chapter I, Title 40, Code of 
FederaJ Regulations, 1s amended as fol
lows: 

1. In § 60.4, paragraph <b> ts amended 
by rev1sing subparagraph <B) to read aa 
fellows: 

§ 60.-i Addren. 
• • • 

(b) ••• 

(B) State ol Alabama, A1J' Pollution Ocll
trol Dlvlslon, Air PoUutton ConVOl Commie.. 
Ilion. 848 8. McDonough atreei. Montsomer7. 
Alabama HICK. 
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4 6 Title 4~Protection of Environment 
CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
SUBCHAPTER C-AIR PROGRAMS 

[FRL 623-7) 

PART 6~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 ls today amending 40 CFR 60.4, 
Addres1, to reflect this delegation. A 
notice announcing this delegation is pub
lished Thursday, September 30, 1976 <41 
FR 43237 J. 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, requests. ap
plications, submittals, and communica
tions to the Administrator pursuant to 
this part must be sent. is set forth below. 

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 rulemak.ing 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 Addrcs~. 

(b) • • • 

(A)-(0) • • 0 

(P) State of Indiana. Indiana Air Pollu· 
tlon Control Board. 1330 West Michigan 
Street, Indianapolis, Indiana 4620G. 

• 
[FR Doc.76-28507 Flied 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 

(FRL 629-8) 

PART 6~STANDARDS OF PERFORM· 
ANCE FOR STATIONARY 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 fo1· 
new sources <NSPS> and national emis
sion standards for hazardous air pol
lutants <NESHAPS> 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 61.04 
which add the afldress 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 fo1· 

foregoing prlor 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 imposed on the parties affected. The 
delegation which is 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 ts eft'ective immedi
ately, and Is 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, 1916. 
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 <b> Is amended 
by revising subparagraph (JJ) to read 
as follows: 
§ 60 .. t. Add1·cs8. 

• 
(b) ••• 

(A)-(Z) • • 0 

(AA)-(11) • 0 0 

(JJ)-State of North Dakota, State De
partment of Health, State Capitol, Btamarck, 
North Dakota 58S01 • 
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Title 40-Protection of Emtironment 
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· 
i'ornia On Behalf of Santa Barbars 
County Air Pollution Control District 

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 
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 
th~ address of the Santa Barbara 
County Air Pollution Control District, to 
which must be addressed all reports, re
quests; applications. submi:t;tals, 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 efi'ective on 
SeptemJM!r 17, 1976 and 1t 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 C42 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 Cb> (3> is 
amended by revising subparagraph F to 
read as follows: 
§ 60.4 Addrf'SS. 

0 

(b) ••• 

(3) ••• 

(A)-(E) • • 0 

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. 

Humboldt County Air Pollution Control 
District. 5600 s. Broadway, Eureka, CA 95601. 

Kern County Air Pollution Control Dis
trict. 1700 F1ower St. (P.O. Box 997), Bakers
field, CA 93302. 

Madera County Air Pollution Control Dis
trict, 136 W. Yosemite Avenue, Madera, CA 
93637. 

Mendocino County Air Pollution Control 
District, County CourthOUS3, tnilah, C~ 
95482. 

Monterey Bay Unllied Air Pollution Con
trol District, 420 Churoh St. (P.O. Boll .;1117), 
Salinas. CA 9390 I. 

Northern Sonoma County Air Pollution 
Control District, 3313 Chanate Rd., Santn 
Rosa. CA. 95404. 

Sacramento County Air Pollution Control 
District. 3701 Branch Center Road, Sacrn
mento. CA 95827. 

San Joaquin County Air Pollution Control 
District, 1601 E. Hazelton St. (P.O. Box 2009) .. 
Stockton. CA 95201. 

Santa Barbara County Air Pollution Con
trol District, 4440 Calle Real, Santa BarbQl'Cl, 
CP.. 93110. 

Stanislaus County Air Pollution Control 
District. 820 Scenic Drive. Modesto, OA 96360. 

Trinity County Air Pollution Control Dis· 
trlct. Box AJ, Weaverville, CA 96093. 

Ventura County Air Pollution Control Dis· 
trlct. 625 E. Santa Clara St., Ventura, OA 
93001. 

(FR Doc.76-32104 Flied 11-2-76;8:.;!6 ir.m) 
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CHAPTER 1-IENVIRONMIENTAL 
PROTECTION AGENCY 

SUBCHAFTER <:-AIR PROGRAMS 

[FRL 639-3) 

fiilARY 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to Subpari D 

Standards of performance for fossil 
fuel-fired steam generators of more than 
73 megawatts <250 million Btu per hour> 
heat input rate are pro\ided under Sub
part D of 40 CFR Part 60. Subpart D Is 
amended herein t.o revise the application 
of the standards of performance for fa
cilities burning wood residues 1n combi
nation with fossil fuel. 
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Subpart D contains standards for par
ticulate matter. sulfur dioxide, nitrogen 
oxides, and visible emL~slons from stemm 
generntors. These standards, except for 
the one applicable to visible emlsslorui, 
are based on heat input. For sulfur di
oxide, there are separate standa.rds i'oi" 
liquid fossU fuel-fired and solid fossil 
fuel-fired facilities with provisions for a 
prorated standard when combinations of 
different fessil fuels are fired. There 1s 
no sulfur dioxide standard for gaseous 
fossil fuel-fired facilities since they Gmlit 
negligible amounts of sulfur dioxide. 

To date, there have been two ways for 
a source owner or operat.or t.o comply 
with the sulfur dioxide standard: <l> By 
firing low sulfur fossil fuels or C2l by 
using flue gas desulfurlzatlon 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, o 
relatively high sulfur fossil fuel with m 
very low sulfur fossil fuel <e.g. natural 
gas> to obtain a fuel mixture which 
would meet the standard. The low sulfur 
fuel adds t.o 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 of Sub
part D permitted the heat content of 
fossil fuels but not wood residue to ba 
used In determining compliance with thG 
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 hour> are subject t.o Subpart D. 

RATIONALE FOR THE AMENDMENTS 
Wood residue, which includes bark, 

sawdust, chips, etc., Is not a fossil fuel 
and thus has not been allowed for use as 
a dilution agent In complying with the 
sulfur dioxide standard for steam gener
at.ors. Several companies have requested 
that EPA revise Subpart D t.o permit 
blending of wood residue with high sulfur 
fossil fut'ls. This would enable them t.o 
obtain a fuel mixtw·e low enough in sul
fur to comply v.ith the sulfur dioxide 
standard. Since Subpart D allows the 
blending of high and low sulfur fossil 
fuels. EPA has conclnded that It Is rea
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 continuously fire wood residue In 
combination with fossil fuel. New facili
ties will comply with the standards for 
less cost than at present because they

0 
will be able to use wood residue, a valu
able source of energy, as an alternative to 
expense low sulfur fossil fuels. Also, 
using wood residue as a fuel supplement 
instead of low sul!ur fossil fuels wW &'0° 



suit In substantial savings In the con
swuptlon of scarce natural gas and 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 desulfurizatlon systems at 
new facillties. There wlll be no adverse 
environmental Impact: neither sulfur di
oxide nor nitrogen oxides emissions wlll 
lncrea.5e as a result of this action. Con
sidering the beneficial, environmental, 
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 
Gteam generators. 

In making U1ls 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 
atandard for particulate matter <0.1 
i;iound per mllllon Btu>. There Is not 
sufficient Information available at this 
time to determine what level of particu
late matter emissions ls achievable: how
ever, EPA ls continuing to gather Infor
mation on this question. If EPA deter
mines that the particulate matter stand
ard Is not , achievable, appropriate 
changes wlll be made to the standard. 
Any change would be proposed for pub
lic comment: however, In the Interim, 
owners and operators wlll be subject to 
the 43 nanogram per Joule standard. 

'F' FACTOR DETERMINATION 

New facilities firing wood residue in 
combination with fossil fuel wlll 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(f) <41, 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<!> <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 units of measurements. EPA now 
u..c:es the International System of Units 
<Sll as set forth in a publication by the 
American Society for Testing and Ma
terials entitled "Standard fol" Metric 
Practice" <Designation: E 380-76>. The 
following amendments to Subpart D re
fiect the use of SI units. 

MISCELLANEOUS 

Since these amendments are expected 
to have limited applicability, no environ
mental Impact statement Is required for 
this rulemaklng pursuant to section 1 (bl 
of the "Procedures for the Volw1tary 

· fW!.IES AND ftEGU!.A YIONS 

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 JJUb!ishing 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 wlll remove an existing 
rest.rictlon on operations without in
creasing emissions and wlll 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 
wlll 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. as amended by section 4(a) of Pub.L. 
91-{104, 84 Stat. 1678, and by section 16(c) (2) 
of Pub.L. 91-{104, 84 Sta~. 1713 (42 U.S.C. 
1857c-{I, 1857c-9, 1857g(a)) .) 

Date: November 15, 1976. 
JOHN QUARLES, 

Acting Admlnisfrator. 

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 
<SD of Units as follows: 
§ 60.40 Applicability and designation ol 

atTPctcd facility. 

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

(1) Each fossil fuel-fired steam gener
ating unit of more than 73 µiegawatts 
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 hourJ. 

(bl 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 Ce> as follows: 
§ 60.41 Definitiong, 

0 

<dl "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 pur
pose of producing steam by heat transfer. 

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

3. Section 60.42 is amended by revising 
paragraph <a> (1) and by substituting SI 
units In paragraph <a.> <l> as follows: 

§ 60.42 Standard for particulmte rnauerr. 
<a> • • • 
1 I> Contain particulate matter In ex

cess of 43 nanograms per joule heat in
put <0.10 lb per milllon Btu> derived 
from fossil fuel or fossil fuel and wood 
residue. · 

4. Section 60.43 Is amended by revising 
paragraphs Cal <ll and <a> <2>, by sub
stituting SI units In paragraphs Ca> (1) 
and <a> <2>, and by revising the formule, 
In paragraph <b> as follows: 
§ 60.43 Standard for sulfur dionide, 

<a> o o o 

( 1 > 340 nanograms 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 nanograrns per Joule heat In
put 0.2 lb per mlllion Btu> derived from 
solid fossil fuel or solid fossil fuel and 
wood residue. 

<b> When different fossil f'uels 0 are 
burned simultaneously in any combina
tion, the applicable standard <in ng/J) 
shall be determined by proration using 
the following formula: 

where: 

PSeoi y( 340) + z( 520) 
11+z 

PS~02 is the prorated standard for sulfur 
dioxide when burning different fuels 
simultaneously, in nanograms per 
joule hent input derived from all 
fossil fuels fired or from all foBSil 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. 

0 0 

5. Section 60.44 ls amended by revising 
paragraphs (al <ll, <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 o~idee. 
<a> o o o 

<l > 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 mlllion 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 fossll fuel 
and wood residue <except lignite or e, 
solid fossil fuel containing 25 percent, 
by weight, or more of coal refuse> . 

<b> When different fossll fuels are 
burned simultaneously in any combina
tion, the applicable standards Cin ng/J) 
shall be determined by proration. Com
pliance shall be determined by using the 
following formula: 
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• z(86) +y(l30) +1:(300) 
PSNo.= z+y+z 

'll·here: 
PSNO, is the prornwd standard for nitro~ 

gen oxides when burning different 
fuels simultaneously, in nanogrnms 
per joule bent input derived from nil 
fossil fuels firrd or from all fo~sil fuels 
nnd wood residue fired, 

z is the percentage of total Ii.cat input 
derived from gaseous fossil fuel, 

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

• is the percentage of total heat input 
derived from solid fossil fuel (except 
lignite or a solid fossil fuel containing 
25 percent, by weight, or more of coal 
refuse). 

When Ugnlte or a solid fossil fuel con
taining 25 percent, by weight, or more 
of coal refuse Is burned In combination 
with gaseous, liquid, other solid 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) (i). (f) (4) (ii). (f) 

<4><W>, <fl <4> Clvl, (f) <5>, and (f) <5> 
<ii>, by adding paragraphs (f) <4> <v> 
and Cf> <5> <iii), and by revising para
graph m <6> as follows: 
§ 60.45 Emission and fuel monitoring. 

• • • 
<e> An owner or operator required to 

ln8tall ·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) • • • 

<I> E=pollutant emissions, ng/J <lb/ 
million Btu> . 

<2> C=pollutant concentration, ng/ 
dscm <lb/dscf>, determined by multiply
ing the average concentration <ppm> for 
each one-hour period by 4.15x10' M ng/ 
dscm per ppm <2.59x10-• M lb/dscf 
per ppm> 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) • • • 

(!) For anthracite coal as classified 
according to A.S.T.M. D 388-66, F= 
2.723x10-' dscm/J <10,140 dscf/mlllion 
Btu> and F.=0.532XlO-' scm CO,/J 
U,980 scf CO,/mllllon Btu>. 

<II> For subbltumlnous and bituminous 
coal as classified according to A.S.T.M. D 
388-66, F=2.637x10-1 dscm/J <9,820 
dscf/mlllion Btu> and Fc=0.486x10-1 
scm C02!J Cl,810 scf C02/mllllon Btu). 

<liD For liquid fossil fuels including 
crude. residual, and distillate oils, 
F=2.476x 10-1 dscm/J rn.220 dscf/mll
llon Btu> and Fc=0.384 scm· C02/J 
0,430 scf C02/mllllon Btu>. 

<Iv> For gaseous fossil fuels, F=2.347. 
x 10-" dscm/J 8,740 dscf/milllon Btu>. 

RULES AND REGULATIONS 

For natural gas. propane, and butane <9.233 dscf/mllllon Btu> and Fa=0.20'1 
fuels, Fc=0.279x 10-1 scm C02/J <l,040 dscm/J <l,842 dscf/mllllon Btu>. 
scf C02/mllllon Btu> for natural gas, <5> The owner or operator may use the 
0.322x10-1 scm C02/J (1,200 scf C02/ following equation· to detennlne an P 
million Btu) for propane, and 0.338x10-1 factor <dscm/ J or dscf/mllllon Btu> on 
scm C02/J <1.260 scf C02/mllllon Btu> a dry basis <If It Is desired to calculate F 
for butane. on a wet basis, consult the Admlnlstra-

<v > For bark F=l.076 dscm/J <9.575 torl or Fe factor <scm C02/J, or scf C02/ 
dscf/mllllon Btu> and Fo=0.217 dscm/J million Btu> on either basis In lieu of the 
<l,927 dscf/million Btu>. For wood res!- F or Fe factors specified In paragraph 
due other than bark F=l.038 dscm/J Cf> <4> of this section: ·· · 

227.0(%H) +95.7(%C) +35.4(%8) +B.6(%N)-28.5(%0) 
F= GCV 

·(SI units) 

1Qe[3.64(3H) +I.53(3C) +0 .. 57(3S)+0.14(%N)--0.46(%0)) 
F GCV 

(English units) 

F 20.0(%C) 
• GCV 

(SI units) 

F _321 Xl~(%C) 
.- GCV 

(English units) 

(!) • • • 

<Ill GCV is the gross calorific value 
<kJ/kg, Btu/lb> of the 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. 

<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. 

<6> For affected facilities firing com
binations of fossil fuels or fossil fuels and 
wood residue, the F or F. factors deter
mined by paragraphs (f) <4> or (f) <5> of 
this section shall be prorated in accord
ance with the applicable formula as fol
lows: 

n n 
F='L:iX,F, or F.=L:iX,(F,) 1 

where: 
• i=l . 1-1 

X 1 =the fraction of total heat Input 
derl ved from each type of fuel 
(e.g. natural gas, bituminous 
coal. wood residue, etc.) 

F 1 or (Fe) 1 =the applicable F or F, factor for 
each fuel type determined In 
accords.nee with paragraphs 
(f) (4) and (fl (5) of thls 
section. 

n=the number of fuels being 
burned In combination. 

7. Section 60.46 Is amended by sub
stituting SI units In para.graphs <b> and 
<f> and paragraph <g> is revised as fol
lows: 

§ 60.46 Test methods and procedures. 

<b 1 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 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 
<320°F>. 

• 
<f> For each run using the methods 

specified by paragraphs Cal <3>, <a> <4>, 
and <a) <5> of this section, the emissions 
expressed In ng/J <Ib/milllo11 Btu> shall 
be determined by the following pro
cedure: 

E=CF 20.9 
20.9 -percent 0 1 

where: 

(1) E=pollutant emission 
mllllon Btu). 

) 

n_g!J (lb/ 

(2) C=pollutant concentration, ng/ 
dscm (lb/ dsct), determined by method II, 8, 
or 7. 

(3) Percent O,=oxygen content by vol
ume (expressed as percent), dry basis. Per
cent oxygen shall be determined by using the 
Integrated or grab sampling and ana1111111 
procedures ot Method 3 as applicable. 

The sample shall be obtal.p.ed as followt: 

• 
(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/lbl by the rate of each fuel burned 
<In kg/sec or lb/hr>. Gross caloriftc 
values are determined In accordance with 
A.S.T.M. met.hods 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 
value 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 m·;; ti.tial balance over the steam 
generation sy.>tem. 
(Sections 111. 114, and 301(a) of ·the Clean 
Al Act as amended by section 4(a) of Pub. L. 
91~04, 84 Stat. 1678 and by section 15(cl (2) 
of Pub. L. 91-604, 84 Stl\t. 1713 (42 U.S.C. 
1867c-6, 1857c-9, 1857g(a)). 

IPR Doc.78-33966 Flied 11-19-76;8 :45 e.m I 

5 O· Title 40-Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 

PROTECTION AGENCY 
[FRL 639-2] 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to Reference Methods 13A 
and·.];38 

On August 8. 1975 (40 FR 3315ll, the 
Environmental Protection Agency <EPA> 
Promulgated Reference Methods 13A and 
UB 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
tinued to evaluate them and as a result 
has determined the need for certain 
amendments to improve the accuracy 
and precision o! the methods. 

Methods 13A and 13B requlre assembly 
of the fluoride ·sampling train so that 
the filter ls located either between the 
third and fourth impingers or In an 
optional location between the probe and 
first implnger. They also specify that a 
frltted 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 test.s have been performed, It Is be
Eeved that fluoride retention may also 
occur If a sintered metal frlt filter sup
port Is used. However, In tests performed 
using a 20 mesh stainless steel screen 
as a filter support 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 fllter Is located between 
the probe !\nd ftrst implnger. If the filter 
Is located In the normal position between 
the third and fourth lmpingers, the glass 
frit filter support 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 finu that good cause exists 
for not publishing this action as a notice 
o! proJ:)\)sed 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 Methoda 
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, Title 40 of the 
Code of Federal Regulations, Appendix 
A Is amended as follows: 

1. Reference Method 13A Is amended 
as follows: 

Ca> 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 l ". 

<b> Section 5.1.5 ls revised to read aa 
follows: 

6.1.11 Filter holder-If located between the 
probe and first lmplnger, borosilicate glua 
with & 20 mesh stainless steel screen filter 
support and a elllcone rubber gasket: neither 
a glass frtt filter support nor a sintered metal 
filter support may be used If the !liter la In 
front of the lmplngers. It located between 
the third and fourth lmplngers, bol'061llcate 
glass with a glass frtt filter support e.nd a 
slllcone rubber gasket. Other material& of 
construction may be used with approval from 
the Administrator. e.g., I! probe liner Is stain
less steel, then filter bolder may be stalnleu 
steel. The bolder design shall provide a posi
tive seal against leakage from the outside or 
around the filter. 

<cl Section 7 .1.3 Is amended by re
vising the first two sentences of the sixth 
paragraph to read as follows: 

7.1.3 Prepare.tlon or collection train. • • • 
Assemble the train a.a shown In Figure 

13A-1 with the filter between the third and 
fourth lleplngers. Alternatively, the ftlter 
may be placed between the probe and ftrst 
lmptnger tr a 20 mesh stalnlese steel screen 
Is used for the fl! ter support. • • • · 

• • • 
Cdl In section 7.3.4, the reference In 

·the first paragraph to "section 7.3.6" Is 
corrected to read "section 7.3.5". 

2. Reference Method 13B Is amended 
as follows: 

Cal In t.he third line of section ~. the 
phrase "300µg/liter" is corrected to read 
"300 mg/liter". 

(bl Section 5.1.5 is revised to read ae 
follows: 

5.1.5 Filter holder-«! located between the 
probe and first lmplnger, boroslllcate glBl!ll 
with a 20 mesh stainless steel screen filter 
support 11nd a silicone rubber gasket: neither 
a glass frlt filter support nor a sintered metal 
filter support may ·be used If the filter Is In 
front or the lmplngers. It located between 
the third and fourth lmplngers. borosilicate 
glass with a glass !rlt filter support and a 
silicone rubber gasket. Other materials of 
construction may be used with approval from 
the Administrator, e.g., IC probe liner Is stain
less steel, then filter holder may be stainless 
steel. The holder d.eslgn she.I! provide a posi
tive seal against leakage from the outside or 
around the filter. 

Cc> Section 7.1.3 is amended by revis
ing the flrst 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) ~·Ith the filter between 
the third and fourth lmplngers. Alterna
tively, the filter inay be placed between the 
probe the first lmplnger tr a 20 mesh stain
less steel screen Is used !or the filter sup· 
port. • • • 

• • • 
Cd> In section 7.3.4, the reference In 

the first paragraph to "section 7.3.6" Is 
corrected to read "section 7.3.5". 
(Secs. 111, 114, and 301 (a) 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, 
1957c-9, and 1857g(2)) .) 

IFR Doc.76-34888 Flied 11-26-76;8:45 am) 
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51 Title 4G--Protection of Environment 

CHAPTER 1-ENVlRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C--AIR PROGRAMS 

[FRL 651--5) 

PART 6G--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 atit.i1or-
Uy for. the standards of performance for 
new stationary sources <NSPS• t<> tt1e 
Piina County Health Department on be
half of the Pima County Air Pollution 
Control District, dated October 7, 1976, 
EPA Is today amendlng 40 CFR 60.4 
Address, to reflect thll: delegation. A 
document announcing thts delegatton 
is publi$hed today nt 41 FR in the Notices 
section of this issue. The amended 
§ 60.4 is set forth below. It :tdds U1e 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 wit.hin this Air Pollution 
Control District. 

The Administrator finds good cause for 
foregoing prior public notice and for 
making this rulcmaking 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 
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 immedl
ateb'. and ls Issued under the authority 
of Section 111 of the Clean Air Act, as 
amended (42 U.S.C. 1867c-6>. 

Dated: November 19, 1976. 

R. L. O'Cm•NELL, 
Acting Regional Administrator. 

Environmental Protection 
Agency, Region lJC. 

Part 60 of Chapt.er I,. Title 40 ol the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4 paragraph (bl ls amended 
by adding subparagraph D to read as 
follows: 
§ 60. i A•ldress. 

• • 
(3) • 
(A)-(C) • • • 
D-Arizona 

• • • 

Pima County Air Pollut.tnn Cvutrol Dlll
trlct, 151 West Congre'• s1 ,. ···•·. Tucson. AZ 
85701. 

• .. 
I l"R Doe. 76-35562 Flied 12-2-76; 8: 45 am I 
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52 (PRL 657~) 

PART 60-STANDARDS OF PERFORM
ANCE FQR NEW STATIONARY SOURCES 

Delegation of Authority to State of Califor
nia on Behalf of San Diego County Air 
Pollution Control District 

Pursuant to the delegation of authortt:r 
for "the standards of performance for 
new stattorilUT llOUl'CN (NBP8) to tb.e 
State of California on behaff oT the SU1 
Diego County Air Pollution Control Dla
trlct. dated November 8, 1976, EPA ls 
today amending 40 CFR 60.4 Address, to 
reflect this delegation. A Notice announc
ing this delegation ls published in the 
Notices section of this issue, under EPA 
<FR Doc. 76-36929 at page 54798> •• The 
amended D 60.4 is set forth below. It adds 
the address of the Ban Diego County Air 
Pollution Control District. to which must 
be addressed all reports, requests, appli
cations, submittals, and communications 
pursttant to this part by sources subject 
to the NSPS located within this Air Pol.,, 
lution Control District. 

The Administrator finds good cause 
for foregoing prior public notice and for 
making this rulemaklng effective lmm&
dlately in that It ls an administrative 
cbange and not one of substantive con
tent. No additional substantive burden.'! 
are imposed on the parties affected. The 
delegation which ls reflected In this ad
mlnlstrative amendment was effective on 
November 8, 1976 and it serves no pur
pooe 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 tmmedi· 
ateIY, and is 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, 
Environmental Protection 
Agency, Region IX. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations ts amended 
as follows: 

1. In § 60.4 paragraph (bl ls amended 
by revising subparagraph P to read as 
follows: 
§ 60.,1 AddrrR•, 

(bl ••• 

(A)-(E) • • ' ' 
P--Oallforn la: 
· Bay Area Air Pollut.lon Control D!Rtrtct, 
939 E111s Street, San Frnnclsoo, CA 94100. 

Del Norte County Air Pollution Control 
Dletl'lct, CourthouM, Crescent Olty, OA 95531. 

Fresno County Air Pollution Oontrol DIA· 
trlct, 515 S. Cedar Avenue, Fresno, CA 93'101. 

Humboldt County A1r Pollution Control 
District, 5600 S. Broadway, Eureka, CA 96601. 

Kem County Air Pollution. Control Dis
trict. 1700 Plower Street (P.O. Box 997), 
Bakersfield, CA 933011. 

Madera County A1r Pollutlon Control Dis
trict, 1Jl5 W. Yosemite Avenue. Madera OA 
93637. • 

Mendoc.lno County Air Pollutton control 
District, County Courthouse, UkJah, OA 
95482. 

V-155 

Monterey Bay Unified Air Pollution control 
District, 420 Church Street (P.O. BOK 41'1t 
Salinas, CA 93901. · · 

Northern Sonoma County Air PolluUoD 
Control District, 3313 Chanate Road, Sant& 
:Roea, CA 95404. 

Sacramento County Air Pollution Contftll 
District, 3701 Branch Center Road, aa.cn
mento, CA 95827. 

S&n Dleao Oount1 AJr PolluUOA Ooa&nll 
Dlatztcl, tllO Oh...,..U Dft,. .. a.. i-.. 
CA 92121. · 

San Joaquin County Air Pollution Control 
Dl!lvlct, 1601 E. Hazelton Street (P.O. Boll 

.. 2009) Stockton, CA 95201, 
Santa Barhara County Air Pollutlbn Con

trol District, 4440 Calle Real San ta Barbara 
CA 93110, ' ' 

Stanll!lnu11 County Air Pollutlon Control 
District, 820 &enlc Drive, Model!to, CA 96360. 

Trinity County Air Pollutlon Control Dls
Wlct, Box AJ, WeavervUle, CA 96093. 

Ventura County Air Pollutlon Control Dls
\rlct, 626 E. Santa Clara Street Ventura CA 
93001. • • 

IPR Doc,.76·36925 Filed 12-14-76;8:45 am] 
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53 [FRL 661-6) 

PART 60--STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of Ohio 

Pursuant. t.o t.he delegation of autho1ity 
to Implement t.he standards of per
f :•1 :11:"111ce for new stat.lonary sources 
'~SPS 1 to the State of Ohio on August 4, 
J!l"ifl. EPA ls t,od:"ly amending 40 CFR 
f0.4. Address to reflect this dclcgat.ion. 
A Notice> rmnotmring this delegation is 
pnhli~hed in the Notices section of this 
!~~lie of the FEDERAL REGISTER (FR Doc. 
i6-37487J. The amended § 60.4 is set 
forth . below which adds the addresses 
of the Agencies in Oilio which assist the 
St.ate in the delegated authorit.y to that 
list of addresses to which all reports, re
que.<;ts. applications, submittals, 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.hls nilemaking effective immediately ln 
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 Federal 
Regulations. 

This rulemaking ls effective immedi
ately, and ls issued under the authority 
of section 111 of the Clean Air Act, as 
amended. 
1.42 u.s.c. 1657c-6.) 

Dated: December 10, 1976. 

GEORGE R. ALEXANDER, Jr .. 
Regional Administrat.or. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amended 
as follows: 

1. In§ 60.4, paragraph (bl is amended 
by revising subparagraph KK, to read 
as follows: 
§ 60A Act.Ire ... 

lb) • • • 

(A)-(JJ) • • • 
(KK) Ohio--
Medina; Summ..lt a.nd Portage Counties; 

Director, Air Pollution Cont.rot, 177 South 
Broadway, Akron, Ohio, 44308. 

Stark county; Director, Air Pollution Con
trol Division, Canton City Health Depart
ment, City Hall, 2I8 Cleveland Avenue SW. 
canton, Ohio, 44702. 

Butler, Clermont. Ha.mllton a.nd Warren 
Counties; Superintendent, Division of Air 
Pollution Control, 2400 Beekman Street .. Cin
cinnati, Ohio, 452I4. 

Cuyahoga. ·county; Commissioner, Dhislon 
or Air Pollution Control, Department of 
Public Health a.nd Welfare, 2735 Broadway 
A,-enue, Cle\'eland, Ohio. 44115. 

Lorain County; Control Officer. Division of 
Air Pollution Control. 200 West Erie A\'enue, 
ith Floor, Lorain, Ohio. 44052. 

Belmont, Carroll, Columbiana, Harrl<;0n, 
Jefferson. and l\Ionroe Counties; Director, 
North Ohio Valley Air Authority (NOVAA), 
81f Adam3 Street, Stcubenvllle, Ohio, 43952. 

Clark, Darke, Greene, Miami, Montgomery, 
e.nd Preble Counties; Supervisor, Regional 
Air Pollut4on Control Agency IRAPCA), 
Montgomery County Health Department. 451 
Wf'fit Third Street, Da.yton, Ohio, 4.5402. 
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LucM County and the City or Rossford (ln 
Wood County); Director, Toledo Pollution 
Control Agency, 26 :.rain Street, Toledo, Ohio, 
43605. 

Adani.s, Brou·n. Lawrence, and Sc.Joto 
Counties; Engineer-Director. Air Division, 
Port .. mouth City Hea.lth Department. 740 
Second Stre<?t, PortRmouth, Ohio, 45662. 

AllPll, A.;hland. Auglaize. Crawford. Dc
flnnc<', Erie, Fulton. Hnncock. Hnrdln. H~nry. 
Huron. Knox, Mnrlon, Mercer, Morrow. 
Ottawa. Paulding, Putnam. Rlchla.nd, sa.n
dusky. &>nee a. Van Wert, Willia.ms, 
WO<><I !except City ot Rossford), and Wyan
dot CountJ('!:; Ohio Environment.al Protec
tion Agenc~·. Northwest District Office. 111 
Wei'& Wa.>11ington Street, Bowling Oreen, 
Ohio, 43402. 

A.>ht.abula. Geauga, Lake. l\fahoBlng, 
'Trumbull, a.nd Wa'l"ne Counties; Ohio Envl
ronmentAJ Protect!cm Agency, Northeast Dis
trict O:Jlce, 2110 East Aurora Road, Twins-
burg. Ohio, 44087. · 

Athens. Coshocton. Gallia, Guernsey, High
land. Hocking, Holm.es, Jackson, Meigs, 
lllorgnn. .Mu~lngum, Noble, Perry, Pike, 
Ro.;s;· Tu<cnrawa.•. Vinton, a.nd Washington 
Counties: Ohio Environmental Protection 
Agency, Southeast District Office, Route 3, 
Box 603, Logan, Ohio, 43138. 

Champaign, Clinton, Logan, and Shelby 
Counties: Ohlo Environmental Protection 
Agency, Southwest DI.strict Office. 7 Ea.Rt 
Fourth Street, Da.~-ton, Ohio, 45402. 

Delaware. Fairfield, Fayette, Fra.nklln, 
I.lcklng, l\fa.ctison, Picks.way, Md Un1on 
Countloo; Ohio Environmental Protect.Ion 
Agency, Centro.I District Office. 369 E~st 
Broad Street. Columbue, Ohio, 43215. 

JFR Doc.76-3'1488 Filed 12-20-76;8:45 am) 
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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 authorit.y includes the reviews 
under 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. 

V-156 

A notice an11oimcing the delegation of 
authority is puhlished elsewhere in thi. 
issue of the FEDERAL REGISTER. Thes 
amendments provide that all reports. re 
quests, applicat.ions. submittals. and 
communications previously required for 
the delegat.ed reviews will now be sent 
Instead to the North Carolina Environ
ment.al Management Commission. De
partment of Naturnl 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. 

TI1e Regional Administrat.or finds 
good cause for foregoing prior public 
notice and for making this rulemaklng 
effective immediately in that it is an 
administrative change and not one of 
substantive content. No additional sub
stantive burdens are imposed on the par
ties affected. The delegation which is 
reflected by this administ.rative 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 rulemakit1g is effective immedi
ately, and ls 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: December 21, 1976. 

JOHN A. LITTLE, 
Deputy Regional Administrator. 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 
• 2. Part 6:> of Chapter I, Title 40, Code 

of Federal Regulations, is amended as 
follows: In § 60.4, paragraph CbJ is 
amended by revising subparagraph III> 
to read as follows: 

§ 60.1 Adclr<'•~. 

lb• 
(Ai-(Htl) • 
I II) North Cnrolina Em·ironmPutal Man

agement Commission. Department of Natural 
and Economic Resources, DI vision of Envi
ronment.al l\lanagement, P.O. Box 27687, Ra
leigh, North Carolina. 27611. Attention: Air 
Quality 8C('tlon. 

SUBCHAPTER C-AIR PROGRAMS 

(FRL 664-3] 

PART 60--STANDAR!')S OF PERFOR~1-
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to S~<i:e of 
Nebraska 

Pursuant to the delegation of author
ity for the Standards of Performance 
for New Stationary Sources CNSPSl, to 
the State of Nebraska on November 24. 
1975, the Environmental Protection 
Agency <EPA> is today amending 40 CFR 
60.4, [Addre.<.s. J, to reflect thL5 delega
tion. A notice annotmcing this delegation 
Is published <December 30, i976 >, in the 
FEDERAL REGISTER. Effective immediately 
all requests, reports. applications, sub
mlttals, a.nd 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 <DECl. P.O. Box 
94653, State House Station, Lincoln, 
Nebraska 68509. However, reports re
quired pursuant to 40 CFR 60.7<al 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 
c:in 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 <b> is amended 
by revising subparagraph <CC> to read 
as follows: 
§ 60.4 Address. 

Cb) • • • 
CAl-CBBl • • • 
<CC> Nebraska Department of Envi

rorunental Control, P.O. Box 94653, State 
House Station. Lincoln, Nebraska 68509. 

(FR Doc.76-38234 Filed 12-29-76;8:45 am] 
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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, 1976!, in the 
FEDERAL REGISTER. 

The amended § 60.4 provides that all 
reports. requests, applications. submit
tals, and other communications required 
for the 11 source categ0ries of the NSPS. 
which were delegated to the State,. shall 
be sent to the Iowa Department of Envi
ronmental Quality <DEQl. 3920 Delaware 
Avenue. P.O. Box 3326. Des l\Iolnes. 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 
cause to forgo prior public notice and 
make this rulemaking effective irnmedi
a tely in that it is an administrative 
change and not one nf substantive con
tent. The delegation was effective June 6, 
1975. and it serves no pu;-pose to delay 
the technical change of the addition of 
the State address to the Code of Federal 
Regulations. 

TI1is rulemaking is effective immedi
ately and is issued under the authorlty 
of Section 111 of the Clean Air Act, as 
amended. 
(42 U.S.C. 1857c-6.) 

DJ.ted: December 20, 1976. 
JEROME H. SVORE. 

Regional Administrator. 

Part 60 of Chapter 1. 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 Addr .. ~•· 

<bl • • • 
<Al-<Pl • • • 
!Ql State of Iowa. Depart.11ent of 

Environmental Quality, · 3920 Delaware. 
P.O. Box 3326, Des Moines, Iowa 50316. 

(FR Doc.76-3R?,4_1Fll_ed12-'W-76;8:45 am) 
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5 5 Title 40-Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-Altl PROGRAMS 

(FRL608-1) 

Pl.RT 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 !or 
New Stationary Sources <NSPSl to the 
State of Vennont 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 appea1ing 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 atrected. The 
delegation which is reflected by this ad
ministrative amendment was effective on 
Sept.ember 3. 1976, and it serves no pur
pose to delay the tcclmical 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.er I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In ~ 60.4 paragraph <bl Is amended 
by revising subparagraph <UU)· to read 
as follows: 

§ 60.-t Address. 

<bl •••. 

( Ul' l -Stnte of Vc1'mont. Agency of Environ
mental Protection, Box 489, Montpelier, 
Vermont 05602. 

I FR Doc.77-547 Filed 1-5-77;8:45 nm) 

FEDERAL REGISTER, VOl. 42, NO. 4 

THURSDAY, JANUARY 6," 1977 
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56 Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

(F'RL 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
pllcatlons required from operators of new 
sources. EPA has delegated to the State 
of South Carolina authority to review 
new and modified sources. The delegated 
authority 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 performance for new sta
tionary sources and review under 40 CFR 
Part 61 for national emission standards 
for hazardous air pollutants. 

A notice announcing the delegation of 
authority is published elsewhere in the 
notices section of this L5suc of the FED
F.RllL REGISTER. 'I11cse amendments pro
vide Urnt all reports, requests, applica
tions. submlttals, and communlcatious 
previously required for U1e delegated 
reviews will now be sent to the Office of 
Environmental Quality Control, Depart
partment of Health and Environmental 
Control, 2600 Bull Street, Columbia, 
South Carolina 29201. instead of EPA's 
Region IV. 

The Regional Administrator finds 
good cause for foregoing prior publlc 
notice and for making thls rulemaklng 
effective inunediately In that 1t 1s an ad
ministrative change and not one of sub
st.antlve cont;.·11t. No additional sub6tan
tlve burdens u.re lm})06ed on the parties 
affected. The delegation which ls reflect
ed by this administrative amendment 
was effective on October 19, and 1t. 
serves no purpooe to delay the tcclmlcal 
change of this addition of the State ad
dress to the Code of Federal Regula
tions. 

This rulemaking is effective immedi
ately, and ls Issued under the authority 
of sections 101, 110, 111, 112, and 301 
of the Clean Air Act, as amended, 42 
U.B.C. 1857c-5, 6, 7 and 1857g. 

Dated: January 11, 1977. 
JOHN A. LITTLE, 

Acting Regional Administrator. 
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PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

DELEGATION OF AurnORITY TO TIIE STATE 
OF SOUTH CAROLINA 

2. Part 60 of Chapter I, Title 40, Code 
of Federal Regulations, ls amended by 
revising subparagraph <PP> of § 60.41b) 
to read as follows: 

§ 60.4 . Addr.-~s. 

lb) • • • 
(A)-(00) • 
(PP) State of South Carolina, Ollicc or 

Environmental Qunlity Control, .Dt'partmenl. 
or Hcnlth e.nd Environmental Control, 2000 
Bull Street, Columbln, South Corollnn 2!1201. 
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NOTICES. 

ENVltWNMENTAL 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 or performance 
for new primary aluminum redui.·tiun 
plants under 40 CFR Part 60. The st.nnd-
11.rds limit air emissions of gaseous an~ 
particulate fluorides from new and mocll
fied primary aluminum reduction plants. 
'I11e owners or operators of affected fa
cilities are required to determine com
pliance with these standards by conduct
ing a performance test as specified In Ap
pendix A-Reference Methods, Method 
13A or 13B, "Determination of Total 
Fluoride Emissions from Stationary 
Sources" published in t.he FEDERAL REG
ISTER August 6, 1!)75 <40 FR 33157). As 
provided in 40 CFR 60.80)), <2l 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 
colormetric method, and Method 13B 
specified that this determination be made 
by the specific Ion electrode method. 

On September 3, 1976. EPA re<:eivcd 
written nppllcatlon for approval o! equiv
alency for n. third analytical technique 
from Kaiser Aluminum and Chemical 
Corporation, Oakland, Califon1ia. Specif
ically, the application requested approv
al of ASTM Method D 3270-73T, "Ten
tn.Uve Method o! Analysis for Fluoride 
Content of the Atmosphere and Plant 
Tissues," 1974 Annual Book of ASTM 
Btandard5-Pnrt 26. 

Spe<:ific guidelines for the detcnnina
tlon of method equlvalency have not been 
established by EPA. However, EPA has 
completed a technlcal review o! Uie ap
plication and has detcm1ined that the 
ASTM method will produce results ad
equate for the determination of compli
ance with the standards of performance 
for new primary . aluminum 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 
alumlnwn plant.s, pursuant to 40 CFR 
60.8(b) (3). . 

Dated: January 18, 1077. 
ROGER STREL.QW. 

Assistant Adm.inistrntor 
for Air and Waste Management. 

(FR Doc.77-2385 Flied 1-25-77;8:45 am] 
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11111! '10·· ·f'roletllon of rnv1ro111111mt 

Clff\f'T! H 1-!:.NVJRONMENTAL 
PROTECTION AGENCY 

fPHL fiG'.l--11 

PART GO-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Revisions to Emission Monitoring 
Requirements and to Reference Methods 

On October 6, 1975 (40 Fr. 46250>, 
under sections 111, 114, and 301 of the 
Clean Air Act, as amended, the Envi
ronmental Protection Agency lEPA) 
promulgated emission monitoring re
quirements and revisions to the perform
ance testing Reference Methods in 40 
Cl"R 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 CFR Part 60 are discussed 
as follows: 

1. Section 60.13. Paragraph <cl (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) <l l is revised 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 reports1 of excess emissions are 
based upon review of six-minute aver
agei:;, more frequent data recording is 
not required in order to satisfy these 
monitorini:: requirements. 

2. Section 60.45. Paragraphs Cal 
through 1e1 ha vc 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 (41 FR 44838). 

Also deleted from ~ 60.45 are restric
tions on the location of a carbon dioxide 
<CO,l continuous monitoring system 
downstream of wet scrubber flue gas de
sulfurization equipment. At the time the 
regulations were 1 promulgated <Octo
ber 6. 1975), EPA thought that limestone 
scrubbern were operated under condi
tions that could cause significant gen
eration or absorption of CO. by the 
scrubbing solution which would cause 
errors i11 the monitoring res11lts. EPA in
vestii;!atl'd this potential problem and 
conclurled that lime or limestone scrub
bers unrll'r typical conditions of opera
tion do not significantly alter the con
centration of CO .. in the flue gas and 
would not introduce sirmificant errors 
into thl? monitoring rrrnlts. Lime scrub
bers o;irrn te at a pH lc1·eJ between 7 and 
8 which will mnximi:-\e SO, absorption 
and minimize CO .• absorpt.ion. Thus. the 
effect of CO, loss on Ille emission results 
is expl'ct.ed to be minimal. The exact 
amount of co,. loss. if any. during the 
scrubber operation has not been deter-

RULES AND REGULATIONS 

nilw•d :;fl11·r It. I:; tl1'JH'lld1•11t 11)1011 t.111~ 
"p1·rath11: r:o11clitl11n:; for a parlkular la
cility. Although c·ach pcrcrnt of CO, ab
~orption will result in a positive bias of 
7.1 perr.ent Cat n ilack concentration of 
14 percent CO,> in the final emission 
results, i.e. the lndicatrd 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 flue 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 a 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 svstems to a location 
upstream of the scrubber. 

Several other revisions are being made 
to paragraphs cal, <bl, <cl, and <e) of 
Subnart D which imnrove the clarity or 
further define the intent of the regula
t.ions. Parag-rnph (ell has bl'Pn rrserved 
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 tei;ted and meets all applicable 
requirements. If any requirements are 
not met. the production for the month 
must. he rr>samplr>d al'cordin!l to militarv 
standard 1o:;n CMII.r-STD-105Dl and re
tested. Previously the regulation re
quired that each unit of nrodudion had 
to be tested. Conif's of MIJ~STD-1MiD 
may be purchased from the Suoerintend
ent of Documents. U.S. Government 
Printing Office. Washinr>:ton. 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 monitoring procedures I.hat 
may be selected by an owner or operator 
of a facili_ty alTectcd by the monitoring 
rcq11irPmcnt.s of 40 CFR Part 60. Certain 
editorial clarifications arc also included. 
Proposal of these amendments is not 
necessary because th~ changes are either 
interpretative in uature. or represent 
minor changes in instrumentation tr>st
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 

r~mi';:;lon dnln. Tirn chanr.e.ci nrc coMlst· 
c11l with f(;l't:lll dcll'f'llllnations or tho 
Admir:btrator with respect to use of al· 
ternative continuous monitoring systems. 

6. EDcctivc date. These revisions be
come effective March 2, 1977. 
(Secs. 111, 114, 30l(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 or an Inflation Impact State
ment under Executive Order 11821 and OMB 
Circular A-107. 

Dated: January 19, 1977. 
JOHN QUARLES, 

Acting Administrator. 

In 40 CFR 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 <c> <3> and <el O> as 
follows: 
§ 60.13 Monitoring rc•1uircments. 

• 
(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 <c> (1) of this 
section on or before September 11, 1979. 

• • • 
(e) • • • 
c 1) All continuous monitoring sys

tems referenced by paragraphs (c) (1) 
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 (a), Cb), Cc>, and (e) and by 
reserving paragraph <d> as follows: 

§ 60.45 Emi~sion and fuel monitoring. 

(a) Eacl'l owner or operator shall in· 
stall, calibrate, maintain, and operate 
continuous monitoring systems for meas
uring the opacity of emissions, sulfur 
dioxide en1issions, nitrogen oxides emis
sions. and either oxygen or carbon di
oxide except a.5 provided in paragraph 
c bl of this section. 

<bl Certain of the continuous moni
toring system requirements under para
graph la) of this section do not apply 
to owners or operators under the follow
ing conditions: 

( ll For a fossil fuel-fired steam gen
erator that burns only gaseous fossil 
fuel, continuous monitoring systems for 
mea~uring the opacity of emissions 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
sulfurlzation device, a continuous moni
toring system for measuring sulfur di
oxide emissions is not required if the 
owner or operator monitors sulfur di
oxide emissions 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-. 
layedl1Iltil after the initial performance 
tests under § 60.8 have been conducted. 
If the owner or operator demonstrates 
during the performance test that emis
sions of nitrogen oxides are less than 70 
percent of the appl!cable standards In 
I 60.44, a continuous monitoring system 
for mea.'iuring nitrogen oxides emissions 
Is not required. If the initial performance 
test results show that nitrogen oxide 
emissions are greater than 70 percent of 
the applicable standard, the owner or 
operator shall install a continuous moni
toring 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 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 Cb) 
<l> and <b><3> or paragraphs <b>C2> 
and <bl <3> of this section a continuous 
monitoring system for measuring either 
oxygen or carbon dioxide is not required. 

Cc> For performance evaluations un
der § 60.13Cc> and calibration checks 
under § 60.13Cd>, the following proce
dures shall be used: 

Cl> Reference Methods 6 or 7, as ap
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. 

C3> For affected facilities burning fos
sil fuel<s>. the span value for a continu
ous monitoring system measuring the 
opacity of emissions 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 1 

Fossil fuel 

Oaa ___________ ._ 

L1!1Uid ..•...••• ll<>hd __________ _ 

Combhonl.lons •• 

' Not applicable. 

where: 

Spnn vnluo lor 
aulfur dioxide 

1,000 
1.600 

1,ooov+1,sooz 

Spnn vnlue for 
nitrogen 01ides 

500 
500 
500 

500(.r+v>+i.oooz 

x-the fraction of total heat input derived 
from gaseous f055ll fuel. and 

:r- the fraction of total heat input derived 
from liquid f055ll fuel. and 

•-the fraction of total heat input derived 
from solld 106811 fuel. 

RULES AND REGULATIONS 

<4> All span values computed under 
paragraph <c> <3> of this section for 
burning combinations of fossil fuels shall 
be rounded to the neare~t 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. 

Cd> !Reserved] 
<e> For any continuous· monitoring 

system installed under paragraph <a> of 
this section. the following conversion 
procedures shall be used to convert the 
continuouf\ monitoring data into units of 
the applicable standards <ng/J, lb/mil
lion Btu>: 

C 1) When a continuous monitoring 
system for measuring oxygen Is 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 01 

where: 
E, c. F. and %0" are determined under pua

graph ( f) or this sr,,ctlon. 

<2> When a· continuous monitoring 
system for measuring carbon dioxide is 

lowing conversion procedure sha.11 be 
used: 

E-CF [ 100 J 
- • percent CO, 

where: 

E, c. p, and %CO" are determined under 
paragraph (f) or this section. 

APPENDIX B-PERFORMANCE 
SPECIFICATIONS 

3. Performance Specification 1 is 
amended by revising paragraph 6.2 as 
follows: 

6 .••• 

6.2 Conotormance with the requirements 
or section 6.1 may be demonstrated by the 
owner or operator or the affected facility by 
testing each analyzer or by obtaining a c~
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 first analyzer randomly· 
Eampled met all requirements or paragraph 
6 or this specification. If hny of the require
ments were not met, the certificate must 
show that the entire month's analyzer pro
duction wa.s resampled according to the mili
tary standard 1050 sampling procedure 
(MIL-STD-1060) Inspection level II; was re
tested for -each of 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 conrormance 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 sha.11 each be on a con- amended by revising Figure 2-3 as 
slstent basis Cwet or dry) and the fol-. follows: 

I Reference Method ~mp es I 
Date I sa!~ie 1 

NO 

I 
110 NO . I "° sample J Ana1yzer 1-Hour Difference 

est and Sample 1 Sample 2 ! Sample 3 ! A~•"r Average (ppm}• (ppm) 
No. Ttme i (ppm) (ppm) (ppm) I (ppm) i (ppm ! so2 HO, so, "°· I I i I I 1 ' ' 
2 I I I I 

i ' I i i 3 I 

4 I ! I i i ! 
i ; I ! I ! : 5 

6 I ! I I I 
; i I I 

1 I 

. I I i i 
8 

9 I l I 
t1can reference method Heon reference method !ican of 
<jt value (S0

2
) tts~ valut (NO,) ' the d1f,erences 

~St: Conftdence tntervals • !. ppm (SOl) • + ppm (NO,) 

~ccurac tes • •tHn of the t4iffP.rences ~95l con"dence-1ntervtl ll 100 • s (SO) 
Hean referen" mitlioTva.lue -- 2 

• __ I (NO,) 

'* Elplatn and. report methOd used to d.eterm1ne tntegrated averages 

f_tgure 2·J. Accuracy Oetermtnatton (S02 and MO..,) 

(Secs. 111, 114, 301(a), Clean Air Act, as amended, Pub. L. 91-e04, 84 Stat. 1678 (42 U.S.C. 
1857c-e, 1857-9, 1857g(a))). 

(FR Doc.77-2744 F11led 1-26-77;8:45 am} 
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8 [ FRL 682-4) 

ART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to City of 
Philadelphia 

Pursuant to the delc;ation of author
ity for the standards of prrformance 
for new stationary sources 1 NSPSI to 
the City of Philadelphia on Septem
ber 30. 1976. EPA is today amending 
40 CFR 60.4. Address. to reflect this 
delegation. For a notice announcing 
this delegation. 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 comm1111ications 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 LO delay the technical change 
of this address to the Code of Federal 
Regulations. 

This rulemaking is effective imme-

•

.ately. and is issued under the author
Y of section 111 of the Clean Air Act. 

s amended, 42 U.S.C. 1857c-6. · 

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 follows: , 

1. In ~ 60.4, paragraph (b) is amended 
by revising subparagraph <NN> to read 
as follows: 

§ <io .. i A1ldre ... 

<b> ••• 
(A)-(r.11\Tl • • • 
(NN) (a) City or Philadelphia: Philadelphia 

Dcparlmcnt of Public Health, Air Man
agement Services, 801 Arch Street, Phlla
delpllln. Pcnnsyl \•nnia !!) 107. 

• • >ii 

[FR Doc.77-3709 Flied 2-3-77;8;46 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> is correct.ed 
by changing Region V <Illinois, Indiana, 
Minnesota, Michigan, Ohio, Wisconsin> , 
1 North Wacker Drive, Chicago, Dllnois 
80606 to Region V <mlnois, Indiana, 
l\llnnesota, Michigan, Ohio, Wisconsin>, 
230 South Dearborn ,Street, Chicago, D-
linols 60604. . 

Dated: March 21, 1977. 

GEORGE R. ALEXANDER, Jr., 
Regi-Onal Administrator. 

[PR Doc.77-9106 Plied 8-29-77;8:f6 am) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the State of 
Wisconsin 

Pursuant 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 CPR 
80.4, Address, to reflect this delegation. 
A Notice announcing this delegation ls 
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 reports, request.s, 
applications, submittals, and communi
cations to the Administrator pursuantt.o 
this part must also be addressed, ls set 

·forth below. 
The Administrator finds good cause for 

foregoing prior public notice and for 
making this rulemaklng effective im
mediately ln that it 1s an administrative 
change and not one of substantive con
tent. No additional substantive burdens 
are hnposed 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 rulemaklng ls effective immedi
ately, and ls issued under the authority 
of section 111 of the Clean Air Act, as 
amended. 42 U.S.C. 1857~. 

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 160.4 para.graph <b> ls amended 
by revising subparagraph <YY> , to read 
as follows: 

I 60.4 Address. 
• • 

(b) ••• 
(A)-(:XX) • • • 
(YY) Wlsconsln-

• • • 

W18consln Department ot Natural Resources, 
P.O. Doz '1921, Maellllon, Wisconsin 113707. 

[PR Doc.77-9404 Plleii 8-2~77;8:f6 am) 
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60 

Tftle 40--Protectlon of EnVlronment 
CHAPTER 1--ENVIRONMENTAL . 

PROTECTION AGENCY 
(PRL71&-a) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Compliance With Standards and 
Maintenance Requirements 

AGENCY: Environmental Protection 
Alency. 
ACl'ION: Final rule. 

SUMMARY: This action amends the 
seneral 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 Alency <EPA> 
II lnvesttgatlng a remote sensing laser 
radar system of measurlns plume opacity 
and believes It could be considered u an 
al\ematlve me.tbQ!;Lto Refere~ce Method 
a. 'lbls amendment would allow EPA to 
propose .such systems as alternative 
methods In the future. 
EF'PECTIVE DATE: June 22. 1977. 
POR FURTHER INFORMATION CON-· 
TACT: 

Don R. Goodwin, Emission Standard.a 
and Engineering Division, Environ
mental Protection Agency, Research 
Trlangle Park, North carollna 27711, 
telephone no. 919-888-8146, ext. 271. · 

SUPPLEMENTARY INFORMATION: 
As ortgtnally expressed, 40 CFR 60.11 <b> 
permitted the use of Reference Method 9 
exclusively for determining whether a 
10urce complied with an applicable 
oP&Clty standard. By this action, EPA 
amends I 60.11 <b> so that alternative 
methods approved· by the Adm1n1strator 
may be used to determine opacity. 

When 160.ll<b> was ortglnally pro
mulgated, the Visible emlsslom <Method 
I> technique of determining plume 
e>paelty with trained viSible emission ob
lel"Vers was the only expedient and accu
rate method avallable to enforcement 
personnel Recently, EPA funded the de
ftlopment of a remote sensing laser ra
dar system <LIDAR> that appears to pro
duce results adequate for determination 
of compliance with opacity standards. 
EPA ls currently evaluating the equip
ment and is considering proposing Its 
ase as an alternative technique of meas-
1111ng plume opacity. 

This amendment wlll allow E'P A to 
consider use of the LIDAR method of 
determining plume opacity and, If ap
propriate, to approve thJs method for en
forcement of opacity regulations. U this 
method appears to be a suitable alterna
tive t.o Method 9, it wfil be proposed In 
the FEDERAL REGISTER for public com
ment. After considering comments, EPA 
wm determine U the new method will be 
an acceptable means of determln!rig 
91J8Clty cmnpllance. 
(8em. 111, lH, 801 (a), Clean A1r Act, sec. t(a) 
c6 Pub. L. 91~04. 84 Stat. 1683; sec. 4(a) of 
Pllb. L. 91-«>4, 84 Stat. 1687; aec. 2 o! Pub. L. •o. 80-148, Ill Stai. llOf ('2 'O.S.C. 18117H, 
111117cHI an4 18157g(a)) .) 

RULES AND REGULATIONS 
61 

NO'l"&.-Eoonomlc Impact Anal:fllla: The · Title 40-Protectlon of Environment 
Snvtronmental Protectton Agency has de'8r- CHAPTER 1--ENVIRONMENTAL PROTEC. 
mined Uiat thlll action does not contain a TION AGENCY 
major proposal requiring preparation of an (PRL 7~] :moonomtc Impact Analysla under Executive 
Ordera 11821 and 11949 and OMB Circular PART 60-STANDARDS OF PERFORM· 
A-lOT. ANCE FOR NEW STATIONARY SOURCES 

Dated: May 10, 1977. Petroleum Refinery Fluid Catalytic Cracklns 
DotrGLAS M. cosnE, Unit Cataryst Regenerators 

Adminiltrator. AGENCY: Environmental· Protection 
Part 60 of Chapter I. Title 40 of the Ageney. 

Code of Federal Regulations is amended ACl'ION: F1nal rule. 
u follows: . SUMMARY: This ·rule revises the stand-

L Section 60.11 ls amended by revWns ard which llmlts the opacity of omlss1ona 
1 paragraph Cb) as follows: from new, mod11led. or reconstructed 
I 60.ll Compllance with standards and petroleum refinery fluid catalytic crack-

maintenance requirementa. Ing unit catalyst regenerat.ors to 30 per-
.• • • • • cent except for one six-minute period in 

a» Comp11arace with opacity atand- any one hour. The revision Is being made 
to make the standard consistent with a 

llldl ID llall ll&ri lhail be determlned bJ revision t.o the test method for opacity. 
conducting observations In accordance The standard implements the Clean Air 
with Reference Method 9 In Appendix A Act and is Intended to require the proi>er 
of this part or any alternative method operation and maintenance of fluid cata
that ts approved by the Adm1n1strator. lytlc cracking unit catalyst regenerators. 
Opacity readings of Portions of plumes ~"" D•TE: June 24, 1976. . . 
which contain condensed, uncombined ~ ... "'" ...... "..,. n 

water vapor shall not be used for pur- ADDRESSES: Coples of the comment 
poses of determ1n1ng compliance with letters and a report which contains a 
opacity standards. The results of con- sumniary of the Issues and EPA's re
tinuous monitoring by transmlssometer sponses are available for public tnspec
whlch Indicate that the opacity at the tlon and copying at the U.S. Environ
tlme visual observations were made was mental Protection Agency, Public Infor
not in excess of the standard are proba- mat1on Reference Unit <EPA IJbrary), 
tlve but not conclusive evidence of the Room 2922, 401 M Street SW., Washlng
actual opacity of an emission, provided t.on, D.C. Coples of the report also may 
that the source shall meet the burden of be obtained upon written request from 
proving that the instrument used meets the EPA Public Information Center 
<at the time of the alleged violation> <PM-215>, Washingt.on, D.C. 20460 
Performance Specification l ln Appendix <specify comment Summary-Petroleum 
B of this part, has been properly main- Refinery Fluid catalytic Cracking 
tained and (at the time of the alleged Units>. 
Violation> calibrated, and that the FOR FURTHER INFORMATION CON
resulting data have not been tampered 
with 1n any way. TACT: 

• • • 
(Secs. 111, lH, 801(a), Clean Alr Act, Sec. 4 
(a) of Pub. L. 91~04. 84 Stat. 1683; eec. 4(&) 
of Pub. L. 91-004, 84 Stat. 1687; sec. 2 of Pub. 
L. No. 90-148 Sl Stat. 1504 (42 U.S.C. 1857c~. 
1S57c-9, 18157g(a)) .) 

(PR Doc.77-14562 Piled &-20-77;8:45 am) 

Don R. · Goodwfu, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carollna 27711, 
telephone number 919-688-8146, ex
tension 271; 

.SUPPLEMENTARY INFORMATION: 

BApKGRO'UND 

on June 29, 1973, the U.S. Court of 
Appeals for the Dwtrtct of Columbia 
Circuit remanded t.o EPA the standards 
of performance for Portland cement 
plants <Portland Cement AssocUitfon v. 
.Ruckelshaus, 486· F. 2d 375>. One of the 
Issues remanded was the use of opacity 
standards. On November 12, 1974, EPA 
responded to the remand <39 FR 
39872> and on May 22, 1975, the Court 
amnned the use of opacity standards 
<613 F.· 2d 506). 

In the remand response, EPA recon
sidered the use of opacity standards and 
concluded that they are a rellable, In
expensive, and useful means of ensuring 
·that control equipment is properly main
tained and operated at all times. EPA 
also made revisions t.o the general pro-
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miom o'l oo CP'R hrt GO mnd w @r.ca 
~erence Methcti e. 

lll"A reavrJ.uated the -opacity 11tmndni'd 
!few petroleum refinery fiuid ca~ 
cn.clt1n~ unit catalyst reaenemtoro l!lll 
UtJht of the revisions to Refe~ 
Method 9, and proposed. m rev1siooi ~ 
this standard on AUBUSt 30, 1976 «:11 l?lR1. 
36600>. The revision ls not the result Cl:? 

. o reevaluation of the tech:nicrJ., econom!.c 
ond environmental basis for the stmda 
Gird. Consequently, the revised ®BAl~ 
standard will be neither more nor ~ 
otrtngent than the previous sta:n:!ord, 
mnd will be consistent with the mcm 
emission standa.rd n.o f!g/1000 f!g iii.'? 
oo!I~ burnofi> • 

6maWUtY Ol7 COm:mNTS At!» JEJ?A'g 
RllSPONS28 

m:F'A receivt!d sm letters ccmmentmcr 
on the proposed revision <three from Ima 
dust.ry and three from Sta.ta and I~ 
BOVemments>. Two commentars pc1n~ 
cut that the basis for the oria1neJ oPClCa 
lty standard assumed new fiuid catal~ 
cmcking units would be of 65,000 be.ma!&! 
par day capacity, but the propoalSti li'ca<> 
mion assumed new fiuid catll.1,Ytlc cJ."1!dra 
1.ng units WQuld be of less th&n 50,COO 
be.rrels per day capacity. Two other ccm
mnentars pointed out that j.he o~ 
otmndard e.llowed one three;.mtnute i;ma 
ception from the opacity standard o:? 
K>erfo:rmance . to sccommodata S®t
blowing in the carbon monoxide boiler 
CIDd that the Proposed change to @Ia 
minute averages did not Justii:'y !Ml~g 
nn e.dditloneJ exception. 

A review of the basis for the orlgf:ncl 
opacity standard indicates the cmn
mentars are correct. Large, new or melii
fied fiuld catalytic cracking units will 
more likely In in the range of 185,000 
barrels per day capacity, and one cag
ception per hour more accurataly refi~ts 
the one three-minuta exception allowed 
under the previous test method. The efa 
feet of increased capacity on the opacity 
of particulate mass emissions was dlo
cussed both in the Fli:DD:RAL lRJZGXS'NR nc-
tlce proposing revision of the opacity 
ot!l.ndard and in the background lni:'ora 
mation document supPorting the ren
sion, Considering the eflect on opacity of 
the greater capacity of a 65,000-ba.rrela 
per-day fluid catalytic era.citing unit 
compared Wcr a 50,000-ba.rrel-per-dl!.y 
unit leads to the conclusion that the 
opacity standard should not In revised 
to 25 ·percent, but should remain at 30 
percent opacity. Accordingly, the re~ 
opacity standard Is promulgated as 30 
percent opacity with one six-minuta ex
ception period per hour. 

One comment concerned § 60.ll<e> of 
the GenereJ Provisions and questioned 
whether in Its present form It adequately 
1ACCounts for the problems of petroleum 
refinery fluid catalytic cracking units
Section 60.U<e> provides relief for those 
1ndlvldual sources where, because of op
era.ting variables, opacity readings ore 
abnormally high and .ca.use it to excelSti 
the standard, even thouah.it lo in com
pll&nce with the lliWlB emission s~d-

~- The mecll.amam foi' relief ~ @ult 
~ity ~ mmy ~ talten d\li'inB 
lni~l st!l.rt-up mass emission ~tin(J 
and 111 s~lrJ. opacity standl!.l"d usl.anGlll 
~ @le SOl!i'CG. 

lP'latroleum i'efinery fluid ca~
eroclting units operata continuously i'ol? 
partod.s of two yearn or more; e,nd ov<a? 
ouch loDB periods, mass and op&Ct~ 
emissioDll gradually increase. lP'oi' thl!J 
~on, the mass end opacity standEIX"d!J 
'Were set on the basis of levels achievl!lb!Q 
ot ihe end of the run. Xt !s to b3 im:ia 
~. therefore, that at the befl1nnJncr 
@f @le run, ooth mass end opacity em!o
aicns from such units wlll In well Jnl0'\:7 
\\he stand&rd, even 1n acme cases wheila 
opmcity readlnas 11re 11bnormally ~ 
mven the mmss emissions. Xn ouch c~. 
llln individualized OPll!ICity standard b~ 
Olll beginntng-of-run ~as would not 
ncacessertly prevent the fe.cWty which 
sWl meets the mass emissions standitOO 
ot the end of the run from faill.na nm 
eind-of-run opacity test. To l!lllevia.te ~ 
gwoblem, EPA 1s addlnt? e. new 9 180.100 
<ca> ·to the petroleum refinery ste.ndm~ 
'i:Yhich, in conjunction with 9 9 180,lll <o> 
(:'!J). ~> <S>, and <e> <<D of the Gene&"Q.1 
hovisiono, will permit determination @Z 
on indivldua.llzed opacity standard fo-s 
a fluid ce.tl!J.ytlc cracking unit durint'.f 
o.ny periormance test &nd not just ~ca 
lnltlrJ. performe.nce test. This wlll eDSUE'Q 

thmt e. properly opei'a.ted and maintain~ 
oource will not be found tn vloleticm c€ 
the opacity standard, while in compli
mnce with the applicable mass emW!li® 
!ltMdlti'd. 

The proposed mmendment to 8 30.:i.C:!:l 
<o> <:u specified the.t opacity readl.nBll. 
of oortlons of plumes which contain 
condensed, uncombined we.tar ve.li>Or are 
not to ~ used for detarm1nlng compli
mnce with opacity standards. Since this 
i>rovision fui.s been added to G 60.11<'1» 
of the General Provisions, it ls not necea
lllll~ to re~t it in Subpart J foi' pet."'0-
leum refineries. 

M!sc~tLAimOl1S 

The opacity st!l.ndard, QB modified, e.p
plles to all aflected fac111t1es for which 
construction or modification was com-. 
menced Eli'ter June 11, 1973, the date the 
Dtanda.rd was proposed. 

This revision 1s promulgated under the· 
111uthor1ty of sections 111, 11<!, and 301 <111> 
of the Clean Air Act, QB amended by . 
.Publlc Lsw 91-604, 84 Sta.tuta 1683, 168'1 
<<12 U.S.C. 185'7c-6, 1857c-9> and Public 
lLl!.w 90-1<!8, 81 Bt!l.tute 5M <<!!2 U.8.C. 
lUl57g(a,)). .. 

Nam.-Tile Ii!llvtrorunental Protection 
Jl.aency hes determtned that this document 
clloos not conte.ln e major propose.I requtrlna 
preparation of en ll!'.conomlc Impact State
mcmt under lllnoouttve Orders 11821 rmcll 
11949, <=ell OMB Cli'cule.r B-107. 

Dated: June 2<!, :Uil'7'7. 65 

l!:rot7CLAS M. COSTLIZ, 
Admfntstrator. 

P's.rt 00, Chapter X of Title <10 of the 
Code of Jrroeml Regulations ls 111mended 
ns follows: 
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1. ~tion 60.102(0) (2) ro ·revWOO ~ 
~ t\S follows: 

I! 6®.llOZ §«andarcll foli' Jllai"iiculmae mallll<W". 

(e,) 0 0 0 

en Gases exhibltllig gren.ter than so 
~ent opacity, except for one stx-mtn
uta average opacity. reading in any, C'.llta 

hour. 
0 0 . 0 0 0 

(Boo. 111, Pub. L. 91~M. 84 Stat. 1883 (<12 
u.a.c. 11157c-4): =· 001 (a). Pub. x.. eo-100. 
01 au-,t. llC<l (<12 u.a.c. 1867(l(a)).) · 

2. ~tiooi iao.l@!He> m ta ~ w 
re&d ~ followo: 

!I ~.HIS iEmissicll1l =nincniJma. 
0 0 0 0 0 

(cg). 0 0 0 

m Opac!ty. All hourly periods whi® 
contain two or more six-minute parielio 
during which the average opacity QI} 

measured by the continuous monitorlncl 
system exceeds 30 percent. 

0 0 0 

3. Section 60.106(e) ill oodGtl to~ CYJ 
follows: 
§ ~.ll®(b) 'll'eon mmenhm ollll<lll fiD~l!!lrNno 

0 0 0 0 

<e> An owner or opara.tor of a.n oK
fect0U fa.c1Uty may request the Admin!a
trator to determine opacity of emissions 
from the a.fleeted fa.c111ty during any par
formance tast covered under § 60.8. Xn 
such event the provisions of §§ 60.11 <e> 
<2>, <e> <3>, &.nd <e> <~> shall apply. 
(Boo. Ul, ll<l, l'ub. L. 91~00, 84 Stat. 100$, 
1887 (i\2 U.S.C. 1857c-6, 1857c-9): sec. 301 (a), 
Pub. L. 00-l<ltil, 01 Stl:lt. 600 (<l2 U.S.C. 1007(1 
(0)) .) 

[FR Oce.77-1Q139 Fllecll G-23-77;0:<16 nmJ 
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ll'ART &0-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Units and Abbreviations 

AGENCY: Environmental Protection 
Aa'ency 

ACTION: Final rule 

SUMMARY: This action revises the Gen
eral Provisions by reorganizing the un1'8 
and abbreviations and adding the Inter
national System of Units <BI>. Until re
cently, EPA did not have a preferred sys
~ of measurement to be used in t'8 
regulations. Now the Agency ls ·using BI 
units in all regulations issued under th1a 
part. This necessitates t.hat BI units be 
added to the General Provisions to pro
vide a complete listing of abbrev1&Uom 
used .• 

EPFECTIVE DATE: August 18, 1977. 

FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carollna 27711, 
telephone no. 919-541-6271. 

etJPPLEMENTARY INFORMATION: 
BACKGROtmD 

Section 3 of Pub. L. 94.-168, the Metric 
Conversion Act of 1975, declares that; 
the palicy of the United States shall be 
to coordinate and plan the increasing 
uae of the metric system 1n the United 
States. On December 10, 1976, a notice 
was published in the FEDERAL REGISTD 
<tl FR 54018> that set forth the inter
pretation and modification of the Inter
national System of Units <SI> for the 
United States. EPA incorparates SI units 
in all regulations issued under 40 CFR 
Part 60 and provides common equivalents 
In parentheses where desirable. Use of 
BI units requires this revision of the ab
breviations section <§ 60.3) of the om
eral Provisions of 40 CFR Part 80. 

RDmlmfca DocVIU:NTS 

An explanation of the International 
Systems of Units was presented in the 
Fl:Dsa.u. REGISTER notice mentioned 
above < 41 FR 54018>. The Environmental 
Protection Agency 1s using the Standard 
for Metric Practice <E 380-76> published 
by the American Society for Testing and 
Materials <A.S.T .M.> as its basic refer
ence. This document may be obtained by 
aendlng M.00 to A.S.T .M., 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 

MISCELLANl:OtJS 

As this revi.slon has no regulatory lm
pac~. but only defines units and abbrevl-

IULH AND IEGULATIONS 
ationS used in this part, oppartunlty for 
public participation was Judged unnec-
essary. . 

(Sections 111 and 301(a) ot the Clean Air 
Ac:\; sec. 4(&) of Pub. L. 91-604. 84 Stat. 1883; 
-· 2 of Pub. L. 9~148. 81 Stat. 504 (42 U.8.C. 
1857c-6. 1857g (a)) . ) 

N<>TL-The Environmental Pro~on 
Agency has determined that this document 
does not cont&ln a major proposal requirlng 
preparation of an Economic Impact Analysis 
under Executive Orders 11821 and 11949 and 
OMB Circular A-107. 

Dated: July 8, 1977. 

DOUGLAS M. CO!ITLS, 
Administrator. 

40 CFR Part 60 is amended by revis
ing§ 60.3 to read as follow~: 

§ 60.3 Units and abbreviations. 

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

<a> System International <SI> units 
of measure: 
A-mpere 
s--gram 
Ba-b.erts 
.J-Joule · 
It-degree Kelvln 
kg-kUogram 
m~meter 

m&-cubtc mete!" 
mg-mllllgram.-10-1 gram 
mm-mUJlmeter--10-a meter 
Mg-megagram-10" gram 
mot-moll' 
N-newton 
ng-n:mogram-10-• gram 
nm-nanometer-10-0 meter 
~pascal 
-.cond 
•-volt 
W-wat\ 
Q-obm 
,.g-m.lcrogram-10..a gram 

<b> other unit.s o! measure: 
Btu-British thermal unit 
•c-:-..degree Celsius (centigrade) 
cal--c:i.lorle 
cfm-cublc feet per minute 
cu ft-cubic feet 
def-dry cubic feet. 
dcm-dry cubic meter 
Cl.ect-dry cubic feet at standard conditions 
dllcm-dry cubic meter at standard condi-

tions 
eq-equlvalent 
"P-degree Fahrenheit 
f"-4eet 
pl-pllon 
,,_.rain 

·~ eqlllft)ent 
hr--hour 
llr-lnch 
11:-1,000 
I-liter 
Jpm-Uter per minute 
l~pound 
meq-mllMequtvalent 
mln-ml.nute 

ml-1lllllter 
mol. wt.-molecular welgb.t 
pp~part.e per billion 
ppm-parts per mtillon 
pela--pounds per square Inch &bsolute 
pel!f-i>Ounda per square Inell gage 
"R-degree Rank.lne 
llCf~blc feet a.t standard condltiom 
mcth-cublc: fee\ per hour at standard condl· 

tlona 
llCDl~blc meter at .standard condltlona 
eec-eecond 
aq ft-equare feet 
~t standard condtttODS 

· <c> aiemlcal nomenclature: 
Od8 CNtmtum euUl.de 
0<>--<:arbon monoxide 
C01-carbon dioxide 
HCl-hydrocb.lorlc acid 
Hg-mercury 
R,.0-water 
ll.,8-4lymogen sulfide 
a.so.-ulturlc acid 
N,-ntirogen 
N<>-nltrlc oxtd& 
NO,-nltrogen dioxide 
NOa-nl·trogen oxides 
(),-oxygen 
801-eutfur dioxide 
so.-t1U1tur trtoztde 
~oxides 

<d> M'iscell'&Ileous: 
A.8.T.M."-Amer1oan Sodety tor 'l'artl!JI and 

Materials 

(8ect1ona 111 and 301 (a} of the a- Air 
Act.; sec. 4(a) of Pub. L. 91-«>4, IM Sta1i. 1883; 
-· 2 ot Pub. L. 9~148, 81 Stat. 6°' (42 U.S.C. 
186T~, 1857g(a)).) 

IPR Doc.'1'7:-20667 Plied T-l&-77;8:411 am) 
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~legation o'i Authority to ~he Siate o'i l\lQt"J 
Jersey 

AGENCY: ·Environmental Protection 
Agency. 

ACTION: Final Rule. 

SUMMARY: A notice announcing EPA's 
delegation of authority for the New 
Source Performance Standards to the 
State of New Jersey is 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 
II, 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 of the 

•

act te.rms of the delegation appear In 
e Notice of Delegation which is also 

ublished In today's FEDERAL REGISTER. 
This rulemaking· is. effective immedi-

ately, since the Adml,nistrator 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 BLUllli, 

Acting Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
under authority of Section 111 of the 
Clean Air Act <42 u.s.c. 1857c-6>. u 
follows: 

<l> In§ 60.4 paragraph <b> is amended 
by revising subparagraph <FF> to read 
ms follows: 
l! 60.41- Addreao. 

0 0 0 0 0 

(b) 0 0 0 

(l?F)-State of New Jersey: New Jersey D3· 
partment of Environmental Protection, 
John Fitch Plaza, P.O. Bolt 2807, Trenton, 
New Jersey 08625. 

0 0 . 0 - 0 0 

fFR Doc.77-21020 ll"l.led 7-20-77;0:00 oml 

rt~OOAl QOOl$Y!Kl, '\!@!.. 42, NO. 'i<JO 

.mu(lSDA'I, ~mv ll'i, ~'l>n 

Applicability Dai~ 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: This action lncorporata 
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 ec
tion removes the confusion and maltes 
future enforcement of the standards 
easier. 
EFFECTIVEDATE: August24, 1977. 
FOR FURTHER INFORMATION CON
TACT: 

Thm. R. Goodwin, Emission Standa.rds 
and Engineering Division, Environ-
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
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 is 
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 perfo~
ance under section 111, the proposal date 
<or, In the event there was no proposal, 
the promulgation c;tate> of a standard 
constitutes its applicability date. While 
this information 1s contained In the "Ap
plicability" section <D 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 ls for 
the applicability date to be confused with 
the effective date. The effective date Is 
the day on which tl)e regulation becomes 
law <usually the day the final regulation 
~ published In the FEDERAL REGISTER). 
The efiectlve date has customarily been 
noted In the preamble to the final regu
lation when It appears In the FlmERAL 
REGISTER. A regulation, then, usually be
comes efiective upon promulgation and 
applies to sources constructed or modi
fied after the proposal date. 

Xn view of past confusion and the 
growing number of regulations, Includ
ing revisions and amendments, the 
Agency has decided to hereafter tncor
porate the applicability date<s> under 
the "Applicablllty and designation of c.f
fected faclllty" section of each wbpm. 
'X'h!s e.ction Ghould oerve ~ clarify which 
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faclltties a.re miiected by these reauim
tions. This amendment provides clutii
catlon of the appllcabWty data only for 
the standards promulgated to date. An 
tllpplicablllty statement wW be added w 
regulations under proposal and to future 
regulations at the time of promulgation. 

lVIISCl!:LLANli:OUS 
As this action has no regulatory im

gnict, but only sets forth applicabWty 
dates for the purpose cf clarification, 
public participation. was Judged un
.necessary. 
(Secs. 111 and Sol (a) of the Clean Air Act; 

ooi:. ~(a) of Pub. L. 91~04, M stat. 1683; ooc. 
2 ofi Pub. L. 90-148, 81 stat. 50<l (i\2 tr.s.c. 
1Q57c-6, 1857g(a)) .) 

~om.-The Environmental Proteotlon . 
Aaency has determined the.t this ~ocum'1nt 
dOG3 not conta.ln a major proposal requlrtna 
prepara.tlon ot an Economic Impact AnalJilla 
under Executive Orders 11821 e.n.d 11949 ond 
OMB Olrculu A-107 .. 

Dated: July 18, 1977. 
BARBARA BLtJM, 

Acting Administrator. 

<10 CFR Part 60 Is amended by revising 
Subparts D through AA as follows: 
~bpari D--Stsndards oi fl»~riormsncia 9cw

!Fossll·IFuel·flred Steam Generators 

l. &ctioa 60.40 is revised as follov.'S: 
§ 61Mll!) Applicability lllmll deglgn111tion o« 

offecl!ell f111cility. 

<m> The afiected facilities to which the 
provisions of this subpart apply are: 

<1> Each fossU-fuel-ftred steam gen·
erat!ng unit of more than 73 megawatts 
heat Input rate <250 mlllion Btu giar 
hO\JJ"). 

<2> Each fossil-fuel and wcod-resldiw-
11lred steam generating unit capa.ll>le Cllf 
11lrlng fossil ~uel at a heat Input rate of 
more than 73 megawatts <250 mlllion 
Btu per hour>. . 

(b) Any cltange to an emstl.ng fcssll
i'uel-fired steam generating unit to 
111ccommodate the· use of com'bustl~le 
materials, other than fossil fuels Qll 

defined In this subpart, shall not brinB 
that unit under the appllcabWty of this 
aubpart. 

<c> Any facility under paragreph <11> 
oi' this section that commences con
struction or modification aft.er August 
17, 1971, 1s subject to the requirements 
of th!s subpart. 
Subpsi1 ~-Swnggi;irciz o'i ~riormoncQ fJC'l 

· Ofl'icimaro~rs 

a. ·Section 60.50 is revised u follows: 
§ 60.SO A.Jllplficlllll»nllity ollllllil llileoicrm11l.!on Cll>!f 

oiieciled ffmciliny. · 

<m> The provisions of this subpart~ 
applicable to each incinerator of morta 
than <15 metric .t«)n.s ~r cimy chB1f6!nB 
rmte <50 tons/&y>, whlch w the 111ftet:~ 
i'ecWty. 



. <b> Any facility under paragraph <a> 
oi wlls section that commences construc
·tton or modlftcatlon after Auguat 17, 
lt71, 1s aubject to the requlrementa Of 
Ul1a 1111bpart. 
Subpart F-Standards of Performance for 

-- Portland Cement Plants 

3. Section 60.60 is revised as follows: 
I 60.60 Applicability and designation of 

affected facility. 

<a> The provisions of this subpart are 
applicable to the following affected fa
cilities in pertland cement plants: kiln, 
clinker cooler, raw mill system, finish 
mW system, raw mill dryer, raw material 
storage, clinker storage, finished product 
storage, conveyor· transfer points, bag
ging and bulk loading and unloading sys
tems. 

<b> Any faclllty 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 G-Standards of Performance for 

Nitric Acid Plants 

4. Section 60.70 is revised as follows: 
§ 60.70 Applicability and designatior; of 

affected facility. 
<a> The provisions of this subpart are 

applicable to each nitric acid production 
unit, which is the affected fac111ty. 

<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: 
I 60.80 Applicability and designation of 

affected facility. 
<a> The provisions of this subpart are 

appllcable to each sulfuric acid produc
tion unit, which is the affected facility. 

<b> Any facility under paragraph <a> 
Of this section that commences construc
t.ton or modlftcation after August 17, 
1971, Is subject to the requirements of 
tbJa subpart. 

• Subpart 1-Standanls of Performance for 
Asphalt Concrete Plants 

-1. Section 60.90 is revised as follows: 
I 60.90 Applicability and designation of 

affected facility. 

<a> The affected fac111ty to which the 
provisions of this subpart apply ls each 
asphalt concrete plant. For the purpose 
of this subpart, an asphalt concrete plant 
ls comprised only of any combination of 
the following: dryers; systems for 
aereening, handling, storing, and weigh
ing hot aggregate; systems for loading, 
tranaf erring, and storing mineral ftller; 
systems for mixing asphalt concrete; 
a11d the loading, transfer, and storage 
systems associated with emission con
trol systems. 

RULES AND REGULATIONS 

SUbpart J-Standanls of Perfonnence for 
• Petroleum Refineries 

7. Sect10n 80.100 Is revised as follows: 

I 60.100 . Applicabllit.r and designation 
of affected facility. 

<a> The provisions of this subpart are 
applicable to the following affected fa
cWties 1n petroleum refineries: fluid 
catalytic cracking unit catalyst regen
erators, fluid catalytic cracking unit 
incinerator-waste heat boilers, and fuel 
pa combustion devices. 

<b> Any facWty under paragraph <a> 
of this section that commences construc
tion or modlftcation after June 11, 1973, 
la subject to the requirements o! this 
subpart. 

Subpart K-Standanls of Performance for 
Storage Vessels for Petroleum Uqulds 
8. Section 60.110 Is revised as.follows: 

§ 60.110 Applicability and c'leslgnatio11 
of affected facility. . 

<a> Except as provided in 160.llO<b>. 
the affected facility to which this sub
part applies Ss each storage vessel for 
petroleum liquids which has a storage 
capacity greater than 151,412 liters 
< 40,000 gallons> . 

(bl This subpart does . not apply to 
storage vessels for petroleum or conden
sate stored, processed, and/or treated at 
a drilling and production facility ppor 
to custody transfer. 

<c> Subject to the requirement,'! Of 
this subpart is any facllity under SSara
ll'&Ph <a> of this section which: 

cu Has a. capacity grea.ter than 
151,412 liters <40,000 gallons>. but not 
exceeding 245,000 liters <65,000 gallons, 
and commences construction or moc:Wl
cation after Man:h 8, 1974. 

<2> Has a capacity greater than 
245,000 llter <65,000 gallons>. and com
mences construction or mOdlftcatton 
after June 11, 1973. 
Subpart L-Standanls of Performance '°" 

. Secondary Lead Smelters · 

9. Section 80.120 is revised as follows: 
I 60.120 Applicability and designation 

of affected facility. 
<a> The provisions of this aubpa.rt are 

applicable to the following affected fa.
cilities 1n secondary lead smelters: pot 
furnaces of more than 250 kg <550 lb> 
charging ca.pacity, blast <cupola> fur
naces, and reverberatory furnaces. 

<b> Any facility under para.gra.ph <a> 
oil. this section that commences con
struction or modiftcation &fter June 11, 
1973, Is subject to the requtrementa of 
this subpart. · 

Subpart M-Standanls of Performance far 
Secondary Brass and Bronze Ingot Pro
duction Plants 
10. Section 60.130 is revised as fol

lows: 
I 60.130 Applicability and designation 

of affected facility. 
<a> The provisions Of this subpart are 

applicable to the followtDs a.1!'ected fa-

cilitiea 1n secondaey brass or bronze in
got production plants: reverberatory 
and electric furnaces of 1.000 kg <2,205 
lb> or grea.ter production capacity and 
blast <cupola> furnaces of 250 kg/hr 
<550 lb/hr> or greater production ca
pacity. 

Cb) Any facllity under paragraph <a> 
of this section that commences construc
tion or modlftcation after June 11, 1973, 
1s subject to the requirements of this 
subpart. 
Subpart N-Standanls of Performance for 

Iron and Steel Planb 

11. Section 60.140 Ss revised as follows: 
I 60.140 Applicability and designation 

of affected facility. 

<a> The affected facllity to which the 
provisions of this subpart apply is each 
basic o]cygen process furnace. 

<b> Any facility under paragraph <a> 
of this section that commences construc
tion or modifl.catlon after June 11, 1973, 
Is subject to the requirement.$ of th1s 
subpart. 
Subpart 0--Standanls of Performance tor 

Sewage Treatment Plants 

12. Section 60.150 is revised as followa: 
I 60.150 Applicability and designation 

of affected facility. 

Ca> The a.1fected facllity to which the 
provisions of this subpart apply ls each 
Incinerator which burns the sludge pro
duced by municipal sewage treatment 
facilities. · 

<b> Any fac111ty under paragraph <a> 
of this section that commences construc
tion or modification after June 11, 1973, 
is subject to the requirements of tb1a 
subpart. 
Subpart P-Standanls of Performance for 

Primary Copper Smelters 

13. Section 60.160 Is revised aa followa: 
160.160 Applicability and designation 

of affected facility. 

<a> The provisions of this subpart are 
aplicable to the following affected facili
ties in primary copper smelters: dryer, 
roaster, smelting furnace, and copper 
converter. 

<b> Any facWty under paragraph <a> 
Of this section that commences construc
tion or mod11lcation after October 18, 
1974, 1s subject to the requirements of 
this subpart. 
Subpart 0-Standanls of Performance for 

Primary Zinc Smelters 

H. Section 80.170 is revised as follows: 
I 60.170 Applicability and designation 

of affected facility •. 

<a> The provisions of this subpart are 
applicable to the following affected facili
ties in primary zinc smelters: roaster and 
slntertng machine. · 
. Cb> Any facWty under paragraph <a> 
of this section that commences construc
tion or modifl.cation after October 16, 
1974, Is subject to the requirementa of 
tb!s subpart. 
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•
ubpart R-Standards of Perfonnance for 

Primary Lead Smelters . 
15. Section 60.180 1s revised as follows: 

§ 60.180 Applicability and designation 
of afl'ected facility. .. 

<a> The provisions of this subpart are 
applicable to the ·following affected 
facilities in primary lead smelters: sln
tering machine, slntenng machine dJa
charge end, blast furnace, dross rever
beratory furnace, electric smelting fur
nace, and converter. 

<b> Any facility un<Jer paragraph <a> 
of th1s section that commences con
struction or modification after October 
UI, 1974, 1s subject to the requirementa 
of this subpart. 
Subpart &-Standards of Perfonnance for 

Primary Aluminum Reduction Plants 
16. Section 60.190 is revised as fol-

· iows: 
§ 60.190 Applicability and designation 

of afl'ected facility. 

<a> The affected facilities in primar)' 
aluminum reduction plants to which 
this subpart applies are potroom groups 
and anode 'bake plants. 

<b> Any facility under paragraph <a> 
of this section that commences con
struction or modification after October 
23, 1974, is subject t.o the requlrementa 
of this subpart. · 
Subpart T--Standards of Perfonnance for 

the Phosphate Fertilizer Industry: Wet· 
Process Phosphoric Acid Plants 
l7. Section 60.200 1s revised as fol

lows: 
I 60.200 Applicability and designation 

of afl'ected facility. 

<a> The affected facility to which the 
provisions of this subpart apply is each 
wet-process phosphoric acid plant. Por 
the purpose of this subpart, the affected 
facility inchJ,des any combination of: 
reactors, filters, evaporators, and hot
wells. 

Cb> Any facility under paragraph <a> 
of this section that commences con

. structlon or modification after Oct.ober 
22, 1974, is subject to the requlrementa 

.of this subpart. 
Subpart LI-Standards of Performance for 

the Phosphate Fertilizer Industry: Super· 
phosphoric Acid Plants 
18. Section 60.210 is revised as fol

lows: 
§ 60.210 Applicability and designation 

· of afl'ected facility •. 

<a> The affected facility to which the 
provisions of this subpart apply 1s each 
superPhosphoric acid plant. For the 
purpose of this subpart, the affected 
facility incliudes any combination of: 
evaporators, hotwells, acid sumps, and 
cooling tanks. 

<b> AnY fac1llty under paragraph <a> 
of this section that commences con
struction or modification after October 

•

·22, 1974, Is subject to the requirements 
f this subpart. 

1ULES AND REGULATIONS 

Subpart V--standsrds of Performance for 
the Phosphate Fertilizer Industry: Dlam
m:>nium Phosphate Plants 
19. Section 60.220 Is revised as fol

lows: 

I 60.220 Applicability and designatioD 
of affected fadlity. · 

<a> The affected facility to which the 
provisions of this subpart apply Is each 
granular d~a.mmon1um phosphate plant. 
For the purpose of this subpart, the af
fected facility includes any comblrui.tion 
of: reactors, granulators, dryers, coolen, 
screens, and mills. 

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 
thllS subpart. 

Subpart W-Standards of Performance for 
the Phosphate Fertilizer Industry: Triple 
Superphosphate Plants 
20. Election 60.230 1s revised as follows: 

I 60.230 Applicability and de11ignation 
of affected facility. 

Ca) The affected facility to which the 
provisions of this subpart apply 1s each 
triple superphosphate plant. For the pur
pose of this subpart, the affected faciltty 
includes any combination of: mixers, 
curing belts <dens>, reactors, granula
tors. dryers, cookers, screens, mills, and 
facllitles which store run-of-pile triple 
superphosphate. 

Cb> Any facility under paragraph <a> 
of this section that commences constnic
Uon or modification after October 22, 
1974, is subject t.o the requirements of 
this subpart. 

Subpart X--Standards of Perfonnance for 
the Phosphate Fertilizer Industry: ar.n
ular Triple Superphosphate Storap 
Fadlltles . 

2!. Section 60.240 Is rev1sed as follows: 
§ 60.240 Applieability and designation 

of afl'ect~ facility. 

<e.> The affected facility to which the 
Provisions of this subpart apply Is each 
granular triple superPhosphate storage 
fac111ty. For ttte purpose of this subpart, 
the affected facility 1nc1Udes any combi
nation of: storage or curing piles, con
veyors, elevators, screens, and mllls. 

Cb> Any faclUty under paragraph <a> 
of this section that commelli:es construc
tion or modifioatlon after October 22, 
1974, Is subject t.o the requirements of 
this subpart. 

Subpart Y-Standards of Performance for 
Coal Preparation Plants 

22. Section 60.250 Is revised as follows: 
§ 60.250 Applicability and designation 

of afl'ected facility. 

<a> The provisions of this subpart are 
applicable to any of the following af
fected facilities 1n coal preparation 
plants which process more than 200 tons 
per day: thermal dryers, pneumatic coal
cleaning equipment <air tables> coal 
processing and conveying equipment <tn
clucUng breakers and crushers>. coal 

storage BYBtema, and coal transfer and 
loadlng systems, 

<b> Any facility under paragraph <e.> 
of this section that commences construc
tion or modifieatton after October 21, 
\974, Is aul>Ject to the requ1rementa of 
tills aubpart . . 

Subj>art Z--5tanclard1 of Perforrn-..ce for 
Ferroalloy Production Facilities 

23. Section 60.260 Is revised e.s followa: 
I 60.260 ApplicabWty and deslgnadon 

of afl'ected facility. · 

<a> The Provisions of this subpart are 
applicable to the following affected fa
cilities: electric.submerged arc furnaces 
which produce silicon metal, ferrci&Wcon. 
cak:lum silicon, s111coma.nge.nese zircon
ium, ferrocbrome s111con, sllverJ 
il'on, high-carbon fei'rochrome, oharse 
ohrome, standard ferromanganese, 111U
comanganese, ferromanganese sWcon, or 
calcium oa.rt>ide; and dust-handlina 
equipment. . 

<b> Any facility under paragraph <a> 
of this section that commences construc
tion or modification after Ock>ber 21, 
1974, ls subject to the requirement.a of 
this subpart. 

.;;ubpart AA-Standards of Performance for 
Steel Plants: Electric Arc Furnaces 

24. Section 60.270 is revised u follows: 
I 60.270 Applicability and designaaba · 

of !lfl'ected facility. 

<a> The provisions of this subpart are 
applicable to the following affected fa
c111ties 1n steel plants: electric arc fur
JMaees and dust-handling equipment. 

<b> AnY facWty under paragraph <a> 
of this section that commences construc
tion or modUlcation after October 24, 
1974, Is subject to the requirements of 
this subpart. . 

(Secs. Ill and 801(a), Olean Air Act u 
amended ('2 UB.C. 1U'1IHI, 1116'7&(a)).) 

(PB Doc.'1'7~1:iao Pllecl '7-22-'1'7;1:'6-.m) 
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Title 40-Protectlon of the Environment 

CHAPTER 1-ENvtRONMENTAL 
PROTECTION AGENCY 

(PB.lo 7'2-6) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

r.trvleum Refinery Fluid CatalYtlc Cracldn1 
l:Jnlt Catalyst Regenerators 

Correction 
In FR Doc. '17-18129, appearing at 

pap 32426, 1n Part VI of the issue of Frl
daJ, .June 24, 1977, the EFFECTIVE 
DATE should be changed to read ".June 
M, 1977". 

(PRL-76~:1] 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Units and Abbreviations 

Correction 
In PR Doc. 77-20557, appeariilg on 

pace 37000 in the Issue for Tuesdlo¥, 
July 19, 1977, in the second column, 
I eo.3<a> should be changed so that the 
lut abbreviation reads as follows: 
",..-mtc:rosram-1~ snm". 

RDl~t llOISTH, ¥0L 41, 

NO. 144-WEDNISDAY, AILY 17, 1977 

67 
PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Amendments to Subpart D; Correction 

AGENCY: EnVironment&l . Protection 
Agency. 

ACTION: Correction. 

SOMMARY: Thia document cotrects the 
tlnal rule that appeared at page 51397 In 
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PART &o-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

P9troleum Refinery Fluid Catalytic Cracklni 
Unit Catalyst Regenerators; Correction 

AGENCY: Envtronmental Protection 
Aiency. 
ACTION: Correction. 

In FR Doc. "17-18129 appearing on 
page 32425 In the FEDERAL REGISTER of 
Priday, June 24, 1977, H 60.102<a> <2> 
and 60.105<e> Cl> on page 32427 are cor
rected as follows: 

1. In I 60.102<a> <2>, the word "period" 
1s added In the fourth line tmmedlately 
following tJ:le words "In any one-hour." 

2. In § 60.105Ce> Cl>, "hourly period" In 
the first line ls corrected to read "one
hour periOds." 

SUMMARY: This document correct.a the 
ftnal rule that appeared at page 32425 In 
the FEDERAL REGISTER of Priday, June 24, 
1977 <FR Doc. 77-18129>. (Sec. 111, 114, SOl(a) of the Clean Air Act as 

amended (42 U.S.C. 1857c-6, 1857c-9, 1857g 
(&))). . EFFECTIVE DA TE: August 4, 1977. 

POR 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, 
Aetfng Aasfatant Admfntstrator 

/or Afr and Waate Management. 

the F'EDDAL R•GISTD of Monda1, No
vember 22, 1978 <FR Doc. 76-33961>. 
EFFECTIVE DATE: August 15, 1977. 

FOR FURTHER INFORMATION CON· 
TACT: 

(PR Doc.77-22357 Filed 8-3-77;8:46 am) 

.. DEIAL llGISTEI, VOL. 42, 

NO. 1._,THUISDAY, AUGUST 4, 1977 

!. In I 60.45<f> <4> <lY> a left paren
thesis ts Inserted ln the second line be
tween "dscm/J" and "8,740." 

3. I 60.45<f> <4> <v> ls corrected. to read 
8lil f Oll-OWB; 

Don R. Goodwin, Emission Standarda § 60.45 Emis1ion and fuel monilori..._ 

• and Engineering Division, Environ
mente.l Protection Agency, Research 
Triangle Park, N.C. 2'1711, Telephone (f) • • • 
No. 919-541-5271. <4> • • • 

• • • • 

Dated Auguat 8, 1977. (V) For bark F=2.589X10.., dscm/J 
EDWARD P. TuERK, (9,640 dscf/mllllon Btu> and P.=0.500 

Acting Assfstant Admtnistrator. X 10" scm CO,/ J < 1,860 scf CO,/mlllion 
for Atr and Waste Management. Btu>. For wood residue other than bark 

In FR Doc. 76-33996, 11 60.45 <f> Cl> F=2.492X10-• dscm/J <9,280 dscf/million 
and 80.45<f> <5> on page 51399 are cor- Btu> and F.=0.494x10-• scm co.;J · 
rected as follows: <l,840 scf co.;million Btu>. 

I 60.45 [Amended] • • • • • 
1. In I 80.45(f) (4) mu "P.=0.384 scm 4. In I 60.45<f> <5> the F factor and Po 

co.JJ" In the fourth line ls corrected to factor equations In SI units are corrected 
read "P.=0.384X10-• scm co.;J." to read as follows: 

I'= rn-~ [227.2 (pct. H) +95.5 (pct. C) +35.6 (pot. 8)+8.7 (pct. N)-28.7 (pct. 0)} 
GCV 

F _2.ox10-• (pct. C). 
·- GCV 

(Sec. 111, 114, 301(a) of the Clean Alr A°' 
u amended (t2 US.C. 181i7o-e, 1857~. FEDERAL REGIST!R, VOL 42, 
1857g(a)) .) 
.1..J:l'.RD!lc.77-23fl}U''l_l_~'°"l2-77;8:45amj NO. 157-MONDAY, AUGUST 15, 1977 
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Title 40 Protection of Environment 

CHAPTER· t-ENVIRONMENTAL 
PROTECTION AGENCY 

(PRL 7715-4) 

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 Protecttc:m 
Agency. · 

AC'I'ION: FlnaJ rule. 

SUMMARY: ThtS action revises the au
thority citations !or Standardi of Per
·!ormance !or New Stationary Sources 
and National Emission Standards !or 
Hazardous Air :Pollutants. The revision 
adopts a method recommended by· the 
FEDERAL REG~TEll for identifying which 
sections are ena.cted 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 Standa.rda 
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 a.ccorda.nce 
with the requirements o! 1 CFR 21.43 
and is authorized under section 301 <a> 
o! the Clea.n Air Act, as amended, 42 
U.S.C. 1857g<a.>. Because the amend
ments a.re clerical in nature and affect 
no substantive rights or requirements, 
the Administrator finds it unnecessar1 
to propose a.nd invite public comment. 

Dated: August 12, 1977. 

DOUGl,AS M. CoSTL&, 
Administrator. 

Parta 80 and 81 Of Chapter I. TIUe 41 
of the Code of Federal Regulations are 
revtaed as follows: 

1. The a.uthor1t1 citation following the 
table of sections in Pan 80 11 J"lvtsed k> 
reed a.a follows: 

A'11TROllITT: Sec. 111, 301(a) of the Cl.a 
A1r Act aa amended ('2 '0'.8.0. 1867~. 18171 
(a) ) , 'llllleu otherwtse noiecs. 

2. Following U 60.10 and 60.24<gl the 
following authority citation is added: 
(Sec. 118 of th• Clean Air Act aa amendM 
( '2 u.s.c. 1867d-1) .) -

3. Following 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, 
80.105, 60.106, 60.113, 60.123, 60.13S, 
60.144, 60.153, 60.154, 60.165, 60.166, 
60.175, 60.178, 60.185, 60.188, 60.194, 
60.195, 60.203, 60.204, 60.213. 60.214, 
80.223, 60.224, 60.233, 60.234, 60.243, 
60.244, 60.253, 60.254, 60.264, 60.281, . 
60.266, 60.273, 60.274, 60.275 and AP
pendicea A, B, c, and D, the followinc 
authority citation Is added: 
(Sec. 114 of th• Clean Air Act u ammidecl 
( 42 u.s.c. 1857c-ll) .) • 

4. The authority citation following the 
table of sectiona in Part 81 ia,revised Ml 
read aa follows: 

AtJTH01UTT: Sec. 112, 301(a) of the Cleaa 
Air Act as amended (43 u.s.c. 1857c-7, 1817g 
(&)), untesJ otherwtse not.d. 

5. Following I 61.18, the following au
thority citation is added: 
(Sec. 118 of the Clean Air Act u ameJM!eC 
(42 u.s.c. 1857d-l).) 

8. Following H 81.09, 61.10, 81.12, 
81.13, 61.14, 61.15, 61.24, 61.33, 61.34, 
61.43, 61.44, 81.53, 61.54, 61.55. 61.87, 
81.68, 61.69, 61.70, 61.71, and Appendicea 
A and B, the following autnority citation 
1'1 added: 
(Sec. 114 of the Clean Air Act aa ameodllll · 
(42 U.S.C. 1867C-ll) .) 

(FR Doc.77-23827 Plled &-1&-77;8:41 am) 
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PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Revision to Reference Methods 1_. 

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 facillties 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
Viaions became apparent which would 
clar1fy, correct and improve the meth
ods. These revtsions make the methods 
easier t.o 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. Envtronmental 
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 Summa.ry: 
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 Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone No. 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
The amendments were proposed on June 
8, 1978 <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 contained 
numerous suggestions which were incor
porated in the final revtsions. 

Changes common to all eight of the 
reference methods are: < 1 > the clarifica
tion of procedures and equipment spec
ifications resulting from the comments, 
C2~ 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 cha11ges to the methods are: 

METHOD 1 
1. The provtsion for the use of more 

than two traverse diameters, when spec-

RULES AND REGULATIONS 

ified by t.11e· AdftlinJstrator, has been 
deleted. If 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 Poin ta: 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 flow and stacks 
smaller than about 0.31 meter in diam
eter or 0.071 m• in cross-sectional area 
will be published at a later date. 

4. Clarification has been made as to 
when a check for cyclonic fiow is neces
sary; also, the suggested procedure for 
determination of unacceptable fiow con
ditions has been revised. 

METHOD 2 

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 
temperature gauges has been included. 

3. A leak check procedure for pitot 
lines has been included. 

METHOD 3 

1. The appllcablllity of the method has 
been confined to fossil-fuel combustion 
processes and to other processes where it 
has been. determined that components 
other than o •. co., CO, and N, are not 
present in concentrations sumcient · to 
affect the final results. 

2. Based on recent research informa
tion <Particulate Sampllng Strategies for 
Large Power Plants Including Nonuni
form Flow, EPA-600/2-76-170, June 
1978>, the requirement for proportional 
sampling has been dropped and replaced 
with the requirement for constant rate 
sampling. Proportional and constant rate 
sampling have been found to give essen
tially the same result. 

3. The "three consecutive" require
ment has been replaced by "any three" 
for the determination of molecular 
weight, co. and o,. 

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 p01yethYlene 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 stopeock 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. 

METHOD.. 6 

1. Possible interfering agents of the 
method have been delineated. 

2. The options of: Ca> using a Method 
8 impinger system, or Cb> determining 
so, simultaneously with particulate 
matter, have been included in the 
method.· 

3. Based on recent research data, the 
requirement for proportional sampling 
has been dropped and replaced with the 
requirement for constant rate sampling. 

4. Tests have shown that isopropanol 
obtained from commercial sources oc
casionally has peroxide impurities that 
will cause erroneously low so. measure
ments. Therefore; a test for detecting 
peroxides in isopropanol has been in
cluded in the method. 

5. The leak check before the test run 
has been made optional; the leak check 
after the run remains mandatory. 

6. A detailed calibration procedure for 
.the metering system has been included 
in the method. 

METHOD 7 

4. The equation for excess air has been 1. For variable wave length spectro-
r.vised to account for the presence of CO .. photometers, a scanning procedure for 

5. A clearer distinction has been made determining the point of maximum ab
between molecular weight determination sorbance has been incorporated as an 
and emission rate correction factor option. 
determination. METHOD 8 

6. Single point, integrated sampling 
has been included. 

METHOD 4 

1. The sampling time of 1 hour has 
been changed to a total sampling time 
which will span the length of time the 
pollutant emission rate is being deter
mined or such time as specified in an 
appllcable subpart of the standards. 

1. Known interfering compounds have 
been listed to avoid misapplication of 
the method. . 

2. The determination of .filterable 
particulate matter (including acid mist> 
simultaneously with SO, and S02 has 
been allowed where applicable. 

3. Since occassionally some commer
cially available quant~ties of isopropanoI 

FEDERAL REGISTER, VOL. 42, NO. 160-THUi.~i>AY, AUGUST 18, 1977 

V-170 



. IULES AND IEGULATIONS 

have peroxide lmpurlt.les that wfll cauae . Ineltmkm of m•tboda In tbhl appen41s Is not lntencle4 
~ • .,,~ h'~h s··"··-'- --•"' _, .... _.,_ • an endorsement cw clenlal of their applleabWty to 
-·~ "' O&U_..,_......_ ____ 1IOIUlleSthatarenot11ub)ectto1tandardsolperl'~ 
tlJ'ements, a test for peroxides tn 1sopro- 'J'be m•thods an potentlaD~ applieable to other 90llnllll; 
panol has been included tn the method. however, applicabWty sbonld be con1lrmed by earefU.I 

•· The gravimetric techn1Que for mats- :~~~CP,!,°J:C:~ evaluation of the conditions prevlllent 

ture content <rather t.ha.n volumetric) · The approach followed In the formullltton or the ref· 
has been B""""ifted because a mixture of ereoce methods Involves specifications tor equipment, 

.-~~ proe<'dur.s, and performance. In concept, a performance 
lsopropyl alcohol and water will have a •peciflcation approach would be preferable in au methods 
volume less than the sum of the volumes - because this allows the grestest fleslbility to the uaer. 
Of Mft content. In practice, however, this approach L• Impractical in most 

,...., cases because rertol'D)ance speciflcahons cannot be 
5. A closer . correspondence ha.s been established. Most of the methods described herein 

made between Slml.lar parts of Methods therefore, Involve spooiflc equipment speciflrations and 
prOCt'dores, and only a few methods· in this ap1>eodis rel¥ 

8 and 5. . on perlormance criteria. 

MISCELLANEOUS n~~il~h~r:i i1110tb:atki~"f;ng: t'l.1:'~~1;h,:~d1f'l! 
Several commenters questioned the r""ognb.ed that alternative and ~ulvelcnt method• 

;_ nis1. Section tiO.S provid.s aut.borit;v for the Administ,. meaning of the term • subject to the ap- tor t ·r o> 1 t thods (2) 
proval of the Administrator" in relation alte.::,.:rv;• ,;,.~~oi:ftr:~ lB) ~~:r e~hai:::es In' the 

t.o using alternate test methods and pro- ~~~~~rs~~h':/~~~ i;::~~~~S. ~~.~~t~J ~ 
cedures. As defined 1n § 60.2 of subpart soch methods and changes most have prior approval of 
A. t.he "Adm1nistrator" includes any au- theAdminlstrator.Anowneremploylngsuchmethodllor 

thorized represen.tative of the Adm1nls- devls.tioos lrom the reference methods without obtalnlna 
prior approval does ao at the risk or sobsequent dlap-

trator of the Environmental Protection. · proval and retesting with approved methods. 
Agency. Authorized representatives are Within the teference methods, Cll'ftaln specific equip
EPA officials in EPA Regional omces·or meot or procedures are recogn1.oo u be1,!W acceptable 
State, local, and regional governmental ~ ~!e::,~r~~~~E!"1~~1~:".J~c~cacc~~ri~1~~~ 
Omcials who have been delegated the re- tions may be used witbont approval but m11st be ldenti· 

fled in tbe test report. The potentially approvable op
sponslbility of enforcing regulations un- tiona are clied as ."subject to tbe approT&I of the 
der '° CFR 60. These omcials in consulta- Aclmioistrat-0r" or as "or equlvlllent." Such potentially 

~provable techniques or alternatives may be used at tbe 
tlon With Other staff members familiar discretioooftheownerwithontprlorapproval.Howevv, 
with technical aspects Of SOurce te t '"" detailed descriptions for app1)1ng these potentlal11 

S .. .., approvable techniques or alternatives are not provided 
will render decisions regarding accept- In the referenoe methods. Also, tbe potentially approv
able alternate· test procedures. able options are not necessarily acceptable in au applica· 

tions. Therefore, an owner electing to use such po. 
In accordance with section 117 of the tenUaUy approvable techniques or alternatives 11 tt

Act, publication of these methods was :ft'.!nslhle tor: (1) assnrtng that the techniques or 

Pl"'Ceded by consultation with approprt- e.=~~2>-:iJ~t :P~: da::ri~ron"'°.r~ 
ate advisory committees, tndependent alternative me\bod In the test ropon (the 11Titien 
e ....... rts, and Federal depa'*-ents. -"d method must be clear and must be capable o! being IJllll'· 

-..... ' wu _, formed withont additional lnstmctlon, and the degree 
agencies. · · · of detail should be similar to the detail contained In the 

(Seas. 111, 114 and· SOl{a) of the Clean Air :'=i:~~~~~a)~~!1~e~~':i~°":l"C: 
~ eec. 'fa} ot Pub. L. No. 91-606, at Sa~ alternative In the particular application. Faf1nn so 
Ul83; sec. ~a) ot Pub. L. NO. 91-oot, 114 Stat. :S":!r·~h~~~~:~~:W.~!. in the Admlnla· 
1887; sec. 2 or Pub. L. No. 90-148, 81 Stat. &<K 
(U U,/3.C. 1867c~. 1857c-9, 1857g(a) ].) JllETHOD 1-SA)fl'LJ: AND VELOCITY TRA\"ERnS ro• 

. "0'1'11:.-The Environmental ProtecUon Bun-ONABT SouacEe 
Agency bas determined that tb1s document l. Prim:ipl< and ApplkobQitp 
doell not contain a major proposal requiring l.l Principle. To tJcl In tbe rep~ntative meuur.
lll'llJIU'&tlOn of an ~nomlc IDlpect A.nal,ats ment of pollutant emlssioo8 and/or total volumetric Aow 
under Executive Orders 11821 and 111149 and rate fnm1" atation:'7, aooroe, a measurement sic.. wtlere 
OMB Circular A-107. ~~~~d~~~orlnu:~:-1~:=~:: 

Dated: August 10, 1977. !.i~~1:ci':fl~ ar:'uJ =~ poiutls the!J located 

Dol1GLAS M. Cos
-E, 1.2 Applicablllty. This method Is appllcable to flow-
... inggu str.anis in cluctl stacks, tmd flues. The method 

· Admtn"trator. -cannot be ua.d wben: (Jj flow Is cyclonlc or sw1ru111 <-
Section 2.'4),,(2) 11·stacll: Is smaller than about 0.30 meter 

Pe.rt 60 of Chapter I of Title '°of &be (12 In.) In nwneter, or 0.071 m• (113 in.•) In =-->-
Code of FeQeral Regulations Is amended :=:1 :':uc': Jr~i~~~~~~ \~~~~a:~ 
by rev1s1ng Methods 1 through 8 of AP- diameter Upstream from a Bow disturbanc.. 
pen_.,_ A Ref M thod The ttquir~ments of this method must be oonalderecl 

U.\A - erence e s as before construction o! a new facility from which emlsllons 
follows: will be mea..<ured; failure to do so may require aubsP(luent 

APPENDIX A-REl'Eli.EXCE Ml:moos 

The relerrnce methods In this appendix arr ttfrrred to 
In i 60.8 (Perlormance Tests) ancl t 60.11 (Compliance 
With Standards and Maintenance R•qnirements) of 40 
Cl"R Part 60, Suhpart A (Oenrral ProviBlons). Specific 
uoee of these reference methods are described In the 
standards of performance cootalned In the subparl3 
bf«ionlng with Subpart D.. ' 

Within each standard of performance, a 11tttlon 'titled 
HTfllt Methods an•I Procedures" la provided to (1) 
Identify the teet methods appllcable to the facility 
llllhJ..,.t to the respe•:tive standard and (2) Identify any 
IP"Cllll Instructions or conditions to be followrd when 
applying a method to tbe respective facility. Buch In· 
et.ructions (for e1am1>le, establish sampling rates, vol-
11mea, or lemJlf'ratures) are to be llSOO olther In addition 
'4!· or as a substitute for procedures lo a reierenoe method. 
Similarly, for aour•es subject to emission monltorlng 
requirements, spooiOe in•tructlons pertaining to any use 
ol a referoncc method are proTidcd in the subpart « in 
Appcndil II. 

·alterations to tbe slack or deTlation from the standard 
procedure. Ca.'!es Involving Tariants are su!'l,ect to ap
~~U~ ~~~~~dmlnistnltor, U.S. En ronmental 

2. Protttlurt 

2.1 lleltot'tlon flf Ml'8SUl'ement Site. Bampli111 cw 

=~h'r=":~i:,~~.sJ:!~=~:~:S~O:'t at 
d!ameten upstream from any flow disturbance ~ 
•bend, i.spanslon, or contraction in the etacll:, or from a 
Tlalble flame. U neooasary, an alternaUve location may 
be selected. at a poeltlon at loast two stack or duct di· 
&met.Pre downstream and a half dlamew upstrftUll from 
any Bow disturbance. For a rl'Ctangular cross 9"Ctlon, 
an equivalent diameter (D,) shllll be r.alculated from the 
:0u;~;~~~~'f:r~ees':° determine the upstuam and 

2LW 
I>.= L+W 
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IULES AND REGULATIONS 

-k 
DUCT DIAMETERS UPSTREAM FROM.FLOW DISTURBANCE (DISTANCE A) 

0.5 1.0 1.5 2.0 ·2.s 50 --~~~T"""""~~~.,-~~~...--~~~....-~~~__.~~~--~~~--~~~-

40 

.30 

20 

10 

T 0 ISTURBANCE 

A 
l MEASUREMENT 

- - SITE 

l t 
l ~ISTURBANCE 

* FROM POINT OF ANY TYPE OF 
DISTURBANCE (BENO, EXPANSION, CONTRACTION, ETC.) 

3 4 5 6 7 8 9 
- ~ 

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 Points. 
2.2.l Particulate Travenies. When the eight· and 

two-diameter criterion can be met, the minimum number 
of traverse points shall be: (I) twelve, for circular or 
rectangular stacks with diameters (or equivalent di· 
ameters) greater than 0.61 meter (:U in.); (2) eight, for 
circular stacks with diameters between 0.30 and 0.61 

~~":J!~~~iJ:J ~oof~ro.':::r."!'61"f :.:~·c1~~ 
In.). 

When the eight· and two-diameter criterion cannot be 
met, the minimum number of traverse points ls deter· 
mined from Figure 1-1. Before referring to the figure, 
however, determine the dlstancoo from the chosen IJ!e&lr 
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 numbe~ o 
traverse points that corresponds: (l) to the number of 
duct diameters upstream; and (2) to the number of 
diameters downstream. Select the higher of the two 
minimum numbers or traverse points, or a greater value, 
so that !or circular stacks the number is a multiple or •• 
and !or rectangular stacks, the number is oue bl those 
shown in Table 1-1. 

TAm.E 1-1. CroH·atclional lavo11t for rectano11lar •l•ckl 

MG
. trlz 

l\"11inber •ftraverae P<>inta: ':::; 
9 ....................................... , ...... 3"3 
12 ••••••..•••• "·····-··"······················ 4x3 

. 16 •••••••••••••• : •••••• ,...................... 414 
211---········"································· 514 
25 ••••• : •••• --'-·-··"························· 515 
30 ••••••••••••.••.•••••••••••••••••••••• ·•••••• 6d 
36............................................ 61& 
42 ••••••••••••• ~.............................. 7ll8 
49............................................ 7i1 
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RULES AND REGULATIONS 

DUCT DIAMETERS UPSTREAM FROM FLOW·DISTURBANCE (DISTANCE A) 

0.5 1.0 1.5 2.0 
50 

T DISTURBANCE 
Cl) 

40 A .... z _l MEASUREMENT 
0 

i 
- SITE 

~ 

f 
w 
Cl> 
CIC w B > 30 
~ I CIC .... l ~ISTURBANCE I.&. 
0 
llC w. 
I .20 
~ z 
:E 
~ 

~ 
~ 10 
:E 

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) Traverses. When 
velocity or volmnetric tlow rate Is to be determined (but 
not pw:ticulate matter) the same procedure as that for 
particulate traverses (Section 2.2.1) Is followed, e1cept 
that Figure 1-2 may be used instead or Figure 1-1. 

2.8 Cross-Sectional Layout and Location of Traverse 
Points. 

2.3.1 Circular Stacks. Locate the traverse points on 
two pel'J>l'ndicular diameters adcording to Table HI and 
the e1e.mple shown in Figure 1-3. Any equation (lor 
examples,~ Citations 2 and 3 In the Bibliography) that 
gives the same values as t.hosc in Table 1-2 may be used 
In lieu or Table 1-2. 

For particulate trave..,.es, one of the diameters must be 

~:1~ll:,~~ ~~~.~~t;'rg:!:~J:,'!~~1!!;;~1':1s~lft!!tf~t~~~ 
plane or the bend. This requirement becomes less critical 
as the distance from the disturbance increases; therefore! 
ether diameter locations may be used, subject to approve. 

· ol the Administrator. 
In addition, for stacks having diameters greater than 

g:g'e!',~,\~~::~~'(~.~~~.)"~ri/!~:;"~i,a~:;rt1;~!f1o~~~~ 
~~11~':~!i~'b~~~~;J·~1:.~i~1n1 ?a6~.~WtJrii~i ~rt~:~i1.~~ 
walls. To meet these crlt.<>rla, observe the procedures 
given below. 

2.3.l.1 Stacks \\'Ith ))i,.111rtns Greater Than 0.61 m 
(21 In.). When any of ti•• traverse points as located In 
Section 2.3. J fall within 2.5 Clll (1.00 in.) ofthe st.Bek walls, 
relocate them away frnm the ~tack walls to: (I) a distance 
or 2.5 cm (1.00 in.); or (2) a distanoo equal to the nozzl• 
inside dismetP.r, whichevt•r jR la~t•r. These rel~ted 
trav~.rM points (on each end of a diameter) she.II be tho 
"adJustod" traverse points. 

W\,.never two SUCl'essive traverse po!nta are oomblnl'd 
to ronn a single adjust..'<! traverse point, treat tbe ad
justed point as two separate travc1'81' puints, both In the 
sampling (or vr.J~it.y mrasuremrnl) proe~Jur~, and in 
reoording the data. · 
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'TRAVERSE 
POINT 

1 
z 
3 
4 
5 
& 

DISTANCE, 
% of diameter 

4.~ 
14.7 
29.S 
70.5 
85.3 
95.& 

IUUS Nm IEGulATIONS 

• 
s 

.. ·. 

Figure 1-3. Example showing circular stack cross section divided inlo 
12 equal areu, 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 
I I/umber of traverse points on a diameter on a. 

diameter . 2 4 6 8 10 

1 14.6 6 .. 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 
s' 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 
lzj 
13 
14 
15 
16 
n 
18 
19 
20: 
21 
22 
23 
24 

2.3.1.2 Btacb With Diameters Equal to or Less Than 
0.61 m (24 in.). Follow the procedure In Section 2.3.l.l, 
noting only that any "adjusted" points should be 
relocated away from the stack walls to: (l) a distance of 
1.3 cm (OBI In.); or (2) a distance equal to the noule 
Inside diameter, whichever Is larger. 

2.3.2 Rectangular Stacb. Determine the number 
of traverse points as explained In Sections 2.1 and 2.2 ol 
this method. From Table 1-1, determine the grid con· 
figuration. Divide the stack Cl'OSHectlon Into as many 
equal rectancular elemental areas as traverse points, 

12 14 16 18 20 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 
17,7 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 
35L6 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. l 83.1 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 89.1 83.5 78.2 1z'.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 

96.1 91.3 86.8 
98.7 94.0 89.5 

f 96.5, 92.1. 

I 
98.9 94.5 

96.8 
98.9 

and then locate a traverse point at the centroid or each 
equal area oecording to the emmple In Figure 1-4. · 

The situation of traverse points being too cl°"" to the 
stack walls Is not expected to arise with rectangular 
stacb. II this problem •hould ner arbe, the Adminis
trator must be contacted I« resolution ol the matter. 

2.4 Verification of Absence or·Cyclonlc P'low. In most 
statlOIW'J' sources; the ·direction ol stack pa flow· Is 
9119entlall7 parallel. to the· stack wail&. HoweYer; 
eycl&nlc flow·may exist 0 l·&ftet' such ·devices as oyclone11 
and lnerUal demisters tollowlng venturi llCrubhilnl; or 

CS) ln a.ca baRllll ~ Inlets or other duct con· 
tl!llft&lcial wblell tand t& Induce swirling; In th
lnstancea1. the pr898nce or absence of cyclonic flow at 
the !lalllpung location must be determined. The !ollawlng 
techniques are acceptable for this determluatlon. 

I I I 

o l o l o I o 
1 I I 1----:r--,--;---

o l o I o ·: o 

'-- -l- - -1- --1---
1 I I 

o I o I o I o 
I I I 

Figure 1·4. Example showing rectangular stack cron 
section divided in.to 12 equal areas, with a traVllnt 
point at centroid of each area. 

Level and zero the manometer. Connect a Type B 
pitot tube to the manometer. Position the TJ'PO I! ·pitot 
tube at each traverse potn7 In succession, so thal the 

~~"t'o0~~~es~k 0~~~o~ ~~e~U..~eS:~l::~c; 
pltot tube is In this pomtlon, it is at "0° re!erence.:"Note 
the dilferent.ial pressure (4p) reading at each tnverse 
point. U a null (zero) pltot reading is obtained at fl' 
reference at a given traverse point, an acceptable How 
condition exists at that point. U &he pltot reading la not 
zero al 11' reference, rotale the pltot tube (up to ±96" yaw 

:fe~~~i:1!::1~~1:~~t~:11o~=y<~i~: 
nearest degree. Alter the null technique has been applied 
at each travr90 point, calculate the average of the abso
lute values of o; 89Sign o values of 0° to those poluu !or 
which no rotation WBll required, and include these In the 
overall average. Uthe average'value of o Is greater than 
10" 1 the overall How con di tlon In the stack is unacceptable 
ann alternative methodology, subject to the sppmnJ of 
the Administrator, must be used to perform llCCIU8te 
sample and velocity traverses. 
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METHOD 2-DETER>IINATION ow STACI[ 0A9 VELOQTT 
AND VOLOMETBJC FLOW RAT& (TYPE s PITOT Toes) 

1. Principle and ApplicabUUv 

1.1 Principle. The average gas velocity in a •lack is 
determlned lrom the gas density and !rom measurement 
o! the average velocity heed with a Type S (Steusscheibe 
or reverse type) pilot tube. 

1.2 Applicability. This method Is applicable !or 
measurement of the average velocity or a gBll stream and 

forT'l,'f.'0~!3~"f.11,:';·appllcable at measurement slte9 
which fan to meet the criteria of Method 1, Section 2.1. 
Also, the method cannot be used !or direct measurement 
In cyclonic or •wirllng gas streams; Section 2.4 or Method 
1 shows how to determine cyclonic or swirling now con
ditions. When unacceptable condition• exist, alternative 
\Jrocedures, subject to the approval of the Administrator, 

plo~e!"t~ir~~~n~c~~i:"~~~ ~~1~c~ef.'~\n~l:~: 
examples of such alternative procedures are: (II to lnstan 
straightening vanes; (2) to calculate the total volumetrlo 
flow rate stoichlometrlcally, or (3) to move to another 
meaourement site at which the How is acceptable. 

2. Appal'OIUI 

SpeciOcatlons !or the apparatus are given below. AnJ 
other apparatus that bas been demonstrated (subJect to 
approval or the Administrator) to be capable of meeUns 
the specifications will be considered acceptable. 
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1.90 · 2.54_cm• 
(0. 75 · 1.0 in.) 

RULES. AND REGULATIONS 

. r I; 1.62 , .. ;31 •. 1· ~ 
TEMPERATURE SENSOR 

I I 

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 8 Pitot Tube. The Type 8 pltot tube 

(Figlll'e 2-1) shall be made or metal tubing (e.g., lt.ain· 
lees st.eel). lt la recommended that the external tubing 
diameter (dimension Dr, Figure 2-2b) be between 0.48 
and 0.96 centimeters (~ e and ~ Inch). There sball be 
. an equal distance rrom t.he base or eacb leg or t.he pltot 
&ube to Its face.opening plane (dimensions P ~ and Pa, 
Figure 2-2b); It la recommended that this distance be 
between l.CJ6 and 1.60 timee the eiternal tubing dlameter. 
The race openings or the pitot tu'De shall, prererablyLbe 
aligned as shown In Figure 2-2; however, slight mlsabgn· 
men ts or t.he openings are penn1as1 hie (lee Figlll'e 2-3). 

Tbe Type 8 pltot tube mall have • known coelllclent, 
determined as outlined In Beetion f. An Identification 
nwnber llhalJ be ualgned \o the pltot tube; this number 
~e i:ic:_rmanently marlred or engraved on the body 
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LONGITUDINAL 
TUBE AXIS 

RUlES AND REGULATIONS 

• 
TRANSVERSE I 
TUBE AXIS .l., Ax B 1--· 

·-h-

~o::~l~G~ 
• PLANES I 

(a) 

A·SIDE PLANE 

B·SIDE PLANE 

(b) 

(c) 

NOTE: 

{ 
1.05 Dt ~ P ~1.50 Dt 

PA=Pe 

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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IULES AND REGULATIONS 

I 

(1) 

• a.1 , ·~ R. ,, I 

• I . I 
·-100~·-· 

I.. I 
(b) 

TRANSVERSE· 
TUBE AXIS ·-• 

8 FLOW t 8 FLOW .t 
LONGITUDINAL 

TUBEAX1s-· • -

A .---- A 

,;;-·~;1(+) 

··-· ·~J!'2~+or·) 
8 ......... 
A . ---· 

• ~-"h(~or·) ·--
(t) 

~z 
-~,,__-;------:E;~. -......._ ~-:-· 

(fl 

(1) 

Figure 2·3. Types of face-opening misalignment that cao result from field use or im· 
prpper construction of Type 5 pitot tubes. These will not affect the baseline value 
of.C'p(s) so long as a1 and a2<10°, '31 and /32 "< 5°. 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 ,tnndru-d pltot tube may b.,,.rd ln•t.rad ora Type S, 
l'rovidrd that It moots the •ro<'ificnlions or Sections 2.7 
and 4.:!; note, however, lhflt the static and i!'1~nct 
pn•s.::nrl' hol('S of sf.n.ncla.rd f)itot tubf'S are !o\tt~pt1b e to 
plt1g~i11g in pnrticutatl'-ladt>n i;:as stn•ams. 1 hf'rrfore, 
wh~·nrvC'r R standard pitot tuhr is us~ to 1wrrorm a 
tr:.l\o"t'f$f', ndt•cttrnte proof must he- fnrm~ht'-d th~t the 
"P1·11i11i;:s. or th(' pi tot tub£' h.:l\"l' not plU!!stf'd. up during ~he 
tr:n·l'f='t' (Wriod: this ran lie clnnr hy t~lrn1~ a v5•loc1ty 
h1•:1111.l.p) rNtding at the final tr::ivrrsr po111t., ~lramng out 
1 lw in\p:11.:t nnd stat\(' ho\c>.s or t.he sta_ndn.rtl pt tot tube _by 
''h:il'l~-Jm~ing" with pressurized ~tr. and then tnk1n1t 
n11othrr ll./> rrnding. If the ~p n•admizs mndr h<'for(' and 
aflt•r tl11• :lir purjle arr1hl'1 samr ( =5 (lt'f<'<'n~). tilt.' tniyrrse 
i:-:: :J.rl·rptahle. Otherwist'., rt'j~ct tht1 i:tm· Note that if A.p 
at th~ final traverse p<1111t 1g nn~mh\h\y \ow, n.1\othf'r 
p,1int may be selectPd. If "ha.ck·pnrgin~f' at ~rgular 
irit1~r\""<\ls is part of the prOf'rrlurr, then c(lmpamtive A.p 
r1•adiJ1g:s shall be taken, ns abOVC', for !·he Inst two baek 
l-'llfJ?<-S at which suitahly high AP rradmgs ~re obsrrved. 

:?.:! DilTert'ntiaJ Prrs~ure Oauge-. An inrhne~ mnno_m
ett~r or equivale-nt device is used. Most sampling trams 
are equipped with a HHn. (water column) inclined· 
Vl'rtlral manometer, having O.Ol·ln. rr,o dlvis!ons on the 
(). to I-In. Inclined scale, and ll.1-ln. lhO d1vls10ns on the 
1· to !fl.In. vertical scale. This type of manometer (or 
other gauge or equivalent sensitivity) Is satisfactory for 
the measurement ol .l.p values as low as 1.3 mm (0.06 In.) 
HtO. However, a di!Terential pressure gauge or greater 
sensitivity shall be used (subject to tile approval of the 
Administrator), if any or the following ls found to be 
true: (I) the ru-ithmelic average or all .l.p readmgs at .the 
traverse points in the stack is less than 1.3 mm (0.06 m.) 
H 10· (2) for traverses ol 12 or more points, more than 10 
pereent of the individual .l.p readings are helow 1.3 .mm 
(0.05 in.) Il,O; (3) for t.rannos or fewer than 1.2 pl!Inls, 
more than one .l.p reading is below l.3 mm ~o.os m.) .H20. 
Cite.lion 18 in Se-0tion 6 describes commercially avadablo 
Instrumentation for the measurement of low-range gas 

ve~~~":.'1tcrnatlve to criteria (1) through (3) aboye, the 
following ealculation may be performed to de~ermme the 
necessity of using a more sensitive difterentia\ pre$ure 
gauge: ,.. 

~ .. ~p,+K 
T= _;~--'-1 ____ _ 

n 
~ .. 't::.p; 
i=l 

"~';~~Individual vel()(jty bead readiag at a traverse 
point, mm H20 (in. H,O). 

;:rna:::11I}':~0!;~~"':.lte"~ts are used and 
0.005 in H.O whon Engli.sb units ru-e used. 

If T is gr.at.er than 1.0S, the velocity head data ru-e 
unacceptable and a more sensitive ditierenual pressure 

ga~~·T:;'.~ffb":i~:~~ntial P"""ure gauges other than 
Inclined manometers are used (e.g., magnehelic gauges), 
their calihration must be checked after each test"serirs. 
To check the calibration of a ditierentlal pressure g1'1Jge, 
compare .l.p roadings of the gauge with those of a gaug'!" 
oil manometer at a. minimum of three points, approu
mately representing the range of '1p values in the slack. 
Ir at each point, the Yalues of .l.p as read by the ditieren
titil pressure gauge and gauge-oil manometer agree "' 
within 3 prrccnt, the differential pressure gauge shall be 
considered to be in proper calibration. Otherwise, tbft 
test series shall either be voided, or procedures to adlllst 
the measured .l.p values and final results shall be used, 
subject to the approval or the Administrawr. 

2.3 Temperature Gauge. A thermocouple, liquid· 
filled bulb thennometer, bimetallic thermometer, mer· 
cury-in·giass thermometrr, or other gauge capable of 
measuring temperature to within 1.5 percent of the mini· 
mum absolute stook temperature shall be used. The 
temperature gauge shall be attached to the pitot tube 
such that the sensor tip doOI not touch any metal; tba 
gauge shall be in an interference-free arrangement with 
respect to the pitot tube face openings (see Figure 2-1 
and also Figure 2-7 in Section 4). ;\lternate positions may 
be used if the pltot tube-temperature gauge system la 
calibrated oocording to the procedure or Section 4. Pro
vided that a difference or not more than l percent In the 
average velocity measurement is introduced, the tern· 

RULES AND REGUlATIONS 

)lArature gange need not be attached to the pltot tub<!: 
this alwrnative is subject to the approval of the 
Administrator. · 

2.4 Prt•Muro Probe and Gauge. A plezometer tube and 
mrn•nry· or watrr·lillrd U-tube manometor capable of 
mN1S1tring sttlck prrssure to within 2.5 mm (0.1 in.) Ilg 
is 1i.od. The •le.lie lnp of a standard type pilot tubo or 
one lrg or a Tyre X ritot tube with the foce opening 
pianos posilionrd rarallcl to the gas flow may also be 
usrd 1'-' t.h~ prrssure probe. 

2.5 B3ro111eter. A mercury, aneroid, or other barom· 
etrr carable or measuring atmospheric pressure to 
within 2.5 mm Hg (0.1 In. Ilg) may be used. In many 
C884'•. the harom<•tric reading may be obtained from a 
n<'l\l'uy national weather service station, In which c!l!!e 
the station value (which Is the absolute barometric 
pm•sure) shall be roquestcd and an adjustment for 
elevation dilJereuces between the weather station and 
the sampling point shall be applied at a rate or minus 

f,;~r=. ~/vtic~ve1fs~ P.,~re;:;~r~: d~c~:S~t) elevation 
2.6 GS!! Density Determination Equipment. Method 

3 equipment, if needed (see Section 3.6), to determine 
the stack gas dry molecular weight, and Reference 
Method t or Method 5 equlpment ror moisture content 
detonnlnation; other methods may be used subject to 
approval or the Administrator. 

2.7 Callbration Pltot Tube. When calibration of the 
Type 8 pl tot tube ls neees.<1ary (see Section t), a standard 
pi~ tu be la Wied as a reference. The standard pl~ 
tube shall, preferably, have a known ooefllclent, obtained 
either (1) directly from the National Bureau of Stand
ards, Route 270, Qnince Orchru-d Road, Uaithersburg, 

Maryland, or (2) by calibration against another standard 
pi tot tube with an NBS-traceable coetllclent. Alter· 
natively, a standru-d pltot tube designed according to 
the criteria glYen in 2.7.1 through 2.7.5 below and illus
trated In Fi~ure 2-4 (see also Citations 7, 8, and 17 In 
Section 6) may be used. Pitot tubes designed accordln11 
to these spccificntlons will have baseline coelllclen\a o( 
about O.ll'H:O.Ol. 

2.7.1 Hemispherical (shown In Figure2-4), clllpsoldal, 
or conical tip. 

2.7.2 A minimum of six diameters straight run (based 
upon D, the external diameter or the tube) between the 
tip and the static p~snre boles. 

2.7.a A minimum or eight diameters straight run 
between the static pressure holes and the centerline ot 
the external tube. following the 90 iiegrce bend. 

2.7.t Stallc pressure holes of equal size (approximately 
0.1 /J), equally spaced In a piezomcter ring conflgurat.ion. 

2.7.5 Nlnc~y drgree beud, with curved or mitered 
function. 

2.8 lltff•rontlal Presrure Gauge for Type S Pltot 
Tube Cali brat.ion. An inclined manometer or equivalent 
Is used. If the single-velocity calibration technique la 
employed (see Section U.2.3), the calibration dlfferen· 
tlal pressure gauge shall be readable to the nearest 0.1a 
mm H10 (0.005 In. H10). For multlveloclty calibrations, 
the gauge shall be readable to the nearest 0.13 mm H10 
(0.005 In IT10) ror Ap values between 1.3 and 25 mm H10 
(OJlii and 1.0 In. H10), end to the nearest 1.3 mm HtO 
(0.06 ID. H10) for .l.p values above 25 mm H10 (1.0 In. 
H10). A speetal, more sensitive {18llgll will be required 
to read .l.p values below l.3 mm H10 [0.05 In. H10) 
(see Citation 18 in Section 6). 

CURVED OR 
MITERED JUNCTION 

HEMISPHERICAL ... 
• 

0

TIP ~·. 

..., 
l 
a • 

Figure 2-4. ·Standard pi tot tube design specifications. 

3. Prou4..,, 

3.1 Set up the appru-atus as shown In FigtllO 2--1; 
Capillary tubing or surge tanks Installed between the . 
manometer and pltot tube may be used to dampen .l.p 
fluctuations. It Is recommended, but not required, that 
a pretest leak-check be conducted, as follows: (1) blow 
through the pitot lmpoot opening until at least 7.6 cm 
(3 in.) H,O velocity pressure registe.rs on the rnanometer; 

~':.i~1:.S,f.1Ir!h:c1:=15 =~; ~~~~~~~~h~ 
the statio pres..ure side, except using suction to obtain 
the minimum or 7.6 llil1 (3 in.) Il,O. Other lea.k-dleek 
procednl'ftl, subject to the approval of the Administrator, 
may be uaed. . : 

3.2 Level and zero the manometer. Because the !pa 

nometer level and zero may drift due to vibrations and 
temperature changes, make periodic checks during the 
traverse. Record all necessary data as shown in the 
example data sheet (Figure 2-5). 
· 3.3 Measure the velocity head an1 temperature at the 
traverse points specified by Method 1. Ensure that the 
proper differential pressure gauge is being used for the 
range of .l.p values encountered (900 Seetlon 2.2). If It la 
necessary to change to a more sensitive gauge, do so, and 
remeasure the .i.p and temperature readings at eooh tra
verse point. Conduct a post-test leak-<iheck (mandatory), 
as described In Section 3.1 above, to validate the tee.
run. 

3.t Measure the static pressure lo the stack. One 

re;~i"\i~t~~~1:t~~':a:~pheric pressure. 

FEDERAL REGISTEI, VOL. 42, NO. 160-THURSOAY, AUGUn 11, 1977 

V-178 
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PLANT~----------------

DATE RUN NO. ------
STACK DIAMETER OR DIMENSIONS, rn(in.) -----
BAROMETRIC PRESSURE, mm Hg (in. Hg) ______ _ 

CROSS SECTIONAL ARE.A, llt2(ft2) -------

OPERATORS --------------~ 
PIT.OT TUBE l.D. N·o. ------------

AVG. COEFFICIENT,Cp=----------
LAST DATE CALIBRATED _________ _ 

Traverse Vel. Hd.,Ap 
Stack Temperature 

Pt. No. mm (in.) H20 ts, 8C (Of) 15, OJ( (OR) 

.. 

, 

~ ·. 

A111rag1 

Figure 2-5. Velocjty traverse data. 

SCHEMATIC OF STACK 
CROSS SECTION 

Pg 
mm Hg (in.Hg) ~ 
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3 6 Determi11e the stnck gRS dry molL'<'ular weight. 
}'or oombu~tion pr0t·~ or pr0t·p...;,.'\t\9 that emit essen· 
1iully co,, 0 2, co, 11nd.N2, use M1•thod 3. For procesaee 
1•mitting essenthi.J.ly air, o.n anaJ.y~ls nc~d not ... be con
•lueted; use a Jry molecular v.-1·1~ht or ~.O. For other 
1mi<1'8Se.S, other methods, subject to tho approval of the 
Administrator. must be used. 

:\.j Ohtain the moisture conh'nt from Rererence 
~ll'lhod 4 (or cquimlent) or from ~lcthod 5. 

:l.M Dctcr111i11e the cross-se1•tio11al area or the stack 
or duct at the sampling lol·ation. Whenever possible, 
pi1ysh-:illy m<'a.-;nro the stark di lllt'llsions rather than 
11:-:i11gbl111'[lri11ts. 

RULES AND ·REGULATIONS 

(a) the exl<!mal tubing diameter (dimension Do, Flgwe 
2-2b ); and (b) the baae-to-openlng plane dlstance1 
(dimensions P • and P s, Figure 2-2b ). If Do Is between 
0.48 and 0.95 cm(~• and~ In.) and If PA and Pa an 
equal and between 1.05 and 1.50 Ro, there are two posolble 
options: (!) the pitot tube may be calibrated accordln1 
to the procedure outlined in Sections 4.1.2 through 
4.1.5 below, or (2) a baseline (isolated tube) coeffident 
value o! 0.84 may bo assigned to the pitot tube. Note, 
however, that if the pitot tube is part or an assembly, 
calibration may still be required, despite knowledge 
or the bnscline coefficient value (see Section 4.1.1). 

II n,, P ,, and Pa are outside the SJl'!Cified limits, the 
pitot tube must be cnlibrated as outlined in 4.1.2 through 

4. Culihnition 4.1.5 b{'low. 
4.1.1 'l'ypo S Pitot Tube Assemblies. During sample 

u Typ<l S Pitot Tube. B,•rore ils initial use, care-·· and velocity traverses, the isolated Type B pitot tube ls 
~illy examine the Type S pilot tube in top, side, and not always used; in ml\tly instances, the pitot tube Is 
•nd views to verify that the lace openings or the tube used In combination with other source-sampling compon· 
nm l\lignod within the specifications illustrated In Figure euts (thermocouple, sampling frobe, nozr.le) as part of 
2-2 or 2-3. The pitot tube shall not be used If it falls to an "assembly." The presence o other sampling oompo
meet these alignment specifications. ncnts can sometimes affect the baseline value orthe Type 

Arter verifying the race opening alignment, measure S pi tot tube coefficient (Citation 9 in Section 6); tberefora 
and record the following dimensions or the pito; tube: an assigned (or olherwise known) baseline coeOlclent 

TYPES PITOT TUBE 

value may or may not be nlld a a dven assembly. TM 
baseline and 119\mbly eoemcient valuee will be identleal 
only when the relative placement of tbe components In I 
the 8".'lembly Is such that MrOC!ynamlc Interference 
effects are eliminated. Figures 2-6 through 2-11 Illustrate 
interf•rence-free component arrangements for Type 8 
pltot tubes having edema! tubing dlam~ten between 
0.48and0.95cm (;fh and ff in.). TypeS pitottnbeusem. 
blles that !all to meet any or all or the SJl'!Cilicatlons ot 
Figures 7r6 through 2-8 shall be calibrated acoordlns to 
the procedure oullined in Sections U.2 through U.6 
below, and prior to calibration, the valuea of the Inter· 
component spacings (pltot-noHle, pitot-thermocouple, 
pitot-probe sheath) shall be measured and recorded, 

Non:.-Do not use any Type 8 pltot tube assembly 
which is constructed such that the Impact prOS>'UJ'e open
ing plane or the pltot tube Is below the entry plane of &be 
nozzle (see Figure ~b). . 

4.1.2 Calibration Setup. If the Type 8 pltot tube ls to 
be calibrated, one lea or the tube shall be permanenut 
marked A, and the other, J, Callbratlon shall be done In 
a Oow system having the following essential deelp 
features: 

x ~ 1.90 cm (3/4 in.) FOR Dn ··u cm (1/2 in.) 

SAMPLING 
PROBE 

A. BOTTOM VIEW; SHOWING MINIMUM PITOT·NOZZLE SE;ARATION. 

·SAMPLING 
NOZZLE 

STATIC PRESSURE 
OPENING PLANE· 

IMPACT PRESSURE 

--·-· 
___ Lo'~=-AIE 

NOZZLE ENTRY ~ 
PLANE --· ._..._, __ _ 

I. SIDE VIEW: TO PREVENT PITOT TUBE 
FROM INTERFERING WITH GAS FLOW 
STREAMLINES APPROACHING THE 
NOZZLE. THE IMPACT 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 configur~tion 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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RULES AND REGULATIONS 

w ;;;.1.&z an 

(3 in.I 

Z ~ 1.91 cm (3/4 in.I 

OR 

I . 
I 

6 
Ct 

THERMOCOUPLE 

n: ::) 

TYPES PITOT TUBE 

Z )15.08 cm 

·cz in.I 

<I) 
.I 
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 

Y >7.62 cm (3 inJ 

I 
J 
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 gs., stream must be confined to a 

duct ol deti.nlte cross-5eetional area, either circular or 
rectangular. For circular cross-sections, the mlnlmum 
4nct diameter shall be 30.5 cm ·(12 In.); for rnrtangular 
mJ11S-<1ections, the width (,shorter side) shall be at least 
25.4 cm (10 in.). . 

4.1.2.S The cros.wectional area of the calibration duct 
lll1JSt be constant o•er a distanc" of 10 or more dnct 
di&IDflten. For a rectangular crOSS«Ction, use an eqniV&-

:'J.,=~~b~:,~~~I~~~ ~:,,,~~~ng equation, 

D, 

where: 

2LW 
(L+W) 

D. -Equivalent diameter 
L-Lengtb 
W-Widtb 

Equation 2-1 

To ensure the pre.~nce of sta\Jie, 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 lrom th• nearest disturb
ances. 

NOTE.-The eight- and two-diameter criteria are not 
absolute; other test section locations may be nscd (sub
Joot to approval of the Administrator), provided that the 
llow at the test site ls st.able and demonstrably parallel '° the duct aw. 

U.2.3 The flow systi>m shall have the capacity to 
senerate a tast-section velocity around 915 m/rnln (3,000 

ft/min). This velocity mnst be constant with time to 
guarantee steady flow during calibration. Note that 
'l'ype S pilot tube coefficients obtained by single-velocity 
calibration at 915 m/m.in (3,000.ft/mln) wlll generally be 
valid to within ±3 percent for the measuremont of 
velocities above 305 m/rnln (1,000 ft/min) and to within 

t;e~ ~si"'~~n~&r ~?,:;1~(~W-:::'Jn1t.~ ~~J:l~\~ 1~ 
n1ore precise correlation bet ween c. and velocity is 
desired, the flow system shall have the cnpacity to 
generaui at least lour distinct, time-invariant test-section 
velocities covering the velocity range lrom 180 to l!iS25 
rn/mln (600 to 5,000 ftJmin), and calibration data s au 
he taken at regular velocity Intervals over this range 
(See Citations 9 and H In Section 6 for details). 

4.1.2.4 Two entry ports, one each for the standard 
and Type B pltot tubes, shall be cut In the test section; 
the standard pltot entry port shall be located slightly 
downstream ol the Type B port, so that the standard 
and Type S impact openings will lie In the same crOS&
sectional plane during calibration. To facilitate align
ment ol the pi tot tubes during calibration, It is advisa\Jle 
that the test sect ion be constructed of plexiglas or some 
other transparent material. 

4.1.3 Calibration Procedure. Note that tbls procedure 
Is a general one and must not be used without first 
referring to the special considerations presented In Sec
tion 4.1.5. Note also that this procedure applies Only to 
single-velocity cnlihration. To obtain calibration data 
for the A and B sides of the Type S pilot tul>e, proceed 
as follows: 

fllr~~-!-~d ~:~~h:u~r 1~~::e ~~~ ~:r?1~i::,~~e:t i~n ~~Ti!1tr 
the proper density. Inspect and lr.ak-check all pilot lines; 
repair or replacr. if neres~.ary. 

4.t.3.2 Level and zero the manometer. Turn on the 
fan and aUow the flow to stabili•e. Seal the Type :s outr)" 
port. 

4.t.3.3 Ensure that the inanometor Is levol and zeroed. 
Posltlon the standard pitot tube at the caliurution poi11t 
(determined as outlined ip Sction 4.1.5.1), and align th• 
tube so that its tip ls pointed directly Into the flow. Par
ticular care should be taken in aligning the tube to avoi<I 
yaw and pitch anglr•. Mnke sure that tbe entry port 
surrounding the tube is proper!~· S<al<•d. 

4.1.3.4 R•ad 4P.•d and record its vnluo in a data tahlo 
similar to the one shown in Figure 2-9. RPmove the 
standard pitot tube. from the duct and di!'<.'om1rrl H fro1U 
the manometrr. Seal the standard e-11try port. 

t.1.31> Connect the Type S pilot tube to the manom-

=~~-le~~~n~1:er~~·fi:'s.~ ~~,jl~~\1~ 1¥'~~ ~epi~~':l:~ 
so that its A side. impart openln~ is at the same point as 
was tho standard pitot tube and Is pointed directly Into 
the Uow. Make sure that the entry port surrounding the 

tu!'.t~J"0:A:~~ 1;,~ 1!~d enter its value in the data tsble. 
!~~~;'ti:1;~0~~?h~ ~1~;1~~!frl;~ from the duct and di:;-

4.1.3.7 Repl'al steps 4.1.3.3 throu~h 4.1.3.6 above until 
three pairs of Ap rradi11gs havt brcu obtainPd. 

4.1.3.8 Re.peat step.• 4.1.3.3 through 4.1.3.7 above for 
the B side of the Type S pitot tu hr. 

4.1.3.9 l'ertorm cakulations, as dC'~cril>ed in 8<'Ction 
4.1.4 below. 

.&.1.4 Cakulat!on•. 

th~e!i4~o.:~rd~ a°~J 1[1,:.!! 1::i,~~ ~i~~flBJe~g~~f~.~-~~ 
Section 4.1.3 abovn, calrulRto the value of the Type 8 
pilot tube roe(Jicitml. as follow:': 
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RULES. AND REGULATIONS 

PIT.OT TUBE IDENTIFICATION NUMBER:------- DATE: ____ _ 

CALIBRATED BY~--------------'-------

"A" SIDE CALIBRATION 

LlPstd t. P(s) 
cm HzO cm HzO DEVl~TION 

RUN NO. (in. HzO) (in. HzOI Cp(s) Cp(s) • Cp(A) 

1 

z 

3 

Cp (SIDE A) 

"8" SIDE CALIBRATION 

llPstd llP(s) 
cmHzO cm HzO DEVIATION 

RUNNO-. (In. HzO) (in. HzO) Cp(s) Cp(s). Cp(B) 

1 

1 

3 

Cp (SIDE B) 

3 
l'; I Cp(s) • Cp(A OR B) I 

AVERAGE DEVIATION ,. o (A OR B) = -1------.- ~MUST BE .;:;;o.O\ 
3 

I Cp (SIDE A)•Cp (SIDE B) l+-MU$T BE ~0.01 

Figure 2-9. Pitot tube cali~r~tion diita. 

c -c ~ p(a) - P(lfJ) v Tp; 

Equation 2-2 
wben: 

c.1o1=T;vpe S pilot tube coemclent 
C, !"•> =Standard pl tot tube coemclent; use 0.99 If the 

coemclent Is llllknown and the tube la designed 

according to the criteria of Sections 2.7.1 to 
2. 7 .5 oftbla method. . 

AP .. •=Veloclty bead meamred by the standard pltot 
tube, cm H,O (In. H10) 

AJ>.=Veloclty bead meamred by the Type S pltot 
tube, cm l!!O (In. H,O) 

U.U Calculate c, ~de .A), the melD .A-e!de coef· 
ftclent, and i:J, (side B ), the mean B-eide eoemclent; 
calculate the difference between tb- two average 
nluea. 

U.4.3 Calculate the deviation of each of the three A· 
side valueaof C•hl from C, ~Ide A),and thedeTlatlonol 
oach B-slde value of C,h) from C, (side B). Use the fol. 
lowing equation: 

Dcviation=C,i.,-C,(A or B) 

Equation 2-3 

4.1.4.4 Calculate "• the average deviation from the 
mean, for both the A and B sides of the pilot tube. Use 
\be following equation: 

"(Hide A or B) 
3 

Equation 2-4 
4.1.4.5 Use the Type S pi tot tube only If the Taluea ot 

" (side A) and " (side B) are less than or equal to 0.01 
and II the absolute value of the difference between c, 
(A) and c, (B) Is 0.01 or less. 

4.1.6 Special considerations: 
U.5.1 Selection of calibration point. 
U.5.1.1 When an isolated Type S pltot tube Is call· 

brated, select a calibration point at or near the center of 
the duct1 and follow the procedures outlined In Sections 
U.3 ann 4.1.4 above. The Type S pitot coemclenta IO 

obtained, I.e., c, (side A) and C', (side B), will be Talld, 
so Jong as either: (1) the Isolated pitot tube Is used; or 
(2) the pl tot tube Is used with other componenta (noule, 
thermocouple, sample probe) in an arrangement that la 
free from aerodynamic interference effects (see FllUna 
2-G through 2-8). 

U.5.1.2 For Type S pltot tube-thermocouple com
binations (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.U aOO
The coefllclents so obtained will be valid so 1011& u the 
pltot tube-thermocouple combination Is used b7 lteelf 
:;,\t~t>i~.i:'~:r'~~n~J~ an Interference-free &rralli• 

4.1.5.1.3 For assemblies with sample probes, the 
calibration point should be located at or near the center 
of the duct; however, insertion of a probe sheath Into a 
small duct may cause significant cross-sectional area 
blockage and yield Incorrect coefficient values (Citation 11 
in Section 6). Therefore, to minimize the blockage eireci. 
the calibration point may be a few Inches off-<lenter If 
necessary. The actual blockage effect will be negligible 
when the theoretical blockage, as determined b7 a 
projected-area model of the probe sheath, Is 2 perceat or 
less of the duct cross-sectional area for assemblies witbont 
e1ternal sheaths (Figure 2-loa), and 3 percent or J.eea tor 
assemblies with e1ternal sheaths (Figure 2-lOb). 

tnt!:~: .. 1!1~~';i0:,,J:~e a~~:~~ .. ~b:1: ... ~~~ 
the pitot-nozzel separation distance falls to meet the 
specillcatlon illustrated In Figure :His), the value ol 
C,1o1 depends upon the amount of free-space between 
t be tube and nozzle, and therefore Is a function of noule 
size. In these Instances, separate calibrations shall be 
performed with each of the commonly used noztle si
lo place. Note that the single-velocity calibration tech· 
nlque is acceptable for this purpose even though the 
larger nozz1e:sizea (>O.~ cm or~ ln.l are not ordlnarll7 
used for lsoklnetlo sampling at velocities around 111 
m/mln (3,000 ft/min), which ls the calibration velocity, 
note also that it Is not necessary to draw an isoklnetlo 
sample during calibration (see Citation 19 in SectlonO). 

4.1.5.3 For a probe assembly constructed such that 
ltJ pi tot tube Is always used In the same orientation, on17 
one side of the pitot tube need be calibrated (the llde 
which will face the ftow). The pl tot tube must still meet 
I be aligl)JOent specifications of Figure 2-2 or 2-3, howenr, 
and must have an average deviation (v) value of 0.01 • 
less (see Section U.4.4). 

flDllAL llOISIH, VOL 41, NO. 160-THUISDAY, AUGUST 11, 1977 

V-182 



(a) 

RULES AND REGULATIONS 

ESTIMATED 
SHEATH · 

.BLOCKAGE 
'(%) 

--G 1xw J 
D~~T AREA 

• 

(bJ 

x 10.0 

Figure 2-10. Projected-area m.odels for typical phot tube assemblies. 

U.6 Field Use and Recalibration. 
4.1.6.l Field Use. 

. 4.1.6.1.1 Wben a Type 8 pltot tube (Isolated tube or 
ll&Sembly) Is used In tbe field, the appropriate coefficient 
nine (whether 88Signed or obtained by calibration) shall 
·be used to perform velocity calculations. For calibrated 

~ tif~iiJ~~nh!~~:O :!.. %"~~;.~ta~~aPh!'°B ~ 
coefficient shall be used when the B side faces the flow; 
llltematively, the arithmetic average or the A and B side 
coefficient values 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 
10metimes blocks a significant part or the duct cross· 
eection, causing a reduction in the effective value of 
?I', <•l. Consult Citation 9 In Section 6 for details. Con
•entional pitot...ampling probe assemblie:i are not 
""'°mmended for use In ducts having inside dlameteB 
smaller than 12 Inches (Citation 16 In Section 6). 

4.1.6.2 Recalibration. 
4.1.6.2.1 Isolated Pitot Tubes. After each field use, the 

pltot tube shall be carefully reexamined in top, side, and 
end views. 11 lhe pitot face openings are still aligned 
within the specifications Illustrated In Figure 2-2 or 2-3, 

:i~n ~~ ~~~~~~~~tb~wli,,~"er~~~i~~~~r~~ t~~ 
damaged to the ertent that It no longer meets the specifi
cations or Figure 2-2 or 2-3, the damaJ?:• shall either be 
repaired to restore proper alignment of 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 of the pitot tube, as 
In Section 4.1.6.2.1; also, remeasure the intercomponent 
ip8Cings of the assembly. If the interr-0mponont spacinJ?:S 
have not changed and the face opening ali~nment Is 
aceeptahle, it can be 88Sumed that the coefficient of the 
assembly has not changed. If the face opening alignment 
la no longer within the specifications of Figures 2-2 or 
1-8, either repair the dam~· or replace the ritot tubo 
(calibrating the new 88Sembly, If necessary). I the intcr
oomponent spacings have changed, restore the original 
ip8Clngs or recalibrate the a11Sembly. 

U Standard pltot tube (tr applicable). rr a standard 
pilot tube Is used for the velocity traverse~ the tube shall 
be constructed aooording to the criteria of 1'ection 2.7 and 
llhal1 be assigned a baseline coefficient 7alue or 0.99. 11 
the standard pltot tube la used as part of an 88Sembly, 

the tube shall be In an Interference-free arrangement 
(subject to the approval of the Administrator). 

4.3 Temperature Gauges. After each field me, call· 
brate dial thermometers, liquid-filled bulb thermom
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-m-glass reference 
thermometer, or equivalent, as a reference; alternatively, 
either a reference thermocouple and potentiometer 

t:1~~~e~nbl ~m~:g o~~~~(~~~~it~g·r:r ~~~~:i~i·o 
pressure) may be used. For temperatures above 405° C 
(761° F), use an NBS-calibrated reference thermocouple
potentiometer system or an alternate reference, subject 
to the approval of the Administrator. 

If during calibration, the absolute temperatures meas
ured witb the ~auge being calibrated and the reference 
gauge agree within 1.5 percent, the temperature data 

~en Wu~~~t11~~i:!:~~ 1l:..f~:.1r:i~b~li~.; ~;~:id.~~ci 
lnvafld or adjustments (if appropriate) of the test results 
shall be made, subject to the approval of the Administra
tor. ·· 

4.4· Barometer. Callbrate the barometer used against 
a mercury barometer. · 

6. Calculationa 
Carry out calculations, retaining at least one ertra 

decimal figure beyond that of the acquired data. Round 
olI figures after final calculation. 

6.1 Nomenclature. 
A= Cross-6ectional area of stack, m• (It•). 

B.,=Water vapor In the gas stream (from Method 5 or 
Reference Method 4 ), proportion by volume. 

C,= Pilot tube coefficient, dimensionless. 
K,=Pitot tube constant, 

34 97 E_ [(g/g-molc)(mm Hg)J1
" 

· sec (°K)(mm H20) 

for the metric system and 

. 85 49 ..!!_[(lb/lb-mole)( in. Hg)J111 

· sec ( 0 H)(in. HsO) 

tor ~ ,!';.f~11~2.!t":eight or stack gas, dry basis (see 
Section 3.6) g/g-mole (lb/lb-mole). 

M.=Molecular weight of stack gas, wet basis, g/g
mole (lbflb-molo). 

Equation 2-5 

Pbar=Barometric presmire at measurement site, mm 

P,~~t~~k ~~ic pre.<sure, mm Ilg (in. HgJ. 
P,=Absolute stack gas pressure, mm Hg (in. Ilg). 

~P •• ,+P, Equation 2-6 

P,,.=Standard absolute pressure, 760 mm Hg (29.92 
In. Hg). 

Q,. ~Pnia;J=~f;f;;.~~c~/h~o<~~~)~rrected to 
t.=Stack temperature, °C (°F). 

T,=Absolute stack temperature, °K (0 R). 

=273+1, for metric Equation 2-7 

=460+1, for English Equation 2-8 

To1J=Standard absolute trmper~e. 293 °K (528° R) 
o,c::Average stack ~as velocity, m/sec (ft/soc). 
~p=Velocity head of stack gas, mm H10 (in. H,0). 

3,000=Conversion factor, sec/hr. 
18.0=Moleeular w•ight of water, g/g-mole (lb-lb

mole). 
5.2 Average stack gas velocity. 

Equation 2-9 

5.3 A veragc stack gns dry volumetric flow rote .. 

Q.d=3,600(1-B,.,)v,A (r~;~.) (:.~) 
Equation 2-10 
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!lfETBOD 3-0A8 ANALYSIS ~OR CARBON Dtoxma, 
OXYOEN, EXCEi!& AIB, AND DRY Mol.KCULAR WKIOllT 

I. Principk and ApplicobUUr 

I.I Prim•lple. A gas sample Is extracted from a st.ck, 
hy 011<1 of the following methods: (I) single-point grab 
samtiling; (2) single·polnt, intcgratod sampling; M (8) 
multi-point, lnt1•grated sampling. The gas sample i. 
analyzod for 1wrc1•11t carbon dioxide (CO>), percent oxy· 
gPn (02), and, 1C nr.ct•s."llJ'y, J>ercr.nt carbon monoxide 
(CO). II a dry molecular wt>lght determination Is to be 
made, either an Orsat or a Fy1ite 1 analyzer m:>y be med 
for the analysts; for excess air or emission rate correcUon 
!actor determination, an Orsat analyzer must be used. 

1.2 Applkabllily. This method Is applicable for de
termlulng co, and 02 concm1trallons, excess air, and 
dry molecular wright of a sam pie from a gas stream of a 
fossil-fuel combustion process. The method may also be 
applicable to other processes where It has been determined 
that compounds other than co,, 02, CO, and nilrolen 
(N2) are not present· In concentraUons sufficient to 
a!Iect the results. 

Other methods, as well aa 1n0<1lftcstlons to the proce
dure described herein, are also applit'able for some or all 
ol the above determinations. Examples of specific metb· 
ods and modifications include: (I) a multi-point 88mJ>' 
ling method using an Orsat an.,lyur to analy1111 lndi· 
vtdual grab samples obtained at l'BCh point; (2) a method 
using C02 or 02 and stoichiometric ealeulatlons to deter· 
rulne dry molecular weight and exc•ss air; (3) assigning a 
value of 30.0 for dry molecular weight, In Ueu of actllal 
measurements, tor processes hurning natural gas, coal, or 
oil. These methods and modllkalions may be used, but 
are subject to the appr~val of the Administrstor. 

2 • .4pporatu1 
As an alternative lo the snniplin~ apparntns nnd sys

tems described herein, ot-h~r sampling systems (e.g., 
liquid displocement) may be usctl provided such systems 
are capable or ohtuining a rl'prr.sPntativo sample and 
maintaining a constant sampling rntc, and are otherwise 
capable of yielding accept.,ble results. Use of such 
systems is suh]ect to the approval ol the Administrator. 

2.1 Ornb Sampling ·(Figure 3-1). 
~.1.1 Probe. The probe should be made of stainless 

steel or borosilicate glass tubing nnd should be oquipoed 
with an in·stacl< or out-stuck tilter to remove partlcUfate 
matter (a plug of glass wool is satisfoctory !or this pur· 
pose). Any other material inert to 01, C01, CO, and N1 
and resistant to temperature at sampling conditions may 
he used for the probe; examples of such material are 
aluminum, copper, quartz glass and Tallon. 

2.1.2 Pump. A one-way squeeze bulb; or equivalent, 
is used to transport the ga.. sample to the analyaer, 

2.2 Integrated Sampling (Figure 3-2). 
2.2.l Probe. A probe such a.s Lhnt described in Section 

2.1.1 is suitable. 

1 Mention of trade names or speelftc products does not 
eonstttute endo...,ment by the Environmental Prot<lO-
tlon Agency. · 
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Figure 3· 1. Grab-sampling train. 
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Figure 3-2. Integrated gas-sampling train. 
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~.2.2 Condenser. An l>ir-cooll'd or t>ater.OOOled onn
d•nser, or otbor eond•nser that t>ill not "'movo Oo, 
1 ·o,, CO, and N 1, may bt' used to rrmove excess mo:Stnro 
which t>onld Interfere witb tbe opt'ration ol the pump 
1111d llo"" meter. 

~ 2.3 Valve. A neeJlc ·rnlve is used to adjust sample 
~ns ftot> rate. 

~.2.4 Pump. A l1•ak-lree, dlnphrngm-t:rpe pump, or 
••iuivalent, ls used to lransport sampl~ gas to the fteslble 
J.:1g. Install a slllall surge tank b•twet>n the pwnp and 
rare m~ter to elilllittnte the pulsation l\llcct ol the dia. 
1 ' 1~~~6ru ft~~~P~Y~1!~'.e Tt11:~~~~.~;ct.,, or rqulvalrnt rate 
nt("ler. u~d ~hould be rapable or nH'n~uriug How rate 
to t>ithin ±~ Jlt'rt'l'ttt o! tit• srlectcd How rate. A llow 
rale range of ~lO to 1000 l!m'imin is Slll!j:•'StPd. 

2.2.6 Fh'lihle na~. Any lcnk·free plnstic (•.~ .. Tedlar, 
J\lylt11, Trflon) or plastic-coated o.luminum \e.g., alumi· 

;~!~~~,;~~r'~lrhb~e ~;1~~(r~v3~~1 trac~a!~':tg trm~3fe~~:& 
of the te~t run, may Ur. nscd . .A. capacity in Lim range of 
Ni t-0 00 litt"rs is SUJ?!?este-d. 

To l•nk-check the ung, connect it to a water !11Bnometer 
attil pressurize the bag to 6 to !Ocm H20 (2 to~ in. H10). 
Allot> to stand for 10 minutes. Any dlsplacemPnt in the 
water manometer lndkates a leak. An alternative l•ak· 
chec!I method ls t-0 pressuriie the bag to 6 to 10 cm H:O 
t2 to 4 ln. H10) and allow to stand overnight. A dellated 

"~J~di'?::.~i!"~ange. A water-llll•d U-tnhe ma11om
•ter, or eqnlvo.lent, ol about 28 cm (12 in.) is uscJ !or 
the Hoxible bag leak..:heck. 

2.2.8 Vacuum Gauge, A mercury manometer, or 
"'1uivalent, of at least 760 mm Hg (30 in. Hg) is used for 
the sampllng tra.in leak-check. 

2.3 Analysis. For Orsat and Fyrite a11aly2.r main
l•nance and operation procedures, !ollo ... the instrnctions 
rocommended by the manulacturer, unless otherwise 
SJ)e<'lfied herein. 

2.3.1 Dry MolecnlarWeig'ht Determination. An Orsat 
nnalyr.er or ~·yrtte type combustion g88 analyzer may be 
Used. 

2.3.2 Emission Rate Correction Factor or Excess Air 
Determination. An Ursat ano.lyier must be used. For 
low C 01 Oess than 4.0 percent) or high 01 (greater than 
15.0 percent) concentrations, the measnring bnrette of 
I.be Orsat must have at lee.st O.l percent subdivisions. 

3. Dru .. llolteular IJ'tigh! Dtttrmination 

Any of the three sampling and analytical p""'edttres 
deseribed below may be used for detenuining the dry 
111oleeular weight. 

3.1 Bingle-Point, Orab Sampling and Analytical 
Procedure. 

3.1.1 The sampling point in the dnct shall either be 
at I.be centroid ol the cross section or at a point no c!Ollel 
ID the walls than 1.00 m (3.3 It), unless otherwise spacifted 
by the Admlnlstrator. 

8.1.2 Bet up the equipment 88 shown in Flguro 3-1, 
:mcldna sure au connections ahead of the anlllyzer are 
t.i(lht and leak-tree. II an Orsat analyzer ls used, It is 
recommended that the analyzer be lealted-<:becked by 
lollomna the procedure In Section 5; however, the lea!I-

eb:'1~als ~y,e,<;:·~~ probe in the st.acll:, with the tip of the 
probe positioned at the sampling point; purge the sampl
illl! line. Draw a sample into the analyrer and imme
diately analyze it for percent C01 and perceut 0:. Deter-
11llne the percentage of the gas that ls N t and CO by 
subtractina the sum of the perceut C01 and percent 01 
from 100 perc•nt. Calculate the dry molecular weight ea 
indicated In Section 6.3. 

3.1.4 Rept'at the sampling, analysis, and calculation 
procedures! until the dry molecular weights or any three 
amb samp c.• d.Uier from their mean by no more than 
0.8 a/11-mole (0.3 lb/lb-mole). Avel'lll!e these three molec
ulu weights, and report the results to the neare~t 
ll.l 11/11-mole (lb,%-mole). 

3.2 Bingle-l'oint, lntegrated Sampling and Analytical 
Procfl<lure. 

3.2.1 The sampling point in the duct shall be located 
asspeeifted in Section 3.J.l. 

a.2.2 Leak..:heck (Optional) the Hedble bag as In 
flection 2.2.6. Bet \IP the equipment as shown in Figure 
:1-2. Just prior to sampling, IPak-cltecl< (optional/ the 
train by placing a vacuum gauge at the condenser mlet, 
1mlling a vacuum of at least 200 mm Ht! (10 In. Hg), 
11luggiug the outlet at the quick dis.:onnect, and then 
turning ort the pump. The vacuum should ren1ain stable 
ft)rat lrast o .. 1 minute. Evacuate the flexible hag. Connect 
the prohe and pla1~e it in the stnek, wit-h the tip or the 
prob• posilioned at the sampling point; purge the sampl
ing linP, Next, conn~ct the hag and make sure that all 
conn"-ctions arf' tight and h.•ak £rt.:!e:. 

3.2.3 Sample at a constant rate. The samplin~ nm 
.r;;honld be simultaneo11s with, and for the same total 
Jf'ngth of time as, the JJOllutant emission rate deterruina-. 
tion. Collection o! at lee.st 30 liters (1.00 It') of sample gas 
is r~omme11ded; howe\·er, smaller volumes may be 
t·ollPrtt>d, ii df'sin~d. 

:\ 2.4 Obtain one intPgrated flue gas ~ample during 
PBl'h polluta11t emission rate defrrmination. Within 8 
honrs alter the sample is taken, analy•e it !or percent 
C02 and percent 02 using eitbfr an Orsat analyz~r or a 
t'yrite-type tombustion gas analyzer. 11 an Orsat ana
lyzer is used, it is recommended that the Orsat leall:
• he<'k described In Section 5 be perlonned before this 
determination; ho.,.•ver, the rhed'I Is optional. Deter
mine the per.:.ontaae or the gas that is N 1 and CO by snb-
1.racting the St.UU of the pei:cent co, and percent 01 

from 100 il<>rcent. Cclculnto tbo t2ry molecular t>clBht CQ 
indll'ated in Section 6.3.. 

3.11.!1 Repd @lo analysis and Clllr.ulatlon procedurci 
unUI tbe indlvldlll!I dry moleculu t>elgbte tor nny th= 
nnalyses differ from thelr mean by no moro than 0.8 
g/11-mole (0.3 lb/lb-mole). Averc:ie th= tbre:i molGcnll!l 
weights, and report I.be reaults tot.be nearest 0.1 !llt1-molo 
(0.11 b/l b-mole ). 

3.3 l\lulti·roint, Integrated Sampling and Anlllytkal 
Proce<!ure. 

3.3.1 Unle'8 othert7lse spocifl•d by the Adminis
trator, a minimum of eight traverse points shall be used 
tor circular stRl'b having diameters lesa then 0.61 m 
(24 In.), a minimum or nine shall be used tor rectangular 
stacks having equivalent diameters less than 0.61 m 
C24 In.). and a minimum ol twelve traverse points shall 
be used !or all other cas.s. The traverse points shall be 
located according to Method 1. The use of fewer points 
is subject to approval of the Administrator. 

3.3.2 Follow the procedures outlined In Sections 3.2.2 
through 3.2.5, P<c•pt !or the following: traverse all sam
pling points and santple at each point tor an equal length 
of time. Rt'Cord sampling data BS shown in Figure 3-3. 

liMIE l~AVlE~$1E 
Mr. 

~- EmlDcion Role Corrtcll0<1 Factor Cl Ezucc Air Ddtr· 
mffscflo<3 

N<m1.-A F'frlte-t'fll0 combustion 1!118 analym:i 111 noe 
occeptablo for excess air or emission rate correction lbctc:r 
determ!natlon, unless approved by I.be Adminiatlotov. 
It both percent co, and p•rcent 01 are measured, tho 
analytical rMults Ol Qny of the three procedur6J Ulven 
below m~y aJso be used t.or calculatill!! the dry molecult!r 
weight. 

Each of the three procedures below shall be u!IOO onlv 
"·hen speciJled In an applicable subpart of the standardo. 
The use o! these procedures for other purposes mum bovo 
specific prior approvo.l ol the Adrulni>trator. 

4.1 Single-Poiut, Grab i!:unplina and Analytle..i 
Procedure. 

4.1.1 The sampling point in the duct shall •ither bo 
at the centroid of the cross-section or at Q point no closer 
to the walls titan 1.00 m \3.3 ltl. unless otherw1Se spooiJied 
by the Administrator. 

4.1.2 Bet up the equipment as shown in Fll!llre 3-1, 
making sure au connectiorui ahead of the analyu:r uo 
tight and leel<..free. Leak-check the Orsat analyzer cc

. cording to the procedure described In S"ectlon ~. Thio 
leal<-check ls mandatory, 

@ 

~!PJM % IQJ!E~.o 

AV!E~fo\@~ 

Figure 3-:). Sampling rate data. 

4.1.3 Place the probe in the stack, with the tip ol tho 
probe positioned at the sampling point; purge the sam· 
piing llne. Draw a sample Into the analyzer. For emission 
rate onrrectlon lector determination, Immediately nna
\yze the sample, as outlined In Sections 4.1.4 and 4.1.5, 
for percent .C01 or percent 01. II excess a.Ir Is deotred, 
proceed as follows: (1) Immediately analyze the sample1 as In Sections 4.1.4 and 4.1.6, tor percent COt, J1 ana 
CO; (2) determine the porcentage of the gas that is N1 
by subtracting the sum or the percent C01, perc•nt 01, 
aud percent CO from JOO percent; and (3) calculate 
percent excess air as outlined In Section 6.2. 

4.1.4 To ensure complete absorption ol the CO,, 01, 
or ii applicable, CO, make repeated passes through each 
absorbing solution until two consecutive readings are 
the same. Several passes (three or lour) shnuid ba made 
between readings. (ll constant readings cannot be 
obta.lned alter three consecutive readings, replace the 
absorbing solution.) 

4.1.6 Altn the analy•is Is completed, l•ak-check 
(mandatory) the Orsat analyzer once ~ain, as described 

l~e81J~~l' ~itJ~~.~1~~~~' t~l: \':..'le }i~:t ·~~r!"~~c:i 
after the analysis. NotE.-Since this single-point, grab 
sampling and analytical proccdme Is normally conJucted 
In conjunction with a single-point, grab sampllng and 
analytko.l procedure !or a pollutant, only one analysis 
is ordinarily conducted. 1'hnt!'!ore, grPat ca.re must be 
taken to obtain a valid sample and analysis. Although 
In most cases only C01 or 01 Is. required, it is recom
mended tbat both C01 and 01 be measurod, and that 
Citation 5 in the Bibliography be used to validate the 

. analytical data. 
4.2 Single-Point. Tnt1'grnted Sampling an•l Analytical 

rrocedurt. 
4.2.L Tho sampling pJint itt r lte duct sh;\ll be located 

as sp('('iflf'J in SPCtion 4.1.l. 
4.2.2 J..,,ak-check (mandatory) the lloxihl• bag ns in 

SPCtion 2.2.ti. St't up the e<1uipment as shown in Figure 
3-2. Jn•t prior to sampling, !Pak-check 1ma11datory) the 
tra.in by placing a vacuum gaugo at the condenser inlet, 
pulling a vneunru of at lea."t '.!'iO mm Hg (10 in. Hg), 
plugging the outlet at the <1ulck disconn..,t, and then 

tunling ofi the pump. The vacuum shall remain stab)Q 
tor at least O .. ~ nlinute. Evacuate ~ flexible be:· Oon
nect the probe and place It in the stack, with I.be tip of tho 

gr~ B:'.t~~~~. a~~:ec"Ft?~iltpo:J; E..~e ~ ~i 
all connections are tight and leak frM. 

4.2.3 Sample at a constant rate, or as s~lfied by the 
Administrator. The sampling run must be simultaneous 
with, and for th• same total len!!lh of time as, the p<>llut· 
aut emission rate determination. Collect at leest 30 
liters (1.00 ft') ol sample gas. Smaller volumes may be 
collected, sublect to approval of the Administrator. 

4.2.4 Obta n one int•grated llue gas sample during 
each pollutant emission rate determination. l''or emission 
rate corr~tion factor determination, analyr.e the sampld 
within 4 hours alter it is taken fur percent C01 or percent 
Ot (tlS outlined in Sections 4.2.5 tbrough 4.2. 7). The 
Orsat analyz.r must be leak-checked lsee Section 5) 
l>Plore tho analysis. JI excess air is desired, proc~d "" 
follows: \l) within 4 hours alter the sample is taken, 
analyze it (as in Sections 4.:.!.5 through 4.:?.7) tor percent 
Cl)1, o,, and CO: I~) detcm1ine the !l"reentage ol rhe 
gas that is N1 by subtracting the sum of the percent. co,, 
percent 01, and percent CO from JOO perc.rtt; (3) cal
culate pPrcent rx~ess air, M outlined in Section 6.2. 

4.2.5 To ensure complete absorption or the co,, 01, 
or ii applicable, CO, make repeated passes through Paeh 
absorbing solution until two conS<'<'utive tPat.lings are tbe 
same. Several pa.ss"9 (thr•e or lour) should be made b&
tween readings. (I! constant rradings cannot be obtained 
ruter three consecutive readings, replace the absorlihl(l 
solution.) 

4.2.6 Rept'at the analysis 11111il the following criteria 
are m~t: 

4.2.6.I For percent C01, rrpeat the analytlen.I pro
cedure until the results of any three analyses differ by no 
more than (a) 0.3 percpnt by volume when C01 Is greater 
than 4.0 perceut or (b) 0.2 f)t'rceut hy volum• when COa 
Is IMS than or equal to 4.0 percent. Average tho th~ QC· 

cept.able valupg of pt'rcent co, and report the results IO 
the nearest 0.1 percent. 

4.2.6.2 For pereent Os. repeat the rmatytlcal proceduro 
until the results of any three analyses <!lifer by no moro 
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than (a) D.3 pereent by volume when 01 ls le8s than 15.0 
percent or (b) 0.2 percent by volume wbon 02 Is greater 
'1>an 16.0 jlereenL Average the three acceptable values of 
percent Ot and report tbe results to tbe nearest 0.1 
)l8rCellt. . . . 
· 4.2.8.3 For percent CO, reP1111t tbe analytical proce

dure until the results of any three analyses differ by no 
more tban 0.3 percent. Average the three acceptable 
valDEe or percent CO and report the results to the nearest 
0.1 percent. 

4.2.7 After the analysis Is completed, Jeak~heck 
(mandatory) the Orsat analyzer once again, as described 
In 8ectlon6. For the results of the analysis to be valid, the 
Onat analyzer must pass this leak test before and after 
the analysis. Note: Although In most Instances only C02 
or Oa Is required, It Is recommended that both co, and 
01 be mflUW"ed, and that Citation 5 in the Bibliography 
be uaed to validate the analytical data. 

4.a Multi-Point, lntegreted Sampling and Analytical 
Procedure. 

U.l Both the minimum number of aampling points 
and the sampling point location shall be as specified In 
Section a.a.I of this method. The use of fewer points than 
specified IUnbject to the approval of the Administrator. 

4.8.2 Follow the procedures outlined In Sections 4.2.2 
throwrb t.2.7, except for tbe following: Traverse all 
sampll111 points and BBmple at each point for an equal 
lenitb of time. Record sampling data as shown In Figure 
11-3. 

6 • .Ltot-~d Procedure for Onat Analvzen 

Moving an Orsat analyzer frequently causes It to leak, 
Therefore, an Orsat analyzer should be thoroughly lesk
Checked on site before the llue gas san1ple is Introduced 
Into It. The procedure for Jeak~becking an Orsat analyzer 
la: 

6.1.l Bring the liquid level in each pipette up to the 
reference mark on the capillary tubing and then close the 

plf1~ ~i:"t~e leveling bulb sufficiently to bring the 
confining liquid meniscus onto the graduated portion of 
tbe burette and then close the manifold stopcock. 

6.1.3 Record the meniscus position. 
6.1.t Observe the meniscus In the burette and the 

!!i'l:~~~el In tbe pipette for movement over the next 4 

11.1.6 For the Orsat analyzer to pass the leak~heek, 
two con di tlons must be met. 

6.1.6.l The liquid level In each pipette must not fall 
below the bottom of the capillary tubing during this 
6-mlnutelnterval. 

11.1.6.2 The meniscus In the burette mnst not change 
by more than 0.2 ml during this 4-mlnutelnterval. 

II.I.II Uthe analyzer falls tbe leak~heck procedure, all 
robber connections and stopcocks should be cheeked 
until the cause oftbe leak is Identified. Leaking stopcocks 
must be disassembled, cleaned, and regreased. Leaking 
robber oonneetlons must be replaced. After the analyzer 
la reassembled, the leak~heck procedure must be 
repeated. 

RULES AND REGULATIONS 

8. Cokulotlon. 

8.1 Nomenclature. 
· M,-Dry molecular weight, g/g-mole (lb/lb-mole). 

3EA=Percent excess air. 
3C0t=Percent co, by volume (dry basis). 

301-Pereent 01 by volume (dry basis). · 
3CO=Percent CO by volume (dry basis). 
%N2=Percent Nt by volume (dry basis). 
0.2M=Ratio of 01 to Nt in air, v/v. 
0.280=Molecular weight or Nt or CO, divided by 100. 
0.320=Molecular weight of o, divided by 100. 
O.«O=Molecular weight of co, divided by 100. 

6.2 Percent Excess Air. Caleulate the percent excess 
air (if applicable), by substituting the appropriate 
values of percent 01, CO,and N2 (obtained from Section 
U.3 or 4.2.4) Into Equation 3-1. 

[ 
%02 -0.5%CO J 

%EA= 0.264 %N 2 ( %02- 0.5 %CO) lOO 

Equation 3-1 
' NoTE.-The equation above assumes that ambient 

air Is used as the souree of 01 and that the fuel does not 
contain appreciable amounts of N t (as do coke oven or 

~::~":!"~ J.":8e\~.:;~(:.S~.w~3 ~~p~a:!: 
do not contain appreciable amounts of N 1) or when 
oxygen enrichment is used, alternate methods, subject 
to approval of the Administrator, are required. 

6.3 Dry Molecular Weight. Use Equation 3-2 t-0 
calculate the dry molecular weight or the stack gas 

M•=O.«O(%C0,)+0.320(%0,)+0.280(%St+3C0) 

Equation 3-2 
N OTE.-The allove equation does not oonslder argon 

In air (about 0.9 percent, molecular weight or 37.7). 
A negative error of about 0.4 percent is Introduced. 
The te.ter may opt to include argon In the analysis using 
procedures subject to approval of the Administrator. 
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METHOD 4--DETEJnmunos OT MOIRTt:RE COSTE"T 
. IN STACK OASES 

1. Prlndpll and ApplicobilUu 

1.1 Principle. A gas sample is extracted at a conol~'lt 
rate from the source; moisture is removed from the sam
ple stream and det~rmined either volumetrically 01 
gravimetrically. 

1.2 Applicability. This method is applicable for 
determining the moisture content oi stack gas. 

Two procedures are given. The first is a reterE'!nce 
method, for accurate determinations of moisture contC'nt 
(such as are needed to calculate emission data). The 
second is an approximation method, which provides 
estimates o! percent moisture to aid in setting isokinetic 
sampling rates prior to a poHutant emission measure-

,ment run. The approximation method described herein 
is only a suggested approach; alternative means !or 

~~rg~l~~~i~t~~~ t~0~~\~r:Je~~~~~~;n~:lio~r{~~Jtn~~~=:: 
stoichiometric calculations, previous expl'rience1 etc., 
are also accept.able. 

The reference method is often conducted simultane-

f:'~.Yc:i~~:tFo~1~ft~~~~~'f't!ri:.'!~:,';~J1'~t~1n~e';;,f:~/~~ 
rate, etc., for the run shall be based upon the results of 
the reference method or its equivalent; these calculations 

~:f~~g~ ~~:S~i~~n r~~~~~~~ ~!~~o~Psr~~~~.1~~ 
the satlsfartion of the Tdministrator, U.S. Environmen
tal Protection Agency, to be capable or yielding results 
within 1 percent H:?O of th~ re.ference method. 

NoTE.-The re!ercn<-e 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 detPr
mination of the moisture content shall be made simul
taneously with the re!erenre method. as follows: Assume 
that the gas stream is saturated. A ttarh a temperature 
seno;or (capable of measnring to •1° C (2° F)J to the 
reference method probe. Measure the stark gas tempera
ture at each traverse point (see Section 2.2.1) during the 
reference method traverse: calculate the average stat·k 
gas temperature. Next, determine the moisture percent-

~:Jo~h:p~~~r(!ie usc!i~ec~irnicUro~;rc P~~ur:n~ 
different from that of the chart, or (2) using saturation 
vapor pressure tablf'. In ca""8 where the psychrometric 
chart or the saturation vapor pressure tables are not 
applirable (based on evaluation of the pr0<·ess), altfmate 
methods, subject to the approval or the Administrator, 
shall be used. 

2. Rt/trenct Mt-tlwd 

The procedure described in Method 5 for determining 

m~'.ftuAp con!~~!. is A ac~~~1i.1iicasor ~~~r~~p\i'~h~~in 
used in tf:: 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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FILTER LYST\CLK 
(EITHER IN STACK WA 
OR OUT OF ST ACK) 

ORIFICE 

PROBE 

IULES MID REGULATIONS 

CONDENSER-ICE BATH SYSTEM INCLUDING 
SILICA GEL TUBE 

THERMOMETERS VACUUM 
GAUGE 

DRY GAS 
METER 

BY-PASS VALVE 

AIR-TIGHT 
PUMP 

Figure 4-1. Moisture sampling train-reference method. 

2.1.l Probe. The probe is conslructed or stainl(ISS 
steel or glaBs tubing, sufficiently heated to prevent 
water condensation, and is equipped with a filter, either 
In-stack (e.g., a plug of glass wool inserted into the end 
or \)le probe) or heated out-stack (e.g., as described in 
Method 5). to remove particulate matter. 

When stack conditions permit, other metals or plastic 
tubing may be used !or the probe, subjoct to the approval 
of the • .\dministrator. · 

2.1.2 Condenser. The rondenser consists of lour 
lmpingers connected in sf'.l.ries with ground glass, leak.
free fittin~s or any similarly leak-free non-contaminating 
fittings. 'l'he first, third, and fourth impingers shall be 
of the Greenburg-Smith design, modified by repln.cing 
the tip with a 1.3 centimeter CJ.'2 inch) ID glass tube 
extending to about 1.3 cm ()12 in.) rrom the bottom or 
the flask. The second impin~t·r shall be of the Oreenbnrg
Smith design with the standard tip. ~Jot.litications (e.g., 
using flexible connec1ions bctwt>en the impingers, using 
lnaterials other 1.han ~la..~~. or using fit':<ible vacuum linf's 
to connect the filter holder to the condcns-.'r) may be 
u'ed, subject to the appro>al of lhe Administrator. 

The first two irnpill)!f'l"S shnll contain known \"olumf's 
er water, the thir1 shall be empty, and the fourth shall 
rontain a known weight or 6· to 16-mesh indical ing type 
silica gel, or equivalent desiccant. If the silicn. gel has 
been previously usrd, dry at 175° C (350° F) for 2 hours. 
New silica gel may be usec.l as received. A tlwrmomeler, 
capable of measuring temperature to within 1° C (2° F), 
•hall be placed at the outlet o! the fourth impinger, for 
ruoriitoring; purpo~t.'S. 

Alternatively, any system may he US.'d !subject to 
the approval or the Administrator) that <'OOls the sample 
~as stream and allows measurement of both the water 
that has been condensed and the moisture lenving the 
condenser, each .to within I ml or 1 g. Acceptable means 
nre to mca:sure the condensed water, either gravi· 
metrically or volumetrically, and to measure th~ moil;. 
lure leaving the. condenser by: (I) monitoring the 
temperature and preosure at the e:1U of the condenser 
aud using Dalton's law or partial pressures, or (2) passing 

the snmple gas ·stream through a tared silica gel (or 
equivalent d"-"iccant) trap, with exit gases kept below 
20° C (68° F). and determining the weight gain. 

!!means other than silica gel are used to detenulne the 

~n:~:Fej ~~~0;i~l~eg~~a(~~~l'v~fe1:,~i'~t~r1 l:. i~::J0g:;. 
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 container and 
crushed ice (or equivalent) are used to aid in condensing 
moisture. 

2.1.4 .lllctering System. This system includes a vac
uum gauge, leak-free pump, thermometers capBble or 
measuring temperature to within 3° C (6.4° F), dry gas 
meter capaule of measuring volume to within 2 percent, 
and related equipment as sbown in Fi~ure 4-1. Other 
metering systems, capable of maintairung a constant 
sampling rate n.nd determining sample gas volume, may 
be used, subject to the approval o the Administrator. 

2.1.5 Barometer. Mercury, aneroid, or other barom• 
eter capable of measuring atmospheric pressure to within 
2.5 mm flg (0.1 in. Hg) may be used. In many case•, the 
barometric reading may be obtained from a nearby 
national wN1ther service station, in which case the sta· 
tion valuo (which is the absolute barometric pressure) 
shall be r"quested aud an adjustmeut Ior elevation 
differences between the weather station and the sam· 
piing point shall be appl!P<l at a rate of minus 2.6 mm Hg 
(0.1 in. Hg) per 30 m (100 It) elevation increase or vice 
versa tor eleva1 ion decrease. 

2.1.6 Umdun.ted Cylinder and:or Balance. These 
items are used to mt"asure condensed water and mob Lure 
caught In the silica gel to within 1 ml or 0.6 g. Graduated 
cylinder:J shnU have subdivisions no greater than 2 ml. 
Most laboratory balances are capable of woighing to the 
nearest 0.6 g or less. These balances are suitable for 
use here. 

2.2 Proceduro. The following procedure is written for 
a condenser system \such as _the impinger s)·stem de... 

scribed In Section 2.1.2) incorporating volumetric analy
sis to measure the condensed moisture, and siUca 'el and 
gravimetric analysis to measure the moisture leaVlll& the 
condenser. 

2.2.1 Unless otherwise specified by the Administrator, 
a minimum or eight traverse· points shall be used for 
circular stacks having diameters less than 0.61 m (24 In.). 
a minimum of nine points shall be used for rectanfular 
stacks having equivalent din.meters 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 lllethod 1. The use of fewer points 
is subject to the approval of the • .\dministrator. Seleet • 
suitable probe and probe l•ngth such that all traverse 
points can be sampled. Consider sn.mpling from opposite 
sides of the stack (four total sampling ports) for large 
stacks, to permit use of shorter probe lengths. l\lart the 
probe with heat resistant tape or by some other method 
to denote the proper distnnte into the stack or duct for 
en.eh sampling pomt. Place kuown volumes of water in 
the first two impi~gers. Weigh and record the weight of 
the silica gel to the nearest o .. ; g, and transfer the silica 
gel to the fourth impinger; alternatively, the silirr> gel 

· may tlrst be tmnsferred to the impinger, and the w..tght 
of the slllca gel plus impinger recorded. 

2.2.2 Select a total sampling time sueh that a mini
mum total gas volume of 0.60 scm (21 sci) wiil be c'-01-
lected, at a rate no greater than 0.021 m•/min (0.75 elm). 
When both moisture content and pollutant emission rate 
are to be determined, the moisture detenninatiun shall 
oo simultaneous with, and for the same total length of 
time as. t.he pollutant emission rate rnn 1 unless otherwise 
specified in an applicable subpart of the standards. 

2.2.3 Set up the sampling tralu as shown in Fi1ura 
4-1. Turn on the probe beater and (il applicahl•) \be 
filter heating system to temperatures or about 120' c 
(248" F), to prevent water condensation ahead of tbe 
condenser: allow tlrne for the temperatures to stablllse. 
Place crushed Ice in the Ice bath container. It ls .._. 
mended, but no~ requin>d, that a leak cllect be doM. • 
follows: Disconne<:\ the probe from the firs& impinger or 
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Ofappllcable) from the filter bolder. Plug the Inlet to tho 
first lmpinger (or filter bolder) and pull a 380 mm (15 ln.) 
Hg vacuum; a lower vacuum may be used, provided that 
ll ii not ex(lejlded during the test. A leakage rate in 
eu8S or t percent or the average sampling rate or 0.00057 
m•/min (0.02 elm), whichever Is less, Is unacceptable. 
J'ollowing the I eat cbeck, reconnect the probe to the 

8T.f.!ini,~~~ the sampling run, maintain a sampling 
nte within 10 percent or constant rate, or as specified by 
tho Administrator. For each run, record the data re-

~e ~ ~:'t'l:f~ ~:"t!,1=:,~naflr."~~: 
Dins and end or eacb samp~J11 Ume increment and when· 

IULES ANt> REGULATIONS 

ever sampling Is halted. Tab other appropriate readlJ!l!9 
at eacb sample point, at least once during each Ume 
Increment. 

2.2.5 To begin sampling, position the probe tip at tbe 
ftrst traverse point. Immediately start the pump and 
adjust the flow to the desired rate. Trave""' the cross 
oection, sampling at each traverse point for an equal 
length or time. Add more ioo and, If nooessa~ salt to 
mafutaln a temperature or less than 'JJ:I' C (68° l' ) at tho 
Blllca gel outlet. 

2.2.6 After collecting the sample, disconnect the probe 
from the filter holder (or from the first impinger) and con
duct a leak check (lnandatory) as dascribed in Section 

... ANT 

~OCATIOM--------------

iHRATOR---------------

OAtE-~~~~~~~~-~--~~ 
..... 10. ______________ _ 

AllllEMT T£MPERATUR,..._ _________ _ 

IAllOllETRIC PRESSURE-----------
PROIE LEMGTH •lftl ____ __. ________ _ 

SCHEMATIC OF STACll CROSS SECTION 

PRESSURE 
DIFFERfMTIAL METER 

ACROSS READING 
IAllPLllG STACK . tRIFICE METER GAS SAMPLE 

TRAVERSE POilT TIME TEMPERATURE . It.HI, VOLUME t.v • 

2.2.3. Record the loo.Ir rate. II the leakage rate oxceed! tho 
allowable rate, the tester shall either rejert the test re
lllllts or shall correct the sample volume as in Seetion 6.3 
or Method 5. Nert, measure the volume or the moisture 
condensed to the nearest ml. Determine the Increase in 
weight or the silica gel (or sllica gel plus implnger) to the 
nearest 0.5 g. Record this lnlorrnation (see example data 
sheet, Figure 4-3) and calculate the moisture percentage, 
as de!!Cri bed in 2.3 below. 

2.3 Calculations. Carry out the lollowlng calculations, 
retaining at least one extra decimal figure beyond that or 
the ll<'quired data. Round ofI figures after final caleuJa.. 
tion. · 

. 
TEMPERATURE 

IAS SAMPLE TEMPERATURE Of GAS 
,AT DRY GAS METER LEAVING 

COMOENSER OR 
INLET OUTLET LAST IMPING ER, 

NUMBER 161, llliL De 11FI •mliaJH20 •3 (tt3J •3 (tt'J 1Tm;01, 'C r'Fl IT•oatl. 0c 11 FI 1t l'FI 

TOTAL Avg. A •• 

AVEllAllE. AWi-. 

Figl!re 4-2. Field .moisture determination·reference method. 
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RULES AND REGULATIONS 

IMPINGUI SILICA GEL 
VOLUME, WEIGHT. 

ml· ' -
FINAL 

INITIAL 
>------· 

DIFFERENCE 
~ ·----

Figure 4 3. Analytical data· reference method. 

2.3.1 Nomenclature. 
Jl,u=Proportion ol watt•r l·apor, l>y l'olUJUI\ in 

the gas stream. 
Mw=Molecular weight of water, 18.0 g/g-mole 

Cl8.0 lb/lb-mole). · 
P.=Absolute pressure (for this mt>thod, same 

as barometric pressure) at the dry gas meter, 
mm Hg (in, Ilg). 

P,1J=Standard absolute pressnrr, 760 mm Hg 
(29.92 in. Hg). 

R =Ideal gas constant, 0.06236 (mm Hg) (m•)/ 
(g-mole) (° K) for metric w1its and 21.85 (in. 
11~) (ft')/Ob-mole) (0 R) for English units. 

T.=Absolute temperature at meter, °K (0 R). 
1·.,.=Standard absolute temperature, 293° K 

(.528° R). If' 
V.-= Dry gas volume measur(ld by dry gas meter, 

dcm (def). . 
b V. =Incremental dry gas volume measured by 

dry gas meter at each traverse point, dcm 
(def). 

V •<.,•>=Dry gas volume measured hy the d,Y gas 
meter, corrected to standard conditions, 
dscm ( dscC). , 

V •"•">=Volume of water vapor condensed corrected 
to standard conditions, scm (scf). 

V.,1 1o14l =Volume of water vapor collected (n silica 
gel corrected to standard conditions; scm 
(SCC). 

l',r=Final volume of condenser water, ml. · 
Vi=Initial volume, if any, of condenser water, 

ml. 
w, = Finsl weight or silica gel or silica gel plus 

impinger, g. 
W;=Initiai weight or silica gel or silica gel pins 

impinger, g. 
Y=Dry gas meter calibration fa<tor. 

Pw=Density of water, 0.9982 g/ml (0.002:101 
lb/ml). 

2.3.2 Volume or water vapor condrnsed. 

l'" u•r (•td) 

where: 

(Vi- V;) p.,RT.w 
P.t.d1lf,. 

Equation 4-1 

K1=0.00J333 m'/wl for metric uuits 
=0.04707 ft3/ml for English units 

2.3.3 Volume of water vapor collected Jn silica gel. 

(W,-W,)RT.1<1 
P,1<1Jf,. 

=K2(W,-W,) 
where: 

Kt=0.001336 m•/g for metric units 
•0.04716 ftl/g for Engllsb wills 

2.8.4 Sample gas volume. 

~:riuatlon 4-2 

v .. (•~•) = v .. ):' t~~~~y;j 
=K 3 Y r_T~"! 

Wht•ft>'. 
l\a=0.385~ ° Kimm Hg for llH'lrh· uuits 

=17.64 ° R/in. IIR !or English units 

Eq11atiot1 4·3 

N'OTE.-11 the post-test teak rate (81•cti<•ll 1.1 tt) .... 
ce•~ds the allowable rate, rorrN·t the valw~ of \/.. in 
Equal iun 4-3, as desc.~rihPd in St•l'lion 6.3 of M<'thod 5. 

;.?.:\.5 Moisture Cont•~nt. 

IJ ... d= ___!C~_s~t.~l_:t~·:...·~;~-· --
.. Vu-c <••J> + V,,.,, .. (•td> + V,,. (.rj> 

Equation 4-4 
Non:.-Jn saturated or moisture droi>lct~laden gas 

streams, two t•alculations of the moisture content of the 
stack gl\I! shall be made, one using a vslue based upon 
the saturated conditions (see Section 1.2), and another 
based upon the results of the impinger analysis. The 
lower of these two values of B •• shall be considered cor
red. 

2.3.1\ \'orificatlon or constant sampling rate. For each 
ti me in1~rPment, determine the AV... Calculate the 
average. lf the value for any time irn:rement differs from 
the average by more than IO prn•('nt, rejel'l the resu.lt8 
and rt'peat the nm. 
3 . .4pprorimatio11 Method 

The approximation method dcs<'ribed lJefow is pre
sented only as a suggested method (see Sc<'tion 1.2). 

:1.1 Apparatus. 
3.1.1 Probe. Stainless steel or glass tubing, suffirlently 

heated to prevent wat;ir condensation and equipped 
with a filter (either in..,tack or heated out-stacli) to re
move particulate matter. A ping ol glass wool, inserted 
into the end ol the probe, is a satisfactory filter. 

3.1.2 lmpingers. Two midget impingers, each with 
30 ml capacity, or equivslent. 

3.1.3 lee Bath. Container and ire, to aid in condens
ing moisture in implngers. 

3.1.4 Drying Tube. Tube packed with new ·Or re
g.,nernted 6- to 16-mesh indicating-type silica gel (or 
t!'luivalent desiccant), to dry the sample gas and to pr~ 
h'Cl tl1e meter and pump. 

3.1.5 \'alvc. ~cedle valve, to regulate the sample gas 
flow rut.,.~ 

l<·~t'.'~o ~:il'~\~~ ~::~~~;;le ~~1~1~';;8~'3,~i~~~r equiva-
3.1.7 ~'olume meter. Dry gas meter, sufficiently ac

cnrate to m"asure the sample volwne within 2%, and 
calibrated over the range ol flow rates and conditions 
nctuslly encountered during sampling. 

3.1.8 Rate Meter. Rotameter, to measure the flow 
range Crom 0 to 31 pm (0 to 0.11 cfm). 

:J.l.~ Graduated Cylinder. 25 ml. 
3.1.10 Barometer. Mercury, aneroid, or other barom

•ter, as described in Section 2.1.5 above. 
3.1.11 Vacuum Gauge.· At least 760 mm Ilg (30 in.· 

Ilg) gauge, to be used for the sampling leak check. 
3.2 Proeedure. 
:J.2.1 Place euctly 5 ml distilled water in each im

pinger. Assemble the apparatus without the probe as 
shown in ~'igure 4-4. 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 (10 In. Hg), 
plugging the outlet of the rotameter, and then turning 
olf the pump. The vacuum shall remain constant for at 
east one minute. Carefully release the vacuum gauge 
lbeforo unplugging the rotameter end, 
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FILTER 
(GLASS WOOL) 

ICE BATH 

MIDGET IMPINGERS 

. RUlES AND REGULATIONS 

SILIC,A GEL TUBE RATE METER 

PUMP 

Figure 4-4. Moisture-sampling train - approximation method. 

LOCATION ______________ _ COMMENTS 
TEST ___________ ..__ ____ _ 

DATE~---------------~ 
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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RULES AND REGULATIONS 

3.2.2 Connect the probe/ insert It Into the stack, and 
eample at a constant rate o 2 lpm (0.071 elm). Continue 
sampling until tho dry gas meter rcglsten about 30 
liters Cl.I ft') or until visible liquid droplets are carried 
over !rom the first lmpinger to the seoond. Reoord 
~;:i.r,~tfy"F~. and dry gas meter readings aa 

3.2.3 Alter collecting the sample, combine Ibo con
tents of the twoimpingers and measure the volume to the 
nearest 0.5 ml. 
~.3 Calculations. The calculntion method presented Is 

dl'Slgned to estimate the moisture In the stack gas; 
thereforo, other data, which are only necessary !or ac
l!urate moisture determinations, a.re not collected. Tho 
rollowinR •quations adequately estimate the moisture 
content, for the purpose or determining isokinetic Sllill• 
piing rnte settings. 

3.3.l Nomenclature. 
B •• =Approiimate proportion, by volume, or 

water vapor in the gas stream leaving the 
second implnger, 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 (ror this method, same as 
. barometric pressure) at the dry gas meter. 

P.1•= Standard absolute pressure, 760 mm Hg 
(29.92 In. Hg). 

R =Ideal gas constant, 0.06236 (mm Hg) (m')/ 
(g-mole) (°KJ for metric unlts and 21.85 
(in. Hg) (ft')/lb-mole) (0 R) for English 
units. 

T.=Absolute temperature at meter, °K (0 RJ 
T,.•= Standard absolute temperature, 293° K 

(528° R) 
V1=Flnal volume of Im pinger contents, ml. 
V;=lnltial volume of Im pinger contents, ml. 

V .-Dry gas volume measured by dry gas meter, 
dcm (def). · 

V.1 .. o=Dry gas volume measured by dry gas meter, 
corrected to standard conditlona, dscm 
(dscl). 

V •«•••>=Volume of water vapor condensed, corrected 
to standard conditions, scm (scO. 

•.mDenslty of water, 0.9982g/ml (0.00'l201 lb/ml). 
3.3.2 Volume of water vapor collected. 

v ... =(V,-V,)p,.RT,1<1. 
P,tdM• 

=K,(V,-V,) 

where: 
Ki=0.001333 m•/ml for metric unit.a 

=O.Ot707 ft'/ml for English wlits. 

3.3.3 Oas volume. 

wllere: 

Equation .f.-5 

Equation H 

Ks=0.3868 °K/mm Hg for metric unite 
-17 .CH 0 R/ln. Hg for E!'gllsb unite 

3.3.4 Approilinate moisture content. 

B.,., v... +s.. 
v.,,+v .. 1 .. d) 

v ... =v +v:-+C0.025) 
we •(Od) 

4. Calibration 
Equation 4-7 

4J For the releren~ method, calibrate o.quipment u 
specified In the followrr.~ sections of Method 6: Section 6.1 
(meterinJI system); Section 6.5 (temperature gauges); 
aud Section 5.7 (barometer). The recommended leak 
check of the metering system (Section 5.6 of Method 6) 
also applies to the reference method. For the appro:Wna
tlon method, use the procedures outlined In Section 5.1.l 
of Method 6 to calibrate the metering system and the c=::. of Method 6, Section 6.7 to calibrate the 

5. Blbllographp 

1. Air Pollution Engineering MllJ)Ual (Second Edition), 
D8Dielson, 1. A. (ed.). U.S. Env1ronmental Protection 
Agency, Office of Air S,nalltb Planning and Standard& 
~T,6'cb Triangle Par , N .. Publication No. AP-«!. 

2. Devorkln, Howard, et al. Air Pollution Source Test
ing Manual. Air Pollution Control District, Loa Angeles, 
Calif. November, 1963. 

3. Method~ for Determination of Velocity, Volume, 
Dust and Mist Content of Gases. Western Precipitation 
~~I~~~~'/-~. ~:S~turlng Co., Los Angeles, CalU. 

METHOD &-DETEBHINATION OW PARTICULATE EMISSIONS 
~'BOK STATIONARY SOURCES 

1. Principle and A.JllllkabUUr 

1.1 Principle. Particulate matter Is withdrawn !so· 
kinetically Crom the source 8Dd collected on a glua 
fiber filter maintained at a temperature In the range of 
120:!:1'• C (2t8±25° F) or such other temperature aa 
specified by an appllcable subpart of the standards or 
approved by the Administrator, U.S. Environmental 
Protection Agency, for a particular application. The 
particulate mllSI!, which includes any material that 
condenses at or above the filtration temperature, ill 
determined gravimetrlcaily after removal or uncombined 
water. 

1.2 Applicability. This method is applicable for the 
~~~uation of particulate emissions Crom stationary 

2 •• <lpporGIUI 

2.1 Sampling Train. A schematic of the sampling 
train used in this method is shown In Figure S-1. Com
plete construction details are given in APTD--0681 
(Citation 2 In Section 7); commercial models of this 
train are also available. For changes Crom APTD--0581 
and for allowable modlflcatioDS of the train shown In 
Figure S-1, see the followlr1 subsections. 

The operating 8Dd mainteD8Dce procedures for the 
sampling train are described in APTD--0676 (Citation a 
In Section 7). Since correct usage Is Important In obtain· 
Ing valid resulte, all 11Ser8 should read APTD--0676 and 
acfopt the operating and maintenance procedures out
Uned In It, tinl- otherwise specilled herein. The sam· 
piing train consists of the followinl components: 
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l?ftTOlf MAl\lOMIE'll'IE!a DMPll\lGIERS 

· ll.1.1 Probe Nozzle. Btainiess stool (316) or glass with 
c:'.bcrp, tapered leading edge. The angle or taper shell 
~ SW" and the taper shall be on the outside to preserve 
o GOrurtant lnternaf diameter. The prol>le nozzle shall be 
d thQ button-hook or elbow design, unless otherwise 
~ed by the Administrator. It made or stainless 
c&a31, the nozde shall be constructed from seamless tub
h!a: other materials of construction may be 118ed, subject 
13 the opproval of the Administrator. 

11 ro<>ge of nozzle siUB suitable for lsoklnetlc sampling 
chould be available, e.g., 0.32 to 1.27 cm Ht to ~~ in.)
cz lozt!er II higher volume sampling trains are osed
i!adde diameter (ID) nozzles In Increments of 0.16 cm 
Oio In.). Each nozzle shall be calibrated eccording to 
~" mooedures outlined in Section 5. 

2.1.2 Probe Liner. Borosilicate or quartz glass tubing 
t:71th o heating system cepable of maintaining a gas tem
JP310ture at the exit end during sampling of 120:!:14° C 
(2(!11±25° F), or such other temperature as specified by 
C'l'l eyplicable subpart of the standards or approved by 
(Ibo .Administrator for n particular application. (The 

~':fi."in ~~~~s=~~ir~~:·:t~ !:~:::::~~~: 
04 the outlet of the probe ls not nsually monitored during 

~1:,1il'H~1~ro~! :llt~~ c~~o~ A~~~~: 
Q::lllbmted according to the procedure outlined in 
APTD--0576) will be considered acceptable. 

!J:lthor borosllle<.te or quartz glasE probe liners ma}' be 
c:3Ci tor lltack temperatures up to a.bout 480" C ,OOCf' F): 
eyll'Ytll liners shall be used !or ·.empcratures between 480 
end £00" C (900 and 1,6.50" FJ. Both types ol llners may 
11:13 used ct higher temperatures than specified for short 
lll31iods or time, subject to the approval ol the Adminis
trotor. The soltening temperature for borosilicate is 
02!J" C (l,508° F), and for quartz It is 1,50( ° C (2,732° F). 

tl'henever prnctical, every effort should be made to use 
1noosillcate or quarts glass probe liners. Alternatively, 
ll!IGUll llners \e.g., 316 stainless 81Al21{ lncoloy 825,' or other 
--Ion mnstant metals) made o Bl'AIDless tuolng may 
1llo w:ad, cubJec·, to the approval of the Administrator. 

l!.l.D l?ltot Tube. TYJ>6 S, as described in Section 2.1 
d Mathod 2, or other ~rice approved by the Admlnls
mtm. The pltot tube shall be attcehed to the probe (as 
Ot>t:m In ll'lgure H) to allow constant monitoring of the 
~ ~ w1ccili7 '!l'l!:l lmicct (!liih presiniro) oP3J11na 

• rileDIJon of trade names or spacl1Jc products does not 
~tutQ endorsament by the Environmental Protec· 
~. 

13V -ii»ASS VAIL 'VIE 

l!HW GAS IViHIER 

I 

~DR-T.DGHJ 
~u11i~P" 

LmAUN VAL VIE 

fjgure 5 1 .. Particulate-sampling train. 

plane ol the p!tot tube shall be even with or above the 
nozzle an try plane (see Method 2, Figure ~b) during 

~~~~.J~=~u~O:.~'h. ~tio~v;:r 
Method 2. 

2.1.4 Differential Pnissure Gauge. Inclined manom
eter or equivalent dev'r> 1two), a.• ~bed in Section 
2.2of Method 2.-0ne manometer s'iaU be used .or velocity 
bead (dp) readings, and the other, !or oriftce differential 
pressun reo.dings. 

2.1.5 Filter Holder. Borosilicate glass, with a glass 
l'rlt filter support and a silicone rubber gasket. Other 
materials ol construction (e.g., stainless steel, Teflon, 

~~~lra~l. ~~e ~~~.,iuJ'J.i~~ ~0tll:'J'';~~de0~ ~ft:~ 
seal against leakage 1rom the out•lde or around the filter. 
The holder •hall be attached Immediately at the outlet 
of the probe (or cyclone, II used). 

2.1.6 Filter Heating System. Any heating system 
capable of maintaining a temperature arowid the filter 
holder during sampling o. 120±14° C (248±2!.° F), or 
such other temperature as specified by an applicable 
subpart ol the standards or approved by the Adminis
tmtar for a ·particular applicetion. Alternatively, the 
tester may opt to operate the equipment at a temperature 
lower than that specified. A temperature gauge cepeble 
of measuring temperature to within 3° C (5.4° F) sball 
be installed so that 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 Ul'ed. 

2.1.7 Condenser. The following system shall be used 
to determine the stack gas moisture content: Four 
lmpingers connected In series With leak-free ground 
glass flttin~s or any similar leal.-lree non-contaminating 
fittings. The first, third, and fourth implngers sball be 
of the Greenburg-Smith design, modified by replaelng 

~~t!tp1~1~,1;, 1(~ 01'::.) <~!::·~~.° ~t~~t~~~h";\f!1.tn~~ 
i:ocond Im pinger shall be of the Oreenburg-Smitb design 
with th• standard Up. Modificetioas (e.g., using lloxlble 
eonneetions betW""1> the lmpingers, using materials 
othor than glasa, 07 using Dexlble vacuum lines to connect 
the filter holder to the oondenser) may be used, subject 
t.o tile opproval ol the Administrator. The nrst &nd 
second lmplngers shall contain known quantities or 
't7ater (Section 4.1.3), the third shall be empty, and the 
fourth shall contain o IInown weight of sllice gel, 07 
i;:quivalent deslcca.at. A thermometer, cepable of measur-

Ing temperature to within 1° C (2" F) shall be placed 
at the ouUet of the fourth lmplnger for monitoring 

Pre,':;'i.tlvely, any system that cools the sample gas 
stream and allows measurement ol the water condensed 
and moisture leaving the condenser, each to within 
1 ml or I g may be used, subject to the approval or the 
Administrator. Acceptable means are to measure the 
condensed water either gravimetrically or volumetrically 
and to measure the moisture leaving the condenser by: 

~~t ~r0re~o~n;dei:.".. t!~J"'~~eo:ri~nP.r~~~f ~~~t 
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 detennlnlug 
the weight gain. 

If means other than slllce gel are used to determine 
the amount of moisture leaving the condenser, it is 
recommended that silica gel (or equivalent) still be 
usec) between the condenser system and pump to prevent 
moisture condensation in the pump and metering devices 
and to avoid the need to ma!Ie oorrec\.ions for moisture in 
the metered volume. 

NOTE.-11 a determination of the particulate matter 
collected in the lmplngers is desired In addition to mois
ture content, the Im pinger system described above shall 
be used, without modification. lndividua• States or 
control agencies requiring this information shall be 
eontacted as to the sample recovery and analysis ol the 
lmp!nger content.•. 

2.1.8 Metoring System. Vacuum gaugo, leak-froo 
pump, thermometers cepable ol measuring temperature 
to within 3° C (5.4° F), dry gas mctcrcapable of measuring 
volume to within 2 percent, and related eqllipment. as 
shown In Figure.'!--!. Other metering systems capablt· of 
maintaining sampling rates within 10 percent of i«>
ttlnetic and of detenninlng semplc volum0>; to within 2 
psrcent may. be used, subject to the approval of the 
Administrator. When the metering system is used in 
conjunction with a pitot tube, the system shall onable 
checks of lsolilnctic rat.<•s. 

Bc.mplintl trains utilitlngmeterlngsystems designed !or 
higher flow rates than that described In APT D--0581 or 
A.PT D--0576 may oo used provided th8t the specillra
tlons 01 this method ue mel. 

2.1.9 Barometer. Mercury, aneroid, Ol'Other barometor 
cepable ol measuring atmospheric pres.•ure to within 
2.5 mm llg (0.1 In. llg). In many cases, the barometric 
reading may be obtained from a nearby national weathtt 
csrvlce station, In which case the station value (which lo 

t@fillAll. noomm:i.· ~t: ·@;-·we. '"v~~~ttv, A~ ·'ii Q, ·-vm 
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1h1,-absolute l•>romelrie pressure) shall be requested ancl 
an adjuslm•nt for olevaUon dltferences between 1.be 
weather station and sampling point shall be applied at a 
rate of minn• ~.5 mm Ilg (0.1 In. Ilg) per 30 m (100 ft) 
1·l1•v.itiou im·n·a."'e or vice versa for t"le-vatlon decrease. 

2.1.10 Ua.s Density Determination Equipment. 
T•mperature sensor ancl prossure gauge, as described 
in· Sedions 2.3 and 2.4 of M•thod 2, and gas analyzer, 
ii neees.<arY, as described In ~fothod 3. The temperature 
"''tlSOr shall, prelerably, be permanently attached to 
the pilot tnh• or sampling prohe in a fixed configuration, 
such that the tip olthe sensor extends beyond the leading 
edge of the probe sheath and docs not touch any metal. 
Allemativ•ly, the sensor may oo attal'hed just prior 
to nse in the Heid. Not•, howev1•r, that if the te.mperature 
"t'll$(.)t is attad1ed in the /if'ld, the Sf"llSOr must be placed 
1.n an interfcrencc.-free arra11g.-mrnt with respect to the 
•ryll" 8 pi tot tube openings (Ste Method 2, Figure 2-7). 
As a ~ ... ·ond alter11otiVP, if a ditYtirPnl'e of not more than 
1 tk\rt•ent in the avero.re velocity measurement is t.o be · 
111troduced, the temprratnre gauge need not be attarhed 
to tqe probe or pilot tube. \This alternative is subject 
to the approval ol the Administrator.) 

2.2 Sample Recovery. The following items are 
needed: 

2.2.J Probe-Liner and Probe-Nonie Brushes. Nylon 
bristle brushes with stainless steel wire handles. Tho 
probe bntsh shall have extensions (at least as long as 
the probe) of stainlrss steel, Nylon, Teflon, or similarly 
inert material. The brushes shall be properly sized and 

•h:.r,: t~~gslD~~~l~-¥~~.e 1gi~an:~~ztl!tt1es are 
recommended; polyethylene wash 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 bottles, 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 bottles have been found to be less prone to 
leakage.) AltemaUvely, polyethylene bottles may be 
used. 

2.2.4 Petri Dishes. For filter samples, gla<S or pol.!
ethylene, unless otherwise specified by the Admin· 
JstJBtor. 

• 2.2.5 Graduated Cylinder and/or Balance. To meas
ure conde1tsed water to within I ml or I 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 ls weighed In the field. 

2.2.8 Fwmel. Glass or polyethlene, to aid in sample 
recovery. 

2.3 Analysis. For analysis, the following equipment Is 
needed. 

2.3.1 Glass Weighing Dishes. 
2.3.2 Desiccator. 
2.3.3 AnalyUcal Balance. To measure to within 0.1 
mg. 
2.3.4 Balance. To measure to withln 0.5 g. 
2.3.6 Beakers. 250 ml. 
2.3.6 Hygrometer. To measure the relative humidity 

of the laboratory environment. 
t~:~t tiee~g~:!l~:~ ~~~~~ni:~n't:easure the tempera-

3. Rtoqmll 

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 efficiency (~0.05 
percent penetration) on 0.3-micron dioctyl pllthalate 
smoke particles. The filter efficiency test. shall be con
ducted In accordance with ASTM standard method D 
2986-71. Test data from the supplier's quality control 
program are sufflcient for this purpose. 

3.1.2, Silica Gel. Indicating type 6 to 16 mesh U 
previously used, dry at 176° C \350° F) 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 nnalysis of the material caught in 
the lmpingers is required, distilled water shall be used. 
Run blants r,nor to flelrl use to eliminate a high blank 
on test samp es. 

3.1.4 Crushed Ice. 
3.1.6 Stopcock Grea..<e. Acetone-insoluble, heat-stable 

•illcone grease. This Is not necessary if screw-<>n con
nectors with Teflon sleeves, or similar, are used. Alterna
tively, other types of stopeock grease may be used, snb
jcct to the approval of the Administrator. 

3.2 Sample Recovery. Aecton&-roagent grade, ~0.001 

lierc•nt ro,sidue, In g!BSS bottle..-is required. Acetone 
rom ruetal containers generally has a high residue blank 

and should not be used. Bometimo,s1 suppliers transfer 
aceto11e to glass bottles from meta1 containers; thua, 
acetone blanks shall be run prior to lleld use and only 
acetone with low blank values (<0.001 percent) shall be 
used. In no ease shall a blank v&rue or greater than 0.001 
pwient of the weight of acetone uaed be subtracted from 
the sample welaht. 

RULES AND REGULATIONS 

3.3 Analyala. Two reacenta Ill! requirecl for the analy· 
sis: 

3.3.1 A~tone. Bame as 8.2' 
3.3.2 Dft!iccant. Anhydroua calcium sulfate, lncllcal.

lng type. Alternatively, other types of desiccants may be 
used, subject to the approval of the Administrator. 

'· Pr0ttdurc 
U Sampling. The eompleiity of this method Is such 

that, in order to obtain reliable resnlts; testers should be 
trainoo and exprrlenced with the teat procedures. 

4.1.1 Pretest Preparation. All the components shall 
be maint'1incd anr\ calibrated according to the procedure 
dem•ribed in APTD-(}1;76, unless olherwlse specified 
herPin. 

W•lgh ""veral WO to 300g portions of silica gel in air-tight 
containers to the nearest 0.6 g. Record 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. 

Check filters visually against light for irrrgularitles 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 p~tri dishes) and keep the filters in these 
containers at all times except during sampling and 
weighing. 

Deslccale the lllters at 20±5.6° C (68± 10" F) and 

~~~~r~~r~e~~:11o~ ~~~o:ua h:ir~1:~t ::1:~c~t1.1.~: 
<: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 (unless otherwise speci
Oed by the Administrator), the filters may be oven 
dried at lOS° C ('nf/' F) for 2 to 3 hours, desiccated for 2 
hours, and weighed. Procedures other than those d&
scribed, which account for relative humidity effects, may 
be used, subject to the approval of the Administrator. 

4.1.2 Preliminary. Determinatious. Select the sam
pling site and the minimum number of sampling points 
according to Method I or as specified by the Administra
tor. Determine the stack pressure, temperature, and the 
range of velocity heads using Met bod 2; It Is recommended 
that a leak-<!heck of the pilot lines (see Method 2, Sec
tion 3.1) be perlormed. Detem1lne the moisture content 
using Approximation Method 4 or its alternatives for 
the purpose of making lso~inetic samp,ling rate settings. 
Determine the stack gas dry mol .. !u ar weight as des
~ribed in Method 2, Section 3.8; ii iutegrated Method a 
samplin~ is used lor molecular weight determination, the 
integrated bag sample shall h• taken simultaneously 
with, and tor the same total length of lime as, the par
ticulate sample run. 

Se1tct a nozzle size based on the rn.ngr of vt1locity heads, 
such that it is not necessary to change the nozzle size in 
order to maintain lsokinetic S811lpling rates. During the 
run, do not change the nozzle size. Ensure that the 
proper dillerentlal pressure gauge is chosen tor the range 
of veloelty 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 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 tbat (I) 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 standara 
conditions) will exceed the required minimum total gas 
sample volume. The latter Is based on au approximate 
average sampling rate. 

It is recommended that the number of minutes sam
pled at eech point be an integer or an integer plua ooe· 
half minute, In order to avoid timekeeping errors. 

In some circumstances, e.g., batch cycles, It may be 
necessary to sample for shoiter times at tbe 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 prep
aration and assembly of the· sampling train, keep an 
openings where contamination can occur covered until 
just prior to assembly or until sampling Is about to begin. 

Place 100 ml ot water Jn each of the tlrst two implngers, 
leave the third implnger empty, and transfer approxi
mately 200 to 300 g of prewelgned silica gel from Its 
container to the fourth implnger. More slllca gel may be 
used, but care should be taken to ensure that It Is not 
entrained and carrlecl 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 sillce gel plus impinger may, be determined to the 
nearest 0.5 g and recorded. . 

Using a tweeier or cJean cll•posable surgical gloves, 
place a labeled (ldentilled) and weighed filter in the 
filter holder. Be sure that the filter is properly centered 
and the gasket properly placed so as to prevent the 
sam!>le gas stream from circumventing the filter. Cbeck 
the illter for tears after assembly la completed. 

When gla!a liners Vl! used, lDstalJ the selectecl noule 
using a Viton A O-rl1t1. when stack t.eniperatune are 
less than 260" C (SOQ" F) ancl an aallestoe string rasll:et 
when tempcraturee are higher. See APTD--0670 lor 

clelalle. Other !!01mec1Jng s1stema u•lng •ither 316 •I.am 
1- llleel « Tellon ferrules may be used. When metal 
liners are used, install the nozzle as above or by a lealc
free direct mecbanlcal connecUon. Mark the probe with 
heat re.!lstant tape or by some other method to denote 
the proper distance Into the stark or duct for eacb sun
piing point. 

Set up the train as in Figure 5-1, using (If n-ry) 
a very light' coat of silicone grease on all groun• glass 
jolnte, greasing only the outer portion (see APTD-0576) 
to avoid possibility of contamination by the slllcone 
grease. Subject to the approval of the Adminlst.rator, a 
gl888 cyclone may be used between th• probe ancl filter 
bolder when the total particulate eatl'h is expected to 
exceed 100 mg or when water droplets are prrs•nt In the 
staek gas. · 

Place rrushed Ice around the impingers. 
4.1.4 Leak-Check Procedures-
4.1.4.1 Pretest Leak-Check. A pretest leak-cbedi: is 

recommended, but not required. I! the tester opts to 
conduct the pretest leak-check, the following procedure 
shall be used. 

After the sampling train has been assembled, tum on 
and sett he filter and probe beating systems at the desired 
operating temperatmes. Allow time for the temperaturee 
to stabilize. If a Vi ton A 0-ring or other leak-free conneo
tion is used in asaembling the probe noule to the probe 
liner, leak-.,heck the train at the sampling site by plug
ging the noule and pulling a 380 mm Hg (15 in. Hg) 
vacuum. 

NOTE.-A lower vacuum may be 11secl, provided that 
it is not exceeded during the test. . 

If an asbestos string is used, do not connect the probe 
to the train during the leak-check. Instead, leak-check 
the train by first plugging the Inlet to the filter bolder 
(cyclone, If applicable) and pulling a 380mm Hg (15 In. 
Hg) vacuum (see Note immediately above). Then oon
nect the probe to the train and leak-cheek at about 25 
mm Hg (I 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 percent of the average sampling rate 
or OJJ0057 m •/min (0.02 elm), whichever is lesa, are 
unacceptable. 

The following look-check Instructions for the sampling 
halo described in APTD-057ti and APTD--0581 may be 
helptul. Start the pump with bypass valve fnlly open 
and coarse adjust valve completely elosed. Partially 
open the coarse adjust valve and slowly close the bypass 
valve until tbe desired va<:uum Is reached. Do noi reverse 
direction of bypass valve; this will cause water to back 
up Into the filter holder. If the desired vacuum is ex
ceeded, either leak-check at this higher vacuum or end 
the leak check us shown below and start over. · 

Wben the leak-check is completed, first slowly remove 
the plug from the inlet to the probe, filler holder, or 
cyclone (ii applkohle) and immediately turu oft the 
vaccmu pwnp. This prevents the water in the impingers 
from being forced backward into the filter bolder and 
silica gel from being entmined backward into the third 
impinger. · 

U.4.2 Leak-Checks During Sample Run. If, clurlnl 
the sampling run, a component (e.g., filter assembly 
or Im pinger) change becomes necessary, a leak-check 
shall be conducted Immediately before the change Is 
made. The leak-check shall be done according to the 
procedure outlined in Section 4.J.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. 
II the leakage rate is found to be no greater than 0.00057 
m•/min (0.02 elm) or 4 percent of the average sampling 
rate (whichever is less), the results are acceptable! and 
no correction wlUneed to be applied to the total vo ume 
of dry gas metered; If, however a higher leakage rote 
Is obtained, the tester shall either record the leakage 
rate and plan to correct the sample volume as shown iu 
Section 6.3 of this method, or shall void the sampling 
run. 
· Immediately alter component changes, leak-checks 
are optional; if such leak-checks are done, the procedure 
outlined In Section U.4.1 above shall be used. 

4.1.4.3 Post-test Leak-Check. A leak-check is manda
tory at the concluaion of each sampling run. The leak
check shall be done In accordance with the procedures 
outlined in Section U.4.1{ except that It shall be con
dncted at a vacuum equa to or greater than the mul
mum value reached during the sampling run. If the 

~:.:i"K,,~~r~: ~u;.~,~:,0 fh'!"!~.= :.~:·1~i: 
(whichever is less), the results are acceptable, and no 
correction need be applied to the total volume of clry gas 
metered. If, however, a higher leakage rate Is obtalnec!, 
the tester shall either record the leakage rate and correct 
the sample volume as sho\VJl In Section 6.3 of this me1.bocl, 
or shall void the sampling run. 

4.1.5 Particulate Train Operation. During the 
sampling run, maintain an lsokinetic sampling rate 
(wl1.bln 10 percent of true isoklnetlc unless etbenvlae 
specified by the Administrator) and a temperature 
around the filter of 120±1~· c (248±26° F), or such 01.ber 
temperature as specl1led by an applicable subpart of tlM 
standards or approved by the Administrator. · 

For each run, reeorcl the data required on a data abee& 
such 1111 the one shown In Figure &-1 Be sure to reeorcl tbe 
lnltlal dry pa meter reading. :Record tile dry pa meter 
readings at the beginning and encl of each samplln1 time 
Increment, when Changes in fiow ratee are made"~ 
and after each leall check, and wben sunpllna le .._ 
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To!Ie other Yeadlnas required by J.l'lanre ~2 at least onCJ 
at eech 6"Dlplo point d11rln11 each time Increment c.nd 
OOditlonal readings when sigDl1lcant changes (20 percent 
variation In velocity head readinJls) necessitate add!· 
tlonal adjustments In flow rate. live! and zero the 
manometer. Because the manometer level and zero may 
drift due to vibrations and temperature ch11nges, make 
periodic chocks during the traverse. 

PLANT _________ ~ 

LOCATION ________ _ 

DPERATOR.---------
DATE __________ _ 

nururuo. ________ _ 

SAl'JlPLE BOit ruo. ______ _ 

t'JIETER &Olt NO. ______ _ 

~ETERAH@~-------
g fACTOR _______ _ 

Cl11211 tho portholes pzl01 to tho tc:it nm to mlnlmtoo 
the cbanca of samplin(l deposited materiel. To be:JID 
sampling, remove the nozzle eap, verify that the filter 
and proba heating systems are op to temperature, ood 
that the pitot tube and J>robe are properly positioned. 
Position the nozzle at the first travarse potnt with the tip 
pointing directly Into the gM stream. Immediately start 
the pomp and Bdjust tho flow to isoklnetlc conditions. 
Nomographs are available, which aid to the rapid adjust· 

w;nt cf tho ll:oldnetlc sampling rate wlthObt excesslvo 
eMDputat!ooa. Thet3 nomo;iraphs are designed for use 
t7hen the Typa 8 pltot tube coefficient Is 0.11.5±0.0'2 lllld 
the atack gas equivalent density (dry molecular weight) 
Is equal to 29:1:4. APTD--0576 details the procedure for 
using the nomographs. If C, and M• are outside the 
above stated ranges do not use the nomographs unless 
tg~~:i::,.r.a~ a:' ~!;f;~~~ in Section 7) are takcu 

AMBIENT TEMPERATURE---------= 

QAROMETRIC PRESSURE----------,.

ASSUMEO MDISTUR~. % ---------
i'RDBE LENGTH,m (ft) ___________ _ 

!NOZZLE 1pENTIFICATIDN ruo. ________ _ 

AVERAGE CALIBRATED NOZZLE DIAMETER, cm(in.) __ _ 
PROBE HEATER SETTING __________ _ 

LEAK RATE, m3/min,(cfm1----------~ 

l?ITOT TUBE COEFFICIE~T, Cp---
SCHEMATIC OF STACI{ CROSS SECTION 

PROBE LINER MATERIAL __________ _ 

STATIC PRESSURE, mm He Un. Hei---------
FILTER NO. ______________ _ 

PRESSURE 
DIFFERENTIAL 

ACROSS .TEMPERA 'i'URE 
GAS SAMPLE ·TEMPERATURE 

STAClt VELOCITY ORIFICE Of GAS ' 
AT DRY GAS METER LEAVING SAMPLING VACUUM' TEMPERA JURE HEAD METER GAS SAMl'l.E FILrER HOLDER CONDENSER 00 

TRAVERSE POiNT TIME mm Hg ITsl (~P5I, VOLUME INlET. OUTLET TEMPERATURE, mm llzO LAST IMPINGER, 
.NUMBER (QI, min, (in. Hg) cic !°FI mm(fn,JHzO (in. HzOI m3 (ft31 °C l"FI 0 c t°FI °C 1°FI 0 c (°FI 

-· 

TOTAL 

AVfflAGE 

When the sW:k ls under significant negative pressure . 
(belaht of l.mp!nger stem), take care to close the coarse 
odjust valve before Inserting the probe Into the staclt to 
prevent watar from backing Into the flltar holder. If 
~~v~~1g.'!:f.P may be turned on with the coam 

When the probe Is In position; bloch ofi the openings 
oround the probe and porthole to prevent Wll'epre
cantat!ve dilution of the gM stream. 

Troverse the stack cross-&>ctlon, as required by Method 
1 or ca specified by the Administrator, being careful not 
to bump the probe nozzle Into the stack walls when 
enmpl!ng near the walls or when removing or inserting 
the probe through the portholes; this minimizes the 
chance of extracting deposited material. 

During the test run, make periodic adjustments to 
heep the temperature around the filtar holder at the 
proper level; add more Ice and, If necessary, salt to 
maintain a temperature of less than 20" C (f.S° F) at the 
condenser/silica gel outlet. Also, per!odkally check 
the level and zero of the manometer. 

If the pressure drop across the. filter becomes too high, 
making L"°kinetic sampling diOic.ult to ma!ntairi, the 

~'::c:~~.~d~'ifl~:t ~~o~t~rm:~t r:i: i\'l~~~t.lt 
be used rather than attempting to cgange the filtar itseiY. 
Before a new filter assembly ls installed, conduct a Jeak
cherk (see Section 4.1.4.2). The tot.al particulate we!~ht 
ohall include the summation of all filter assembly catches. 
, A single train shall be used for the entire sample run1 except In ceses where simultaneous sampling la requ!rea 
In two or more St!p&rete ducts or at two or more dlffarent 
locations wltbln'tlle Sllllle duct, or, In ooses t>here equip
ment !allure necessitates Cl ch1111ge of trains. In oil other 
altootlons, the use <>f mo or more troins will be subject to 
the Gpprovlll of the Admlnlstrotor. 

0 

Avg. 

Avg, 

Figure. 5-2. Particulate field data, 

Note that when two or more trains are used, separate 
Qlla)yses of the front-hall and (If applicable) l.mplnger 
catches from each train shall be performed, unless !dent!· 
cal nozzle sizes were used on all trains, In which ca.se, the 
front-half catches from the Individual trains may be 
com blned (as may the !mp!ngar catches) and one analysis 
of front-half catch and one analysis of lmpinger catch 
may be performed. Consult with the Administrator for 
details concerning the calculation of results when two or 
more trains are used. 

At the end of the sample run, turn ofi the coarse adjust 
valve,.remove the probe and nou!e from the stack, turn 
off the pump, record the final dry gM meter reading, and 
conduct a post-test leak-cheC'k, as outlined In Section 
4.1.4.3. Also, leak-cheek the pitot lines II.! described In 
Method 2, Section 3.1; the lines must pass this leak-check, 
In order to validate the velocity head data. 

4.1.6 Calculation of Percent Isokinetlc. Calculate 
percent lsokinetlc (see Calculations, Section 6) to deter· 
mine whether the run was valid or another test nm 
should be made. H there was dilfi1·11ity in maintaining 
L"°k!netlc rates due to S<lnrre conditions, consult with 
the Admi11istr11tor for possible varisnee on the isokinetic 
rates. 

4.2 Sample Rrrovery. Proper c·lranup procedure 
begins as soo11 as the probe Is removed from the stack at 
the end of the S>mpling period. Allow the probe to cool. 

When the probe can be safely bandied, wi\JC off all 
external particulate matter ncur the tip of tie probe 
nozr.le and placr a cnp over It to prevent losing or gaining 
particulate mattrr. Do not cap off the probe tip tightly 
while the sampling train ls cooling down as this would 
create a vacuum In the filter holder. thus drawing water 
from the lmplngen into the filter holder. 

Before moving the sample train to the cleanup site, 
remove the probe from the sample train, \\1pe off the 
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silicone greMej and cap the open outlet or the probe. Be 
careful not to ose any condensate that might be present: 
Wipe ofi the s!l!cone grease from the filter inlet where tile 
probe was fastened and cap It. Remove the umbllical 
cord from the last !mplnger and cap the impinger. If a 
flexible line is used between the llrst imp!nger or con· 
denser and the filter holder, disconnect the line at the 
flltar holder and let any condensed water or liquid 
drain Into the !mp!ngers or condenser. After wiping off 
the silicone grease, cap ofi the filter holder outlet and 
!mpinger Inlet. Either ground-glass stoppers, plastic 
caps, or serum caps may be used to close these openings. 

Tran•fer the probe and filter-imp!n~er assembly to tho 
cleanup area. This area should be clean and protected 
from the wind so that the chsnc<'~ of coutnminating or 
losing the sample will be minimized. 

Save a pon!on of the acetone u•cd for cleanup a.• ~ 
blank. Take 200 ml of this ucrtone directly from the wash 
bottle being used and place h iu a gin"" sample coutain•" 
labeled "arotone l>lank." 

Inspect the train f>rior to and during di:-:n~~emhly Bthl 
note any alJnorma conditlous. Trt·nl th~ samplt~s R.to 
follows: 

Container No. /. CarofuUy remove tho filter from the 
filter holder and pluce it In Its Identified petri dish con
talnrr. U!<e a pair of twoozers and/or clean d!sposal>io 
sur~!csl glov!IS to handle the filter. II it Is necessary to 
fold the lilter, do so such that the particulato cake is 
Inside the !old. Carefully transfer to the petri di•h any 
particulate matte.r and/or filter fibers which adhere to 
the flltrr holder gMkct, by using a dry nylou bristlo 
brush and/or a sharp-edged blade. Beal the contalnrr. . 

Container No. e. 1'ak.lng care to 883 that dust on the 
outside of the probe or other exterior surfaces d= not 
Ret Into the sample, quantitatively recovar ~co!ata 
matter or any condensate from the probe noz21e, probe 



l\tting, prou< li:wr. nnd front hall<>! tho ftlh•r hol<\f'I hJ 
•ashing tbf'se oomponeuts TA' Ith act"tone and placmg the 
"ash in a gllll's oontainer. Distiu.d waw ma:r bol 1-1 
"'"t.end or ..,eione whtD appro•E'<I b:r tbe Admlnib-trator 
:~1d •hall be U&!d "'hon SP""ifi•d by lb•. Administrator; 
111 the!f' cat•PS, sav•• a water hlnnll: and folio• thf' .'-dmln· 
1::-trator's dil"f'l:llous on analysi!. l'6fonn the acet,one 
rin:".eS ~ fol1owtt: 

t 'ari•full\· r. m11\·1• lhl' tlrnlw 1:1w.il1~ And rlr"fl.n tht Inside 
..:uda.t·P 1.,: :111 .. 1111.: \\ith :11·1•11l111• from B wu."'h hottlP and 
hru:-hi11~ ·" i: i1 a· 1.ylon J,1i:"llt• .l1rn~h. Hru:::h until thr · 
:~1'•"iOll•' rir:...1• .:llow!i= no ,·bi1•l1• punidt•!t, afttr whlcb 
rnnk" a 1;11:11 ri11~1· of 1lw in:-i1l1· :-ud:wl" wi1h ow1•1onl'. 

nr:; .. )l :!'.d n11:-:1• ;.h1• i1·:-i1lt• 1111r:.- of thf' t'w~1•lok 
!it;in,: wirh :"h't•lol\t> in :\ -:i::~1!.1r w:1y until 110 vi:"ihfo 
11:1n:1·k'" r1·111ai1t, 

Hi11.,,. 11H• prnhP 1i11t<r wilh n1:rlon1' hy 1i1linl! anf\ 
!'11t;11i1q..:: 1h1· pruh1· wl11lt• !Z-q111ni11i.:: a1·•:ln111~ into i1s upp..~r 
, :1cl ::o 1h:11 all i11 .. hlP :-:urra.·t·s will hp w~ttNi with at·e-
1:1::1·. l.rl 1Jw a..:t·lnBl' Jrai11 frum t~P low1'r Plld into the 
~·:1111pl1• 1•011t;d1wr. ~\ (1111111•) ~gla.~s or p1,ly1•thy~1•1tt~) mu.y 
lw t::'1.•1l to aid i11 :r:i.nsCerrin~ lt11uitl wa:"hPS 10 thP <'OH .. 
id111•r. Follow 1!1r a.t~•'101lf" Titi~t~ wilh o. prnlw h111:'h. 
Hold the pru\Jc in ::w. iu.dii1t·d lJU.,.;;itinn. ~quin at·t-1011~ 
i1110 th1• uppt'r t'lld as 1he proh" liru.;h is l"•inll pmJ1Pd 
~·i1h a twi~1in11 aM.'li.on through tlw proll(': hold a ~nmplP. 
•·v111:1i11l•r u11derw·ath thP low••r .. ud of tht' prol..-, and 
1·;\t1·h sny ~tone and partit:ulntP nrntt1•r whkh is 

:;~~t·th:!~1~i~I~~ E:0~~~rPHt~11~~1: 1 ~~0 ~~·~1:!1P11 ~~:if,~1l~~= 
llli.l.ttrr is rnrrkd out v.ith 1h1• :ll'l'lt\:a• or until none 
r"malrn:; in lht:o prohe liui•r 011 ,·i:-ual in~p•••·tion. With 
!oo"lainl,.ss ~('t'l or otlwr Ult't;J.l prnht•'.", run the b1ush 
1hrou~h in th~ nhov1· p11•:"1·rib .. 1l man111·r at lt•;,\:->t six 
times ~i1ke 1111·rnl p1oh~·:- han· :-11rnll 1:n•1;k1•s in whkh 
ft<Ulk11la1e nt::\ttt·r 1•an Ill' 1•1:1rnppNl. HinSP thft brush 
vtith d.Ct>tOBP, and fllli.lll1i1a1i\·t'ly 1•1tllrrt tht>se washlnJl;S 
in the sample c·on1ai111·r. Aft1•r the l>rushiu~. mak~ a 
ti11a1 acetone ri11S1> of lht> prolw as dt>scril>ed al.)O\.'t>. 

It is recommended that two people be used to dean 
tht probe to mini mite ~ample lC>t11ses. Brtween sampling 
nmc:, kt.>ep bru~he.s '"·lean and protet:tt'd from contamln&
tion. 

Alter enrnring that all joints have been wiped l'lean 
o! sili<'one grease, dean the inside ol the front hall or the 
Hiter holder by rubbing t11e surrares with a nylon bristle 
brush and riusing vr"ith &&.·et.one. Rilli:e ea..·b stufaee 
three times or more H n~fded to remove vi~ihle pa..rtkn· 
late. llake a llnal rinse o! the bnu-b and tilter bolder. 
Carelnlly rinse·out lhe ~lass cydonP, also ti! appli<'ahle). 
~.\ft.er all a.,Ptone washings and partkulat.e matter ha'ie 
been c.olleded in the sample t.'ontainer, tighten the Hd 
on tbe sample c<>ntainer .., that acewne will not leak 
out wben it is ;hipped to the laboratory. ~lark the 
1...,igbt of the Jl11id lPvel to d.-t.ermine whPther or not 
l~akage o<'1·11rrr.d during rran~port. Label the 1.:outa.iner 
to ··learly idt>utify its 1.·011l.t'11ts. 

Coutainer .Vo. :.J. Note the '"'olor of the indit-ath1 sili(•a 

~e ~~ ~!~~~1l 'i~si ~i~l~d8tt f::." T~~:I~~~:~ '"~r.:1::1':,~: ~e Ir~~~~ 
the fourth impinger to its origins' t'Olllain~r and seal. 
A funnel may make it Pa.~ier to pour the silii-a gel witho11t 
~pilling. A n1bber polh"t'man may be used as an aid in 
removing the silica gel from the impin1rer. It is nut 
lle('ess&l'Y to remove thl' i;,mall amount of dust particles 
that may adhere to the impin~er 11·all and are diftleult 
to remove. Sin<"'r. the '"in in weight is to be HS('d for 
moisture '-'akulations, do uot. ~1se any water or other 
liquids to translPr the •ili<'a gel. II a hsla1we is a•ailable 
in the field, follow the pro1:edure for rontaint-r'No. 3 
in Section 4.3. 

Jmpillgtr Watt"r. Treat the impinftrs a." follows; Make 
anot.ationofanyroloror film in thPliq11id(•ah'h. Measure 
the liquid whkh is in the Iirst three impingers to within 
"'I ml by using a graoluat.•d eyllnder or by weighing it 
to within a:O.!J g by usin~ a halance 'if one is available). 
~ord the •olmne or w•i~ht ol liquid pnl/l('llt. Tbis 
information is required t-0 l.:Skulale tlie moisture content 
of the etnn• n t gas. · 

DiSC'ard the liquid aft.f>r mPas11ri11g and r('('OrUin~ the 
volume or weight, wile&; auaJy:;is of the impinger i.:atcb 
is required (see Note, S...·tion 2.1.;i. 

II a dilferent type or condenser is used, rnea.=e the 
amount of moi.:-=ture condt>Bsed dther volwnetrkally or 
gravimetrkally. 

WhenevPr poosible, containers should be shipped Jn 
~ud1 a way that they remain upright at all tin1es. 

4.3 Analysis. Record the data rP<111ired on a sheet 
f:uch as the one ~hov.m in Figure 5-3. llwidle e&.-b sample 
("Ontain()r as follow::H 

Container !'lo. 1. Lf>aye the c:-ontPnts in the shipping 
ro11tain~r or tran.;.fer the Jiltt'r and a11y looge partkulate 
from tht' sample t·ontaint>r to a tared glass weighing dish. 
De..;it'•·ate for 24 hours in a desic('ator ooutainL"lg auhy· 
drous calcium sulfate. Weigh to a constant weight and 
,..port the results to the n•arest 0.1 mg. For purposes or 
I.his Section/ 4.3, the tenn "constant weight" means a 
di4erence o no more than 0.5 mg or 1 percent of wtal 
weight less tare wei~ht, wbh·hever is gr..ater, between 
two ronserutlve weighings, wltb no Jes> than ~ hours uf 
desie~ation time hetw~n Wt"'igbing~. 

RULES AND REGULATIONS 

Run No·-----------------------~ 
Filter No.----------------------
Amount liquid lost during 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 
WATEfl COUECTED 

IMPINGER SILICA Ga 
VOLUME, WEIGHT, 

ml. g 

FINAL 

INITIAL 

.. LIQUID COUECTED 

TOTAL VOLUME COLLECTED u· I ml 

1f. CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT 
INCREASE BY DENSITY OF WATER (1g/ml); 

INCREASE, 9· : VOLUME WAT£R I 
1 g/ml ' II:! 

Figure 5-3. Analytical data. 
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Alternatively, the sample may be oven dried at lo.5° C 
(220" F) for 2 to 3 hours, cooled In th• desiccator, and 
t7Cllabed to a constant weight, unless otJerwise speclfled 
bv the Administrator. The tester may also opt to oven 
dry the sample at 105 ° C (220 ° F) for 2 to 3 hours, wef8b 

·th~'::f,::; ~~ a~!~~:O,~vhe\ ~1?q6.:lg1::~~i:!intalner 
and confirm on the analysis sheet whether or not lealtage 
cecurred during transport. If n noticeable amount of 
la::iliage bas oceWTed, either void the sample or use 
methods, subject to the approval of the Administrator, 
to correct the final results. Measure the liquid in this 
eootalner •itber volumetrically to ±1 ml or 11?Bvl
metrically to ±0.5 g. Transfer the contents to a tared 
~ml bealter and evaporate to dryness at ambient 
temperature and pressure. Desiccate for 24 hours and 
t7ef8h to 11 constant weight. Report the results to the 
lllOfest 0.1 mg. 

amtalner No. s. Weigh the spent silica gel (or silica gel 
plus lmpinger) to the nearest 0.5 ~ using a balance. This 

~~=!'°B~~~~c~~i!!',~ t.!.ure acetone In this 
eontainer either volumetrically or 11?BVimetrically. 
Tmnsfer the acetone to a tared 2.50-ml beaker and evap. 
mi:ite to dryriess at ambient temperature and pressure. 
Dooiccate fur 24 hours and weigh to " contsant weight. 
Iaeport the results to the nearest 0.1 mg. 

llTOTE.-At the option of the tester, the contents of 
Container No. 2 as well as the acetone blank container 
mny be evaporated at temperatures higher than ambl
oot. If evaporation Is done at an elevated temperature, 
the temperature must be below the bolling pomt of the 
c:i>lvent; also, to ~revent "bumping," the evaporation 

~~~~ ~s:.!!ir~~1~~:n~ ~'i:a'i~~~ a0~ 
oven temperature. Use extreme care, as acetone Is highly 
llommable and bas a low flash point. 

6. Cbllbratlon 

~~: ~~~!?'lr~~e 0~~.r:;l~~ll0~:· calibrated 
'bafore their Initial use ln the field. Using a micrometer, 
measure the Inside diameter or the nozzle to the nearest 

Qll.@W IlrJil'©l ll'H~l\!IG 
MrJll'Oll. ~Piril@~IH!Eml 

· flJIU~lQJ$ fli 'U'@ "ii OrJ!Cll-O!E$ 
t::lb\'U'.~~ ~©llll\B~l'il 

Cl. 1 Nomenclature 
Ao =CnimHectional area of nozzle, m• (It•). 
Boo =Water vapor In the iiea stream, proportion 

Co 
.Co 

1 
Lo 

by volume. · 
=Aoatone blanlI residue concentrations, ma/g. 
=Concentration of particulate matter In steel!: 

Ul:!l, dry basis oorrected to standard oondl-
tlons, g/dscm 7"/dscf). . 

=Percent of 1s01tinetic sampling. 

=~:~:~~i:~: ::~T.af:'~t~~ e:~~:w~ 
P.!! t1 component change; equal to O.Ctl057 

· ~min (0.02 cfm) or :;;rcent of the average 

=~p~f~?f:S:~c~ate~=~ durln the 
lea!< checlt con83ucted prior to the '-1"'" 
component change (l=l, 2, 8 •••• Q), 
m•/min (cfm). 

= Laaltage rate obsarved durlna the PIJ3t-teat 
18'>!! checlt, m•/mln (cfm). 

co Total 1>mount of particulate motter oollected, 
mg. . 

Mu . coMolecular t7el3bt of cre.ter, 16.0 Clia-mole 
(16.0 lb/l~mole). 

ollaaoo ot realdue of ccetone e.!ter ovapornUon, 
~· 

Clo 

!he,, oBarometrtc ~ ct ti!:> ompllncr alto, 
mm Ba (In. Ht!). · 

JP, . oAb::olutoeteclt gBSpre:;Juro,mm Ba (In. Hg); 
JPDO!j oBte.ndud t1bi:olute pres:nue, m mm Ba 

(29.92 ln. Bal· 

0.025 mm (0.001 In.). Make three separate measurements 
using different diameters each time, and obtain the aver
age of the measurements. The dilJerence between the blgb 
and low numbers shall not exceed O.l mm (0.004 in.). 

!t!&n~o~~a1;:3,~t nlck:~~:,ir~~~d~0~ 
use. Each nozzle shall~ permanently and uniquely 
identified. . 

5.2 Pitot Tube. The Type S pltot tube assembly shall 
be calibrated eccording to the procedure outlined in 
Section 4 of Method 2. 

5.3 Metering System. Before Its Initial l1lbl In the field, 
the mett>.ring system shall be calibrated according to the 
procedure outlined in APTD--0576. Instead of physically 
adjusting the dry gas meter dial readings to correspond 
to the wet test meter readings, calibration factors may be 
used to mathematically correct the gas meter dial readings 
to the proper values. Before calibrating the metering sys
tem, It ls suggested that a leak-<iheck be conducted. 
For metering systems having diaphragm pumps, the 
normal leak-<ibeck procedure will not detect leakages 
within tbe pump. For these cases the fullowlng leak
checlt procedure IS suggested: make a 10.minute calibra
tion run at 0.00057 m •/min (0. 02 cfm); at the end of the 
run, talte the difference or the measured wet test meter 
and dry gas meter volumes· divide the dilJerence by 10 
to get. the leak rate. The leak rate should not exceed 
0.00057 m •/min (0.02 cfm). 

After each field use, the calibration of the metering 
eystem 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 
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 of the callbration factor. If the callbra
tion bas changed by more than 5 percent, recalibrate 
the meter over the full range of orifice settings, es out-
lined In APTD--0576. . 

Alternative procedures, ~.g., using tbe orifice meter 
coefficients, may be used, subject to the approval or the 
Administrator. 

!DIAIU:ICE 

NOTE.-lftbe dry gas meter coefficient values obtained 
before and arter a test series dilJer lly more than 5 pen:ent, 
the test series shall either be voided, or calculations tor 
the test series shall be performed using whichever met•r 
ooelllcient value o.e., before or after) gives the lower 
value of total sample volume. 

6.4 Probe Heater Calibration. The probe beating 
system shall be calibrated belore its Initial use In the 
field according to the procedure outlined in APTD--0576. 
Probes constructed according to APTD--0581 need not 
be calibrated If the calibration curves in APTD-0576 
are used. 

5.S Temperature Gauges. Use the procedure In 
Section 4.3 ol Method 2 to calibrate in-stack temperature 
gauges. Dial thermometers, such as are used for the dry 
gas meter and condenser outlet, shall be calibrated 
against meroury·ln-glass thermometers. 

5.6 Leak Check or Metering System Shown In Figure 
5-1. That portion or the sampling train lrom 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 Jess volume being 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-bole rubber stopper with rubber tubing 

~~~~~ l~!°si'J'." o~~g~o~=~~1:e~'.~~~~~i. 
low side orlflce tap. Pressurize the system to 13 to 18 cm 
(5 to 7 In.) water colnmn by blowing Into the rubber 
tubing. Pinch oft the tubing and observe the manometer 
for one minate. A loss or pressure on the manometer 
Indicates a leak In the meter box; lllSkS, If present, must 
be corrected. 

6.7 Barometer. Calibrate against a mercury barom· 
eter. 

6. Colculatiom 

·Carry out calculations, retaining at least one extra 
decimal figure beyond that of the acquired data. Round! 
off figures alter the final calculation. Other forms of the 
equations may be used as Jong as they give equivalent 
results. .. 

VACUUM 
«>AUGE 

lrigure 5-~. leak check of meter bo){, 

=Ideal gas constant, 0.00236 mm Hg-m•/°K-g-
mole (21.116 In. Hg-ft•/°R-lb-mole). 

Tc =Absolute average dry gas meter temparnture 
(see Figure 5-2), °K (0 R). 

To <=Absolute average staclt gas temparnture (1183 
Figure 6-2), °K (0 R). T,.., =Standard obi:olute temperature, 293° X 
(628° R). . . 

V0 =Volume of acetone hlanlt, ml. 
v.. =Volume of acetone used In wash, ml. 

Vr.=Total volume of liquid collected In 1.mpinaen 
tmd alllce. gel (see Figure 5-3 ), ml. 

Vc=Volume of gas sample es measured by dry l!llS 
meter, dcm (def). 

Vcc.rdJ=Volume of gas sample measured by the dry 
aas meter, corrected to standard conditions, 
dacm (dscf): 

Vuhrd)=Volume of water vapor In the 1188 saFoJle, 
corrected to st.nndard conditions, scm . 

V,=Bteclt allB velocity, calculated by Meth 2, 
:ll:quatlor. :HI, using date. obtained from 
Method 6, m/~ (ftt:Jec ). 

17.=Welght of residue in ecetone '171!.Sh, 1118· 
Y=Dry aes meter calibration feet.or. 

l!.H=Average pressure dill'erentlcl ocroas the orlflce 
meter C- P'Iauro 6-2), mm H.O (ln. H.O ). 

Po= Density ol coatone, Jllllfml (,cZ> lobal on 
bottle). . 

po=Denaity cl =tor, O.ll1132 [l/ml (0.002201 
lb/ml). 

O=Tote.I sampllna time, min. 

v--197 

Oi=Sampling time Interval, from the beginning 
of D run until the first compon.ent-cbanae, 
min. • 

O; =Sampling ti.me Interval, between two rue-

~~~~~':~bar::"~l~~~~ 
changes, min. · 

o.=Sa.mpling time Interval, from the final (n<b) 
component change until the end ol the 
ll8mpling run, min. 

13:6=Specl6c grevity or mercury. 
60= Sec/min. 

100=Conversion to percent. 
6.2 Average dry gas meter temperature and average 

orifice pressure drop. See data sheet (Figure 0-2). 
0.3 Dry Oe.s Volume. Correct the sample vohune 

mee.sured by the dry gas meter to standard condition• 
W C, 160 mm H11 or 68° F, 29.92 In. Hg) by using 
li!:qUDtion 5-1. 

v. -l' y(T••d)[Pbo•+M] 
"'(otd) - "' T"' Potd , 

-KV. y P1>o,+(e.H/13.6) 
- 1 "' To 

:ll:qaotlon ~1 



RULES AND REGULATIONS 

W'~~:0.3S"8 •x;mm Hg for metric unita 
-17.04°R,'in. li& !or ED&Jisb unite 

NoTB.-EquaUon ~I e&n be med u written unl
tbe leak&«• rate observed durlllft an7 of tbo mandatcrJ 
1oa1< chec ts (I.e., tbo post-test leak check OI leall: cbecb 
eonducted prior to component changes) n:<'eeds A •• U 
JJ. or L; exceeda .II,, EquaUOn ~I must bo modlJled u 
lollows; 

(&) Ca."8 1. No eomponmt ch&nges made during 
eampllng ntn. In this case, ropl11<e V. in Equation :;-1 
w1tb the e.1pression; 

l'.- ( L, -L.)6) 

(b) Case II. One or more component l'hangcs made 
during the sampling run. Jn this case, r•pla<e V. in 
Equation .;..1 by the expression: 

[v.- (L1-L.)81 

-± (L;-L 0 )8;-(L,-L.)8.] 
;-2 . 

lllld 1Ubstit11te only for those leakage ratee (L; or L,) 
yblcb uceed L •. 

6.4 Yohlllle of water .apor. 
Equation ~2 

l . l' ( Pw) (RTot.d) K Tr·· 
'"«•rd)= le M. Patd = JYJc 

Yh•re: 
K,=0.001333 m•;ml for metric units 

=0.04707 ftllml for English w1its. 
6.5 Moistnre Content. 

B _ V .. <••d> 
•· • - 'V,. (otd) + V" (otd) 

Equation 5-3 

Non.-Tn •tunted er Yater droplet-laden 1111 
streama, two ealculaUOna of tile moisture content of tbt 
lltac.k 1as shall be made, one from tbo lmplnger ana!Jlll 
(Equation 5-a l, and a second from tho as&umptlon of 
eatun.ted oondltiona. The lower of the two Taluel ol 
B- shall be considered correct. The procedure fer deter· 
mlnlng the moisture content baaed upon BSSWDptlon ol 
saturated conditions la &lven in the Note of Bet.-Uon 1.2 
of Method 4. For tbe purposes of tbla method, tbe average 
stack gas temperature !rom Figure 5-2 m&y be used to 
make this 'determination, provided that t.he 11reurac1 ol 
the in-etack temperature sensor la ± 1° C ('Z" F ). 

6.6 Aretone Blank Concenl.ration. 

C m • • =....,.. oPa 

6.7 Al'etone Wash Blank. 

lV.=C0 V 0 ,..p0 
EquationH 

G.8 Total Particulate Weight. Determine tbe totlll 
part.lculat.e catch from tbe sum of the weight.II obtained 
from contalnen 1 and 2 l8S9 the acetone blank ~ Figure 
HJ. N ou.-Refer to Section U.6 to llllSlst In calculation 
of remits Involving two or mor& lllter assemblies or two 
or more sampling tnllna. 

U Particulate Concentration. 

c,=(0.001 g/mg) (m,./V.<u.l1) 

. 6.10 Con'Version F11rtors: 

From To 

IC/ m• 
gift• ~r/ft1 
g/ft• lb/ftl 
g/ftl &/m• 

6.11 Isokinetic Variation. 
6.11.1 Calculation From Raw Data. 

Equation~ 

Multiply b7 

o. 00832 
15.'3 
2. 20SX1()-l -

35. 31 

I= 100 T,[K, V1. + (V./T.,) (Pb .. + .1H/13.6)) 
608v,P,A. Er1uation 5-7 

Yhero: 
Ko=0.003454 Dllll Hg-ru•/ml-°K for metric wilts. 

-o.002669 in. Hg-lt'Jml-0 R for English units. 
6.11.2 Calculation From Intermediate Values. 

I=-· T,v .. , ••• nP • ..ilOO 
T.,dt·,B AftP. 60( 1-B.,) 

whae: 

= K, __ T,l'., <••d> __ 
P,V,AftB(l-B,,.,) 

K,= 4.320 for n:etric uuits 

Equation 5-8 

~ 0.00450 for English units. '"-._ 
6.12 Acceptable Results. II 90 percent :5 I :5ll0 per· 

eent, the results are acceptable. If the results are low in 
eomparison to the standard and I Is beyond the accept
able range, or, ii I is less than 90 pe.rcent, the Adminis
uator may opt to accept the results. Use Citation 4 to 
make judgments. Otherwise, reject the results and repeat 
tbe test. 
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METHOD 6-DETER)llSATIOS or St:LFl'R DIOXlllE 
E.MISSIONS F&Oll ST.\TIOl<.\RY SOt;Rl'ES 

I. Principle ond .4pp/icabilitv 

I.I Principle. A gas sample Is eitract~d lrom the 
sampling point In the stack. The sulfuric acid mist 
1includlng sullur trioxide) and the sullur dioxide are 
separated. The sullur dioxide fraction is measured by 
the barium·thorin titration method. 

1.2 Applicability. This method is applicable for the 
determination of sulfur dioxide emissions !rom stBtlonary 
sources. 'fhe minimum detectable limit of I be method 
has been determined to be 3.4 milligrams (mg) of so,;m• 
\2.12XI0-' lb/ft•). Although no upper limit ~ been 
established, tests have shown that concentrat10DB as 
high as 80,000 mg/m• of so, can be col)ected efficlcntly 
in two midget impingcrs, each containing 15 milliliters 
o! 3 percent hydrogen peroxide, at a rate of 1.0 lpm for 
20 minutes. Based on theoretical calculations, the upper 
concentration limit in a 20-llter sample is about 93,300 
IDl{/ffi3. 

Possible interCerents are free ammonla1 wateMoluble 
cations and fluorides. The cations ana fluorides are 
removed by glass wool filters and an isopropanol bubbler, 
and hence do not alTect the so, analysis. When samples 
are being tlloken from a ~as stream wilh high concentra· 
tions of -very fine metaliic fumes rsnch as In inlets to 
control devices), a high-efficiency glass ft~r filter mu,n 
be used in place ol the glass wool plug (1.e., the one m 
the probe) to remo"e the cation intcrforents. 

Free an\monia interleres by reseting .with sq, t~ form 
particulate sulfite and by reacting with the indicator. 
If free ammonia is present (this can be ~eterml1!-ed b7 
knowledge of the process &nd noticing white particulate 
matter in the probe and isopropanol bubblPrl, ~tema
tive methods, subject to the approval ol the Adm.inisV.. 
tor, U.S. En'\"'ironmental Proteet!o~ Agf'nry, aA 
required • 

2. ApparalUI 
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RULES AND REGULATIONS 

PROBE (END PACKEDlYSTACK WALL 
WITH QUARTZ OR 

PYREX W()()L) 

Figure 6-1. S02 sampling train. 

1.1 llunpllJll. The ampllnc vatn 111 lbowll In l'laure 
._1, and component JWta 11re c!l8cu.ed below. 1l'be 
tater baa tbe option ol 1111bstltutlng 11&D1pllng eqolp
ment deacrlbed In Method 8 In place ol the midget lm
plnpr eqolpment ol Method 6. How""'.er, the Method 8 
~ moat. be mod1fled t.o Include & be&leC filter bet'ween 
the j)J'Obe and laopropanol lmp!Jlger, &nd tbe operat.lon 
ol the 11&mpllng tialn &nd 11&D1ple &nal)'Bla most be &t 
&be now rates &nd llOlutlon volUDlel defined In Method 8. 

The tester &lao bu the option of determining S01 
llmultr.neoualy with pertlcolate matter &nd moisture 
det.ermlnatlona by (1) replacing the water In a Method 5 
lmpinger system with a percent perloslde solution, or 
CJ) by replacing the Method 6 W&ter lmplnger system 
wtth & Method 8 lllopropanol-fllter-peroslde system. The 
analnla for S01 1nlllt be conslstent with the procedure 
In M"ethod 8. 

1.1.l Probe. Borosilicate glass, or stainlem steel (other 
matctals ol oonatructlon may be used, mbJect to the 
&pproval of the Admlnlstr&tor), approslmately 6-mm 
lmlde diameter, wltb & heating system to prevent W&ter 
-densatlon &nd & filter (either ln.fiaek or heated out
Racl<) to remove pertlcul&te matter, Including sul!urtc 
llClld Dllllt. A ping of glass wool Ill & satllll8ctory filter. 

l.U Bubbler and lmplngera. One midget bubbler, 
wt\b medium-. glass frlt and boroslllc&te or quarts 
llus •ool nacl<ed In top (lee Figure &-1) to prevent 
llllturtc ac1a mist carryover, &nd three 31>-ml midget · 
lmplngen. The bubbler &nd midget lmplngers moat. be 
oonnected In series with leak-tree glus connectors. Slll
-e ireese may be tued, If n-.y, to prevent leal<ue. 

At the option of the tester, & midget Im pinger may be 
1llll4 ln918ce oftbe midget bubbler. 

Other collection &bsorben and flow n.tes may be used, 
but &re subJect to the approval ol the Admlnlstrator. 
Am>, oollectlon emclency must be shown to be at leas\ 
Ill percent for each test nm and must be documented In 
Ule report. If the emclency Is found to be acceptable atLer 
& llllrfes of three tests, further documentation Is not 
naulred. To conduct the emclency test, an extra ab
-- must be added and analyr.ed separately. This 
=:,~'8:.r must not contain more &ban 1 percent of 

I.I.I Glass WooL Boroelllcate or quarts. 
1.1.f Stopcock Grease. Aceton&-lnsoluble, beat

.. ble allloone g.-may be uaed II~· 
1.1.6 Temperature Gauge. Dlai tbermometer, ar 

eqnlnlent, to meuure temperature of sas leaving Im· 
Plnser tn.ln '°within 1° c (2" J'.) . 
l.U Drying Tube. Tube packed with 6- Ml 16-11181h 

llndlcallns trPe ll1lca sel, or equlnlent, to dry She pa 

ample and w protect the meter md pump. u~ al1l&c 
pl Jiu been used previously, dry aU7i9 C (350' J') lor 
2bours. NewsWcagelmaybeused urecelved. Altema
Clvely, other ~ or dee!ccants (equivalent or better) 
may be used, au ect to approval or the Administrator. 

U.7 Value. eedJe value, to.asulate sample gas flow 
rate. . 

2.1.8 Pump. LMk..free dlspbngm pump, or eqoiv
alent, to poll pa through the tn.ln. Install a small tank 
between the pomp and rate meter to eliminate the 
pulatlon ellect or tile diaphragm pomp on the rotameter. 

2.1.9 Rate Meter. Rotameter, or eqoivalent, capable 
ol meesuring flow n.te to wltbln 2 percent or the selected 
Gow rate of about 1000 co/min. 

:u.10 Volume Meter. Dry pa meter, suJllclently 
accurate to JrullllQnl the sample volume within 2 percent, 
eallbr&ted at the selected ftow n.te and condit.lons 
actually encountered during ll&Dlpllng, and equipped 
with & temperature poge (dlal thermometer, or eqoiv
lllent) oapable ot ~ temperature to wit.bin 
8"C (6.4°1 ). 

J.1.11 Barometer. Mercury, amerold, or other barom
eter capable or measuJ'illl atmospheric pressure to within 
2.6 mm Bs (0.1 In. Bsl. In many cases, the barometric 
reading may be obtained from a nearby nat.lonal weather 
lel'Vlce station, In which Ollll the atatiou value (which 
II the absolute barometric pressure) shall be requested 
and an adjnatment for elevation dl1Jerences between 
the weather station &nd sampling point sball be •&rJiled 

:.ie::'=.2~ce~~~"raJi:Jo~~~ 
2.1.12 Vacuum Gange. At least 760 mm Hg (30 In. 

::ln~ause, ~ be used !or leak check or the sampling 

J.2 Sample Recover,.. 
1.2.1 Waab bottles. Polyethylene or slus, l!OO ml, 

"'°· 2.2.2 Storage Bottles. Polyethylene, 100 ml, to store 
lmplnser ll&Dlples (one per ll&Dlple). 

2.8 Analysis. 
2.8.l Pipettes. Volometrlc type, 6-ml, »ml (one per 

-.mple) and 26-ml sl&es. 
2.8.2 Volume\r1c Flul<a •. 100.ml slle (one per mnple) 

and 100.ml alse. 
2.8.3 Burettes. 6- and &G-ml sises • 
1.1.4 Erlenmeyer J'luks. 250 m111le (one for each 

ample, blank, and standard). 
2.8.6 Drop pins Bottle. 126-ml slle, to add Indicator. 
U.O Graduated Cylinder. 100.ml Ille. 
2.3.7 8pectr0pbotometer. To meuure abaorbance at 

162nanomaen. 

THERMOMETER 

.. . : 
• I ... 0 

SILICA GEL 
DRYING TUBE 

NEEDLE VAL VE 

SURGE TANK 

L~ 

· UnlOllll otherwise Indicated all naaents must conform 
Ml the apeclflcat.lona establlShed by the Committee on 
Analytical Reagents of the American Chemical Boclety. 
Where such speclflcat.lona &re not available, use the beat 
&vallable grade. 

a.1 Sampllna. 
8.1.1 Water.1>eionlr.ed distilled to conform to ASTM 

specification D1193-74, Type 8. At the opt.Ion ol the 
analyst, the KMno, test for osldlable organic matter 
may be omitted when high ooncentratlona of organic 
matter are not expected to be present. 

8.1.2 laopropanol, 80 percent. Mis 80 ml of lsopropanol 
with 20 ml of delonlzed1 distilled water. Check each lot of 
laopropanol for peroxlae lmpurltll'S as follows: abate 10 
ml ol laopropanol wt th 10 ml of freshly prepared 10 
percent pot&Sslom Iodide solution. Prepare a blank by 
similarly treating 10 ml of distilled water. After 1 minute, 
read the absorbance at 862 nanometers on a spectro
photometer . . u abeorbance exceeds 0.1, reject alcohol !or 
use. . 

Perosides may be removed from \!opropanol by ndJa. 
Ulllna or by p118311ge through & column of activated 
alumlna; however, reagent gn.de laopropanol with 
lnitably low permlde levels may be obtained from com
merdal !001'00S. Rejection ol contaminated lots may, 
therefore be a more efllclent procedure. 

. 8.1.8 B)drog•n Peroslde, 8 Percent. Dilute ao penlellt 
hydrogen peroslde 1 :9 (v/v) with delonlr.ed, diatllled 
wtt.ter (80 ml is nooded per sample). Prepare fresh dally. 

8.1.4 Potassium Iodide Solution, 10 Percent. Dissolve 
10.0 grams KI In delonlr.ed, distilled water and. dilute to 
100 ml. Prepare when needed. a.2 Sample Recovery. 

a.2.1 Water. DPlonlr.ed, distilled, as In 8.1.1. 
S.2.2 Iaopropanol, 80 Percent. Mb: 80 ml ollsopropanol 

with 20 ml of delonlr.ed, distilled water. 
8.8 Analysis. 
u.1 Water. Delon1r.ed, distilled, u In 3.1.l. 
8.8.2 t.>propanol, 100 percent. 
a.a.a Thorin Indicator. 1-(041'80nopbenyluo)-2-

napbtbol-3,6-dlsulfon1c acid, dlaodlum salt, or equln
lerit. Dissolve 0.20 1 In 100 ml of deionised, distilled 
W&ter. 

a.u Barium Pt.TChlon.te Solution 0.0100 N. Dir 
solve 1.llS 1 ol barium perchlorate trlhy~te [Ba(CIOdr 
aH.OJ In 200 ml distilled water and dilute to l liter with 
.aopropanol. Altemat.lveiy, u21 or [B&Cu·2H10J may 
be used Instead ol the Percblon.te. Standanli&e as In 
Section 6.6. 
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3.3.5 Sulfuric Acid Standard, 0.0100 N. Pul"t'h&Sll or 
standardize to •0.0002 N against 0.0100 N NaOH which 
has previously been standardized against potassium 
acid phthalate (primary standard grade). 

4. Proctdurt. 

U Sampling. 
4.1.1 Preparation or collection train. Mea11ure 15 ml of 

80 percent isopropanol Into the midget bubbler and 15 
ml or 3 percent hydrogen peroxide into each or the ftnt 
two midget lmplngers. Leave the final midget lmplnger 
dry. Assemble the train as shown In Figure 6-1. Adjust 
probe heater to a temperature suJllclent to prevent water 
condensation. Place crushed ice and water around the 
lmplngers. 

4.1.2 Leak'<'heck procedure. A leak ch ... k prior to the 
sampling run is optional: however, a leak rheck after the 
sampling run ls mandatory. The leak..:heck procedure Is 
as follows: 

With the probe disconnected, place a vacuum gauge at 
the Inlet to the bubbler and pull a vacuum or 250 mm 
(10 In.) Hg: plug or pinch off the outlet or the flow meter, 
and then turn off the pump. The vacuum shall remain 
stable for at least 30 seconds. Carefully rele&Sll the 
vacuum ganl{e before releasing the flow meter end to 
prevent bark flow of the lmplnger fluid. 

Other leak·check procedures may be used, subj ... t to 
the approval or the Administrator, U.S. Environmental 
Protection Agencr,. The procedure used In Method 5 Is 
not !!Ultable for d aphragm pumP!I. 

4.1.3 Sample collection. Record the Initial dry gas 
meter reading and barometric pressure. To begin sam· 
pllng, position the tip of the probe at the sampling point, 
connect the probe to the bubbler, and start the pnmp. 
Adjust the sample flow to a constant rate of ap
proximately 1.0 liter1min 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 lmpinger outlet 
and rate meter) at leaiit every 5 minutes. Add more Ice 
during the run to keep the temperature or the gases 
leaving the last lmplnger at 'JI:!' C (68° F) or less. At the 
conclusion or each run, turn off the pump, remove probe 
from the •tack, and record the final readings. Conduct a 
leak check as In Section U.2. (This leak check Is manda
tory.) Ir a leak Is found, void the test run. Drain the Ice 
bath and purge the remaining part or the train by draw
ing 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 midget 
lmplnger with 15 ml or 3 percent H201. The tester may 
opt to simply use ambient air, without purification. 

4.2 Sample Recovery. Disconnect the lmplngers after 
purging. Dl~ard the contents orthe midget bubbler. Pour 
the contents or the midget impingers Into a leak-free 
polyethylene bottle for shipment. Rinse the three midget · 
implngers and the connecting tubes with delonl&ed, 

~~fil~~a~!r:"tt:dlu}~· 1:::r1~t° i::J ~~;J:;~: 
sample container. 

4.8 Sample Analysis. Note levelofll~uld in container, 

:ec:i:;o:'~hbh~~h:,:1~1.:f l:t"a ":~et~sfr ~~o~fc~~f,; 
amount or leakage has occurred, either void the sample 
or use methoda, subject to the approval or the Admlnls
trator, to correct the final results. 

Transfer the contents or the storage container to a 
100.ml volumetric flask and dilute to exactly 100 mi 
with deionized, distliied water. Pipette a 20-ml aliquot or 
thl.s solution into a 250-ml Erlenmeyer flask, add 80 ml 
or 100 percent isopropanol and two to four drops or 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 percent or 0.2 in!, 
whichever is larger. · 

(Nors.-Protect the 0.0100 N barium perchlorate 
solution from evaporation at all times.) 

6. Oalibrlllion 

5.1 Metering System. 
6.1.1 Initial Calibration. Before Its Initial use In the 

field, ftnt leak check the metering system (drying tube, 
needle valve, pump, rotameter, and dry gas meter) as 

RULES AND REGULATIONS 

follows: place a vacuum gauge at the Inlet to the drying 
tube and pull a vacuum or 250 mm (10 In.) Hg; plug or 
pinch otr the outlet or the ftow meter, and then tum off 
the pump. The vacuum shall remain •table for at least 
30 seconds. Carefully release the vacuum gauge before 
releasing the flow meter end. 

Next, calibrate the metering system (at the sampll111 
flow rate specified by the method) as follows: connect 
an appropriately sized wet test meter (e.11., 1 liter per 
revolution) to the inlet of the drying tube. Make three 

tr~ror~~:~;;i~~ra~~::,~·~1::i~= ~: cr:ug!: 
tlon 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. Ir any Y value deviates by 
more than 2 percent from the average, the metering 
system is unacceptable for use. Otherwise, use the aver
age as the calibration factor for subsequent test runs. 

6.1.2 Post·T8't Calibration Check. Alter each field 
test series, conduct a calibration check as in Section 6.1.1 
above, except for the following variations: (a) the leak 
check Is not to be conducted, (b) three, or more revoln· 
tlons or the dry gas meter may be used, and (c) only, two 
independent runs need be made. Ir the calibration actor 
does not deviate by more than 6 percent from the initial 
calibration !actor (determined in Section 5.1.1), then the 
dry gas meter volumes obtained during the test series 
are acceptable. Ir the calibration factor deviates by more 
than 5 percent, recalibrate the metering system as in 
Section 5.1.1, and for the calculations, use the calibration 
factor (initial or recalibration) that yields the lower gas 
volume for each test run. 

5.2 Thermometers. Calibrate against mercury-In· 
glass thermometers. 

5.3 Rotameter. The rotameter need not be calibrated 
but should be cleaned and maintained according to the 
manufacturer's Instruction. 

5.4 Barometer. Calibrate against a mercury barom· 
eter. 

5.6 Barium Perchlorate Solution. Standardize the 
barium perchlorate solution against 26 ml or standard 
sulfuric acid to which 100 ml or 100 percent isopropanol 
bas been added. 

6. Caleulationa 

where: 

Ki•0.3868 °K/mm Hr for metric unttl. 
•17.et 0 R/ln. Hg for English unit,,. 

6.3 Sulfur dioxide concentration. 

(V,-V,•) N{~"!!!) 
C -K · v. 

so, - , v .c.td> 

where: 
Eqaatfon 6-2 

K1•32.03 mg/meq. for metric unlta. 
•7.061Xl~ lb/meq. for Engllsb unite. 
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Carry out calculations, retaining at least one extra 
decimal figure beyond that or the acquired data. Round MJ:TKOD 7-DETllBIONA'l'ION OJ' NITBOOJ:N O:on• 
off figures alter final calculation. EHIB8ION8 FBO!d STATIONABT SOUBCU 

6.1 Nomenclature. , 
c .. -concentration or sulfur dioxide, dry baiils · ·1•. Principle and ApplltobUitr 

1 corrected to standard conditions, mg/dscm I.I Principle. A grab sample is collected In an evacu· 
. (lb/dscO. ated tlask containing a dilute sulfuric acid-bydroR:en 

N=Normality or barltlm perchlorate tltrant, peroxide absorbing solution, and the nitrogen oxldee, 
mllllequlvalents/ml. except nitrous oxide, are measured colorlmeterlcally 

P ... =Barometrlc pressure at the exit orifice or the using the phenoldlsulfonlc acid (PDS) procedure. 
dry gas meter, mm Hg (In. Hg). 1.2 Applicability. This method Is applicable to the 

P,..-Standard absolute pressure, 760 mm Hg mea11urement or nitrogen oxides emitted from statlo~ 
(29.92 In. Hg)· sources. The range or the method bas been detennlned 

T.-Av":?fte dry gas meter absolute temperature, to be 2 to 400 milligrams NO, (as N01) per dry standud 
T ... -~~~:i.Jci absolute temperature, 293• K cubic meter, without having to dilute the sample. 

(528° R). 2. Apparatu. 
v.-Volume of sample aliquot titrated, ml. 2.i Sampling (see Figure 7_0 _ Other grab sampllng 
V .-Dry gas volume as measured by the dry gas .....+·ms or equipment, capable or mea11urlng sam'"""" meter, dcm (dcO. .,._ .-

V .(,,.)-Dry gas volume measured by the dry gas volumetowltbln±2.0percentandcollectingasu.fticlent 
meter, corrected to standard conditions, sample volume to allow analytical reprod"uciblllty to 
dscm (dscO. within ±5 percent, will be considered acceptable alter· 

v,.10 -Total volume ofsolntlon In which the sulfnr natives, subject to approval ortbe Administrator, U.8. 
dioxide sample Is contained, 100 ml. Environmental Protection Agency. The followlnl 

V. =Volume or barium perchlorate tltrant nsed equipment is used In sampling: · 
for the sample, ml (average or replicate 2.1.1 Probe. Borosilicate glass tublog, sumclen= 
tltratlons). · heeled to prevent water condensation and equip 

v,.=Voiume or barium perchlorate tltrant nsed with an in-<ltack or ouwtack tilter to remove partlc te 
ror the blank, ml. matter (a plug or glass wool Is satisfactory for thla 

Y= Dry gas meter calibration factor. purpose). Stainless steel or Teflon• tubing may also be 
32.03= Equivalent weight or sulfur dioxide. used for the probe. Heating la not necessary Uthe probe 

6.2 Dry sample gas volume, corrected to standard remains dry during the purging period. 
conditions. 

V. -V. y(T•t.d)(Pb.,)-K YV.Pi.., 
•(•Id)- - • T. P.t.d - I T. 

Equation &-1 

• Mention or trade names or specific products does not 
connttute endonement by the EnYironmental Pro
tection Agency. 
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PROBE 

FILTER 

3-WAY STOPCOCK. 
T-BORE. I PYREX. 
2-mn BORE. 8-mm OD 

GROUND-GLASS CONE. 
STANDARD TAPER. 

I SLEEVE NO. 24/40 

RULES AND REGULATIONS 

FLASK SHIEL 

GROUND-GLASS 
SOCKET. §NO. 12'5 
PYREX 

THERMOMETER 

G) EVACUATE 

(BvENT 

C)PURGE 

SQUEEZE BULB 

FOAM ENCASEMENT 

I 
180 mn ' I , , ...... __ ... BOILING FLASK • 

~""' 

Figure 7·1. Sampli~ train. fll~sk valve. and flask. 

2.1.2 Collection Flask. Two-liter borosilicate, round 2.3.2 Porcelain Evaporating Dishes. "17[>.. to 200-ml 
bottom flask, with short neck and 24/40 standard taper capacity with lip for pouring, one for each sample and 
opening, protected against Implosion or breakage. each standard. The Coors No. 45006 (shallow-form, 195 

2.1.3 Flask Valve. T-bore stopcock connected to a ml) has been found to be satisfactory. Alternatively, 
24/40 standard taper Joint. polymethyl pentene beakers (Nalge No. 1203, 150 ml), or 

2.1.4 Temperature Gauge. Dial-type thermometer, or glass beakers (150 ml) may be used. When gl118S beakers 
~beFr) ~~~;urfroemP_llf"io' capa

0
bl(<;,.•otof ~Furl).ng 1° C are used, etching of the beakers may cause solid matter 

... ,..._ • ...., ., l'>O" < ..., ...., to be present in the analytical steo; the solids should be 
2.1.5 Vacunm Line. Tubing capable of wltbatanding . removed by filtration (!le\' Section 4.3). 

a vacunm of 75 mm Ha (3 In. Hg) absolute pressure, with 2.3.3 Steam Bath. Low-temperature ovens or tbermo-
"T" connection and 1'-bore stopcock. statically controlled hot plates kept below 70° C (160° F) 

2.1.6 Vacunm Gauge. U-tube manometer 1 meter 8ll' acceptable alternatives. · 
(86 in.), with 1-mm (0.1-ln.) divlalons, or otber gauge 2.3.4 Dropping Pipette or Dropper. Three required. 
capable of measuring pressure to within ::1:2.5 mm Hg 2.3.5 Polyethylene Policeman. One for each sample 
(0.10 In. Hg). and each standard. · 

2.1.7 Pump. Capable of evacuating the collection 2.3.6 . Graduated Cyllnder. lOOml with 1-ml divisions. 
flask to a pressure equal to or less than 75 mm Hg (3 in. 2.3.7 Volumetric Flasks. 50 ml (onP. for each ss.mpl•.), 
Hg) abSolute. 100 ml (one for each sample and earb standard, and one 

2.1.8 Squeeze Bulb. One-way. for the working standard KN01 solution), and 1000 ml 
2.1.9 Volumetric Pipette. 25 ml. (one). 
2.1.10 Stopcock and Ground 1oint Grease. A high- 2.3.8 Spectrophotometer. To measure absorbance at 

ftCUWll, blgh·temperatnre chloroftuorocarbon grease Is 410 nm. 
reqnired. Halocarbon 2[>..58 has been found to be elleetive. 2.3.9 Graduated Pipette. 10 ml with 0.1-ml divisions. 

2.1.11 Barometer. Mercury, aneroid, or other barom- 2.3.10 Te<St Paper for Indicating pH. To cover the 
eter capable of measuring atmospheric pressure to within pH range of i to 14. 
2.6 mm Hg (0.1 in. Hg). In many cases, tbe barometric 7.~.11 Analytical Balance. To measure to within 0.1 
reading may be obtained from a nearby national weather mg. 
llerVlce station, In which case the station value (which Is 
the absolute barometric pressure) shall be requested and 3 • .Reagent. 

- an adJustment for elevation dillerences between the Unless otherwise Indicated, It Is Intended that all 
weather station and sampling point shall be applied at a reagent• conform to th• specifications established by the 
rate of minus 2.5 mm Hg (0.1 in. Hg) per 30 m (100 ft) Committee on Analytical Reaii•nts of the American 
elevation Increase, or vice versa for elevation decrease. Chemical Society, where such specifications are 1>vail-

2.2 Sample Recovery. The following equipment Is able; otherwise, use the best available grade. 
required for sample reicovery: . 8.1 Sampling. To prepare the abSOrbiqg solution, 

2.2.1 Graduated Cyllnd!'I'. 50 ml with 1-ml dlvlalons. cautiously add 2.8 ml concentrated H2SO, to 1 liter of 
2.2.2 Stonige Containers. Leak·free polyethylene deionized, distllied water. Mix wen and add 6 ml of 3 

bottles. percent hydrogen peroxide, freshly pr>pared from 80 
2.2.3 Wash Bottle. Polyethylene or glass. percent hydrogen peroxide solution. The absorbing 
2.2.f Glass Stirring Rod. solution should be u.9ed within 1 week of Its preparation. 
2.2.5 Test Paper for Indicating pH. To cover the pH Do not eJ<pose to extreme heat or direct swillght. 

range of7 to 14. , · 8.2 Sample Recovery. Two reagents are required for 

lll~ttfn=~· For the anal)'81a, the following equl~ ~l~e ~~:Hydroxide (IN). DlssOlve 40 g NaOH 

2.3.1 Volumetric Pipettes. Two 1 ml, two 2 ml, one In deionized, distllied water and dilute to I liter. 
~,!Did :..~e .. ~~.· two 10 ml, and one 2JI ml for each sample a.2.2 Water.Deioni&e<!, distilled to conform to ASTM 
- ._......-u Q>eCiftcatlon D1193-7f, TJ'pe 3. At the option or the 

cLITER. ROUND-BOTTOM. SHORT NECK. 
WITH I SLEEVE NO. 24/40 

analyst, the KMN01 test for oxldlzable organic matter 
::::ite~~~~:ee~ w~:~ f:!t ~~~t~rations or organic 

3.3 Analysis. ~ the analysis, the following reagents 
are required: 

rr!3·~~f:xf~°W'frS~i!~ to~~f'iiceg~b~T'fb~~ 
3.3.2 Phenol. White solid. 
3.3.3 Sulfuric Acid. Concentrated'r95 percent mini

mum assay. HANDLE WITH CA U ION. 
3.3.4 Potassium Nitrate. Dried at 105 to 110° C (220 

to 230° Fl for a minimum of 2 hours Just prior to prepara
tion of standard solution. 

3.3.5 Standard KN01 Solution. Dissolve exactly 
2.198 g of dried potassium nitrate (KN01) in deionized, 
distilled water and dilute to 1 liter with deionized, 
distilled water ln a l,flOO.ml volumetric flask. 

mf'~i6 th':=s.:d~?:f~nKt~ ~Oo s::!r~i~h ~!l~~1z!~ 
distilled water. One milliliter of the working standard 
solution is equivalent to 100 ,.g nitrogen dioxide (NO,). 

8.3.7 Warer. Deionized, distilled as in Section 3.2.2. 
3.3.8 · Phenoldlsulfonic Acid Solution. Dissolve 25 g 

or pure white phenol in 150 ml concentrated sulfuric 
acid on a steam bath. Cool, add 75 ml fuming sulfuric 
acld, and beat at 100° C (212° F) Cor 2 hours. Store in 
a dark, stoppered bottle. 

4. Procedure• 
4.1 Sampling. 
4.1.1 Pipette 25 ml of absorbing solution into a sample 

flask, retaining a sulllcient quantity for use In preparing 
the calibration standards. Insert the flask valve stopper 
Into the flask with the valve in the "purge" position. 
Assemble the aampling tn'1n as shown In Fi~nre 7-1 
and place the probe at the sampling point. Make sure 
that all fittings are tight and leak·free, and that all 
ground glass Joints have been properly gr>ased with a 
high-vacuum, high-temperature chlorolluorO<"arhon
based stoproek grease. Tum the flask valve and the 
pump valve to their "evacuate" positions. Evarnate 
the flask to 75 mm Hg (3 in. Hg) absolute pressure, or . 
less. Evacuation to a pressure approaching the vapor 
pressure of water at the exist!~ temperature is desirable. 
Turn the pump valve to its 'vent" position and turn 
oft the pump. Cheek for leakage by observing th.e ma· 
nometer for any pressure fluctuation. (Any variation 
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greater than 10 mm Hg (0.4 In. Hg) over a p&iod of 
1 minute Is not acceptable, and the fla..k Is not to be 

'used until the leelmge problem Is corrected. Pressure 
in the flask is not to exceed 75 mm Hg (3 in. Hg) absolute 
at the time sampling is commenced.) Record the volume 
or the tlask and valve (Vt), the fla..k temperature (T1), 
and the barometric presslUll. Turn the fla.slt valve 
counterclockwise to its "purge" position and do the 
same with the pump valve. Purge the probe and the 
vacuum tube using the squeeze bulb. I condensation 
occurs in the probe and the flask valve area, heat the 
probe and purge until the condensation disappears. 
Next, tum the pump valve to its "vent" position. Turn 
the flask valve clockwise to its "evacuate" position and 
record the difference in the mercury levels In the manom
eter. The absolute internal pressure in the flask (P;) 
is equal to the barometric pressure less the manometer 
reading. Immediately turn the flask valve to the "sam
ple" position and permit the gas to enter the flask until 
pressures In the l\a..k and sample line (I.e., duct, stack) 
are equal. This will usually require about 15 seconds; 
a longer period indicates a "plug" in the probe1 which 
must be corrected before sampling is continuea. After 
collecting the sample, turn the fllll'k valve to its "purge" 
position and disconnect the flask from the sampling 
train. Shake the fllll'k for at least 5 minutes. 

' 4.1.2 If the gas being sampled contains Insufficient 
oxygen ror 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 N1), then 
oxygen shall be introduced Into the flask 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 presslUll 
or less; or (2) Inject oxygen Into the flask after sampling; 
or (3) terminate sampling with a minimum of 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 presstull. 

4.2 Sample Recovery. Let the flask set !or a minimum 
or 16 hours and then shake the contents ror 2 minutes. 
Connect the flask to a mercury l\lled U-tube manometer. 
Open the valve from the flask to the manometer and 
record the flask temperatlUll (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 preSSIUll less the man
ometer reading. Transfer the contents of the flask to a 
leak-tree 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 identity its 
contents. Seal the container for shippi1J8. 

4.3 Analysis. Note the level orthe liquid in container 
and contlrm whether or not any sample was lost during 
shipment; note this on the analytical data sheet. If a 
noticeable amow1t or leakage has occurred, either void 
the sample or use methods, subject to the approval or 
the Administrator, to correct the l\nal results. Immedi
ately prior to analysis, transfer the contents or the 
shipping container to a 50-ml volumetric flask, and 

~i~~M~J ~~::~~~J;i1f~:~1~s~~..r.:1~~n~~! ~~~~'a 
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 phenoldlsulronic acid solution to the 
dried residue and triturate thoroughly with a poylethyl-

~!'s~!u°i~ci1:J~ni ~k~ef:fz!~~ ~Y!~i~\~~ ~o~::;t:n~1 r~~ 
drops. or concentrated sulfuric acid. lleat 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). If the 
sample contains solids, these must be removed by 
filtration (centrifugation Is an acceptable alternative, 
subject to the approval of the Administrator), as follows: 
filter through Whatman No. 41 filter paper into a 100-ml 
volumetric flask; rinse the evaporating dish with three 
5-ml portions of deionized, distilled water; filter these 
three rinses. Wll'h the filter with at least three 15-ml 
portions of deionized, distilled water. Add the filter 
washings to the contents or the volumetric flask and 
dilute to the mark with deionized, distilled water. If 
solids are absent, the solution can he transrerred directly 
to the 100-ml volumetric flask and diluted to the mark 
with deionizod, 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 
the sample and the blank with equal volumes of deion
ized, distilled water if the absorhance exceeds A 4, the 
absorhance of the 400 ,.g NO, standard (seo Section 5.2.2). 
5. Calibration 

5.1 Flask Volume. The volwne o! the collection tlask
flask valve combination must b• known prior IL> sam
pling. Assemble the flask and flask valv• and fill with 

water, to the stopcock. Me&SIUll the volwne of water to 
±10 ml. Record this volume on the flask. 

5.2 Spectrophotometer Calibration. 
5.2.1 Optimum Wavelength Detennlnatlon. For both 

fixed and variable wavelength spectrophotometers, 
calibrate against standard certified wavelength of 41u 
run, every 6 months. Alternatively, for variable wave 
length spectrophotomet..rs, scan the spectrum between 
400 and 415 nm using a 200 ,.g No, standard solution (see 
Section 5.2.2). Ir a peak does not occur, the spectropho
tometer is probably mairunctlonlng, and should be re
paired. When a peal!: 1' obtaine<l within the 400 to 415 run 
range, the wavelen~th at which this peak occurs shall be 
the optimum wavelength for the measurement of ab
sorbance for both the standards and samples. 

5.2.2 Determination of Sp<'Ctrophotometer Callhra· 
tion Factor K .. Add 0.0, 1.0, 2.0, 3.0. and 4.0 ml of the 
KN01 working standard solution (I ml=IOO I'll N01) to 
a series of five porcelain evaporating dishes. To each, add 
25 ml of absorbing "°lution, 10 ml deionized, distilled 
water, and sodium hydroxide (lN), dropwise, until the 
pH is between 9 and 12 (about25 to 35 drops each). 
Bel!lnning with the evaporation step, follow the analy
sis ·procedure or Section 4.3, until the solution has boon 
transrorred to the 100 ml volumetric flask and diluted to 
the marl<. Measure the ahsorbanc• or each solution. at the 
optimum wavelength, as determined in Section 5.2.1. 
This calibration procedure must he repeated on each day 
that samples ar• analyzed. Calculat.. the spectrophotom
eter 'calibration ractor as follows: 

K -lOO A 1+2A2+3Aa+4A• 
• - A12+ Az'+ Aa2+ A,2 

where: 
Equation 7-1 

K,=Callbratlon !actor 
Ai =Absorbance of the 100-,.g N02 standard 
A2=Absorbance of the 200-,.g N02 standard 
A1=Absorbance of the 300-,.g N02 standard 
A,=Absorbance of the 40(},.g N01 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, Ir 

used, against a mercury manometer such as that specl-
1\ed 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 or the acquired data. Round 
oft figures after final calculations. · 

6.1 Nomenclature. 
A=Absorbance or sample. 
C=Concentration or. NO, as N01, dry basis, cor

rected to standard conditions, mg/dscm 
Ob/dscO. 

F= Dilution !actor (I e., 25/5, '.?5/10, etc., required 
only it sample dilution was needed to reduce 
the absorbanco into the range or calibration). 

~:::~~t~¥~g:o~e~eb~f~l~~t~~~:-0~. 
P1= Final absolute pressure ofl\ask, mm Hg (in. Hg). 
P;= Initial absolute pressure of flask, mm Hg (in. 

Hg). 
P,.•=Standard absolute pressure, i60mm Ilg (29.921n. 

H~). 
Ti= Final absolute temperature or flask ,°K (0 R). 
T<=lnitlal absolute temperature o!llask, °K (0 R). 

Totd=Standard absolute temperature, 2'.13° K (528° R) 
i•,. =Sample volume at standard conditions (dry 

basis), ml. 
V1=Volume of flask and valve, ml. 
V.=Yolume of absorbing solution, 25 ml. 

2=50/25, the aliquot factor. (If other than a 25-ml 
aliquot was used for analysi•, the correspond
ing !actor must he substi luted). 

6.2 Sample volume, dry ha!'IS, corrected to standard 
conditions. 

V,.=T.1<1 (Vi-Va) [p'-~'] 
P.1<1 T, T; 

where: 

=K1(Vi-25ml) [P,_P•] 
T, T, 

Equation i-2 · 

K 1 =0.3858 °KH for metric units 
mm g . 

=17.64. 
0

RH for English units 
10. g 

G.3 Total ,.g N01 per sample. 

m=2K.AF 

Equation 7-3 

NoTE.-If other than a 25-ml aliquot is used for analy
sis, the factor 2 must be replaced by a corresponding 
ractor. 

6.4 Sample concentration, dry basis, corrected to 
standard conditions. 

where: 

m C=Ks-v 
•• 

Equation 7-4 

Ki= 103 mg//m
1
8 

for metric units 
µgm 

=6.243X 10-s lb//scfl for English units 
µgm 
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MllTHOD 8-DETERMINATION Oil' SULFURIC ACID MlsY 

AND SULFUR DIOXIDE EMISSIONS FROM STATIONARY 
SOURCllS ' 

1. Princlpk and ApplicabUUg 
1.1 Principle. A gas sample is extracted isokinetlcally 

from the stack. The sulfuric acid mist (including sulfur 
trioxide) and the sulfur dioxide are separated, and both 
tract.ions are measured separately by the barium-thorin 
titration method. 

1.2 Applicability. This method is applicable for the 
determination of sulfuric acid mist (including sulfur 
triolide, and in the absence or 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 (0.03)'.10-7 pounds/cubic foot) for sulrur trioxide 
and 1.2 mg/m• (0.74 10-1 lb/It') for sulrur dioxide. No 
upper limits have been established. Based on theoretical 
calculations for 200 milliliters of 3 percent hydrogen 
perolide solution, the upper concentration limit for 
sulfur dioxide in a 1.0 m• (35.3 ft') gas sample Is about 
12,500 mg/m' (7.7Xlo-< lb/ft'). The upper limit can be 
extended by increasing the quantity of peroxide solution 
In the impingers. 

Possible Interfering agents of this method are fluorides, 
free ammonia, and dimethyl aniline. If any or these 
Interfering agents are present (this can he determined by 
knowledge of the process), alternative methods, subject 
to the approval of the Administrator, are required. 

Filterable particulate matter may he determined along 
with S01 and S01 (subject to the approval of the Ad
ministrator); however, the procedure used for paniculate 
matter must be consL'!tent with the specifications and 
procedures gt ven In Method 5. 

2. Apparatua 

2.1 Sampling. A schematic or 'the sampling train 
used In this method Is shown In Figure 8-1; It Is similar 

~~rl~:.;i1:~~~h~ Jr:'i~h~~~~~~~:~~r~a~!et'o ~s:iu~~J'. 
Commercial models of this train are available. For thooe 
who desire to build their own, however, complete con
struction details are described In APTD-0:>81. Changes 
rrom the APTD-0581 document and allowable modl-
1\catlons to Figure 8-1 are discussed In the followlne 
su hsectlons. 

The operating and maintenance procedures for the 
sampll ng train are desert bed In A PT D-O.'i76. SI nee correct 
usage Is important In obtaining valid results, all usoro 
should read the APTD-O.'i76 document and adopt the 
operating and maintenance procedures outlined Jn 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 applicable. 

2.1.1 Probe Nozzle. Same as Method 5, Section 2.1.1. 
2.1.2 Probe Uner. Borosilicate or quartz glass, with n 

heating system to prevent visible condensation durioa 
sampling. Do not use metal proiJe liners.~ 

2.1.3 Pitot Tube. Same aa Method 5, Section 2.1.3. 
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Figure 8-1. Sulfuric acid mist sampli.ng train. 

2.1.4 Dlt!erenU&l P~ Gauge. Bame 1111 Method 5, 
Section 2.1.4. 

2.U Filter Bolder. Borosilicate g1asa, with a glull 
frtt filter support and a lllllcone rubber pstet. Other 
pstet materials, e.g., Teflon or Vlton, may be naed eub
Ject to the approval of the Admlnlatrator. The holder 
ae.dgD shall provide a poeltlve -1 aplnst leakage from 
the outside or around the filter. The filter holder shall 
he placed between the fll1lt and second lmpinpn. Note: 
Do not heat the filter holder. 

2.1.6 lmpingers-Four1as1hown ID Fliure &-1. The 
fll1lt and third shall he oi the Greenburg-Smith design 
with standard tips. The second and fourth 1hall he of 
the Greenburg-Smith design, modified by replacing the 
lnaert with an approlimately 13 millimeter (0.5 In.) ID 
llua tube, having an llllCOlllltrlcted tip located 13 mm 
{0.6 In.) from the bottom of the !last. Similar collection 
mteme, which have been approved by the Admlnla
tntor, may be used. 

2.1. 7 Metering System. Ila.me as Method 6, Section 
2.1.8. 

2.1.8 Barometer. Same as Method 6 Section 21 u 
2.1.11 Ou Density Determination Equipment. Bame 

as Method 5, Section 2.1.10. 
ll.1.10 Temperature Gauge. Thermometer or equlva

len_!i to meuure the temperature ot the gas leaving the 
lmPinger train to within 1• C (2" F). 

2.2 Sample Recovery. · 
ll.2.1 Wash Bottlea. PolyetbJlene or sJaa 800 ml 

(two). ' · 
2.2.2 Graduated .CJllnden. 260 ml, 1 liter. (VoJu· 

metric llute may also be used.) 

1000
2.2.a Storage Bottlee. Leak-tree polyethylene bottlee, 

ml Ilise (two for each 1&mpllns run). · 

2.U Trtp Balance. 5roflram capacity, to 1D8llllUJ'8 to 
:1::0.S & (DecessarJ only U a moisture content analysla la 
to be done). · 

2.3 Analysis. 
2.8.1 Pipettes. Volumetric 25 ml, 100 ml. 
2.8.2 Durrette. CIO ml. 
2.8.8 Erlenmeyer Flaak. 250 ml. (one for each ample 

blallt and standard). . 
2.3.4 Graduated C7llnder. 100 ml. 
2.3.5 Trtp Balance. 600 g capacity, to measure to 

:l::0.5 g. 
2.a.e Dropping Bottle. To add Indicator lolntlon, 

~mlllbe. 

8.&a,~ 
"-Unlees otherwise Indicated, ell reagents are to conform 
to the specifications eetebllahed by the Committee on 
Analytical Reagenta of the American Chemical Boclety, 
where such specifications are available. Otherwise, use 
the best available grade. · 

8.1 Sampling. 
8.1.1 Flit.ere. Same as Method 5, Section 8.1.1. 
3.1.2 Silica Gel. Same as Method 6, Section 3.1.2. 
8.1.3 Water. Delonl&ed cllatllled to conform to ASTM 

specification Dl193-74, Type 3. At the option of the 
analyst, the KMn01 test for ozldlzable organic matter 
may be omitted when high concentrations of orplllc 
matter are not expected to be present. 

1.u laopropanol. 80 Percent. Mb; 800 ml of bopro
panol with 200 ml of delonl&ed, dlablled water. 

Non:.-Ezperlence bu shown that only A.C.S.grade 
llOpropanol fs •tlllfactory. Testa have shown that 
llOpropanol obtained from oommerclel sources ocea-
oulonall7 hu perozJde lmpurlUes that w111 cauae er-

roneoualy high sulfuric acid mlat measurement. Use 
tl)e following test for detecting perozldes ID each lot of 
laopropanol: Shate JO ml of the lsopropanol with 10 ml 
or treshlJ prepared 10 percent potas.<dum loJ.lde solution. 
Prepare a blant by similarly treating 10 ml or dlstllJed 
water. After 1 minute, read tbe absorbance on a spectra· 
photometer at 852 nanometers. II tho obsorbaoce ezcoeda 
0.1, the laopropanol shall.not be uaed. Perozldes may be 
removed from laopropanol by redlstllllng, or by passage 
th&ough a column of activated alumina. However, re-
11genHrade lsopropanol with sultably low peroxide levela 
Ill readilJ available from commercial eourees; therefore, 
rejection of contaminated Iota may be more eftl.c.lent 
than following the peroxide removal proct1dure. 

8.1.5 Hydrogen Peroxlde1 8 Percent. Dilute 100 ml 
r..::s:rcent hydrogen peroZJde to 1 llter with deionised, 

ed water. Prepare fresb dallJ. 
8.1.6 Crushed Ice. 
8.2 Sample Recovery. 
1.2.1 Water. Same as 3.1.3. 
8.2.2 laopropanol, 80 Percent. Same as 3.1.4. 
1.3 Ana!JSIS. 
1.3.1 Water. Same as 3.1.3. 
8.3.2 Iaopropanol, 100 Pen:ent. 
a.a.a Thorin Indicator. l-(CMll'!IODOPh•nYlar.o)-Z.naph

thol-3 6-dlmllonlc acid, dlaodlum salt, or equivalent. 
Dlaeolve 0.20 g In JOO ml of deionized, dlsUlled water. 

8.3.4 Barium Perchlorate (0.0100 Normal). Dla!olve 
1.115 J of barium perchlorate trlhydrate (BaCC10dt·3H.0) 
In 200 ml delonl&ed, distilled water, and dilute to 1 llter 
with leopropanol; l.2'l g of barium chloride dlhydrato 
(BaCh·2H.0) may be med Instead of the barium per
chlorate. Standardize with sulturlc acid as In Section 6.2. 
This eolutlon must be protected against evaporation at 
all times. 
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3.3.5 Sulfuric Acid Standard (0.0100 N). Purchaae or 
standardlte to ±0.0002 N against 0.0100 N NaOH that 
has previously been standardized against primary 
standard pota.!slwn acid pbthalate. 

4. Pro<tdurt 
4.1 Sampling. 
4.1.1 Pretest Preparation. Follow the procedure out· 

lined in Method 5 Section 4.1.1; filter.i should be In· 
<pected but need not be desiccated weighed, or ldentl· 
iied. If the emuent ges ran be conside~ed dry, i.e., mois· 
ture free the silica gel need not be weighed. 

4.1.2 Preliminary Determinations. Follow the pro
cedure outlined in Method 5, Section 4.1.2. 

4.1.3 Preparation or Collection Train. Follow the pro
cedure outlined in :liethod 5, Section 4.1.3 (escept for 
the second paragraph and other obviously inapplicable 
parts) and use Figure 8-1 instead or Figure 5-1. Replace 
the second parlljtrnph with: Place 100 ml of 80 percent 
isopropanol in the first impinger. 100 ml or 3 percent 
hydrogen peroxide in both the second and third Im· 

RULES AND REGULATIONS 

pingers; retain a portion or each reagent for use ea a 
blank solution. Place about 2001 or siilca gel In the fourth 
implnger. · 

Nor11:.-If moisture content Is to be determined by 
impinger analysis, weigh each of the first three implngen 
(plus absorbing solution) to the nearest 0.5 g and record 
these weights. The weight or the silica gel (or silica gel 
plus container) must also be determined to the nearest 
0.5 g and recorded. 

4.1.4 Pretest Leak-Check Procedure. Follow the 
basic procedure outlined in Method 5, Section U.4.1, 
noting that the probe beater shall be adjusted to the 
mlnlmwn temperature required to P.revent condensa
tion, and also that verbage such as. ' • • • plugging the. 
inlet to the filter bolder • • •," shall be replaced by, 
"

0 
• • plugging the inlet to the first lmplnger • • • ." 

The pretest leal<~heck Is optional. 
4.1.5 Train Operation. Follow the basic procedures 

outlined in Method 5, Section U.5, In conjunction with 
tbe following special instructlonB. Data shall be recorded 

on a sheet similar to the one In Figure 8-2. The llllDPllDs 
rate shall not esceed 0.030 m•/mfn (1.0 cfm) dnrinl the 
run. Periodically during the test, ob_.,e the connectlna 
line between the probe and llrllt lmplnger ft1I slzna til 
condensation. IC It does occur, adjust the probe &eater 
setting upward to the mlnlmum temperature requlnld 
to prevent condensation. IC component cbangea become 
necessary during a run, a leal<~heck shall be done Im· 
med lately before each change, according to the procedure 
outlined In Section U.U or Method 5 (with appropriate 
modUlcatlons, as mentioned In Bectlon U.<l of thl8 
method); record all leak n.teL IC the leatace n.te(I) 
esceed the specllled rate, the tester shall either void the 
run or shall plan to correct the 1UDple volume u ont
llned In Section U of Method ~. Immediately aCCer com
ponent changes, leal<~hecks are optional. U th
leal<~becks are done, the procedure outlined In Section 
U.U Qf Method 5 (with appropriate modlllcatiom> 
aball be uaed. 

STATIC PRESSURE, mia H1 (la. Hll. · 
~LANT __________ .--------------.AMBIENT 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, cm(inJ __ _ 
METER BOX NO. PROBE HEATER SETTING __________ _ 

METER AH@ LEAK RATE, m3/min,(dml-----------
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 ( t.Psl, METER, GAS SAMPLE 

TRAVERSE POINT TIME mmH1 
NUMBEF. (8),min. (In. Ha) 

TOTAL 

AVERAGE 

After turning off the pump and recording the flnal 
readings at the conclusion or each run, remove the probe 
from the stack. Conduct a post-test (mandatory) ieal<
check as in Section U.4.3 or Method 5 (with appropriate 
modification) and record the leak rate. Ir the post-test 
leakage rate exceeds the specified acceptable rate the 
tester shall either correct the sample volume, as outlined 
In Section 6.3 or Method 5. or shall void the run. 

Drain the ice bath and, with the probe disconnected, 
purge the remaining part or the train, by drawing clean 
ambient air through the system for 15 minutes at the 
average flow rate used for sampling. 

Nou.-Clean ambient air can be provided by passing 
air through a charcoal filter. At the option or the tester 
ambient air (without cleaning) may be used. ' 

4.1.6 Calculation of Percent lsoklnetic. Follow the 
procedure outlined in Method 5, Section 4.1.6. 

4.2 Sample Recovery. 
4.2.1 Container No. 1. IC a moisture content analysis 

(T,), mmH2D mmH20 VOLUME, 
1C ( Fl (in. H20f. (in. H20I m3 (ft3) 

Figure 8·2. Field da.ta. 

is to be done, weigh the first lmplnger plus contents to 
the nearest 0.5 g and record this weight. 

Transfer the contents or the first impinger to a 25().mJ 
graduated cylinder. Rinse the probe, first lmpinger, all 
connecting glassware before the filter, and the front half 
of the filter bolder 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. IC a moisture content analysis 
is to be done. weigh the second and third lmplngers 
(plus contents) to the nearest O~~ g and record these 
weights. Also, weigh the spent silica gel (or silica gel 
plusimplnger) totbe nearest0.5g. · 

Transfer the solutions from the second and tblrd 
lmplngers to a 1000.ml graduated cylinder. Rinse all 
connecting glassware (Including back half or filter bolder) 
b!ltween the filter and silica gel lmplnger with deionized, 

GAS SAMPLE TEMPERATURE 
TEMPERATURE 

OFGAI 
AT DRY GAS METER LEAVING 

CONDENSER OR 
INLET, OUTLET, LAST IMPINGER, 
0c 11 FI 1C (1 FI 0c l'FI 

Avg Avg 

Avg 

distilled water, and add this rinse water to the cylinder. 
Dilute to a volume or 1000 ml with deionized, distilled 
water. Transfer the solution to a storage container. Mark 
the level or liquid on the container. Beal and Identify the 
sample container. · 

4.3 Analysis. 
Note the level or 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 amount or leakage has occurred, either void the 
sample or use methods, snblect to the approval o1 the 
Administrator. to correcttbe llnal results. · . 

4.3.1 Container No. 1. Shake the container holdlq 
the lsopropanol solution and the filter. IC the filter 
breaks up, allow the fragments to settle for a few minutes 
before removing e sample. Pipette a 100.ml aliquot or 
this solution Into a 25().ml Erlenmeyer flask, add 2 to" · 
drops or thorln Indicator, and titrate to a pink endpoint 
using 0.0100 N barlwn perchlorate. Repeat the titration 
with a second allquot or sample and avU111e the titration 
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'ftluee. l!.&plieate tlti.t.lona mos\ aane witbln 1 pen111n\ 
or D.2 ml, whichever la greater. 

U.2 Container No. 2. Thoroughly mix t.he aolntlon 
In the container holding the contents of the second and 
Ullrd lmplngers. Pipette a lG-ml aliquot of ll&lllPle ln\o a 
300-ml Erlenmeyer flaat. Add ml of laopropanol. 2 to 
Urops oft.horln lndlcator,andtltrateto a pink endpoint 
Ullng 0.0100 N barium percb]orate. Repeat the titration 
wttb a second aliquot o( ll&Jllple and average the titration 
'ftluee. Replicate tltratlona mos\ agree within 1 percent 
or D.2 ml. whichever la greater. 

u.a :Bianka. Prepare blanks bl' adding 2 to • drops 
ol t.horln Indicator to 100 ml of 80 perosnt IBopropanol. 
Tl&rate t.he blanks In t.he same manner as the ll&Jllples. 
6.Qll~ 

6.1 C.Ubrate equipment using the prooedUJWI specl
fted In t.he following aectlona of Met.hod ll: Section 6.8 

=i.1'CMe~~J:~~J:":~..?i 
Jeat«iect ot the metering system, described In Section 
6.0 of Method ll, alao applies to this method. 

6.2 Standardize the barium perchlorate solution with 
26 ml of standard sulfuric acid, to which 100 ml of 100 
percent laopropanol has bean added. 

0. Gbleulatlonl 
Note.-carty out ealcnlatlona retalbing at least one 

Gtra decimal figure bel:id tbat of the acquired data. 
~di.f~~~ calcnlatlqn. . . . . 

A.-Cl'OS&-9llellonal 8n!a of noule, m• (ft1). · 

B--Water vapor In t.he gas st.ream, proportion 
by volume. 

CB.S01•Sulfurlc acid (Including SOa) concentration, 
g/dscm Ob/dscf). 

CS01-Sulfnr dlcmde ooncentratlon, g/dscm (lb/ 
dscf). 

I-Percent oflBotlnetlc aampllng. 
N-Normallty of barium perchlOrate tltrant, g 

equivalents/liter. 
.Pbw-Barometrlc pre88llt8 at t.he ll&Jllpllng lite, 

mm Hg (In. Hg). 
P,-Abaolnte 111.act gas pn!SllW'e, mm Hg (In. 

Hg). 
Plltd ~Standard absolute pn!8811J'8, 780 mm Hg 

(29.9'l In. Hg). 
T.-Av~_abeolute dry gas meter temperature c-ee FlgUra 8-2), ° K (" R). 
T,-A varage abeolnte &\act gas temperature c

J'kti:re 8-2), ° K (" R). 
ntd-Stan<lard abeolnte temperature, 193" K 

(6211" R). 

v.-v~~".soJ,8:'/li ~~~g~ted, 100 ml 
v.,-Total volumeofllquld collected In lmplngen 

and slllca gel, ml. 
v.-Volume of gas sample u measured by dry 

gas meter, dcm (def). 
V.(Jtd)-Volume of gas aample measured by t.he dry 

gas meter corrected to standard condltlona, 
dacm (dscf). 

o,-Average &tact gas veloclt7, calculated by 
Method ~1 Equation 2-9. US!ng data obtained 
from Mtru1od 8, m/sec (ft/sec). 

VIDln-Total volume of aolut.!on In which the 
, IUlfurlc acid or llUl!ur dioxide ll&lllple la 

oontalned1 2.'iO ml or 1,000 ml, respectJvely. 
' V1•Volume 01 barium perchlorate tltrant naed 

for the ll&Jllple. ml. 
Vn-Vol111De of barium perchlorate tltrant Died 

far the blant, ml. 
Y-Dry gas meter callbratlon factor. 

11.H•AVBnfl.e pressure drop acrost1 orUlce meter, 
mm (In.) H,0. 

e-Total ll&Jllpllng time, min. 
lll.8mSpec11lc gravity ·of mercury. 

80•aecJmln. • 
100• Con version to percent. 

U Average dry gas mew.r temperature and average 
orifice pressure drop. See data sheet (Figure 8-2). 

U Dry Oas Volume. Correct the sample volume 
measured by the dry 11as meter to standard conditions 
c-1" C and 7eGmm K1or68" F and 29.92 In.Hg) b7 using 
Equation 8-1. 

p, +(l!..H) 
V. _ V. y ( T 11.i) be• f3.6 

•(atd)- • T. Paid 

KV. Y P.,.,+(~/13.6) 
= I. T. 

Equation 8-1 
where: 

K1c0.38l18 •KJmm Hg for metric nnltl. 
•17.M 0 R/in. Bi for Ena:llsh nnlta. 

Non.-If the !eat rate obeened during any manda
tary. leat-cbects ezceedl the 1peclflecl 1eoept.able rate, 
tlle "'8ter lhall either correct the valne of V. In Equation 
.. 1 (as deecrlbed In Beet.Ion U of Method .\). or lhall 
IDftlldate t.he c..t run. 

11.4 Volume of W&ter Vapor and Moisture Content. 
Calculate t.he volume of water vapor using Equation 
5-2 of Method 5i.~be weight of water collected In the 
lmplngers and swca gel can be directly converted to 
mllllllten (the speclllc gravity of water la 1 g/ml). Cal
culate the mobture content of tbe st.act gas, nslnK Equa
tion 6-3 of Method ll. The "Note" In 8ect.lon 6.5 of Method 
S alao applies to this method. Note that U the e111uent gas 
stream can be oonaldered dry, the volume of water vapor 
and moisture content need not be calculated. 

11.5 Sulfuric acid mist (Including SOa) concentration. 

N(V,-V&&) (vv~D) 
Cu,eo,=K1 V. 

•(aid) 

Equation 8-2 

Equation 8-3 

where: 
Ka•0.032m r/m'!Q. for metric unlta. 

•7.061X1()-l lbtmeq for Engllab units. 
&.7 llOtlnetlc Variation. 
&.7 .1 Calcnlatlon from raw data. 

1_100T.[K, V1.+ (V./T.,) Pi..,+!!..H/13.6)] 
- . 608V1 P1 A • 

Equation 8-4 

where: 
K1•0.IJOMM mm Hg-m•/ml-°K for metric units. 

-O.OO'J676 In. Hg-rt•/ml-0 R for Engllab uni~ 
o.7.2 Calculation from Intermediate valnea. 

I- TaV•(•ld)Pa1.ilOO 
-Ta,..01 8 A.Pa 60 ( 1-B...). 

K T,V.cald> 
= 1 P1 oaA.8 ( 1-B •• ) 

Equation 8-5 

1. Atmospheric Emllldona from Sulfuric Acid Manu-
18cturlna ~. U.S. DHEW, PHSt Division of 
Air Polfntlon. Public Health Service PunllcaUon No. 
1199-AP-13. Clndnnatl, Ohio. 1965. 

2. Corbett, P. F. The Determination or S01 and so, 
In Flue Oases.1onrnal of the lll!tltute of Fuel • .14:237-243. 
1961. 

a. Martin, Robert M. Construction Details of llOtlnet.lc 
Source Sampling E~pment. Environmental Protect.Ion 
Ageney. Research Triangle Part, N.C. Air Pollnt.!on 
Control Olllce Publication No. APTD--OMl. Aprll, 1971. 

f. Patto!f W. F. and 1. A. Br1nk, 1r. New Eqnlfiment 

ro~:, :rtr'ToA~u~~"8'C:~fl':r:t:u~62. =: 
ll. Rom, 1.1. Malnteuance1.Callbratlon, and Operation 

of Isotlnetlc 8oW'CH!amp11ng Equipment. Omce of 
Air Programs, Environmental Protection Ageney. 
B.eaearch Triangle Part, N.C. APTD--O.S76. March, 1972. 

&. Haml_I, H. F. and D. E. Camann. Collaborative 
Study of method for Determination of Sulfur Dioxide 
Emlaslona from Stationary Sources (Fossil Fuel-Fired 
Steam Generators). Environmental Protect.Ion Agency. 
Research Triangle Part, N.C: EPA~._74-024. 
December, 1973. 

7. Annual Boot of ASTM Standards. Part 31; Water, 
Atmospheric Analysis. pp. 40--0. Amr.rlcan Society 
for Test.Ing and Materials. Pblladelphla, Pa. 197•. 

(Bees. 111, n•, 301(a), Clean Air Act, lleC. 4(a) of Pub. L. 
81-«lt, 84 Stat. 1683; sec. •Ca) of Pub. L. 91-«>t. 84 St.at. 
111117; lee. 2 of Pub. L. ~HS, 81 Stat. 50t ['2 U.S.C. 
1857o-O, 18571>-11, 18671(•)).) 

(l"'R Doc.77-18808 Piled 8-17-77;8:t6 am) 
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70 
Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

tFRL '184-'1} 

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 P~tion 
Agency. 
ACTION: Final rule. 
SUMMARY: This rule will change the 
address -to which Teport.s and applica
tions must be sent by operators of new 
sources tn the State of Montana. The 
address change Is the result of delegation 
of authority to the State of Monta~ for 
New Source Performance Standards <40 
CFR Part 60> and National Emissions 
Standards for Hazardous Air Pollutants 
C40 CFRPart 61>. 
ADDRESS: Any questions or comments 
should be sent to Director, Enforcement 
Division, . Environmental Protection 
Agency, 1860 Lincoln Street, Denver, 
Colo. 80295. 
FOR FURTHER INFORMATION CON
TACT: 

Mr. "Irwin L. Dickstein, 303-J137-3888. 
SUPPLEMENTARY INFORMATION: 
The amendments below institute certain 
address changes for reports and appU
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 
for new stationary sources and review 
under AO CFR Part 61 for national emis
sion standards for hazardous air 
pollutants. 

A Notice announcing the delegation of 
authority Is published today in the FED· 
ICRALREGISTER <42FR.44573). The amend
ments provide that all report.s, requests, 
apolications, submittals, and communi
cations previously required for the dele
gated reviews wm 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 
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 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 rulemak1ng is effective immedi
ately, and ls Issued under the authority 
of sections 111 and 112 of the Clean A1r 

RULES AND REGULATIONS 
Act, as amended, 42 U.S.C. 1857, 1857c-5, 
8, 7 and 1851g. 
. Dated: August 17, 1977. 

JORN A. GREEN, 
Re(lfonai Administrator. 

Pa.rt 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 <BB> to read 
as follows: 

I 60.4 Address. 
• • • • • 

Cb> • • • 
tBB) Stat.e of Montana. Department of 

Health and Environmental Services, OogsWell 
Bulldl.ng, Helena, Mont. 69601. 

• • • • • 
Pa.rt 81 of Chapter I. Title 40 ot the 

Code of Federal RegulatiOns ls amended 
a8 follows: 

2. In 181.04 paragraph <b> Is amended 
by revising subparagraph <BB> to read 
as follows: 
§ 61.04 Address. 

• • • • • 
(b) ••• 

(BB) Stat.e of Monotana, Department of 
Health and Envtronmental Sclences, Cogs· 
well BuUdlDg, Helena, Mont. li9601. 

IPR Doc.'17-26827 Plied 9-9-'17;8:46 am] 
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Trtle 40 Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION. AGENCY 

SUBCHAPTER c-Alff PROGRAMS 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Applicability Dates; Correction 
AGENCY: Environmental .Protection 
Agency. 

ACTION: Correction. 
SUMMARY: This document corrects 
the final rule that appeared at page 
1'1935 in the FEDERAL REGISTER of Mon
day, July 25, 1977 <FR Doc. 77-21230>. 
EFFECTIVE DATE: September 7, 1977. 
POR FURTHER INroRMATION CON
TACI': 

Don R. Goodwin-, Emission etandards 
and l:Dgineer~ D1mion, Environ
mental Protection Aa"ency, Rese6rch 
Triangle Park, N.C. 27711, tele.phone 
No. 91~41-5271. 
Dated: Auglist 31, 1977. . 

EDWARD F. Tul:RK, 
Acting Assistant Administrator, 

/or AiT and Waste Management. 
In FR Doc. 77-21230 appearing at page 

37935 in the FEDERAL 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 I 80.250<b> 
ls corrected to October 24, 1974. 

2. The applicability date 1n I 60.270Cb' 
la corrected to October 21, 1974. 
(Sec. 111, 301(a) or the Clean Alr Act 88 
amended (42 u.s.c. 1857c~. 1857g(a)) .) 

(PR Doc.77-26023 Filed IHl-77;8:45 am) 
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72 
Title IW--Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

I FRL '190-4 J 
PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Delegation of-Authority to State of 
Wyoming 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: This rule will change the 
address to which reports and. applica
tions must be sent by owners and opera
tors of new and modified sources in the 
State of Wyoming. The address change 
ls the resillt of delegation of authority 
to the State of Wyoming for New Source 
Performance Standards <40 CFR Part 
60). 

ADDRESS: Any questions ·or comment.a 
should be sent to Director, Enforcement 
Division, Environmental Protection 
Agency, 1860 Lincoln Street, Denver, 
Colo. 80295. 

FOR FURTHER INFORMATION CON
TACT: 

'. 
Mr. Irwin L. Dickstein, 303...:S37-3868. 

SUPPLEMENTARY INFORMATION: 
The amendments below institute cer• 
tain address changes for reports and 
applications required from operators of 
new and modified sources, EPA has del
egated to the State of Wyoming au
*bority to review new and modified 
sources. The· delegated authority in
cludes the review under 40 CFR Part 60 
for the standards of performance for 
new stationary sources. 

A notice announcing the delegation of 
authority ls published today in the FED
ERAL 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 Wye.
ming Department of Environmental 
Quality instead of EPA's Region VIII. 

The Regional Administrator finds good 
·cause for foregoing prior public notice 
and for making this rulemak.ing effective 
immediately in that it ls an administra
tive change and not one of substantive 
content. No additional substantive bur
dens are imposed on the parties affected. 
The delegation which ls 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. in; Clean Air Act, as amended ('2 
u.s.c. 1857, 1857c-5, 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 paragraph <b> ls amended 
by revtsing subparagraph CZZ> to read 

RULES AND REGULATIONS 

as follows: 

§ 60.4 Addre11S. 
• • • • • 

Cb> '• • • 
(ZZ) State of WyotnJng, Air Quality Di· 

vision of the Department of Environmental 
Quality, Hathaway Building, Cheyenne, Wyo. 
82002. 

• • • • • 
IPR Doc.77-26905 Flied 9-H-77;8:45 am) 
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RULES AND REGULATIONS 

7 3 BACKGROUND 
Title 40-Protection of Environment Section 111 ( d > of the Clean Air Act 

[PRL 770-7) requires that "designated" pollutants 
controlled under standards of perform-

CHAPTER I-ENVIRONMENTAL ance for new stationary sources by sec-
PROTECTION AGENCY tion lll(b) of the Act must also be con-

suecHAPTER C-AIR PROGRAMS trolled at exsiting sources in the same 
PART 60--STANDARDS OF PERFORM· source category. New source standards of 
ANCE FOR NEW STATIONARY SOURCES performance for sulfuric acid mist were 

promulgated December 23, 1971 (36 FR 
Emission Guideline for Sulfuric Acid Mist 24876). Sulfuric acid mist is considered 

AGENCY: Environmental Protection a designated pollutant; therefore, it 
Agency <EPA). must be controlled under the provisions 

of section llUdl. 
ACTION: Final rule. As a step toward implementing the re-
SUMMARY: This· action establishes quirements of section llHd), Subpart B 
emission guidelines and times for com- of Part 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, ard. 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 will then publish a. draft emission 
ants from existing sources, and this guideline and guideline . document e.p
ruleme.king 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 will 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,,trator 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: Oopies 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), 40l M Street SW., Washing- for the States to develop and submit 
ton, D.C. 20460. "Final Guidance Docu- plans for control of the designated pol-

lutant from the date that the notice of 
ment: Control of Sulfuric Acid Mist availability of a final guideline is pub
Emissions From Existing Sulfuric Acid lished; thus, the states will have nine 
Production Units," June 1977, should be 
specified when requesting the document. months from this date to develop their 
A summary of the comments and EPA's plans for the control of sulfuric acid 
responses may be obtained at the same mist at designated facilities within the 
address. Copies of the comment letters State. 
responding to the proposed ntleme.king Another provision of Subpart B is that 
published in the FEDERAL REGISTER on which provides the Administrator the 
November 4, 1976 <41 FR 48706> are option of either approving or disapprov
e.vaile.ble 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. ministrator is required to promulgate a 

new plan or a. replacement of the ine.de
FOR FURTHER INFORMATION CON- que.te portions of the plan. These and re
TACT: lated provisions of Subpart B are essen

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 (41FR48706) EPA 
proposed an emission guideline for sul
furic acid mist emissions from existing 
sulfuric acid plants and announced the 
e.ve.ile.bility or a draft guideline docu
ment for public comment. A discussion 
of the background and comments re
ceived follows: 

tially patterned after section 110 of the 
Act and 40 CFR Pe.rt 51 which sets forth 
the requirements for adoption and sub
mit'g,l of State implementation plans 
under section 110 of the Act. 

COMMENTS AND RESPONSES 
During . the 60-de.y comment period 

following the publication of the proposed 
emission 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 1n the 
emission guideline nor did any com-

ments justify any 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 1n 
and of it.sci~. In addition, although some 
designr.ted pollutants controlled under 
section 11 l<dl may occur in particulate 
a.~ well as gaseous form and thus ma,y 
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). 

Severe.I commenters were concernitd 
that the emission guideline was not based 
on the health and welfare effects of sul
furic acid mist or on such other factors 
as plant 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 a.re 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 llHdl of the Act. In 
the preamble to the section 111 (d) pro
cedure.I regulation <40 FR 53340), it is 
stated that section lll<dl 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 directly on health or welfare effects 
or on other factors such as those· men
tioned in the comments. Section lll<b> 
<l> <Al 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 
bee.Ith or welfare. While this is a. pre
requisite for the development of stand
ards under section 111 Cd), the emission 
guideline is technology-based rather 
than tied specifically to protection of 
bee.Ith 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 on 
health or welfare considerations or on 
any other relevant factors. 

Some of the comments addressed the 
stringency of the emission guideline. One 
commenter considered the emission 
guideline in1lexible to the point where its 
e.ppllce.tion will be too stringent in some 
areas and inadequate in others. Another 
commenter thought the guideline docu
ment indicated that fe.cilities using ele
mental sulfur as feedstock can meet more 
rigid emJssl.on standards and that the 
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emission guidelines should include more 
stringent standards for these facillties. 

EPA has provided a great deal of 
ftexibillty in developing emission stand
ards for the control of designated pollut
ants under Subpart B of Part 60. Speclft
cally, 40 CFR 60.24<bl provides tbe.t 
nothing under Subpart B precludes any 
State from· adopting or enforcing more 
stringent emission standards than those 
speclfted 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 demonstrated by the State. The con
ditions include unreasonable cost of con
trol resulting from plant age, location or 
basic process design, physical impossi
bllity of installing necessary 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 facllities using ele
mental sulfur as feedstock would cause 
an unacceptable economic burden for 
those sources which have already in
stalled efficient emission control equip
ment to meet a State regulation. To re
quire these SOlµ'Ces to retrofit additional 
emission control equipment to meet a 
more stringent standard would be in
equitable. 

MISCELLANEOUS 

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 Order 11821 and 11949 and 
OMB Circular A-107. 

Dated: September 22, 1977. 

DoUGLAS M. COSTLE, 
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-Eminlon Guidelines end 
Compliance Times 

60.30 Scope. 
60.31 Definitions. 
60.32 Designated faclllt!es. 
60.33 Emission guidelines. 
60.34 Compliance times. 

AUTHOll.ITY: Sections lll(d), 30l(a) of the 
Clean Air Act as amended (42 U.8.C. 1857c~ 
and 1857g(a)), and additional authority as 
noted below. 

Subpart C-Emission Guidelines and 
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 facllities in accord-

RULES AND REGULATIONS 

ance with section lll<dl of the Act and 
Subpart B. 

§ 60.31 Definitions. 

Terms used but not defined in this 
subpart have the meaning given them 
in the Act and in Subparts A and B of 
this part. 

§ 60.32 Designated facilities. 

<al Sulfuric acid production units. 
The designated facility to which f§ 60.33 
<al and 60.34<al apply is each existing 
"sulfuric acid production unit" as de
fined in § 60.Sl<a) of Subpart H. 

§ 60.33 Emission guideline-. 

<al 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 Al per kilogram of sulfuric 
acid produced <0.5 lb/tonl, the produe
tion being expressed as 100 percent 
H.SO .. 
§ 60.34 Compliance times. 

<a) Sulfuric acid prbduction units. 
Planning, awarding of contracts, and 
installation of equipment capable of 
attaining the level of t~e emission guide
line established under § 60.33(al can be 
accomplished within 17 months after the 
etlective date of a state emission stand
ard for sulfuric acid mist. 

[PR Doc.77-30456 Piled 10-17-'1'1;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 

AGENCY: 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, 1977. 

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
ments were made. The amendments 
being made are in response to the follow
ing two issues raised in the Kennecott 
court appeal: 

< 1 l 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, compl!ance with numerical emis
&ion limits must be determined through 
performance tests. 40 CFR 60.B<cl ex
empts periods of startup, shutdown, and 
malfunction from performance tests. By 
implication this means compliance with 
numerical emission limits cannot be de
termined during periods of startup, shut
down. and malfunction. EPA and Kenne
cott have agreed that for clarification 



purposes this should be specifically stated 
in the regulation. Therefore, an amend
ment to this effect Is being made in 40 
CFR 60.8(C). 

This exemption from compliance with 
numerical emission limits during startup, 
shutdown and malfunction, however, 
does not exempt the owner or operator 
from compliance with the requirements 
of 40 CFR 60.ll<d> which says: "At all 
times, including periods of startup, shut
down, and malfunction, owners and op
erators shall, to the extent practicable. 
maintain and operate any affected fa
cility including associated air pollution 
control equipment in a manner con
sistent with good air pollution control 
practice for minimizing emissions." 

AVERAGING TIMES 

Kennecott alleged that a six-hour 
averaging time is 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" 
pliance with the numerical emission 
limJt Included in the standard of per
formance consists of the arithmetic 
average of three consecutive six-hour 
emission tests. EPA's ·analysis of the 
emission data presented in 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 pos
sibility 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 during normal operation 
is about 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 
CFR 60.165 is being amended to provide 
that if emissions exceed the level of the 
standard for no more than 1.5 percent 
of the six-hour averaging periods during 
a quarter, they will not be considered 
indicative of potential violation of 40 
CFR 60.11 <d>; i.e., indicative of improper 
mainten.anr.e or operation. This exemp
tion appl!es, 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 will be operated and emis
sions will be minimized during this time. 
Excess emi.."hions during periods of start
up, shutdown, and malfunction are not 
considered part of the 1.5 percent. 
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MISCELLANEOUS 

The Admlnlstrator ftnds that lfOod 
cause exists for omitting prior notice and 
pUbllc comment on these amendment.a 
and for making them immediately effec
tive because they simply clarify the exist
ing regulations and impose no additional 
substantive requirement.a. 

NOTB.-The EPA bas determined that tbla 
document does not contain a major proposal 
requiring preparation of an EConomlc Impact 
Statement under Executive Orders 11821 and 
11949, and OMB Circular Rr-107. 

Dated: October 25, 1977. 

DotrGLAS M. COSTLB, 
Administrator. 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.8, paragraph <c> is amended 
to read as follows: 

§ 60.8 Performance tests. 
• • • • • • 

<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 fac111ty. The 
owner or operator shall make ayailable 
to the Administrator such record8 as may 
be necesgar;v to determine the conditions 
of the performance tests. Operations 
during periods of startup, shutdown, and 
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 specified 
in the applicable standard. 

• • • • • 
2. In § 60.165, paragraph <d> <2> is 

amended to read as follows: 
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§ 60.165 Monitoring or operation•. .. • • • • 
(d) ••• 

< 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 malfunctron are not to be 
included within the 1.5 percent.. 
(Secs. 111, 114, and 301 (a) of the Clean Air 
Act as amended (42 U.S.C. 1857<:-6, 1857<:-9, 
1857g(a)) .) 

(FR Doc.77-31506 Flied 10-31-77;8:45 am) 
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AlillY i;ro-SYANDARDS Of IJ>IERFORM· 
~CIE IFOR L\llEW SYAYIONARV SOURCES 

Amandment io Subpari O: S0waige Sludgca 
lncimarators 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: This rule revises the ap
plicability of the standard of perform-
11!.Ilce for sewage sludge incinerators to 
cover any incinerator that bums wastes 
containing more than 10 percent sewage 
sludge <dry basis> produced by munici
pal sewage treatment plants, or charges 
more than 1000 kg <2205 lb> per day 
municipal sewage sludge <dry basis>. The 
at.ate of Alaska requested that EPA re
vise 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 
mnall 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. 
IDATES: This amendment is eifectivc 
November 10, 1977, as required by 
D 11l<b)(1 ><Bl of the Clean Air' Act as 
a.mended. 
FOR FURTHER INFORMATION CON· 
iTACT: 

Don R. Goodwin, Emission Standards 
and Engineering Division, Environ
mental Protection Agency, Research 
Triangle Park, North Carolina 27711, 
telephone 919-541-5271. 

SUPPLEMENTARY XNFORMATION: 
On January 26, 1977 <42 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 <42 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 kgthr <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 <l) 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 r:r. sewage sludge disposal in some 
Alaskan communities because of perma-

frost conditions. 
During the comment period on that 

proposal, four comment letters were re
ceived. Copies of these letters and a sum
mary of the comments with EPA's 
responses are available 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, <101 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 0. 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.~2d ls t0o restrictive, con
sidering the C( ·:·d1tio1 · faced by small 
communitie~ ir, Alaski,. One noted that 
high water-ta lJle leve'-> severely limit 
land dispose.I of sludg·~ in many areas. 
The othu n.3cle a ~imi ''.r comment but 
attributed the problerr oo high rainfall 
QS well. 

Based upon these comments, EPA re
,evaluated the need for the proposed ex
emption. EPA recognizes that at least 
one type of Incinerator <the fluidized
bed type> can be constructed in size cat
egories of less than HIO l!g/hr C300 lb/hr> 
Md with emission control equipment ca
pable of achieving the existing standard. 
However, separate sludge disposal by an 
incinerator dedicated exclusively to sew
age sludge is unduly costly for a small 
community. This conclusion ls 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
<130/9-76-009>. Sludge incineration costs, 
iaspecially those for operation and main
tenance, were compared for sewage 
treatment plants of 1 and 10 million gal
Jons per day <mgdJ capacltl/. Costs for a 
l mgd plant <about 1000 kg of dry sludge 
per day> were 100 to 300 ~rcent higher 
than those for a 10 mgd facility. A small, 
remote community which already !ncin
iarates 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 
'\>'aste nor sewage sludge incinerators are 
constructed because land disposal ls a 
more cost-effective alternative. The co
inc!neration of sewage sludge with solid 
waste should be a cost-effective and 
ianergy-efilclent disposal 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 dlfflcult to enforce due to 
climatic variability. 

Xn order to make the exemption suffi
ciently broad and readily enforceable, 
lEPA 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, 
aince any incinerator combustlng more 
than 10 percent sewage sludge ls affected 
Illy the emission standard regardless of 
~e amount of sludge combusted. This 
approach, is based principally on the eco
l!lomics of sewage waste disposal and ap
plies to any small community faced with 
very difilcult land disposal conditions. Xt 
allows disposal of small quantities of 
sewage sludge in incinerators primarily 
combusting 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 will only pro-



vtde relief in areas where land dtsPoSal 
ls either infe&Sible or very cosUy. 

The purpose of the amendment is t.o 
relieve small communities <<9.000 pop- · 
ulatlon> of the burden of constructing 
separate incinerators for municipal 
wastes and sewage sludge in areas where 
land disposal is not feasible. Co-incinera
tion of sewage sludge with solid wastes 
ts less costly than separate sludge in
cineration and provides an energy bene
fit in lower auxiliary fuel consumption. 
Without this amendment, any c.o-lncln
eratlon facility would have been consid
ered a sludge Incinerator under Subpart 
0. . 

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 sludge. Thus the 10 percent 
allowance should easily permit a small 
community to co-incinerate all Its sludge 
and solid waste in one facility. 

This amendment does not affect the 
applicability of the National Emis.~lon 
Standard for Mercury under 40 CFR Part 
61. However, significant mercury wastes 
are usu'.llly 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 emi•~ion limit• aohievable with 
the best adequately demonstrated sys
tems of emission reduction considering 
the cost of such systems. State imple
mentation plans <SIPs> 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 110 or those for new sources es
tablished under section 111. Thus, new 
sources may in some cri •es be sub.;Pct 
to limitations more st1L~-"·nt Lhan EFA's 
standards of performa. ··,• under <Jer-t\on 
111, and prospective owners and opera
tors of new sourc-.r:s si; .... -.: 1 bt: u-..1arf' of 
this possibility In plnr-:.~:l'g for such 
facilities. 

Non:.-The "Environmental Protection 
Agency has determined that this document 
does not contain a ma 1or prooosal requiring 
preparation of an Economic Impact Analysis 
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under Executive Orders 11821 and 1111411 and 
OMB Circular A-107. 

Dated: November 3, 1977. 
DoUGLAS M. Cosn.E, 

Admintstrator. 

In 40 CFR Part 60, Subpart 0 is 
amended by revising § 60.150 and § 60.-
153 as follows: 
§ 60.150 Applicability and deaignadon 

of affec:ted facility. 

<a) The affected faclllty ls· each in
cinerator 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>. 

.lb> Any facUlty under paragraph <a> 
of this section that conunences construc
tion or modification after June 11, 1913, 
is subject to the requirements of this 
subpart. 
§ 60.153 Moniloring 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 tlow measuring aevlce 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 of ±5 percent 
over its operating range. 

<21 Provide access to the sludge 
charged so that a well mixed representa
tive grab sample of the sludge can be ob
tained. 

<3l 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. 
(Sections 111. 114, 301(a) of the Clea.n Air 
Act as amended {42 U.S.C. 1857c-e, 1857c-9, 
1857g(a) I.) 

!FR Doc.77-32667 Filed 11-11-77;8:45 11.m) 
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Title 40--Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

SUBCHAPTER C-AIR PROGRAMS 

(FRL 803-8) 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Opacity Provisions for Fossil-Fuel-Fired 
Steam Generators 

AGENCY: Environmental Protection 
Agency IEPA> ." 
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 
t.o 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, 1914, <39 FR 39812>. The i_n
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::>ased rule with 
EPA's responses is available for public 
Inspection and copying at the EPA Pub
lic Information Reference Unit <EPA 
Ubrary>, 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 1. Washing
ton, D.C. 20460 <specify: "Public Com
ment Summary: Steam Generator Opac
ity Exception 140 FR 42028) "). 

FOR FURTHER INFORMATION CON
TACT: 

Don R. Goodwin; Director. Emission 
Standards and Engineering Division 
<MD-13 l, Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711, telephone: 919-541-5211. 

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, 1911, <36 FR 24816> 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 l 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 of Subpart A. General 
Provisions, and to Reference Method 9, 
Visual Determination of the Opacity of 
Emissions from Stationary Sources, were 
promulgated on November 12, 1914 <39 



FR 39872 l . 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 was based on a review or · 
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<a> <2> was unnecessary for large 
steam generators fired with solid and 
gaseous fossil fuels. 

Interested parties were Invited to sub
mit comments. A total or 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 Is needed for 
large utility steam generators equipped 
with conventional "cold side" electro
static preclpitators or with scrubbers or 
fabric filters, commenters contended 
that the two-minute "xception Is needed 
for industrial boiler:. and for all units 
equipped with so-called "hot side" elec
trostatic precipitators, <i.e., precipitators 
installed 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 10• 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 practices If the exception were 
deleted. More frequent soot blowing 
would increase costs and energy require
ments considerably without any decrease 
in particulate emissions. Operators of 
"hot side" preclpitators pointed out that 
where hot side preclpitators 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" precipitators, 
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 g~n
·erators designed for compliance with the 
particulate matter st.andard 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, 
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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
fired units <>220 MW heat input• that 
are not equipped with hot side precipita
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 ca 
weighted average of two minutes at 40 
percent opacity and four minutes at 20 
i:>ercent opacity> for consistency with 
Reference Method 9. This change does 
not alter the stringency of the standard. 
In addition, § 60.45<g> <ll which was re
served on October 6, 1975, <40 FR 46250> 
pending resolution of the opacity ex
ception, Is 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 or 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, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. Section 60.42ca> <2> is revised as 
(ollows: · 
§ 60.42 Standard for partil'ulalr m11ttc-r. 

<a> • • • 
<2> Exhibit greater than 20 percent 

opacity except for one six-minute pe
riod per hour of not more than 27 per
cent opacity. 
(Sec. Ill, 301(a), Clean Air Act as am'ended 
(42 u.s.c. 7411, 7601) .) 

2. Section 60.45<g> <l> is added as fol
lows: 
§ 60.45 Emi~sion and furl monilorinl!:. 

(g) ••• 

<ll Opacity. 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 re
ported. 
(Sec. 111, 114, 30l(a), Clean Air Act as 
amended (42 u.s.c: 7411, 7414, 7601 ).) 

(FR DOc.77-34641Filed12-2-77;8:45 am) 
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PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES 

Delegation of Authority to the 
Commonwealth of Puerto Rico 

AGENCY: Environmental Protection 
Agency. 

ACTION; Final rule. 

SUMMARY: A notice announcing EfA's 
delegation of authority for the New 
Source Performance Standards to the 
commonwea.lth of Puerto Rico is pub~ 
Ushed at page 62196 of today's FEDERAL 
REGISTER. In order to reflect this delega
tion, this document amends EPA regula
tions to require the submission of all no
tices. reports, and other communications 
called for bl· the delegated regulations 
to the Commonwealth of Puerto Rico 
as well as to :EPA. 

EFFECTIVE DATE: 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 delegaUon by letter dated October 
17, 1977. A f\IJl account of the background 
to this action and of the exact terms 
of th"' delegation appears in the Notice 
of Delegation which is also published 
in today's FEDERAL REGISTER. 

This rulemaklng is effective immedi
ately, since the Administrator has found 
good cause to forgo prior public notice. 
This addition of the Commonwealth 
of Puerto Rico address to the Code of 
Federal Regulations is a technical change 
and imposes no additional substantive 
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§ 6().4 paragraph <bl is amended 
by revising subparagraph <BBB) to read 
as follows: 
§ 60.4 Addres>.-. 

(b> ••• 
(AAA)••• 
(BBB)-Commonwealth of Puerto Rico: 

Commonwealth of Puerto Rico Environmen
tal Quality Board. P.O. Box 11785, Santur~. 
P.R. 00910. 

(FR Doc.71-35162 Filed 12-8-71;8 :45 am I 
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Title 40--Protectlon of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

I 1"RL 838-3 I 

AIR POLLUTION 

Delegation of Authority to the State of 
Minnesota for Prevention of Significant 
Detl;lrioration; 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 e.ddress 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 
REGISTER. 
EFFECTIVE DATE: October 6, 1977. 

ADDRESSES: This amendment provides 
that all reports, requests, applications, 
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 Quality, 
1935 West County Road B-2, Roseville, 
Minn. 55113. 

FOR FURTHER INFORMATION, CON
TACT: 

Joel Morblto, Air Programs Branch, 
U.S. Environmental ProtecUon Agency, 
Region V, 230 South Dearborn St., 
Chicago, Ill. 60604, 312-353-2205. 

SUPPLEMENTARY INFORMATION: 
The Regional Administrator finds good 
cause for forgoing prior public notice 
and for making this rulemaklng elfect!ve 
immediately In that it is an adminis
trative change and not one of substantive 
content. No e.dditional substantive bur
dens are imposed on the parties alfected. 
The delegations which are granted by 
this administrative amendment were 
elfectlve October 6, 1977, and It serves 
no purpose to delay the technical 
change of this additioq of the State ad
dress to the Code of Federal Regulations. 
This rulemaking is elfectlve Immediately 
and is Issued under authority of sections 
101, 110, 111, 112, 114, 160-169 of the 
Clean Air Act, as amended <42 U.S.C. 
7401, 7410, 7411, 7412, 7414,-7470-79, 
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'1491>. Accordingly, 40 CFR Pa.rt.s 52, 80. 
and 61 are amended as follows: 

PART 52-APPROYAL AND PROMULGA· 
TION OF IMPLEMENTATION PLANS 

Subpart Y-Minnesota 
1. Section 52.1224 is amended by add

ing a new paragraph <b> <5> as follows: 

§ 52.1224 General requirements. 

• • • • • 
. (b) ••• 

<5> Authority of the Regional Admin
istrator to make availabll;l information 
and data was delegated to the Minnesota 
Pollution Control Agency effective Octo
ber 6, 1977. 

2. Section 52.1234 is t!.Illended by add
ing a new paragraph <c> as follows: 

§ 52.1234 Significant deterioration ol 
air quality. 

• • • • 
<c> All applications and other Infor

mation required pursuant to I 62.21 from 
sources located in the State-of Minnesota 
ahall be submitted to the Minnesota Pol
lution Control Agency, Division of A1r 
Quality, 1935 West County Road B-2, 
Roseville, :t.linn. 55113. 

PART 60-STANDARDS OF PERFORM· 
ANCE FOR NEW STATIONARY SOURCES 

Subpart A-General Provisions 
1. Section 60.4 is amended by adding 

a new paragraph <b> <Y> as follows: 
§ 60.4 Addresa. 

• • • • 
(b) ••• 

(Y) Minnesota Pollution control Agency, 
Division of A1r Quality, 1935 West County 
Road B-2, Roseville, Minn. 66113. 

FIDHAL lfGISTEI, VOL. O. NO. 

TUESDAY, JANUAIY 3, 1971 
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PAIT 60-STANDAIDS OF l'HFOIMANCE 

FOR NEW STATIONARY SOURCES. 

Revision 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 is 

·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: Coples of the comment 
letters responding to the proposed re
vision published in the FEDERAL REGIS· 
ri:R on May 23, 1977 <42 FR 26222), 
and a summary of the comments with 
EPA's responses 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 SW., Washington, D.C. 20460. A 
copy of the summary of comments and 
EPA's responses may be obtained by 
writing the Emission Standards and 
Engineering Division CMD-13 >. Envi
ronmental Protection Agency. Re
search 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
ing 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 erroneous 
test results in those cases where mer
captans were present in significant 
concentrations. 

IULES AND REGULATIONS 

Following studies of the problems 
related to reference m·ethod 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 thiosulfate. 

The effective date of this regulation 
is January 10, 1978, because section 
lllCb>Cl>CB> 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-107. · 

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 HYDROOICN 

SULFIDE CONTENT OF FUEL GAS STREAMS 11'1 
PETROLEUM REFINERIES 

1. Principle and applicability. 1.1 Princi
ple. Hydrogen sulfide <H.S> is collected from 
a source in a series of midget impingers and 
absorbed in pH 3.0 cadmium sulfate <CdSO,> 
solution to form cadmium sulfide <CdS>. 
The latter compound is then measured iodo· 
metrically. An impinger containing hydro· 
gen peroxide 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 REGISTER. Volume 39, No. 47, 
dated Friday, March 8, 1974. 

1.2 Applicability. This method is applica
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>. 
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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 impingers. 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 thiols a,re 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 produces 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 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 wa.~ positive at low H.S 
concentrations and negative at higher con
centrations. 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.l Sampling line. Six to 7 mm <Y• In.> 

Teflon• tubing to connect the sampling· 
train to the sampling valve. 

5.1.2 Implngers. Five midget lmpingers, 
each with 30 ml capacity. The internal di· 
ameter of the lmpinger tip must be 1 mm 
±0.05 mm: The impinger tip must be posi
tioned 4 to 6 mm from the bottom of the im
pinger. 

5.1.3 Glass or Teflon connecting tubing 
for the lmpingers. 

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 previously, 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. 

5.1.6 Sampling valve. Neecle valve or 
equivalent to adjust gas flow rate. Stainless 
steel or other corrosion-resistant material. 

5.1.7 Volume meter. Dry gas meter, suffi
ciently accurate to measure the sample 
volume within 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 <S.•· Fl. 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 than 10 
liters. 

•Mention of trade names of specific prod
ucts does not constitute endorsement by the 
Environmental Protection Agency. 



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 
<O.l in. Hg>. In many cases. the Qllrometric 
reading may 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 <O.l in. Hg> per 30 m 000 
ft) elevation increase or vice-versa for eleva
tion decrease. 

5.1.11 U-tube manometer .. 0-30 cm water 
column. For leak Check 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 ll small surge tank between the 
pump and rate meter to eliminate the pulsa
tion eff~ct 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· 
piing, because fuel gas streams are usually 
sufficiently pre5surized 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 flow to 1 liter /min. 

5.1.16 Tube packed with active carbon. 
'i'o 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· 

~nding on the sampling stream pressure. a 
pressure-reduction regulator may be needed 
to reduce the pressure of the gas stream en
tering the Teflon sample line to a safe level. 

5.1.20 Cold trap. If condensed water or 
runine 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 volumetric type. 
5.2.3 Graduated cylinders. One each 25 

Md 250ml. 
5.2.4 Flasks. 125 ml. Erlenmeyer. 
5.2.5 Wash bottle. 
5.2.6 Volumetric flasks. Three 1,000 ml. 
5.3 Analysis. 
5.3.1 Flask. 500 ml glass-stoppered iodine 

flask. 
5.3.2 Burette. 50 ml. 
5.3.3 Flask. 125 ml. Erlenmeyer. 
5.3.4 Pipettes, volumetric. One 25 ml: two 

each 50 and 100 ml. 
5.3.5 Volumetric flasks. One 1,000 ml: 

t~o 500 ml. 
5.3.6 Graduated cylinders. One each 10 

e.nd 100 ml. 
6. Reagents. Unless otherwise indicated, it 

Is Intended that all reagents conform to the 
specifications established by the Committee 
on Analytical Reagents of the .-\merican 
Chemical Society, where such specifications 
ue available. Otherwise, use best available 
61"&de. 

6.1 Sampling. 
6.1.1 Cadmium sulfate absorbing solu· 

tion. Dissolve 41 g of 3CdS0 .. 8H,0 and 15 
ml of 0.1 M sulfuric acid in a 1-liter volumet
ric flask that contains approximately :y, liter 
of deionized distilled water. Dilute to 
volume with deionized water. Mix thorough· 
Jy. i>H 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 
o.cidified 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, distilled to con
form to ASTM specifications Dll93-72, 
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 <HCI>, 

3M. Add 240 ml of concentrated HCl <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 2<1 rJ 
of potassium Iodide <KI> In 30 ml of deion
ized. distlUed water. Add 12.7 g of resub
llmed 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 It It Is cloudy. Store solution in a 
brov:n-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-llter volumetric flask and dilute to 
volume with deionized, distilled water. Stan
dardize dally as in section 8.1.1. This sol u
tion must be protected from llght. Reagent 
bottles and flasks must be kept tightly stop
pered. 

6.S Analysis. 
6.3.1 Sodium thiosulfate solution, stan

dard 0.1 N. Dissolve 24.8 g of sodium thio
aulfate pentahydrate <Na,S,0,-5H,O> or 15.8 
rJ of anhydrous sodium thiosulfate <Na..8.0,l 
In 1 liter of deionized, distilled water Md 
o.dd 0.01 g of anhydrous sodium carbonate 
<Na.CO,> and 0.4 ml of chloroform <CHCl,> 
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 distllled 
water. 

NoTE.-A 0.01 N phenylarsine 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 distilled water. 
Bring the solution to pH 6-7 with 6N hydro
chloric acid and dilute to 1 liter. Standard
ize as in section 8.1.3. 

6.3.4 Star:;h indicator solution. Suspend 
10 g of soluble starch in 100 ml of deionized, 
dlstllled 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 Alkacid test ribbon. then add 2 ml of gla
cial acetic acid as a presen,ative. 
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Non:.-Test stnrch indlCllltor oolutlon for 
decomposition by . titrating, with 0.01 N 
Iodine solution, 4 ml of starch solution in 
200 ml of distilled water that contains 1 rJ 
i)Otassium iodide. If more than 4 drops of 
the 0.01 N iodine solution are required to 
obtain the blue color, a fresh solution must 
~prepared. 

'1. ~rocedure. 
'1.1 Sampling. 
'1.1.1 Assemble the sampling trnln OS 

shown in figure 11-1, connecting the five 
midget lmpingers In series. Place 15 ml of 3 
~rcent hydrogen peroxide salution in the 
i'lrst impinger. Leave the second lmplnaer 
empty. Place 15 ml of the cadmium sulfc.te 
OO&orblng solution In the third, fourth, c.nd 
fifth lmpln8ers. Place the lmplnger omiem
loly in an Ice bath container and pince 
crushed Ice around the lmplngers. Add more 
~ during the run. If needed. 

7.1.2 Connect the rubber bulb o.nd mano
meter to first lmpfnger. os shown In filnlN 
11-1. Close the petcock on the dry ac.s meter 
outlet. Pressurize the train to 25-cm water 
pressure with the bulb and close off tubina 
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 accept.able for 
11ealing ground glass Joints. 

Non:.-This leak checlt procedure is op
tional at the beginning of the sample run. 
but is mandatory at the conclusion. Note 
c.Jso that if the pump ls used for samPlill8. It 
IS recommended <but not required> that the 
pump be leak-checked separately, using a 
method consistent with the Jealt-checlt pro
cedure for diaphragm pumps outlined in 
aection <1.1.2 of reference method 6. <10 CFR 
Part 60, Appen,dix A. 

7.1.3 Purge the connecting line between 
the sampling valve and first impinger, by 
disconnecting the line from the first im
pinger, opening the sampling valve, and al
lowing process gas to flow 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 the initial dry gas 
meter reading. 

7.1.4 Open the ll!Lmpllng valve c.nd then 
l!ldJust the valve to obtain a rate of approxi
mately 1 liter /min. IVlalnt.ain o 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 som
pling valve and record the final volume Md 
temperature readings. Conduct a leak chectt 
cs described In Section 7.1.2 above. 

7.1.6 Disconnect the lmpinger train from 
the sampling line. Connect the charcoal 
tube and the pump, o.s shown in fltr11re 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· 
ctroge•• peroxide. For sample recovny. cap 
the open ends and remO\'e the impinger 
train to a clean area that. Is aw~.;· from 
sources of heat. The area should be well 
lighted, but not exposed to direct sw1light. 

7.2 Sample recovery. 
7.2.1 Discard the contents of the hydro

gen peroxide lmplnger. Carefully rinse the 
contents of the third, fourth, and fifth im
Pill8ers into a 500 ml Iodine flask. 
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Figure 11-1. · H2S sampling train. 

Non:.-The lmpingers normally have only 
a thin film of cadmium sulfide remaining 

·after a water rinse. If Antlfoam B was not 
used or U significant quantities of yellow 
cadmium sulfide remain in the lmpingers, 
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 3 M 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 remaining 
cadmium sulfide from the third, fourth, and 
fifth lmpingers using the acidified iodine so
lution. Immediately after pcuring 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 
pcured into any glassware containing cadmi
um sulfide, the container must be tightly 
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 any further 
rinses. Repeat the lol!ine extraction until all 
cadmium sulfide is removed from the im
plngers. 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 se<:tion 7.3. 

NoTE.-Caution! Iodine evaporates from 
acidified iodine solutions. Samples to which 
acidified iodine have been added may not be 
stored. but myst 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, 
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. 

7.3 Analysis. 

NoTE.-Titration 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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7.3.l Using 0.01 N sodium thiosulfate so
lution <or 0.01 N phenylarsine oxide, II ap
p!icablel, rapidly titrate each sample in an 
iodine flask using gentle mixing, Wltil solu
tion ts light yellow. Add 4 ml of starch indi
cator solution and continue titrating slowly 
until the blue color just disappears. Record 
Vn. the volume of sodium thiosulfate solu
tion used, or Vu. the volume of phenylar
slne oxide solution used <ml>. 

7.3.2 Titrate the blanks In the a.me 
manner as the samples. Run blanks ea.ch 
day until replicate values agree within 0.05 
ml. Average the replicate titration values 
which agree within 0.05 ml. 

8. Calibration and standard3. 
8.1 Standardizations. 
8.1.1 Standardize the 0.01 N iodine solu

tion daily 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 thiosu!fate 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 V,, the volume 
of thiosulfate solution used, or V ... the 
volume of phenylarsine oxide solution used 
<mil. 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. Repeat 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° F>. 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 <KI> 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 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 
<ml>. Repeat Wltil replicate analyses a&ree 
within 0.05 ml. Calculate the normality 
using equation 9.1. Repeat the standardiza
tion each week. or after each test series, 

· whichever time ls shorter. 
8.1.3 Standardize the 0.01 N Pheny!ar

slne oxide <If applicable> as follows: oven 
dry potassium dichromate <K,Cr,O,> 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,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 
phenylarsine oxide until the solution Iii 
light yellow. Add 4 ml of starch Indicator 
and continue titrating slowly to a green end 
point. Re<:ord V •· the 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 ce.libratlon. Calibrate 
the sampling train com.panent.s as follows: 

8.2.1 Dry gas meter. 
8.2.1.l Inltie.l ce.libre.tlon. The dry PB 

meter she.II be ce.librated before Its lnltie.l 
use In the field. Proceed as follows: Fir&t, as
semble the following components in series: 
Drying tube, needle ve.lve. pump, rote.meter. 
and dry gas meter. Then, leak-check the 
system as follows: Place a vacuum gauge <at 
Jee.st 760 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 relee.se the vacuum 
gauge before relea.5ing the flow meter end. 

Next. calibrate the dry ge.s 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 calibration runs, using at lee.st 
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, e.nd average the re
sults. If any Y value deviates by more than 2 
percent from the average, the dry gas meter 
ls unacceptable for use. Otherwise. use the 
e.verage 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.l.l. above. except 'lor 
the following variations: <a> The leak check 
Is not to be conducted. Cb> three or more 
revolutions of the dry ge.s meter may be 
used, and <3> 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.l.l, then the dry gas meter vol· 
umes obtained during the test series are ac
ceptable. If the calibration factor deviates 
by more the.n 5 percent, recalibrate the dry 
gas meter e.s in section 8.2.l.l, e.nd for the 
calculations, .use the calibration factor <ini
tie.1 or recalibration) that yields the lower 
ge.s volume for each test run. 

8.2.2 Thermometers. Calibrate against 
mercury-in-glass thermQmeters. 

8.2.3 Rote.meter. The rote.meter need not 
be ca.Jibrated, 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. 

N1 =2.039W /Va 

where: 

W=We[ght of K,Cr,O, used, g. 
V5 =Volume of Na.S,O, solution used, ml. 
N1 =Normality of standard thiosulfate solu-

tion. g-eq/liter. 
2.039=Conversion factor 

<6 1..q. I,/mole K,Cr,O,> <l,000 ml/liter>/= 
<294.2 g K,Cr,Q,/molel 00 aliquot factor> 

9.2 Normality of Standard Phenylarsine 
Oxide Solution <lf_appllcable>. 

N 4 =0.2039 Wtv. 

RULES AND REGULATIONS 

where: 

W =Weight of K,Cr,O, used, g. 
V.=Volume of C,H,A,O used, ml. 
N.=Normality of ste.ndard phenylarsine 

oxide solution. g = eq/liter. 
0.2039 =Conversion factor 
<6 eq. I,/mole K,Cr,O,> Cl.000 ml/liter>/ 

<249.2 g K,Cr,O,/mole> UOO aliquot 
factor> 

9.3 Normality of Stands.rd Iodine Solu
tion. 

11;here: 

N,=Normallty of ate.ndard Iodine solution, 
g.eq/Jiter. 

V,= Volume of standard Iodine solution 
used, ml. 

Nr=Normallty of standard < -0.01 N> thlo
sulfate solution; assumed to be 0.1 N,, 11· 
eq/llter. 

Vr= Volume of thiosulfate solution used, ml. 

NoTE.-If phenylarslne oxide Is used 
intee.d of thiosulfe.te, reple.ce N, and V, In 
Equation 9.3 with N4 and V .... respectively 
<see sections 8.1.1 and 8.1.3 >. 

9.4 Dry Gas Volume. Correct the se.mple 
volume measured by the dry gas meter to 
standard conditions <20' C> and 760 mm Hg. 

Vmt.•••=V.,Y [(T,../Tm> cP .. ,/P, .. >J 

where: 

V ....... =Volume at stands.rd conditions of ge.s 
sample through the dry gas meter, stan
dard liters. 

V,.=Volume of ge.s sample through the dry 
gas meter cmeter conditions>. liters. 

T,..=Absolute temperature at standard con· 
ditions. 293' K. 

Tm=A\'erage dry ge.s meter temperitture, '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 ConC'entration of H.S. Calculate the 
conC'entration of H.S in the gas stream at 
standard conditions using the following 
equation: 

C11,.=K[CVnN,-VTTN.> se.mple
<V"N1- VnN,l ble.nkl/V '"'''"' 

where <metric units>: 

C",.=Concentration of H,S at standard con· 
ditions. mg/dscm. 

K=Conversion factor= 17.04x 10' 

<34.07 g/mole H.S> <l,000 llters/m'l <1.000 
mg/gl/=Cl.000 ml/liter> <2H.S eq/molel 

Vrr= Volume of standard Iodine solu
tion= 50.0 ml. 

N1=NormalitY of standard iodine solution. 
g-eq/Jiter. 

Vn= Volume of ste.nde.rd < -0.01 N> sodium 
thiosulfate solution; ml. 

N,=Normality of standard sodium thlosul· 
· fate solution, g-eq/liter. 

v.,,, .. ,=Dry gas volume at standard condi· 
tions, liters. 

Non.~If phenylarslne oxide ls used in· 
stead of thiosulfate, replace N, e.nd Vn In 
Equation 9.5 with N, and V ••· respectively 
caee Sections 7.3.1 and 8.l.31. 
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10. Stability. The absorbing solution Is 
stable for at lee.st 1 month. Sample recovery 

. and analysis should begin within 1 hour of 
aampllng to minimize oxide.tion of the acidi
fied cadmium sulfide. Once Iodine has been 
added to the sample, the remainder of the 
analysis procedure must be completed &e· 
cording to sections 7.2.2 through 7.3.2. 

11. Bibliography. 
11.1 Determination of Hydrogen Sulfide, 

Ammonia.cal Cadmium Chloride Method. 
API Method 772-54. In: Manual on Disposal 
of Refinery We.ates. Vol. V: Sampling and 
Analysis of Waste Gases and Particulate 
Matter. Amerlce.n Petroleum Institute, 
We.shlngt.on, D.C .• 1954. 

11.2 Tentative Method of Determination 
of Hydrogen Sulfide and Mercaptan Sulfur 
In Natural Oas. Ne.ture.J Gas Processors AB· 
soclatlon, Tulsa, Okla., NGPA Publication 
No. 2265-65, 1965. 

11.3 Knoll, J. E., e.nd M. R. Midgett. De· 
termination of Hydrogen Sulfide In Refin
ery Fuel Ge.ses. Environmental Monitoring 
Serles, Office of Research and Develop
ment, USEPA. Research Triangle Park, N.C. 
2'1711, EPA 600/4-77-007. 

11.4 Schelll, G. W., e.nd M. C. Sharp. 
Standardization of Method 11 at a Petro
leum Refinery, Midwest Research Institute 
Draft Report for USEPA. Office of Re
search e.nd Development. Resee.rch Trle.ngle 
Park. N.C. 27711. EPA Contract No. 68-02-
1098. August 1976, ·EPA 600/4-77-088a 
<Volume 1> and EPA 600/4-77-088b <Volume 
2). 

<Secs. 111. 114. 301<a>. Clean Air Act as 
amended <42 U.S.C. 7411, 7414, 7601).) 
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Title .....,rotectlon of Environment 

atAml I-ENVIRONMENTAL l'IOTICTION 
AGENCY 

SUSCHAPTH C-Ala nOGlAMS 

CFRL846-1l 

HEW .SOURCE REVIEW 

Deleeatton of Authority to tho Commonwealth 
of Kentucky 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: The amendments below 
institute certain address changes for 
reparts and applications required from 
operators of new sources. EPA has del· 
ep.ted to the Commonwealth of Ken· 
tucky authority to review new and 
modified sources. The delegated au· 
thority includes the reviews under 40 
CFR Part 62 for the prevention of sig· 
nlficant 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· 
pllcations, submittals, and communica
tions previously required for the dele· 
sated reviews wUl 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, 
Frankfort, 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 a.nd for ma.king this rulema.king 
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 administra
tive amendment was effective on April 
12, 1977, and it serves no purpose to 
delay the technical change of this ad· 
dltion 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. '1401. '7410, '1411. 
'1412. '1601).) 

. Dated: January 10. 1978. 

JOHN c. WHITE. 
Regional Admini8trator. 

RULES AND REGULATIONS 

PAIT 52-APPROVAL AND PROMULGATION 
OF IMPLEMENTATION PLANS 

Part 52 of Chapter I. Title 40, Code 
of Federal Regulations, is amended as 
follows: 

Subpart 5-Kentudry 

1. Section S2.920<c> is amended by 
adding a new paragraph <c><ll> as fol· 
lows: 

f 52.920 Jdentificat.ion of plan. 

• • • • • 
(C) • • • 

<11> Letters requesting delegation of 
Federal authority for the administra
tive and technical Portions of the Pre
vention of Significant Deterioration 
program were submitted on May S and 
J'uly 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> as follows: 

§ 52.931 Significant deterioration or air 
quality. 

• • • • • 
<c> All applications and other intor

mation 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. 

PAIT 60-STANDARDS Of PERFOltMANCE 
FOR NEW STATIONARY SOURCES . 

Part 60 of 'Chapter I. Tith~ 40. Code 
of Federal Regulations. is a.mended as 
follows: 

3. In f 60.4, paragraph <b><S> is 
added as follows: 

§ 66.4 Address. 

• • • • • 
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(b) ••• 

<S> Division of Air Pollution Control. De· 
partment for Natural Resources and Envi
rorunental Protection. U.S. 127. Frankfort. 
Ky. 40601. 

• • • • • 

PART 61-NATJONAL EMISSION STANDARDS 
FOR HAZARDOUS All POLLUTANTS 

Part 61 of Chapter I. Title 40, Code 
of Federal Regulations, is amended as 
follows: 

4. In § 61.04, paragraph <b><S> is 
added as follows: 

f 61.04 Address. 

• • • • • 
(b) .... 

<S> Division of Air Pollution Control. De
pvtment for Natural Resources a.nd Envi
ronmental Protection, U.S. 12'1, Frankfort, 
Ky. 40601. 

• • • • • 
CFR Doc. '18-2032 Filed 1-24-78; 8:A5 aml 
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Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL PROTECTION 
AGENCY 

SUBCH.t.PTH C-All PIOGlAMS 

£FRL 856-11 

PAIT 60-STANDARDS OF PERFORMANCE 
FOR NEW STATIONARY SOURCES 

Delegation of Authority to Siate of Delaware 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 

SUMMARY: This document amends 
regulations concerning a.ir programs 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, 
1978. 
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>}: 
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 AFFECTED BY THIS 
DOCUMENT -

Pursuant to the delegation of au
thority for certain Standards of Per
formance for New Stationary 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, ln 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, submittals, and communications 
to the Administrator pursuant to this 
part must also be addressed, Is set 
forth below. 

RULES AND REGULATIONS 

III. GENERAL 

The Administrator finds good cause 
for foregoing prior public notice and 
for making this rulemaklng effective 
immediately in that it Is an adminJs
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, ScHRAMM, 
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>-<H> • • • 

• • • 

CI> 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 Bullding, Dover, DeL 
19901. 

CFR Doc. 78-4268 Flied 2-15-78; 8:45 am] 

FEDERAi. REGISTER, VOL '3, NO. 13 _ 

THURSDAY, FEIRUAIY, 16, 1971 
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'li'IOlo ®-Cll'®9ooleii oQ 9C'lo ~nvlrcmraol'l9 

©MAP'i'~ll 1-!ENVl!lONMIEN'i'AL PllO'i'IECYION 
AGl!NCV 

WOCNAPYl![l C-AIU PQOGUAm 

CFRL833-11 

l?Al'l.'i' OO-$'i'ANDAllDS O~ l?IH!~OllAAANCIE 
lfOU NIEW $YAYIONAllV 50Yl'l.CIES 

Ct.l'©Q9 1?11lp Miiia 

.AGENCY: Environmental Protection 
Aaency. 
.ACTION: Final rule. 
SUMMARY: The standards limit emis
Glons of total reduced sulfur CTRS> 
ood 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-
111tructed kraft pulp mills to use the 
best demonstrated system of continu
ous emission reduction. 
ia:FFECTIVE DATE: JPebruary 23, 
un8. 
.ADDRESSES: The Standards Support 
rutd Environmental Impact Statement 
<BSEIS> 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-
014bll. Copies of all comment letters 
received from interested persons par
ticipating in this rulemaking are avail
mble for inspection and copying during 
normal business hours at EPA's Public 
Xnformation Reference Unit, Room 
2922 CEPA Library), 401 M Street SW., 
W&Shington, D.C. 

FOR FURTHER INFORMATION 
CONTACT: 

!Don R. Goodwin, Emission Stan
&!.rds and Engineering Division, En
vironmental Protection Agency, Re
ooarch Triangle Park, N.C. 27711, 
telephone No. 919-541-5271. 

13UPPLEMENTARY INFORM.A TION: 
On September 24, 1976 C41 FR 42012>. 
otll.ndards of pepormance were pro
Jl)Osed for new, modified, and recon
CJtructed kraft pulp mills under section 
ll.U of the Clean Air Act, as amended. 
'lrhe significant comments that were 
!i'eeeived during the public comment 
~rlod have been carefully reviewed 
o.nd considered and, where determined 
!Oy the Administrator to be appropri
nte, changes have been included in 
~ notice cif final rulemaking. 

THE STANDARDS 

The standards limit emissions of par
ticulate matter from three affected fa
cilities at kraft puip mills. The limits 
are: 0.10 gram per dry standard cubic 
meter Cg/dscml at 8 percent oxygen 
for recovery furnaces, 0.10 gram per 
ltilogram of black liquor solids <dry 
weight> Cg/kg BLS> for smelt dissolv
ing tanks, 0.15 g/dscm at 10 percent 
oxygen for lime kilns when burning 
gas, s.nd 0.30 cr/dscm at 10 percent 
oxygen for lime ltilns when burning 
oil. Visible emissions from recovery 
furnaces are limited 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 Cppml 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, e.nd 
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 <NSSC> 
liquor and having a green liQuor sulfi
dity of at least 28 percent. In aaditlon, 
TRS emissions from smelt dissolvtng 
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 atock 
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
mble 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'sl approved or promulgated 
under section !10 of the Act, on the 
other hand, must provide for the at
tainment and maintenance of national 
ambient air Quality standards 
<NAAQSl 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 
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or modified source constructe1 in an 
area which exceeds t.he 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 deterioration of air quality provi
sions of the Act <Part Cl. 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" CBACTl 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 n 
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
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 emISs1on control and 
should not preclude the imposition of 
a more stringent emission standard, 
where appropriate. For example, cost 
of achivement 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 
l!l.Chlevable 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 
opera.tors of new sources should be 
aware of this possibility in planning 
for such faclllties. 

ENvIRONMENTAL 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 
about 80 percent below requirements 
of the average existing State regula
tions, and this reduction will prevent 
odor problems from arising at most 
new kraft pulp mills. The secondary 
environmental impacts of the promul
gated standard will be slight increases 
in water demand and wastewater 
treatment requirements. The energy 
Impact of the promulgated standards 
will be small, increasing national 
energy consumption in 1980 by the 
equivalent of only 1.4 million barrels 
per year of No. 6 oil. The economic 
impact will be small with fifth-year 
annualized costs being estimated at 
$33 million. 

PullLIC 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> were distrublted to 
members of the kraft pulp industry 
and several environmental groups at 
the time of proposal. The public com
ment period extended from September 
24, 1976, to March 14, 1977, and result
ed in 42 comment letters with 28 of 
these letters coming from the indus
try, 12 from various regulatory agen
cies, and two from U.S. ·citizens. Sever
al comments resulted in changes to 
the proposed standards. A 'detailed dis
cussion of the comments and changes 
which resulted is presented in Volume 
2 of the SSEIS. A summary is present
ed here. 

SIGNIFICANT COMMENTS AND CHANGES 
MADE IN THE PROPOSED REGULATIONS 

Most of the comment letters re-
ceived contained multiple comments. 
The most significant comments and 
changes made to the proposed reg:nla
tions are discussed below. 

IMPACTS OF THE PROPOSED STANDARDS 

Several commenters expressed con
cern about the increased energy con
sumption which would result from 
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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 analysis of the energy 
impact associated with the standards 
and is discussed in the SSEIS. Al· 
though the standards 'ftill 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 mills 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 adjusted 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. 

Lime Kilns. Numerous coinments 
were received on 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 facilities at 
lime kiln E was responsible for the 
lower TRS emissions observed at this 
lime kiln; and Cc> 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 clearly 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 mill 
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 mills of equivalent 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 is 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 
points: 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. 

AB mentioned above, the TRS stan
dard is based upon the emission con
trol system installed at lime kiln E 
Ci.e., efficient mud washing, good lime 
kiln process operation, and caustic 
scrubbing>. While lt is true that no 
other lime kiln in the United States is 
currently achieving the TRS emission 
levels observed at lime kiln E, there is 
no other lime kiln in the United States 
which is using the same emission con
trol system that is employed at this fa
cility. AB discussed in the SSEIS, an 
analysis of the various parameters in
fluencing 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-

. tion in emissions as observed at lime 
1illn E. Section 111 of the Clean Air 
Act requires that "standards of perfor
mance reflect the degree of emission 
reduction achievable through the ap
plication of the best system of con
tinuous emission reduction which 
(t.Qtting into consideration the cost of 
mchieving such emission reduction, and 
Q.llY nonalr quality health and environ
mental impact and energy require
ments> the Administrator determines 
has been adequately demonstrated for 
that category of sources." Litigation of 
stll!.ndards of performance has resulted 
in clarification of the term "adequate
ly demonstrated." In Portland Cement 
.fu!sociation v. Ruckelshaus <486 F. 2d 
Zl76, D.C. Circuit, 1973 ), the standards 
of performance were viewed by the 
Court as "technology-forcing." Thus, 
1:9'hlle a s:vstem of emission reduction 
must be available for use to be consid
end adequately demonstrated, it does 
not have to be in routine use. Howev
eli', in order to ensure that the numeri
~ emission limit selected was consis
tent with proper operation and main
tenQ.Ilce of the emission control system 
on lime kiln E, continuous monitoring 
mt!:\ was enamined. This analysis indi
c;,ted that a.n emission source test of 
lime kiln E would have found TRS 
emission above 5 ppm greater than 5 
]IW!rcent of the time. This analysis also · 
indicated, however, that it wu ver:v 
Wllikely that an emission source test 
of lime kiln E would have found TRS 
emissions above 8 ppm. Thus, it ap
inued that the 5 ppm TRS numerical 
emission limit · included in the pro
BM>sed standard for lime kilns was too 
lltrlngent. Accordingly, the numerical 
emission limit included in the promul
crgted TRS standard for lime kilns has 
~n ·revised to a ppm. As discussed 
Jmter in this preamble, consistent with 
this change in the numerical emission 
limit, the excess emissions !Mlowa.noe 
included within the emission monttor
ma requirements has been elimtD!l.ted. 

This does not reflect a change in the 
lOOsls for the standard. The standard Is 
otill based on the best system of emfs. 
mion i"eduction, considering cc:rts, for 
controlling TRS emissions from lime 
llllns <i.e., efficient mud washing, good 
lime kiln process operation, a.nd caus
tic scrubbing>. This system, or one 
~uivalent to it, will still be required 
to comply with the standard. 

Since proposal of the standards, 
131;!.iDple losses of up to 20 percent 
during emission source testing have 
~en confirmed. Although these losses 
-erere not considered in selecting the 
numerical emission llmit included in 
the proposed TRS emission standard, 
they have been considered in selecting 
the numerical emission limit included 
in the promulgated standard. Also, 
oinca the &mount of l\!Unple lozs that 

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 ac.-count. 

With regard to the ability 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 ls 
quite small. Consequently, with proper 
operation and maintenance, sodium 
fume due to caustic scrubbing will not 
cause particulate emissions from a 
lime ltiln to enceed the numerical 
emission limit included in 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 indi
cates that the operation of cross recov
ery furnaces ls 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 influencing TRS emissions, are 
considerably different from the levels 
found in straight kraft recovery fur
ne.ces. 

Analysiis of the data indicated that 
'!'RS emissioru; were generall:v less 
than 25 ppm, with only occasional ex
cure:lons exoeeding this level. Conse
quently, the promulgated TRS emis
si<m irt.a.ru:lard has bt!en revised to in· 
elude tA separate TRS numerical em!s· 
aion limit of 25 ppm for cross recovery 
furnaces. 

Smelt Dissolving 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 ltraft pulp 
mills which produced low-yield pulps 
since both TRS and particulate emis
sions from the smelt dissolving tanks 
mre proportional to the tons of black 
liquor solids fed into the tanks. The 
black liquor solids produced per ton of 
e.ir-dried pulp, however, ca.n vuy irub-
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stantially 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 mills 
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 unit of black liquor 
solids fed to the smelt dissolving 
tanks. Since the percent solids and 
black liquor now rate to the recovery 
furnace is routinely monitored at kraft 
pulp mills, the weight of black liquor 
solids corresponding to a particular 
emissioris period will be easy to deter
mine. 

Brown Stock Washers. Several com
ments expressed concern about com
bustion of the high volume-low TRS 
concentration gases discharged from 
brown stock washers and black liquor 
oxidation facilities in recovery fur· 
naces without facing a serious risk of 
explosions. As discussed in the SSEIS, 
information obtained from two kraft 
pulp mill operators indicates that this 
practice is both safe and reliable when 
it ls accompanied by careful engineer
ing and operating practices. Danger of 
a.n explosion occurring is essentially 
eliminated by introducing the gases 
high in 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 oxida
tion facilities within existing kraft 
pulp mills where combustion of these 
gases in an existing facility ls not fea
sible from a safety or economic stand
point. 

COl\TTINtJOt1S I::IONITORING 

Numerous comments were received 
concerning the proposed continuous 
monitoring requirements. Generally, 
these comments questioned the re
quirement to install TRS monitors in 
light of the absence of performance 
specifications for these monitors. 

At the time of proposal of the stan
dards, both EPA and the ltraft 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 speci
fications 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 compatibility 
of vmous TRS emission monitoring 



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 these TRS emission monitoring 
systems will be shown to be compatl· 
ble with Reference Method 16, and 
that performance specifications for 
these systems will be developed. Con· 
sequently, the promulgated standards 
include TRS continuous em!sslon mon
itoring requirements. These require· 
ments, however, will not become effec
tive until performance specifications 
for TRS continuous emissl.on monitor
ing systems have oeen 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. 

lmCl'!:SS l1:1\ilSSIONS 

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 emission 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 ln 
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· 
lty of the source to meet these objec
tives. Performance tests, however, are 
often time consuming and complex. Al; 
a result, while the performance test Is 
11!.tl excellent mechanism for achieving 
these objectives, it is rather cumber
some and Inconvenient for routinely 
achieving these objectives. Therefore, 
the Agency believes that continuous 
monitors mu8t play 11!.tl important role 
in meeting these objectives. 

Excess emissions are defined as emls· 
alons 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-

blned 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 fluctatlans 
could be controlled by more carefully 
attending to those process operating 
parameters during routine operation 
which have. 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 variabillty 
In a process, continuous monitoring 
data are used whenever possible to cal· 
culate an excess emission tl.llowance. 
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 ls used as a 
guideline or screening mechanism for 
interpreting the data generated by the 
excess emission reporting rec;iuire
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 a direct 
indicator of improper operation and 
maintenance. Consequently, exoass 
emission reports must be reviewed wd 
interpreted for proper decisionmal.ting. 

In general, the comments received 
concerning the excess emission report
ing requirements questioned: <l> The 
adequacy of the TRS excess emission 
allowance for lime ttilns a.nd CU the 
lack of a TRS excess emission 
allowance for recovery furnaces. 

With regard to the adequacy oi' the 
TRS excess emissions allowance for 
lime kilns, a reevaluation of the TRS 
emission data from lime l.r1ln Ii! led the 
Agency to the conclusion that, for a 
TRS emission limit of 6 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 ln 
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 altema-

. 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 i;.wail
eble 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 'Mth 
the comments received from the oper
e.tor 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 maintenm.nce, 
or start-ups, shutdowns, or malfunc
tions, most of these excursions reflect
ed unavoidable normal variability in 
the operation of a !u'a.ft pulp mill re
covery furnace. Discounting those ex
cursions in emissions from the data 
which were due to improper operation 
and maintenance, or start-ups, shut
downs, or malfunctions indicates that 
an excess emission allowance of l per
cent ls appropriate for all recovery 
furnaces. 

Including an excess emissions 
allowance In the promulgated &tan· 
dards for recovery furnaces, but not 
for lime kilns, is a reversal of the pro
posed rec;iuirements. 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 ere pe.rticularly 
well suited to controlllng fluctuations 
in the Itraft pulping process. Thus, 
fluctuations in the process tend to 
g>ass through the emission control 
system md show up u fluctuations in 
'X'RS emissions. 

The 11!mlssion control system upon 
which the TRS standard for lime kilns 



Is based consists of efficient mud 
wmshlng, good process operation of the 
lime kiln, and caustic scrubbing of the 
t'lBSes discharged from the lime kiln. 
As with the emission control system 
upon which the standard for recovery 
furnaces is based, the first two emis-
11lon control techniques <i.e., mud 
wmshlng and good process operation> 
iue not particularly well suJted to con
trolling fluctuations In the I.trait pulp. 
Ina process. The third emission control 
technique, however, caustic scrubbing, 
la rui "add-on" emission control tech
nique that can be designed to aecom
modate fluctuations In TRS emissions 
n.nd minimize or essentially eliminate 
these fluctuations. 

mllUSSION n:&TING 

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
aults obtained by Reference Method 
16, as mentioned earlier, dµrtng the 
emission testing program, it was not 
widely known that sample losses could 
cecur within the TRS emission mea-
11urement system. Since proposal of 
the standards, however, sample losses 
of up to 20 percent during emission 
oource testing have been confirmed. 
Although these losses were not consid
ered In selecting the numerical emis
Glon limits Included In the proposed 
TRS emission standards, they have 
~en considered In selecting the nu
merical emission limit Included In the 
promulgated standards. Also, since the 
w.mount of sample loss that occurs 
within the TRS emission measure
ment system during source testing can 
be determined, procedures have been 
e.dded to Reference Method 16 requlr
lna determination of these losses 
during each source test and adjust
ment of the emission data obtained to 
take these losses Into account. This 
will ensure that the TRS emission 
data obtained during a performance 
test are accurate. 

It has also been confirmed that high 
concentrations of SO, will Interfere 
with the determination of TRS emis
sions to some extent. At this point, 
however, It ls not known what SO, 
concentration levels will result In a sig
nificant loss of accuracy In determin
ing TRS emissions. The ability of a ci
trate scrubber to selectively remove 
60, 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 
m.n 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 ln only one EPA emis
sion source test. Accordingly, high SO, 
concentration levels are probably not 
a frequent occurrence within It.raft 
pulp mills. More importantly, howev
er, high SO, concentrations only Inter
fere with the determination of 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><l><B> of the Clean Air 
Act provides that standards of perfor
mance or revisions of them become ef
fective upon promulgation and apply 
to affected facilities, construction or 
modification of which was commenced 
after ihe date of proposal <September 
24, 1976). ' 

N<>Tll:.-An economic s.ssessment has been 
prepared a.s 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: 

$c!!l>£11>imr9 A--@onor<!ll l?r0vlnlona 

1. Section 60.13 is amended to clarify 
the provisions In paragraph <a> by re
vising paragraph <a> to read as follows: 

§60.13 !Wonltorinl!' requivementa. 

<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: 

<l> The continuous monitoring 
system Is subject to the provisions of 
paragraphs <c><2> and <c><3> of this 

- section, or 
<2> otherwise specified In an applica

ble subpart or by the Administrator. 

0 0 0 0 

2. Part 60 Is amended by adding sub
part BB as follows: 

Mi>Gi9 OO-S911>nolordo .,q Po~ormmnco q,,, ttrcQI Pulp 
~ ... 

Sec. 
60.280 Applicability and designation of af

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

<TRS>. 
60.284 Monitoring of emissions and oper· 

atlons. 
60.285 Test methods and procedures. 

AUTHORITY: Secs. 111, 301<a> of the Clean 
Afr Act, es runended [42 U.S.C. 7411, 
7601<a>l. and additional authority as noted 
below. 

Bullt~cir9 OB-S~cindcirc!la 09 l?or\lorra@nco gor 
l:tV<!l\19 i?YIL) Miiia 

G0.280 Applicability Md de11il!'l1Eltion of mf
!Tected fmc'ility. 

<a> The provisions of this subpart 
e.re applicable to the following affect
ed facilities in It.raft 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 kr~ft 
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. 

<b> Any facility under paragraph <a> 
of this section that commences con
struction or modification after Sep
tember 24, 1976, is subject to the re
quirements of this subpart. 

§ 60.281 ll:k!finltion11. 
AB used In this subpart, all terms not 

defined herein shall have the same 
meaning given them In the Act and in 
Subpart A. 

<a> "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 
!l.Dd pressure. Regeneration 'of the 
cooltlng chemicals through a recovery 
process is also considered part of the 
kraft pulp mill. 

<b> "Neutral sulfite semlchemical 
pulping operation" means any oper· 
ation In which pulp is produced from 
wood by cooking (digesting> wood 
chips ln a solution of sodium sulfite 
and sodium bicarbonate, followed by 
mechanical defibratlng <grinding). 

<c> "Total reduced sulfur <TRS>" 
means the sum of the sulfur com
pounds hydrogen sulfide, methyl mer
captan, dimethyl sulfide, and dimethyl 
disulfide, that are released during the 
kraft pulping operation and measured 
by Reference Method 16. 

<d> "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 
condenser<s> and hotwell(s) used to 
concentrate the spent cooking liquid 
that ls 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. 

Cl> "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 semichernical pro
cess or has green liquor sulfidity 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 sernichemical process and has a 
green liquor sullidlty 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 sulfidity" means 
the sulfidity of the liquor which leaves 
the smelt dissolving tank. 

<m> "Smelt dissolving tank" means a 
vessel used for dissolving the smelt 
collected from the recovery furnace. 

<n> "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. 
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 cause to be 
discharged Into the atmosphere: 

< l > From any recovery furnace any 
gases which: 

Cl> 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. 

C2) 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 Cdry weightl[0.2 lb/ton 
black liquor solids Cdry weight)]. 

<3> From any lime kiln any gases 
which contain particulate matter in 
excess of: 

Cl> 0.15 g/dscm C0.067 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. 

I 60.283 Standard for total reduced sulfur 
(TRS). 

<a> On and after the date on which 
the performance test required to be 
conducted by 160.8 ls completed, no 
owner or operator subject to the provi
alons 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 Ca><5> of this section; or 

cm The gases are combus11ed in a re
covery furnace subject to the provi
sions of paragraphs <a><2> or <a><3> of 
this section; or 

CUI> 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 

Civ> It hri.s been demonstrated to the 
Admtnlstrator's satisfaction by the 
owner 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 facility is tech· 
nologically or economically not feasi
ble. Any exempt system will become 
subject to the provisions of this sub
part if the facility is changed so that 
the gases can be Incinerated. 

C2) From any straight kraft recovery 
furnace any gases which contain 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 Cdry 
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. 

I 60.%84 Monitoring of emlulom 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:· . 

Cl> 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. 

<2> 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 I 60.283CaX1> <111> or 
<iv> apply. These systems shall be lo
cated downstream of the cont1;0l 
device<s> and the spanCs> of these con

-tlnuous monitoring system<s> shall be 
set: 

Ci) 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 50 ppm. 

CU> At 20 percent oxygen for the 
continuous oxygen monitoring system. 

Cb> Any owner or operator subject to 
the provisions of this subpart shall In- 1 

stall, calibrate, maintain, and operate 
the following continuous monitoring 
devices: 

Cl> A monitoring device which mea- · 
sures the combustion temperature at 
the point of Incineration of effluent 
gases which are emitted from any di
gester system, brown stock washer 
system, multiple-effect evaporator 
system, black liquor oxidation system, 
or condensate stripper system where 
the provisions of I 60.283<a>Cl>CUI> 
apply. The monitoring device ls 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 ls to be certified by the manu
facturer to be accurate to within a 
gage pressure of ±500 pascals Cea. ±2 
inches water gage pressure). 

CU> A monitoring device for the con
tinuous measurement of the scrubbing 
liquid supply pressure to the control 
equipment. The monitoring device ls 
to be certified by the manufacturer to 
be accurate within ± 15 percent of 
design scrubbing liquid supply pres
sure. The pressure sensor or tap ls to 
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~ 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 proviialons of 
§ 60.283Ca>Cl>CM · or !I 60.283Ca><4> 
!hpply. 

<1 > 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 
11'.verage shall be determined as the 
e.rlthmetic 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 daily 
basis 12-hour average oxygen concen
trations for the two consecutive peri
ods of each operating day for the re
covery furnace and lime ltiln. 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 
uithmetic mean of the appropriate 12 
contiguous 1-hour average oxygen con
centrations provided by each continu
ous monitoring system installed under 
paragraph <a>C2> of this section. 

<3> Correct all 12-hour average TRS 
concentrations to 10 volume percent 
oxygen, except that all 12-hour aver-
1111Je TRS concentration from a recov
ery furnace shall be corrected to ·8 
volume percent using the following 
equation: 

C..,.=C=xC21-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 lillns, Incinerators, or other de

. Vices>. 
Y=the measured 12-hour nveraae 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 
encess emissions a.s follows: 

C 1 > For emissions from any recovery 
furnace periods of encess emissions 
o.re: 

<1> All 12-hour averages of TRS con
centrations above 5 ppm by volume for 
atre.ight kraft recovery furnaces and 
obove 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 !tiln, 
periods of excess emissions are all 12-
bour average TRS concentration 
obove 8 ppm by volume. 

<3> For emissions from any digester 
oystem, brown stoclt washer aystem, 

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) m. (ii), 
or Civ> apply; or 

cm 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 
§ 60.283Ca>Cl>Cii> apply. 

Ce> 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 
!I 60.llCd> provided that: 

Cl> 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: 

m One percent 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 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 'll'eot 11U1ethcdo m.nd J!ll"OCedures. 

Ca> Reference methods in Appendix 
A of this part, except ms provided 
under § 60.8Cb>, shall be used to deter
mine compliance with § 60.282Ca> 11S 
follows: 

Cl> Method 5 for the concentration 
of particulate matter md the essociat
ed moisture content, 

<2> Method 1 for sample and velocity 
traverses, 

C3> When determining compliance 
with !I 60.282Ca>C2>. Method 2 for veloc
ity and volumetric flow rate, 0 

C4l> Method 3 for gas analysis, and 
C5> 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 C0.53 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 es an alternate method 
for Method 5 for determining compli
ance with § 60.282Ca>C1>(i): .Provided, 
That a constant value of 0.009 g/dscm 
C0.004 gr/dscf) is added to the results 
of Method 17 and the st&ck tempera-
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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 (5), 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 !I 60.283Ca><4>. 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. 

_IZ = CC,...F .... + Cr.o1111Fti••H + CowFotts + C 
OtlDSFo"""> ((;}94)/ BLS 

Where: 
lZ = mass of TRS emitted per unity of black 

liquor sollds Cg/kg> (lb/ton> 
C,,.. = average concentration of hydrogen 

sulfide CH.Bl during the test period, 
PPM. 

c,,,.sa = average concentration of methyl 
mercaptan CMeSH> during the 'test 
period, PPM. 

C0,., = average concentration of dimethyl 
sulfide CDMS> during the test period, 
PPM. 

C0 ,... = average concentration of dimethyl 
disulfide <DMDS> during the test period. 
PPM. 

I?_,= O.OOM17 g/m• PPM for metric units 
= 0.08844 lb/ft• PPM for English units 

.!l""""" = 0.00200 g/m' PPM for metric units 
= 0.1248 lb/ft• PPM for Engllsh units 

lli=. = 0.002583 g/m• PPM for metric units 
= 0.1612 lb/ft• PPM for English units 

Fo= = 0.003917 g/m• PPM for metric units. 
= 0.2445 lb/ft• PPM for English units 

Q00 = dry volumetric stack gas flow rate cor
rected to standard conditions, dscm/hr 
Cdscf/hrl 

BLS = black llquor sollds feed rate, kg/hr 
(]b/hr) 

(of.) When determining whether a 
furnace is straight kraft recovery fur
nace or a cross recovery furnace, 
T APPi 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 .. •1c ... • + c.rlJH + c •• icoo 

Where: 
GLS = percent green llquor sulfidlty 
C"°"' = average concentration of Na.. ex

pressed a.s Na.O Cmg/1> 
C,..OH·= average concentration of NaOH 

expressed a.s Na.O Cmg/l> 
c.,..co, = 11.verage concentration of Na.CO, 

expressed as Na.O Cmg/l> 

<e> All concentratiol!lS of particulate 
me.tter and TRS reQuired to be mea
aured 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)(3). 

APPENDIX A-REFERENCE METHODS 

<3> Method 16 and Method 17 are 
added to Appendix A as follows: 

• • • • 
METHOD 16. SEMICONTINUOUS DETERMINATION 

OF SULFUR EMISSIONS FROM STAnONARY 
SOURCES 

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, l>ut 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 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.Sl, methyl mercaptan <MeSHl, di· 
methyl sulfide <DMSl and dimethyl disul
fide <DMDSl by gas chromatographic <GCJ 
separation and flame photometric detection 
<FPDl. These four compounds are known 
collectively as total reduced sulfur <TRSJ. 

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 mllls. 

2. Range and Sensitivit11. 
2.1 Range. Coupled with a gas chromato

graphic system utilizing a ten m1lllllter 
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:ll, 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 milliliter. 

2.2 Using the sample size, the mlnimuip 
detectable concentration Is approximateTy 
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 flame 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 
ca.n 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 eliminat
ed by use of a probe filter. 

3.4 Sulfur Dioxide. SO, ls 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 ellm1-
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 ls at least 50 
percent of full scale. Base line separation ls 
defined as a return to zero ± percent In the 
Interval between peaks. 

4. Precision and Accuracy. 
4.1 GC/FPD and Dilution System Call· 

bratlon 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 callbratlon 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 ls developed to 
adjust calibration accuracy to 100 percent. 

6. Apparatu.a <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 designeu 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 Line. The sample line must 
be made of Teflon.• no greater than 1.3 cm 
('nl 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-coated diaphragm 
type or equivalent. If the pump Is upstream 
of the dilution system, the pump head must 
be heated to 120· c. 

6.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are made of Inert materials <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 chro
matograph rnust 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. Oas metering system 
t.o measure sample, fuel. combustion gas, 
and carrier gas flows. 

•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 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. 

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 ls set so that the 
smaller peak Is ·at least 50 percent of full 
scale. Base line separation ls defined In Sec
tion 3.4. Systems not meettng 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. 

6.5.1 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 
flowmeter shall be callbrated after 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 flow data that would 
yield the lowest flow measurement. Calibra
tion with a wet test meter before a test Is 
optional. 

5.5.3 Const.ant Temperature Bath. Device 
capable of maintaining the permeation 
tubes at the callbratlon temperature within 
±0.1· c. 

5.5.4 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ±1" c. 

6 . .Reagent& 
6.1 Fuel. Hydrogen <H.> 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. AU 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. 

6.5 Calibration Gases. Permeation tubes, 
one each Of H.S. MeSH, DMS. and DMDS, 
agra.vtmetrlcally calibrated and certified at 
some convenient operating temperature. 
These tubes consist of hermetically sealed 
FEP Teflon tubing In which a llqulfled gas
eous substance ls enclosed The enclosed gas 
permeates through the tubing wall at a con
stant rate. When the temperature Is con
stant, calibration gases caverning a wide 
range of known concentrations ca.n be cen
erated by varying and accurately measurtnc 
the flow rate of diluent gas passing over the 
tubes. These calibration gases are used to 
calibrate the OC/FPD system and the dilu
tion system. 

7. Pretut 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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'1.1 After the complete measurement 
oyotem has been set up a' the site and 
deemed to be operational, the following pro
cedures should be completed before sam
pling Is Initiated. 

'1.1.1 Leak Test. Appropriate lealt test 
proredures should be employed to verify the 
Integrity of all components, sample lines, 
Md connections. The following lealt test 
procedure Is suggested: For components up
otl"l!am of the sample pump, attach the 
probe end of the sample line to a ma- no
meter or vacuum trauge, start the pump and 
pull greater than 50 mm <2 In.> Hg vacuum, 
cloae off the pump outlet, and then stop the 
pump and ascertain that there Is no leak for 
1 minute. For components after the pump, 
09ply n slight positive pressure and check 
for leaks by applying a liquid <detergent In 
onter, for exrunple> at each Joint. Bubbling 
Indicates the presence of a leak. 

'1.1.2 System Performance. Since the 
complete system Is calibrated following each 
tei:it, 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 
Illy observing the response of fiowmeters or 
of the OC output to changes In now rates or 
cnllbratlon gas concentrations and ascer
trunlng the response to be within predicted 
llmlts. In any component, or If the complete 
oystem falls to respond In a normal and pre
dictable manner, the source of the discrep
MCY should be Identified and corrected 
~fore proceeding. 

Q. Calibration. Prior to any sampling run. 
co.llbrate 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 
~ond and any subsequent runs. The call
brntlon must, however, be verified as pre
ccrlbed In Section 10, after the last run 
DU\de within the 24-hour period.) 

Q.l 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 
I.a complex, and It requires a understanding 
of the Individual system being used. Each 
oylltem should Include a Written operating 
mnnual describing In detail the operating 
procedures associated with each component 
In the measul"l!ment system. ln addition, the 
operator should be familiar with the operat
ing principles of the components; particular
ly the GC/FPD. The citations In the Blb
Uo:rraphy at the end of this method are rec
ommended for review for this purpose. 

G.2 Calibration Prooadure. Insert the per
meation tubes Into the tube chamber. 
Check the bath temperature to l!SSure 
oareement with the calibration temperature 
of the tub$ within :t:O.l' C. Allow 24 hours 
for the tubes to equilibrate. Alternatively 
~ulllbratlon may ~ verified by injecting 
=pies of calibration f!1IS at 1-hour lnter
lrols. The permeation tubes can ~ assumed 
to hove reached equilibrium when consecu
t.!ve hourly samples Q.gree within the precl

. olon limits of Section 4.1. 
Vnry the emount of air flowing over the 

tu~ to produce the desired concentrations 
for calibrating the analytical QDd dilution 
Ol71ltems. The air flow across the tubes must 
nt nil times eii:ceed the now requirement of 
the a.nalytlcal systems. The concentration In 
!!>nrtD f;l<!r million aenerated by a tube con
tclnlng a specific permeant can ~ calculat-
oo M follows: p 

r c = t< ~ 
Jr.Quatlon 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 Md '160 mm 

Hg=24.04 1/g mole. 

8.3 Calibration of analysis system. Gen
erate a series of three or more ltnown con
centrations spanning the linear range of the 
FPO <approximately 0.05 to 1.0 ppm> for 
each of the four major sulfur compounds. 
Bypassing the dilution system. inject these 
standards Into the OC/FPD QDalyzers and 
monitor the responses. Three injects for 
ea.ch 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 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 ltnown 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 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 aas concentration determined 
under this paragraph. Repeat this proce
dure for each stage of dilution required. Al
ternatively, the OC/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 applica
ble. 

9. Sampling and Analysis 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. 
Beato sampling and dilute the sample ap
proximtely 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 
ue injected Into the OC/FPD analyur for 
o.nalysls. · 

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. 
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9.2.2 Observation for Clogging of Probe. 
If reductions In sample concentrations are 
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 lt 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, :t:20 percent, must 
be Introduced Into the sampling system at 
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 ltnown value to 
determine the sampling system loss. A sam
pling system loss of more than 20 percent is 
unacceptable. Si;.mpllng losses of 0-20 per
cent must be corrected for by dividing the 
resulting sample concentration by the frac
tion of recovery. The ltnown gas sample may 
be generated using pe,nneation 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 a partial recalibration using 
the procedures In Section 8. Only H.S <or 
other permeantl need be used to recalibrate 
the GC/FPD analysis system <8.3> and the 
dilution systRm < 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 calibra
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. Calculatiom. 

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 anaylsis 
made by summing the concentrations of 
each reduced sulfur compound resolved 
during 11 given analysis. 

TRS=I <H.S. MeSH. OMS, 2DMDS>d 

Equation 16-2 
where: 
TRS=Total Nduced sulfur In ppm, wet 

basis. 
H.S=Hydrogen sulfide, ppm. 
1\lleSH=llliethyl mercaptan, ppm. 
DMS=Dlmethyl sulfide, ppm. 
DMDS=Dlmethyl disulfide, ppm. 
d=Dllutlon factor, dimensionless. 



11.3 Average TRS. The average TRS will 
be determined as follows: 

N 
TRS. 

i = l 1 

Average TRS= NCT=D 
WO 

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-Determlnation of Moisture In Stack 
Gases <36 FR 24887>. 

11.4 Average concentration of Individual 
reduceCl 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. 
12.1.1 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 heating tape. 

12.1.1.2 Sample Line :Yu Inch Inside diam
eter Teflon tubing, heated to 120· C. This 
temperature is controlled by a thennostatlc 
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 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.l 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 
dilution 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 shovm 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 nowmeter should agree 

12.l.2.3 Tubing. Teflon tubing and flt- within the speci11ed precision llmJts. 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 now 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 dimen- least once each year. 
sions to house dilution apparatus. 12.1.4.3 Constant Temperature Bath. Ca-

12.1.2.5 Flowmeter... Rotameters or pable of maintaining permeation tubes at 
equivalent to measure flow from 0 to 1500 certlllcatlon temperature of 30" C. within 
ml/min ± 1 percent per dilution sta~e. ±0.1" C. 

12.1.3 Gas Chromatograph Columns. 12.2 Reagents 
Two types of colwnns are used for separa- 12.2.1 Fuel. Hydrogen <H,l prepurlfled 
lion of low and high molecular weight grade or better. 
sulfur compounds: 12.2.2. Combustion Oas. Oxygen <O,l re-

12.1.3.1 Low Molecular Weight Sulfur search purity or better. 
Compounds Column <GC/FPD-ll. 12.2.3 Cai;rier Gas. Nitrogen <N,l prepurl-

12.1.3.1 Separation Column. 11 m by 2.16 fled grade or better. 
mm <36 ft by 0.085 lnl inside diameter 12.2.4 Diluent. AJr containing less than 
Teflon tubing packed with 30/60 mesh 60 ppb total sulfur compounds and less than 
Teflon coated with 5 percent polyphenyl 10 ppm each of moisture and total hydro
ether and 0.05 percent orthophosphorie carbons, and filtered using MSA filters 
acid, or equivalent <see Figure 16-3). 46727 and 79030, or equivalent. Removal of 

12.1.3.1.2 Stripper or Precolumn. 0.6 m sulfur compounds can .be verified by !nject
by 2.16 mm <2 ft by 0.085 lnl 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 12.2.6 Compressed AJr. 60 psig for OC 
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 gravimetrically calibrated and certl-

12.1.3.1.4 Oven. For containing sample fled at 30.0" 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 
± 1 • C. weight compounds are as follows: nitrogen 

12.1.3.1.5 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-

12.1.3.1.6 Flow System. Gas metering gen flow rate of 80 cc/min, oxygen flow rat~ 
system to measure sample flow, hydrogen of 20 cc/min, and sample flow rate between 
flow, and oxygen flow <and nitrogen carrier 20 and 80 cc/min. 
gas flow>. 12.3.2 High-Molecular Weight Sulfur 

12.1.3.1.7 Detector. Flame photometric Compounds. The operating parameters for 
detector. the GC/FPD system for high molecular 

12.1.3.1.8 Eleetrometer. Capable of full weight compounds are the same as In 12.3.1 
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. 

12.1.3.1.9 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 analysis. GC/ 
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-lll. • molecular weight compounds Include hydro-

12.1.3.2.1. Separation Column. 3.05 m by gen sulfide, methyl mercaptan. and di-
2.16 mm <10 ft by 0.0885 In> Inside diameter methyl sulfide. GC/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.l Tube Chamber. Glass chamber flushed, the stripper column Is backflushed, 
of sUfflelent 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 e&llbra
nowmeters In the range 0-3 l/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. Bibliography. 
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JO:rHOD n. DETERXINAnON or PARTICULATE 
DllSSJO'NS PROM STATIONARY SO'DRCES 01'1· 
STACK J'ILTRATlON METHOD) 

lntroductton 

Particulate matter Is not an absolute 
Quantity; rather, it Is a function of tempera· 
ture and pressure. Therefore. to prevent 
varlablllty ln 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 <l.e., 
temperature and pressure>, temperature has 
the irreater effect upon the amount of par. 
ticulate matter ln an effluent gas stream; In 
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 ln an applicable 
subpart of the standards, particulate matter 
ls defined with respect to temperature. In 
order to maintain a collection temperature 
of 250' F. Method 5 employs a heated glass 

IULES AND REGULATIONS 

sample probe and a heated filter holder. 
This eQulpment Is somewhat cumbersome 
and reQU!res ca.re 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 
ltack temperature. 

This method describes an ln·stack sam
pling system arid sampling procedures for 
use ln such cases. It Is Intended to be used 
only when specified by an applicable sub
part of the standards, and only within the 
&ppllcable temperature limits Uf specified>. 
or when otherwlse approved by the Admin
istrator. 

1. Principle and Appltcal>Utt11. 
1.1 Principle. Particulate matter ls with· 

drawn lsoklnetlcally from the source and 
collected on a glass fiber filter maintained 
at stack temperature. The particulate mass 
ls determined gravlmetr!callY 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 ls 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 5 percent of the stack cross-sec
tional area <see Section 4.1.2>. 

2. Apparatus. 

2.1 Sampling Train. A schematic of the 
sampling train used In this method is shown 
In Figure 1 '1-1. Construction details for 
many, but not all, of the train components 
are given In API'D-0581 <Citation 2 in Sec
tion '1>; for changes from the APTD-0581 
document and for allowable modifications 
to Figure 1'1-1, consult with the Administra
tor. 
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The operating and maintenance proce
dures for many of the sampling train com
ponents are described in APTD-0576 <Cita
tion 3 in Section 7>. Since correct usage Is 
Important in obtaining valid results, all 
users should read the API'D-0576 document 
and adopt the operating and maintenance 
procedures outlined in It, unless otherwise 
specified herein. The sampling train con
sists of the following components: 

2.1.1 Probe Nozzle. Stainless steel C316l 
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 lsoklnetic 
sampling should be available, e.g., 0.32 to 
1.27 cm c \.ii to '>ii ln>-r larger If higher 
volume sampling trains are used-inside di
ameter CID> nozzles in increments of 0.16 cm 
C Vu 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 
bolder shall be constructed of borosilicate 
or quartz glass, or stainless steel; If a gasket 
Is used, It shall be made of silicone rubber, 
Teflon, or stainless steel. Other holder and 
casket 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 2-6bl. It Is recommended: (1) that 
the pltot tube have a known baseline coeffi
cient, determined as outlined in Section 4 of 
Method 2; and <2> that tills known coeffi
cient be preserved by placing the pltot tube 
In an interference-free arrangement ~1th re

.spect to the sampling nozzle, filter holder, 
and temperature sensor <see Figure 17-1). 
Note that the 1.9 cm <0.75 inl 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 API'D-0581, 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-sampling assemblies that do not 
meet the minimum spacing requirements of 
Figure 17-1 <or the equivalent of these re
quirements, e.g., Figure 2-7 of Method 2> 
may be used; however, the pltot tube coeffi
clen'-8 of such usemblles shall be deter
mined by calibration,· using methods subject 
to the approval of the Administrator. 

2.1.11 Differential Pressure Gauge. In
clined manometer or equivalent device 
<two>. as described in Section 2.2 of Method 
2. One manometer shall be used for velocity 
head CApl readings, and the other, for ori
fice differential pressure readings. 

RULES AND REGULATIONS 

2.1.6 Condenser. It Is recommended that 
the implnger 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: (1) 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 C68' Fl 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' 
Fl, 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 within 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 pitot tube, the system shall enable checks 
of lsokinetic rates. 

Sampling trains utilizing metering sys
tems designed for higher flow rates than 
that described In API'D-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, ln 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 <O.l in. Hg> per 30 m ClOO 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 ln 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, ln a fixed configuration. If the tem
perature sensor is attached in the field; the 
sensor shall be placed in an lnterference
free arrangement ~1th respect to the Type 
S pitot tube openings <as shown in Figure· 
17-1 or in Figure 2-7 of Method 2>. Alterna
tlvelr. the temperature sensor need not be 
attached to either the probe extension or 
Dltot tube during sampling, provided that a 
difference of not more than 1 percent ln 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 
wash 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, unless 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 suitable 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 lf'sillca gel Is weighed in the field. 

2.2.8 Funnel. Glass or polyethylene, to 
aid in sample recovery. 

2.3 Analysis. 
2.3.l 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 laboratory environ
ment. · 

2.3.7 Temperature Gauge. To measure 
the temperature of the laboratory environ
ment. 

3. Reagents. 
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 C00.05 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-
me&h. If previously used. dry at 175' C C350' 
Fl 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 Administra
tor. 

3.1.3 Crushed Ice. 
3.1.4 Stopcock Grease. Acetone-insoluble. 

heat-stable silicone grease. This is not nec
essary If screw-on connectors with Teflon 
sleeves, or similar, 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 <00.001 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 rel!· 
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-0576, unless otherwJse specified 
herein. 

Weigh several 200 to 300 g portions of> 
s!Uca 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 silica gel need not be 
preweighed, but may be weighed directly In 
Its lmplnger 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. AB an alternative, label the ship
ping containen; <glass or plastic petri dishes> 
and keep the filters In these contalnen; 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 atm06phere for a period 
greater than 2 minutes and a relative hu· 
mldlty above 50 percent. Alternatively 
<unless otherwise specified by the Admlnls· 
tratorl, 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 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 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: 
<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, consult with the 
Administrator <see also Citation 10 In Sec· 
Uon 7>. Determine the stack pressure, tem
perature, and .the range of velocity heads 
using Method 2: It Is recommended that a 
leak-check of the pltot lines <see Method 2, 
Section 3.ll be performed. Determine the 
moisture • conttnt 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 
3.8; lf Integrated Method 3 sampling is used 
for molecular weight determination, the In· 
tegrated bag sample shall be taken slmulta· 
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 elze 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 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 to assembly or until sampling Is about 
to begin. 

If impingers are used to condense stack 
gas moisture, prepare them a8 follows: place 
100 ml of water In each of the first two lm
pingers. leave the third tmpinger empty, 
and transfer approximately 200 to 300 g of 
preweighed silica gel from Its container to 
the fourth lmpinger. 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 implnger may 
be determined to the nearest 0.5 g and re
corded. 

If some means other than lmplngers 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 

IULES AND IEGULATIONS 

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 circumvent 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 s111cone 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 tm
plngers. 

. 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 aampllne 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 approxtmately 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. Hg>; note that a lower 
vacuum may be used, provided that lt 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. <0.02 cfml, 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 .dose the by-pass valve until the de
sired vacuum Is reached. Do not .reverse di
rection of by-pass valve. If the desired 
vacuum ls 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 impingerl 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 ls found to be no 
greater than 0.00057 m•/mln <0.02 cfml 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; 
lf, 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.l, except that It shall 
be conducted at a vacuum equal to or great
er than the maximum value reached during 
the sampling run. If 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 less>. the results are 
acceptable, and no correction need be ap· 
plied to the total volume of dry gas metered. 
If, however, a higher leakage rate ls ob
tained, the tester shall either record the 
leakage rate and correct the sample volume 
as shovm 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 lsokinetic, unless otherwise 
specified by the Administrator. 

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 least 
once at each sample point during each time 
Increment and additional readings v.·hen 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 Jeni 
and zero may drift due to vibrations and 
temperature changes, make periodic checks 
during the traverse. 
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Figure 17-3. Particulate field data. 
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Clean the portholes prior to the test run 
1 minimize the chance of sampling the de- ~ 
oslted material. To begin sampling, remove 
be nozzle cap and verify that the pltot tube 
nd probe extension are properly posl
loned: Position the nozzle at the first tra
•erse point with the tip pointing directly 
nto the gas stream. Immediately start the 
;>ump and adjust the flow to l.soklnetic con
tlltlons. Nomographs are available, which 
aid In the rapid adjustment to the lsoklnetlc 
sampling rate without excessive computa
tions. These nomographs are designed for 
use when the Type S pltot tube coefficient 
Is 0.85±0.02, and the st.a.ck gas equivalent 
density <dry molecular weight> ls equal to 
29±4. APTD-0576 details the procedure for 
using the nomographs." If c. and 114., are out
side the above stat.ed ranges, do not use the 
nomographs unless appropriate steps <see 
Citation 7 In Section 7> are taken to com
pensate for the deviations. 

When the st.a.ck Is under significant nega
tive pressure <height of hnplnger 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 dllution 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 lee to the lm
pinger ice bathl 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 lsoklnetic sampling 
difficult to maintain, the filter may be re
placed in the midst of a sample run. It ls 
recommended that another complete filter 
holder assembly be used rather than at
tempting to change the filter Itself. Before a 
new filter holder is In.stalled, conduct a leak 
check, as outlined In Section 4.1.4.2. The 
total particulate weight shall Include the 
summation of all fllter assembly catches. 

A single train shall be used for the entire 
sample run. r-~.:ep• :n 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 wlll be subject to 
the approval of the Admlnlstrator. Note 
that When two or more trains are used, a 
separate a"ft.1ysis of the collected particu
late from each train shall be performed, 
unless identical nozzle sizes 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. Al.so, 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 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 ls difficulty In 
maintaining lsoklnetlc rates due to source 
conditions, consult with the Administrator 
for possible variance on the lsoklnetlc rates. 

4.2 Sample Recovery. Proper cleanup 
procedure begins as soon as the probe ex
tension assembly is removed from the st.a.ck 
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· 1s 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, dJsconnect the filter bolder
probe D02Zle 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 umbilical cord 
from the condenser outlet and cap the 
outlet. If a flexible line Is used between the 
first lmplnger <or condenser> and the probe 
extension, disconnect the line at the probe 
extension and let any condensed water or 
liquid drain Into the lmp!ngers 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 u.sed 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. 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 In.side 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, auantltatlvely 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 analysis. Perform the acetone 
rinses as follows: 

Carefully remove the probe nozzle and 
clean the In.side surface by rinsing with &e·j 
etone from a wash bottle and brushing with1 
a Nylon bristle brush. Brush until acetone 
rinse shows no visible particles, after which 
make a flilal rinse of the In.side 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
tainer. Between sampling run.s, keep 
brushes clean and protected from contami
nation. 

After ensuring that all Joints are wiped 
clean of sllicone grease <U applicable>, clean 
the In.side of the front half of the filter 
holder by rubbing the surfaces with a Nylon 
bristle brush and rln.slng with acetone. 
Rinse each surface three times or more If 
needed to remove visible particulate. Make 
final rlnae of the bruah and filter holder. 
After. all acetone washln&'s and particulate 
111&tter 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 lts 
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
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 ls 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 ls to 
be used for moisture calculations, do not use 
any water or other liquids to transfer the 
silica gel. If a balance ls available In the 
field, follow the procedure for Container 
No. 3 under "Analysis." 

Condenser Water. Treat the condenser or 
lmpinger 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 ls 
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. Discard the llq1,ld 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. 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 contalnlnlf 
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 ls 
gnater, 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 
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105' C c220· F>. whichever Is less, for 2 to 3 
hours. cooled ln the desiccator, and weighed 
to a constant weight, unless otherwise speci-

fled 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 _________________________ _ 

Run No. ________________________ _ 

Filter No. ----------------------

Amount liquid lost during tr1nsport ---------------

Acetone blink volume, ml-------------------

Acetone wash volume, ml_-_________________ _ 

Acetone black concentration, mg/mg (equation 17-4) 

Acetone wash blank, mg (equation 17-5) 

WEIGHT~ 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 I. 

INCREASE. g = VOLUME WATER. ml 
1 g/ml· 

Figure 17-4. Analytical data. 
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Container No. Z. 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 lmpinger> to the near
est 0.5 g using a balance. 

"Acetone Blank" Container. Measure ac
etone In this container either volumetrically 
or gravlmetrically. 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 Jog 
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 in.>. 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 1(0.004 In.>. When nozzles become 
nicked, dented, or corroded, they shall be 
reshaped, sharpened, and recalibrated 
before lise. Each nozzle shall be permanent· 
ly and uniquely Identified. 

5.2 Pltot 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> 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 
cfm>: 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•/min <0.02 
cfm>. 

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· 
flee meter coefficients, may be used, subject 
to the approval of the Administrator. 

NoTE.-lf 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 met.er 
and condenser outlet, shall be calibrated 
against mercury·ln-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 Jess 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 In.> water column by blow
ing into the rubber tubing. Pinch off the 
tubing and observe the manometer for one 
minute. A loss of pressure on the mano
meter Indicates a leak In the meter box; 
lea.ks, If present, must be corrected. 
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5.6 Barometer. Calibrate against a mer
cury barometer. 

6. Ca.lculations. Carry out calculations, re
taining at 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-sectional area of nozzle, m• <ft•>. 
~=Wa.'«:r , ... IA• In the gas stream, propor

tion by volume. 
C.=Aceto11e blank re51.!•le concentration, 

mg/g. 
c.=Concentration of partic~ate matter In 

stack gas. dry basis. COrrt::\..'"'li to stan
dard t"Onditio~. g/dscm (g/ds<t>. 

I= Percent of lsok.inet1c sampling 
L..=Maximwn &CC-..tllble leak.f.ge rate for 

either a pretest lea.a "heck or for a leak 
. check following a comP<nent change; 
.equal to 0.00057 m•/mii; <0.02 cfml or 4 
'pereent' of· the a\·erag ~ sampling rate, 
whichever Is less .. 

L.= Individual J.eak'a.ge rate nbserved during 
the leak check condU;ted p:tor to the 
"!""' component Chan fr <I= I. 2. 3 . . . 1'1 •. 
m•/.(".l.!n lcfml. 

L.=Leakage i~te o~rved d11ring the post
test leak che,11., m•/min lcfm>. 

m.=Total amo'.i.".lt of particulate matter col
. lected. mg. 

M. =Molecular weight of water, 18.0 g/g
mole 08.0 lb/lb-mole>. 

m,=Mass of residue of acetone after evapo
ration. mg. 

P.,,=Barometric pressure at the sampling 
site, mm Hg <in. Hg>. 

P,=Absolute stack gas pressure. mm Hg <in. 
Hgl. 

P,..=Standard absolute pressure. 760 mm 
Hg <29.92 in. Hgl. 

R=Ideal gas constant, 0.06236 mm Hg-m•/ 
'K-g.mole <21.85 In. Hg-ft'/"R-lb-molel. 

Tm=Absolute a1·erage dry gas meter tem
perature <see Figure 17-3>. 'K C°Rl. 

T,=Absolutf' average stack gas temperature 
<see Figure 17-3>. 'K <"R>. 

T,,.=Standard absolute temperature, 293'K 
<528'Rl. 

V,= Volume of acetone blank. ml. 
V,.=Volume of acetone used in wash. ml. 
V"=Total volume of liquid collected in im-

pingers and silica gel <see Figure 17-4 >. 
ml. 

Vm=Volume of gas sample as measured by 
dry gas meter. dcm <def>. 

Vm••w=Volume of gas samplf' measured by 
the dr~· gas meter, corrected to standard 
conditions, dscm <dscfl. 

v ... ,.,=Volume of 1;1.'ater vapor in the gas 
sample. corrected to standard condi-
tions, scm <scfl. -

\',=Stack gas \'elocity, 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 =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/ml <G.002201 
lb/mil. 

II= Total sampling time, min. 
II, =Sampling time interval. from the begin

ning of a run until the first component 
change, min. 

11,=Sampling time interval, between two 
successive component changes. begin
ning with the Interval between the first 
and second changes, min. 
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11,=Sampling time interval, from the final 
<n'"> component change. until the end of 
the sampling run, min. 

13.6=Specific gravity of mercury. 
60=Sec/mtn. 
IOO=Converslon to percent. 

6.2 Average dry gas meter temperature 
and average orifice pressure drop. See data 
sheet <Figure 17-3l. 

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. Hi> by using Equation 17-1. 

'•l•tdl • v.{1:~ t"; ,:, #.;j 
Pba + (6H/13.6) = Kl V my -"'""'--r....,... __ _ 

m 

Equation 17-1 
where: 
K,=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 i.,. 
If L. or r... exceeds L.. Equation 17-1 must be 
modified as follows: 

<al Case I. No component changes made 
during sampling run. In this case. replace 
Vm in Equation 17-1111.ith the expression: 

CV .,-<J....-L.,l8l 

<bl Case II. One or more component 
changes made during the sampling run. In 
this case, replace Vm in Equation 17-1 by the 
expression: 

- (L - L ) o I P a P 

and substitute on!.Y for those leakage rates 
<4 nr T...> 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. 

vw(std) 

vm(std) + vw(std) 

Equation 17-3 

8.6 Acetone Blank Concentration. 

Equation 17-4 
8.7 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.,.....,l 

Equation 17-8 
6.10 Conversion Factors: 

From To Multiply by 

scf ............................ m• ........................... 0.02832 
(/ft• ......................... gr/ft• ...................... 15.43 
g/ft• ......................... lb/ft•...................... 2.205x10·· 
g/ft •......................... s/m • ....................... 35.31 

6.11 lsokinetic 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 a.re acceptable. If 
the results are low in comparison to the 
standard and I Is beyond the acceptable 
range, or, if I Is Jess than 90 percent, the Ad
ministrator 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-Protedion of Environment 

[F'RL 848-21 

OtAPTER ~NVIRONMENTAL 
PROTECTION AGENCY 

PART 60-SJANDARDS Of PERFOR
MANCE FOR NEW STATIONARY 
SOURCES 

PART 61-41ATIONAL EMISSION 
STANDARDS FOR .HAZARDOUS AIR 
POUUTANTS 

Revision of Authority Citations 

AGENCY: Environmental Protection 
Agency <EPA>. 

ACTION: Final rule. 
SUMMARY: This action &qlends the 
authority cltlations for Standards of 
Performance for New Stationary 
Sources and National Emission Stan
tards for Hazardous Pollutants. The 
amendment adopts the redesignatlon 
of classification numbers aa changed 
In the 1977 amendments to the Clean 
Air Act. As amended, the Act formerly 
classi.fied to 42 U.8.C. 1857 et seq. has 
been transferred and Is now classified 
to 42 U.S.C. 7401 et seq. 

EFFECTIVE DATE: March 3, 1978. 

FOR FURTHER INFORMATION 
CONTACT; 

Don R. Goodwin, Emission Stan· 
d&rds and Engineering Division, En
vironmental Protection Agency, Re
search Triangle Park, N.C. 27711 
telephone 919-541-5271. 

SUPPLEMENT ARY INFORMATION: 
This action is being taken 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 It un
necessary to propose and invite public 
comment. 

Dated: February 24, 1978. 
DOUGLAS M. Cos'tl.E, 

Admtnistrator. 
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. 301Ca> of the Clean 
Air Act as amended (42 U.S.C. '1411, 
7601<a». unless otherwise noted. 

§§ 60.10 and 60.24 [Amended] 

2. Following§§ 60.10 and 60.24<g> the 
following authority citation is added: 
<Sec. 116 of the Clean Air Act a.s amended 
(42 u.s.c. 7416». 
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§§ 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 [Amend
ed] 

3. The following authority citation Is 
added to the above sections and ap.. 
pen dices: 
<Sec. 114. Clean AJr Act is amended <42 
u.s.c. 7414)). 
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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· 
llshes standards of performance for 
new or modified lignite-fired steam 
generators with heat input rates great
er than 73 megawatts <250 mllllon 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. 
AD'DRESSES: The "Standards Sup.. 
port and Environmental Impact State
ment <SSEIS>. Volume 2: Promulgated 
Standards of Performance for Lignite. 
Fired Steam Generators" <EPA-450/2-
'16-030b> may be obtained by writing 
the U.S. EPA Library CMD-35), Re
search Triangle Park, N.C. 27711. 
Volume 1 of the SSEIS, "Proposed 
Standards of Performance for Lignite. 
Fired Steam Generators" <EPA-450/2-
76-030al, 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: 

IULES AND REGULATIONS 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
<MD-13>, Environmental Protection 
Agency, Research Triapgle Park, 
N.C. 27711, 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 mllllon Btu per hour>. 
Steam generators which burn Ugnitie 
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 
irenerators were not exempted from 
the standards for sulfur oxides and 
particulate matter, however.> Since 
1971, EPA has gathered additional in· 
formation on lignite-fired facllitles, 
and on December 22, 1976 <41 FR 
55791>, the Agency proposed to amend 
Subpart D by establishing a standard 
of performance of 260 nanograms per 
Joule <ng/Jl of heat input <0.6 pound 
per million Btu> for NO, emissions 
from new lignite-fired steam gener· 
ators. Supporting information for the 
proposed standard was published ID 
Volume 1 of the SSEIS for ]J.gnlte
flred 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 facllities to 
bum lignite mined in· North Dakota, 
South Dakota, and Montana <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 C0.6 lb/10• Btu> 
except that 340 ngtJ <0.8 lb/10• Btu> 
is allowed from cyclone-fired steam 
generators burning ]J.gnlte mined in 
North Dakota, South Dakota, and 
Montana. Both standards apply only 
to boilers which bum lignite, with 
heat input rates greater than 73 
megawatts <250 million Btu per hour>. 
and for which construction or mod.if!· 
cation began a.fter December 21, 1976. 

RATIONALE POR FINAL STANDARDS 

The NO, standard origtnally pro
pased by EPA, 260. nrt/J, may have 
prevented the use of cyclone-fired 
, 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· 
menters argued that the utilization of 
cyclone-fired boilers ts 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 
utWtles claim that their low sodium 
content reserves are· being rapidly de
pleted. The commenters said that cy
clones have Inherently lower fouling 
and alaggtng 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 llttle operating experience 
with pulverized-fired boilers, the alter· 
native .to large cyclones, and It Is 
doubtful that these units can bum 
high sodium lignite 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 utilization 
of cyclone-fired boilers. The cqm· 
menters also argued that the propoaed 
standard would place an economic 
burden on the electirc power utllities 
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-flr,ed boilers to 
be able to predict their reliabllity 
when burning high sodium ]J.gnlte. 
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 utlizatlon 
of cyclone-fired boilers and assure the 
continued use of our country's abun· 
dant resources of lignite. Lignite 
mined in Texas, the only other known 
major lignite formation, generally bas 
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 ·wm be 
limited to 260 ng/J <0.6 lb/10• Btu>. as 
or1ginally proposed . 
. Cyclone-fired boilers could account 

for 10 to 20 percent of all new ]J.gnlte
fired steam generators, based on EPA 
estimates of lignite 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 nottJ that standards of 

performance for new sources estab
lished under-section 111 of the Clean 
Air Act renect 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 achlev- . 
Ing such emission reduction, any non
alr quality health and environmental 
·tmpact and energy requirements>. 
State im,plementaUon 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, SIPs must in some 
cases require greater emission reduc
.tfons 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 f'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 achjeve 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 Cl. 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-<:a&e basis, taking into account 
.energy, environmental, and economic 
tmpacts 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
Uon 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 wtll 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 

IULES-AND REGULATIONS 

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 
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 
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 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 sucn facilities. 

ENvIRONMENTAL AND ECONOMIC Ii4PACTS 

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 ateas are now low, emission reg
ulations are important because: (1) 
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, emission 
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, 
emissions would have been reduced by 
about 29 percent If the use of cyclones 
had been restricted by the standard 
originally proposed. Thus, the contin
ued use of cyclone-fired boilers wtll 
have only a minor adverse impact on 
air quality. 

The NO, emission standards will 
have no impact on water pollution, 

solid waste disposal, sulfur dioxide and 
particulate emissions, 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 1 
and 2 of the SSEIS. 

The NO, emission standards will 
cause capital costs for new lignite-fired 
plants to increase by, at most, only 0.5 
percent and operating costs will rJse 
even less. Therefore, capital and oper
ating expenses will rise only nominal
ly. Since the price consumers pay for 
electric power Is ~enerally proportion
al to the electric utility's operat~ 
costs, .consumer pawer price increases 
WW be negligible. The boiler manufac
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 -tndustry's overall 
sales. More information about the eco
nomic impact of the standards can be 
found in Volumes 1 and 2 of the 
SSE IS. 

Pum.1c 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: U> 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 boilers, 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; <4> recent experl~ 
rnents by the Energy Research and 
Development Administration ·have 
demonstrated that cyclone-fired boil
ers have significantly lower ash depa
sltlon 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 pulverized-fired boilers 
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which burn high sodium content lig
nite to Justify ellminating cyclones 
from the market. Consequently, the 
Agency has decided to establish a sep
arate NO. emission standard for cy
clones burning Dakota llgnlte which 
permits their use. 

Another issue raised during the com
ment period concerned the potentially 
high NO. emissions which could occur 
when Texas llgnlte 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
mUiated 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 lignite 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 in detail in Volume 2, Chap
ter 2 of the SSEIS. 

The effective date of this regulation 
IS <date of publication>. because sec
tion lll<b><l><B> of the Clean Air Act 
provides that standards of perfor
mance or revisions thereof become ef
fective upon promulgation. 

NOTZ.-The Environmental Protection 
Agency has determined that this dQCument 
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, 1978. 
DOUGLAS M. COSTLE, 

Administrator. 
Part 60 of Chapter I, Title 40 of the 

Code of Federal Regulations is amend
ed by revising Subparts A and D as fol
lows: 

Subpart A-General Provisions 

1. Section 60.2 is amended by substi
tuting the International System of 
Units <SI> in paragraph Cl> as follows: 

I 60.2 Definitions. 

• • • • • 
(1) "Standard conditions" means a 

temperature of 293 K <68' F> and a 
pressure of 101.3 kllopascals <29.92 in 
Hg>. 

•·. • • • • 
Subpart D-Standards of Performance 
for Fossil Fuel-Fired Steam Generators 

2. Section 60.40 1s'amended by revis
ing paragraph <c> and by adding para
graph Cd> as follows: 

IULES AND REGULATIONS 

I 60.40 Applicability and designation or 
affected facility. 

• • • • 
cc> Except as provided in paragraph 

<d> of this section, any facility under 
paragraph Ca> of this section that com
menced construction or modification 
after August 17, 1971, is subject to the 
requirements of this subpart. 

Cd> The requirements ·of 
§§ 60.44Ca)C4>. <a>C5), Cb), and Cd), and 
60.45(f)C4><vl> are applicable to lignite
fired steam generating units that com
menced construction or modification 
after December 22, 1976. 

3. Section 60.41 is amended by 
adding paragraph <f> as follows: 

f 6o.41 Definitions. 

• .. • • • 
(f) "Coal" means all solid fuels clas

sified as anthracite, bituminous, subbi
tuminous, or lignite by the American 
Society for Testing Material. Designa
tion D 388-66. 

4. Section 60.44 is amended by 
adding paragraphs <a><4> and <a>C5), by 
revising paragraph <b>, and by adding 
paragraphs Cc> and Cd> 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><5> of this section>. 

(5) 340 nanograms per joule heat 
input CO.SO 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. 

<b> Except as provided under para
graphs <c> and <d> of this section, 
when different fossil fuels are burned 
simultaneously in any combination, 
the applicable standard Cin ng/J> is de
termined by proration using the fol
lowing formula: 

PS-• to<280>+r<B8l+Jl(130>+e<SOO> 

10+.r+r+.i: 
where: 

PS..,.=IB 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; 
to=ls the percentage of total heat input 

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

derived from gaseous fossil fuel; 
t1=ls the percentage of total heat input 

derived from liquid fossil fuel; and 
z=ls the percentage of total heat input de

rived from solid fossil fuel <except lil
nlte>. 

<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 f.r 
nitrogen oxides does not apply. 

<d> Cyclone-fired units which bu 
fuels containing at least 25 percent of 
lignite that is mined in North Dakota, 
South Dakota, or Montana remain 
subject to paragraph Ca)C5) of this sec
tion regardless of the types of fuel 
combusted in combination with that 
lignite. 
<Sections 111 and 30Ha> of the Clean A1r 
Act, as amended <42 U.S.C. 7411, and '1601>.) 

5. Section 60.45 is amended by 
adding paragraph <f><4><vi> as follows: 

I 60.45 Emi88lon and fuel monitoring. 

• 
(f) ••• 
(4) ••• 

• • • • 

<vi> For llgnite coal as classified ac
cording to A.S.T.M. D 388-66, 
F=2.659x lo-• dscm/J <9900 dscf/mfl
Uon Btu) and F.=0.516x10-• scm CO,/ 
J (1920 scf CO./million Btu>. 
<Sections 111, 114, and 301<a> of the Clean 
Air Act, as amended <42 U.S.C. 7411, 7414, 
and 7601>.> 

CFR Doc. 78-5975 Filed 3-6-78; 8:45 aml 
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AGm:NCY: Environmental Protection 
~ency <EPA>. 
ACTION: Final rule. 
mmfilVLARY: This rule establishes 
Glt&lndards of performance which llmit 
<amiasions of particulate matter from 
new, modified, and reconstructed lime 
lilllMufacturing plants. The standards 
Implement the Clean Air Act and are 
1llruled on the Administrator's determi· 
llUl.tlon that lime manufacturing plant 
emil!sions contribute significantly to 
oJr pollution. The Intended effect of 
~ttlng these atandarda is to require,. 
l!lew, modified, e.nd reconstructed lime 
manufacturmg plants to use the best 
«llemonstrated system of continuous 
<amil!sion reduction. 
~CTIVE DATE: Illl&rch 7, 1978. 
..fil>DRESSES: A support document 
entitled, "Standard Support and Envi· 
ronmental Impact Statement, Volume 
XI: Promulgated Standards of Perfor
mance for Lime Manufacturing 
l?l&nts" <EPA-450/2-77-007b>. October 
!fli77, has been prepared and iB avail· 
able. This document Includes sum
mary economic and environmental 
!mpa.ct statements as well as EPA's re
aponses to the comments on the pro
Jl>C)Sed standards. Also available Is the 
WP!.lOrtlng volume for the propcaed 
ot&ndards entitled, "Standard Support 
nnd Environmental Impact Statement, 
Volume I: Proposed Standards of Per
formance for Lime Manufacturing 
JFl>lants" <EPA-450/2-77-007a), April 
1077. Coples of these documents can 
~ ordered by 'addressing a reQuest to 
the EPA Library <MD-35 >. Research 
Trie.ngle Park, N.C. 27711. The title 
imd number for each or both of the 
cllcmunents should be specified when 
ordering. These documents as well as 
copies of the comment letters respond
AntJ to the proposed rulemaklng pub
Uahed In the F'zDERAL REGISTER on 
llilgy 3, 197'.7 <42 FR 22506> m.re avall
C>ble for public Inspection and copying 
C>t the U.S. Environmental Protection 
Agency, Public Information Reference 
Unit <EPA Library), Room 2922, 401 M 
Street SW., Washington, D.C. 20460. 
JroR FURTHER_ lNFORlVIATION 
CONTACT: 

Don R. Goodwin, Dlttctor, Emission 

atandards 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 In the 
standards from those proPoSed on 
May 3, 1977. The first of these Is the 
specific exclusion of lime production 
units at luaft pulp mills [§ 60.340<b>l. 
Emission standards for ltraft pulp 
mills were proposed In the Fm>ERAL 
Riooisnm on September 24, 1976, 
which cover emissions from the lime 
production units at these mills. 

The second change Is the addition of 
ff60.344<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 6 from other gov
ernment agencies. In addition, on June 
16, 1977, a public meeting was held at 
the EPA facility at Re.11earch 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. 

l\ll11rJor comments focused on three 
areas: Cl> 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 standards support document. 

The most significant of the three 
m.reas of comments was the Questicm-
1.ng 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 not 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 
~here observer error would result In 
unfair violation decisions. A review of 
the opacity data Indicated that of the 
l,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, as Indicated In the In· 
troductlon to Reference Method 9 

\ 

<Part 60, Appendix Al, the accuracy of 
the method and any potential error 
must be taken Into account when de
termining possible violations of the 
Gtandards. 

Bome commenters Questioned the re
Quirement for continuous monitoring 
of multiple atack baghouses, believing 
it to be unnecessary and excessively 
expensive to place a monitor on each 
lrt.ack. In establishing the continuous 
monitoring reQuirement, it was not 
the Intention of EPA that emission 
monitors be Installed at each stack at 
a multiple staclt baghouse. The pro
g>e>sed regulation has been revised to 
reflect this Intent. It Is believed that 
1n most cases one monitor, or two In 
oart&in Situations, can be Installed to 
atmultaneously 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 
]!)2rformance for new sources estab
lished under section 111 of the Clean 
Air Act :reflect the degree of emission 
llmitation achievable through applica· 
tlon 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 
nonalr 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 Gtandards <NAAQS> designed 
to protect public ·health and welfare. 
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, raong 
other things, that a new or mouified 
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. In no event 
can the emission rate exceed any e.p
pllcable standard of performance. 

.11°slmilar 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
Bions of the Act <part C>. These provi
aion8 reQuire, among other things, 
that major emitting facilities to be 
constructed In such areas are to be 
aubJect to best available control tech
nology for all pollutants regulated 
under the Act. The term "best avail
able control technology" <BACT>. 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 any maJor ~mlttlng facility, 
which the permitting authority, on a 
case-by-cue basis, taking into accowit 
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, includ.lng fuel cleaning or 
treatment or innovative fuel combus
UcSn techniques for .control- of each 
auch pollutant. In no event shall appli
cation of 'beat &Yall&ble control tech
nology' reault in emissions of any pol
lutants which wiJl exceed the emis
sions allowed by any applicable stan
dard established pursuant to section 
111or112 of this Act." 

Standardll of performance should 
not be viewed as the ultimate in 
achievable elll.liS1on 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 determlnlng standards 
of .performance applicable to.all areas 
of the cowitry <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 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 situ~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 facilitieio. · 
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 
effective upon promulgation and apply 
to affected facllitlea, construction or 
modification of .which was commenced 
after the date of proposal <May 3, 
1977). 

Non:.-The Environment&! Protection 
Agency has determ.ined that this document 
does not contain a major proposal requiring 
an Economic Impact Analysis under Execu
tive Orders 11821 and 11949 and OMB Cir
cular A-107. 

IULH AND IEGULATIONS 

Dated: March 1. 1978. 
DoUGLAB M. COSTLE, 

Admintstrator. 

Part 60 of Chapter I .of Tille 40 of 
the Code of Regulations 18 amended as 
follows: 

1. By adding subpart HH as follows: 

Subpart HH-Standards of Perfor-
11tance for Ume Manufacturing 

- Plants 

Sec. 
60.340 AppllcabllltJ and deelgnatlon of af-

fected facility. 
60.341 Definitions. 
60.342 Standard for particulate matter. 
60.343 :Monitoring of emissions and oper-

ations. 
60.344 Test methoda and procedures. 

Atrn10RITY: Sec. 111 and 301Cal of the 
Clean Air Act, as amended <42 U.S.C. 7411, 
7601), and additional authority as noted 
below. 

§ 60.340 Applicability anil 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 
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 thii 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
natlon. Hydration of the lime product 
is also considered to be part of the 
source. 

<b> "Lime product" means the prod
uct of the calcination process tnclud· 
tng, but not limited to. calcitlc 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 calcinatlon. 

<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· 
slons of this subpart shalrcause to be 
discharged into the atmosphere: 

<l > From any rotary lime klln any 
gases which: 

m Contain particulate matter in 
excess of 0.15 kllogram per megagram 
of limestone feed <0.30 lb/ton>. 

<U> 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 <0.15 lb/ton>. 

§ 60.343 Monitoring of emiulons 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 <b> 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. 

<b> 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: 

<l> A monitoring device for the con
tinuous measurement of the pressure 

. loss of the gas stream through the 
scrubber. The monitoring device must. 
be accllrate 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. 

<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: 

<l > A monitoring device for the con
tinuous measuring of the scrubbing 
liquid flow rate. · The monitoring 
device must be accurate within ±5 per
eent of design scrubbing liquid flow 
rate. · 

<2> A monitoring device for the con
tinuous measurement of the electric 

· current, in amp~res. used by the scrub
ber. The monitoring device must be ac
curate within ± 10 percent over its 
normal operating range. 

<d> 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 

HDHAL lEGISTEl, VOL a, NO. 41-TUESOAY, MAiiat 7, 1971 

V-254 



wd the mruis rate of lime feed to 
affected lime hydrator. The mea-

. i;urtng 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 
ue defined as all six-minute periods 
during which the average opacity of 
the plume from any lime kiln s,. .. ~ect 
to paragraph <a> of this subpa.!. i; is 10 
percent or greater. 

<Sec. 114 of the Clean Air Act, es amended 
«l2 u.s.c. 7414).) 

!! G0.34~ Test methods mnd procedures. 

<a> Reference methods in Appendix 
A of this part, except as provided 
wider !!60.8<b>. shall be used to deter
mine compliance with §60.322<a> u 
follows: 

<l > Method 5 for the measurement 
of particulate matter, 

en Method l for sample and velocity 
in.verses, 

<S> Method 2 for velocity and volu
metric flow rate, 

<<I> Method 3 for gas analysis, 
(5) Method 4 for stack gas moisture, 

Md . 
(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 
&;cf/min), except that shorter sam
pling times, when necessitated by pro
oass variables or other factors, may be 
approved by the Administrator. 

<c> Because of ·the high moisture 
content <<10 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 
nozzle when testing lime hydrators. In 
this configuration, the sampling rate 
neoaasary for maintaining isokinetlc 
conditions can be directly related to 
~Rh&ust gas velocity without a correc
tion for moisture content. Extra care 
chould be exercised when cleaning the 
mample train with the orifice in this 
position following the test runs. 

<l!W!c. 114 of the Clean Air Act, ris amended 
«12 u.s.c. 7'614).) 
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a0covary flan~ll 

AGENCY: Environmental Protection 
Agency <EPAl. 

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 refinery 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 an 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 lrnpact 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 .. 
Washmgton, D.C. 

FOR FURTHER INFORMATION 
CONTACT: 

1 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 scrubbing systems which have 
been determined to be the best tech
nological system of continuous emis
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 emission 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 associated with a small 
petroleum refinery <I.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 basls. 
Where the emission control system in
stalled to comply with these standards 
discharges residual emissions of hy
drogen sulfide CH.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 &d
verse Impact on other aspects of envi
ronmental quality, such as solid wute 
dls~osal, water pollution, or noise. 
This reduction in emissions will tJso 
be accompanied by a reduction in the 



growth 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 an 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 
1 percent to maintain his profitability. 

It should be noted that standards of 
performance for new sources estab
lished under section 111 of the Act re
flect the degree of emission limitation 
achievable through application of the 
best adequately demonstrated techno
logical system of continuous emission 
reduction <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 Ior 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 
a 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 
m,pplicable s~ndard 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 sign!fi. 
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 
constructed in such areas are to be 
subject to the best available control 
technology. The term ·"best available 
control technology" <BACT> means 
"an emission limitation based on the 
maximum 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 
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 polJute.nt. In no event shall appl!-

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 
111or112 of this Act." 

Standards of performance should 
not be viewed as the ultimate in 
achievable em1ss10n 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 Jess 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 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 ov1mers 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 
<SSEIS> were distributed to members 
of the petroleum refining Industry and 
several environmental groups at this 
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 
ma.de 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 th0 
standards. 

COSTS 

The major comments concerninB 
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, whictr 
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 1 considering these comments, EPA hu1 
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 thel*! 
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, ms 
discussed in volume II of the Stan· 
dards Support and Environmentsl 
Impact Statement <SSEIS>. the pro
mulgated standards include a lowe:r 
size cutoff for small petroleum refiner
ies and Claus sulfur recovery plants. 
Claus sulfur recovery plants with n 
sulfur prQduction capacity of 20 lonB 
tons per day or less associated with n 
petroleum refinery with a crude oil 
processing capacity of 50,000 BSD Oli" 
less, which is owned or controlled by n 
refiner whose total combined crude oil 
processing capacity is 137,500 BSD Oli" 
less, are exempt from the standm.rds. 
This definition of a small petYoleum 
refinery is consistent with that includ
ed in section 211 of the Clem Air Act, 
u a.mended. 



ll:llllISSION 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 fluctuations and 
co.-rich waste' 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 
l!.ddi&ion to the data collected . during 
JE:PA's source tests. Based on the infor
mation and data from these sources 
e.nd the lack of any new information 
and data submitted by the com
menters, no change in the emission 
limits of the st°andards 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. . 

l!:NVIRONMENTAL IMPACT 

Several commenters felt that the as
~ment of the environmental impact 
of the standards was, in some cases, 
biased and not always clear. One of 
these commenters suggested that a 
thorough environmental impact state
ment should be prepared to clarify the 
impacts of the standards. 

Litigation involving standards of 
J!)0rformance has established that 
preparation of a formal environmental 
impact statement under the National 
IDnvironmentaI Policy Act is not neces
oory for actions under section 111 of 
the Clean Air Act. While a formal en
vironmental impact statem(!nt is not 
B>repared, the beneficial as well as the 
ncllverse impacts of standards of per
formance are considered. The promul
BOted standards will significantly 
iredu~ emissions of sulfur from petro
!iaum refineries without resulting in 
any significant adverse environmental, 
Gmergy, or economic impacts. 

Other commenters felt that stan
~® bl.Med on 09 J!)0rcent control <al-

ternative I> would be essentially as en
vironmentally beneficial as standards 
based on 99.9 percent control and 
would be Jess 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 emissions 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. which 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 SSEIS, petroleum refin
ery Claus sulfur recovery plants are 
sources of SO, emissions, not reduced 
sulfur 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 
technology may discharge residual 
emissions of reduced 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 
<i.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 were 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 regulation 
is March 15, 1978. Section lll<b><l><B> 
of the Clean Air Act provides 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>. 

EcoNOl!!!IC IMPACT AsSESSMENT: An econom
ic assessment has been prepared as required 
under section 31 7 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. COSTIJ!:, 

Administrator. 
1. Section 60.100 is amended as fol

lows: 

§ 60.100 Applicability and designation of 
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 a.II 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. 

<b> 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 recO\·ery 
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 301<al, Clean Air Act, a.s 
amended <42 U.S.C. 7411, 7601 <a». and ad· 
dltional authority as noted below.> 

2. Section 60.101 is amended as fol
lows: 

§ 60.101 Definitions. 

• • • 
<I> "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. 

<k> "Reduction control system" 
means an emission control system 
which reduces emissions from sulfur 
recovery plants by converting these 
emissions to hydrogen sulfide. 

(1 > "Reduced sulfur compounds" 
mean hydrogen sulfide <H.S>. carbonyl 
sulfide <COS> and carbon disulfide 
<CS,>. 

<m> "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 <b> 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 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: 

(1) ••• 
(2) ••• 

<b> ·Where the gases discharged by 
the fluid catalytic cracking unit cata
lyst regenerator pass ~brough an in-
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cinerator or waste heat boiler in which 
auxiliary or supplemental liquid or 
sold fossil fuel is burned, particulate 
matter in excess of that permitted by 
paragraph <a>< 1 > 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 pro\'i
sions of this subpart. shall: 

< l> Burn in any fuel gas combustion 
device any fuel gas which contains hy
drogen sulfide in excess of 230 mg/ 
dscm C0.10 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: 

(i) 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 

(ii) 0.030 percent by volume of re
duced sulfur compounds and 0.0010 
percent by volume of hydrogen sulfide 
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. 

<b> [Reserved] 
5. Section 60.105 is amended as fol

lows: 

§ 60.105 Emission monitoring. 
<a>• • • 
<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
1 df'vice, 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 
represents the concentration of H.S in 
the fuel gas burned. The span of this 
continuous monitoring system shall be 
300 ppm. 

<5> An in5trument 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<al<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. 

(6) An instrument<s> for continuous
ly monitoring and recording the con· 
centration of H,S and reduced sulfur 
compounds in the ge.ses discharged 
into the atmosphere from any Claus 
sulfur recovery plant if compliance 
with § 60.104<a><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 
monitoring 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 from 
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§ 60.104<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. 

<ii> 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 



r a reduction control system followed 
y incineration; or any twelve-hour 
eriod during which the average con-

centration of H,S, or reduced sulfur 
compounds in the gases discharged 
into the atmosph€re of any Claus 
sulfur plant subject to § 60.104<al<2> 
<b> exceeds 1-0 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. 

6. Section 60.106 is amended as fol
lows: 

§ 60.106 Test methods and procedures. 

0 

<c> For the purpose of determining 
compliance with § 60.104<a><l>. 
Method 11 shall be used to determine 
the concentration of. H,S 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 lines 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 

• 

point near the centroid of the fuel 
as line. The minimum sampling time 
hall be 10 minutes and the minimum 

sampling volume 0.01 dscm C0.35 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, 
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. 

<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 • < 54 ft'> 
or 11.t a point no closer to the walls 
than 1 m C39 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 11.t a rate proportional to the gas ve
locity at the sampling point. The mini
mum sampling ttme shall be 10 min
utes ·and the minimum sampling 
volume 0.01 dscm C0.35 dscf> for each 
sgmple. The arithmetic average of two 

samples of equal sampling time shall 
constitute one run. Samples shall be 
taken at approximately 1-hour inter
vals. 

Cd> For the purpose of determining 
compliance with § 60.104Ca><2>. 
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 Cc)(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: 

Wh~re: 
C.=SO, conc.entration for the run. 
N=Number of samples. 
Cs,=SO, concentration for sample i. 
t.1=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' 
<54 ft') or at a point no closer to the 
walls than 1 m C39 inches> if the cross 
sectional area is 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 C0.1 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 [t"] n.u= ""--' .. ·r 
1·= l 

Bu·o=Proportion by 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 continuous sampling time of all 

N samples. 

<Sec. 114 of the Clean Air Act, as amended 
[42 u.s.c. 7414]). 

0 0 0 

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 <FPDI. 
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 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· 
fide <H,Sl, carbonyl sulfide <COS>. and 
carbon disulfide <CS,l by gas chromatogra
phic CGC> separation and flame photomet
ric detection <FPDl. 

1.2 Applicability. This method is. applica
ble for determination of the above sulfur 
compounds from tail gas control units of 
sulfur recovery plants. 

2. Range and sensitivity 

2.1 Range. Coupled with a gas chromto
graphic system utilizing a 1-milliliter sample 
size. the maximum limit of the FPO 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. Interferences 

:l.l Moisture Condensation. Moisture con
densation 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 Cnrbon Dioxide. 
CO and CO, have substantial desensitlzlntt 
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effects on tht> name photometric detector 
even after 9:1 dilution. <Acceptable systems 
must demonstrate that they have 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 th~ 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 
C:etermined from the mean of three injec
tions made at the beginning and end of any 
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 < ~ In> 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 pump head must 
be heated to 120' C. 

5.2 Dilution System. The dilution system 
must be constructed such that all sample 
contacts are maue 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 ± l" 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 flows. 

5.3.4 Flame Photometric Detector. 
5.3.4.l Electrometer. Capable of full scale 

amplification of linear ranges of 10-•to io-• 
amperes full scale. 

5.3.4.2 Power Supply. Capable of deliver
in& 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 tesler 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 wlll 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
ministrator. 

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 
flowrneter shall be calibrated after a com
plete test series with a wet test meter. If the 
flow measuring device differs lrom 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 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 
±1.1' c. 

5.5.4 Temperature Gauge. Thermometer 
or equivalent to monitor bath temperature 
within ± l" C. 

6. Reagents 

6.1 Fuel. Hydrogen CH,> prepurlfled grade 
or better. • · 

6.2 Combustion Gas. Qvygen CO,) 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., gravimetrl
cally calibrated and certified at some conve
nient operating temperature. These tubes 
consist of hermetically sealed FEP Teflon 
tubing in which a llquified 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 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
pling is initiated. 

7.1.1 Leak Test. Approi:-rlate 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 falls to respond In a normal and pre
dictable manner, the source of the discrep. 
ancy should be identifed and corrected 
before proceeding. 

8. Calibration 

Prior to any sampling run, calibrate the 
system using the following procedures. CU 
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 understandin& 
of the individual system being used. Each 
system should Include a written operatlnc 
manual describing In detail the operatin& 
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 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 calibr&.tlon 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 predalon 
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. Th~ air now across the tubes muat 
at all times exceed the flow requirement of 
the analytical systems. The concentration In 
parts per million generated by a bube con
taining a specific permeant can be calculat
ed as follows: 

C=KxP,/ML 

Equation l&-1 
where: 

C=Concentratlon of permeant produced 
in ppm. 

P,=Permeatlon rate of the tube In ,,.&/ 
min. 



llll=Molecular weight.of the p'!rmeant: g/ 
a-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 l/g mole. . 

Q.3 Calibration of analysis system. Gener
ate a series of three or more known concen· 
tn.tions 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. Inject these 
ntandards In to the GC/FPD analyzers and 
monitor the responses. Three Injects for 
eoch 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 
11uch 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
gx>und. Alternatively, a least squares equa
tion may be generated from the calibration 
dmta. 

3.5 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 
flnlt dilution stage so that the desired level 
of dl?ution Is approximated. Inject the dilut
ed calibration gas Into the GC/FPD system 
ond monitor Its response. Three Injections 
for each dilution must yield the precision 
described In section 4.1. Failure to attain 
thlll precision In this step is an indication of 
a problem In the dilution system. Any such 
problem must be identified and corrected 
~fore proceeding. Using the calibration 
dot.a for H.S <developed under 8.3> deter· 
mine the diluted calibration gas concentra
tion In ppm. Then calculate the dilution 
fcictor as the ratio of the calibration gas 
concentration before dilution to the diluted 
collbration gas concentration determined 
under this paragraph. Repeat this proce
dure for each stage of dilution required. Al
ternatively, the OC/FPD system may be 
collbrated 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 
dnta will then serve as the calibration data 
for the unknown samples and a separate de
termination of the dilution factor will not 
~ necessary. However, the precision re
·;auirements of section 4.1 are still applicable. 

9. Sampltng and Analyst& 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. 
lBle(!fn sampling and dilute the sample ap. 
11>roximately 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
lna analysis. 

e.2 Analysis. Aliquots of diluted sample 
ore Injected Into the GC/FPD analyzer for 
onwysis. 

e.2.1 Sample Run. A sample run is com
g:ooed of 16 Individual analyses <Injects> per
formed over a perlOd. of not less than 3 
hours or more than 6 hours. 

fl.2.2 Observation for Clogging of Probe. If 
reductions In sample concentrations are ob
OOi'Ved durlntl' a oo.mple run that cannot be 
en11>lalned by 11>rcce&S conditions, the sam
i!>linlr mWlt be Interrupted to determine If 

the sample probe Is clogged with pa.rtlculate 
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 
l:lfter cleaning the probe or replacing It with 
e. 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
tities to ensure that there is an excess of 
uample which must be vented to the atmo· 
11phere. 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 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 leaks In the 
Gampling system. 

10.2 Recalibration. After each run. or 
lilfter 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 ca,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· 
ysls made by summing the concentrations of 
each reduced sulfur compound resolved 
during the given analysis. 

SO, equlvalent=l:<H,S, COS, 2 CS.>d 

Equation 15-2 
where: 

SO, equivalent= The. sum of the concen· 
traUon 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=Dllution factor, dimensionless. 
11.3 Average SO, equivalent will be deter

mined as follows: 
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Average so2 equivalent 
u(l-Bwo) 

Equation 15-3 

where: 
Average SO, equivalent,=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-Determinatlon of Moisture 
In Stack Gases <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. 

12.1 Apparatus. 
12.1.1 Sample System. 
12.1.1.1 Probe. Stainless steel tubing, 6.35 

mm <'I• In.) outside diameter. packed with 
glass wool. • 

12.1.1.2 Sample Line. o/u 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 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· 
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. Rote.meters or equiv
alent to measure flow 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
ameter. packed with deactivated silica gel, · 
or equivalent. 

12.1.3.2 Sample Valve. Teflon six port eras 
sampling valve. equipped with a 1 ml sample 
loop, actuated by compressed air <Figure 15-
1>. 

12.1.3.3 Oven. For containing sample 
valve, stripper column and separation 
column. The oven should be capable of 
maintaining an elevated temperature rang. 
Ing from ambient to 100' C, constant within 
±l'C. 



12.l.3.4 Temperature Monitor. Thermo· 
couple pyrometer to measure column 0ven, 
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 
flow. 

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. 

12.1.3.8 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.l Tube Chamber. Glass chamber of 
sufficient dimensions to house permeation 
tubes. 

12.1.4.2 Mass Flowmeters. Two mass flow
meters In the range 0-3 l/mln. and 0-10 1/ 
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 Ol)e 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 mea.5urement. Each mass· flow
meter shall be calibrated prior to 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 <H,l prepurlfled 

grade or better. 
12.2.2 Combustion Gas. Oxygen <O,l re

search purity or better. 
12.2.3 Carrier Gas. Nitrogen <N,> prepurl· 

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 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 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 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 is 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 analysis cycle In which 
time the sample loop Is 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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Don R. Goodwin, Emission Stan· 
dards and Engineering Division 
<MD-U>, Environmental Protection 
Agency, Research TrlAngle Pan. 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENT~Y INFORMATION: 
After publication of-revisions to Refer-1 
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, (, 6, and 7 needed ad
ditional clarification or revision. Addi
tional explanation of the procedures 
to be uaed are provided by thia correo-



Uon notice. In addition to the errors in 
t.be methods themselves, two typo. 
graphical errors were discovered in the 
preamble. On page 41754, under 
"Method 7," the phrase "variable wave 
length" is 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 J:m1rorunental Protection 
Asency hu detenn!ned th.at Uli8 document 
does not eont&tn a major propo&&J requiring 
preparation of an Economic Impact Analy
a&a. 

Dated: Marc~ 13, 1978. 
DAVID A. HAWKINS, 

.Aaaistant Administrator 
for Air and Waste ManagemenL 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations ls amend
ed as follows: 

APPENDIX A-REFEREMCI: Mx'I'HODS 

In Method 1 of Appendix A, Sectiona 
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 line is corrected to 
read "according." 

2. In Section 2.3.2, insert after the 
tlrst paragraph the following: 

11 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 b.y adding the 
extra traverse points a.long one or the other 
or both legs of the matrix; the final matrix 
need not be balanced. For example. if a tx3 
"minimum number of points" matrix were 
eQ>&llded Ml Ml potnta, U>e ftna.1 m&triJl 
could be 9x4 or 12x3, and would not neces
l&I'ily have to be 6x6. After constructing the 
1lna.1 matrix, divide the stack cross-section 
into u many equal rectangular, elemental 
areu u travene point.a, and locate a tra
Yene point at the centroid of each equal 
area. 

3. In Section 2.4, the word "travrse" 
in the fifteenth line of the second 
paragraph is corrected to read "tra-
•erse." · 

4. In Table 1-1, mo•e the words 
"Number of traverae points" to the 
left, so that they are centered above 
the numbers listed In the left-hand 
oolumn. 

In Method 2 of Appendii A. Sections 
2.1, 2.2, 2..4, l.2. 4.l, 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" in the four
teenth line of the third para.graph. 

2. In Section 2.2, "measuremen t" in 
t.be next-to-the last line of the first 
pus.graph is corrected to read "mea
surement." 

3. In Section 2.4, 'Type X" in the 
fifth line 1a corrected to read -rype 
8." 

4. In Section 1.2. "ma" In the first 
line Is corrected to read "ma-." 

5. In Section 4.1, ''Rt" in the seventh 
line of the aecond paragraph is re
~ with "I> .. " 

.RULES AND UGULA TIONS 

6. In Section 4.1.2, "B." ls l.nserted 
betweeD the words "other," and "Cali
bration." 

7. In Section 4.1.4.1, "Cp1a1=TYPe S 
pilot tube coefficient" is corrected to 
read ~c.w=Type · s pitot tube coeffi. 
cient." 

8. In Section 4.1.5.2, the words.. 

porarilJ' attached '° the dry la.& meter 
outlet to determine the lea.lr.aae rate. A lealr. 
rate not in exce811 of 2 per-cent of tbe aver
age sampling rate Is acceptable. 

:Non.-CaretullY release the probe Inlet 
plug before turning off the pUD1J). 

8. In Section 3.3.1, add the following 
definltion to the list: 

"pitot-nozzel" in the third line are cor- _ y =Dry gas met.er calibration factor. 
rected to read "pitot-nozzle." 

9. In Section 6, Citations 9, 13, and 
18 are amended as follows: · 

a. In No. 9, the word "Tiangle" is 
corrected to read "Triangle." 

b. In No. 13, the "s" in "Techniques" 
is deleted. 

c. In No. 18. the word "aurvey" ls 
corrected to read "Survey." 

Also, "o.." ls corrected to read "p•"· 
ii. In Section i.3.3, Equation 4-6 ts 

corrected to read as follows; 

f •. _Vr,'4 \ '· •. 
'-<siil> • v. \';;A --r.f &z '-or;-

In Method 3 of Appendix A, Sections 10. In Section 3.3.4, Equation 4-'J Is 
1.2, 3.2.4, 4.2.6.2, 6.2, and 7 are amend- corrected to read as follows: 
ed as follows: 

1. In Section 1.2, the tftle ",U. S. En- ·, 
. A " . . B v..,(std~ • B • llC(•tdj • (D OZ5) vironmental Protection gency. IS m- .. • v""1...i1 '•(•Wl • v""'""o 'l.iswl · 

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" is 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" in the sixth line is corrected 
to read "traverse." 

3. In Section 2.2.3, the wort "ealt" 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, 
la corrected to read "Location." 

5. In Section 2.3.1, "lllw" is changed 
to read "M,," ~d "P." Hi changed to 
read ''p,..'' 

6. In Section 3.1.8, "31 pm" Is cor
rected to read "3 lpm". 

7. In Section 3.2.1. delete all of first 
paragraph except t.be first sentence 
and insert the following: 

Leak checlr. the ll&lllJ)ling tra1n as follows: 
Temporartl,y Insert a ftCUUDl puge at or 
near t.he probe inlet; t.hen, plug t.he probe 
lnlet and pull a vacuum of at leut 250 mm 
Hg no In. Hg>. Note, the time rate of 
cha.nae of the dry gas meter dt&l; alternati
Yely, a rotameter CG--40 cc/min> may be tem-
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In Method 5 of Appendix A. Sectiom 
2.1.1, 2.2.4., U.2, 4.1.4.2, 4.2, 6.1, 6.3, 
6.11.l, and 6.11.2 are amended as fol
lows: 

1. In Section 2.1.1, the word "proble" 
in the f ourt.h line is corrected to read 
"probe." 

2. In Section 2.2.4, "polO-" Is correct
ed to read "poly-". 

3. In Section 4.1.2, the sentence 
"The sampling time at each potnt 
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 line Is corrected to read 
"it." 

5. In Section 4.2, the word "nylon" 
tn the seventh, ninth, and thirteenth 
paragraphs is corrected to read 
"Nylon." 

6. In Section 6.1 Nomenclature, 
"C.=Acetone blank residue concentra
tions, m.g/g" Is corrected to read 
MC.=Acetone blank residue concentra
tion, mg/g" and "V." ts changed to 
read .. v,." 

'l. In Section 6.3, page 41182, 
"m,=0.3858 °K/mm Hg for metric 
unit.s" is corrected to read "Ki=0.3858 · 
"Kimm Hg for metric units." 

a. In Section 6.11.1, EQuat.ion ~'l Ja 
corrected to read as follows: 

9. In Section 6.11.2, the second form 
of Equation M is corrected to read as 
follows: 

In Method 8 of Appendix A, Sections 
:u. 2.1.6, 2.1.7, 2.1.8, 2.1.11, 2.1.12. 
2.3.2, 3.3.4, 4.1.2, 4.1.3, and 5.1.l are 
amended aa fol.loWs: 



1. In Section 2.1, the word "'periox
ide" in the fourth line of the second 
paragraph Is corrected to read "perox
ide." 

2. In Section 2.1.6, the word "slllac" 
In the third line ta eorrected to read 
"silica." 

3. In Section 2.1.7, the word "value", 
which appears twice is corrected to 
read "valve." 

4. In SecUon 2.1.8, the word "diaph
ragm" is corrected to read "dia
phragm" and the word ".urge" is in
serted between the words "small" and 
.. tank." 
· 5. In Section 2.1.11, the word .. 8.mer
old" is corrected to read Maneroid" 

6. In Section 2.1.12, the phrase "and 
Rotameter." is inserted after the 
phrase "Vacuum Gauge" and the 
phrase "and 0-40 cc/min rotameter" ts 
Inserted between the words "puge" 
and". to." 

7. In Sect.ion 2.3.2, the phrase "&nd 
100-ml sire" is corrected to read "and 
1000-ml size." 

8. In Section .3.3.4, t.he word "sopro
panol" in the fourth line is corrected 
t.o read "isopropanol." 

9. In Section 4.1.2, delete Utt last 
sentence of the last paragraph. Also 
delete the second paragnph and re
place it with the following paragraphs: 

Tempora.rtly attach a IJU1table <e.g., 1)..40 
u/mJnl rotameter to the outlet of the dry 
cu meter and place a vacuum gauge at or 
near the probe inlet. Plug t.be probe tnlet, 
pnll a vacuum o! at leaat 250 mm Hg <10 in. 
Bir>. and note the 110..- rate u indicated by 
the rota.meter. A ~e rate not ln excess 
ot 2 percent of the aven1Me AmPIJna rate is 
acceptable. 

Mone: Carefully release the ltrobe tnlet 
plug before turning off the pump. 

It I& suggested <not mandatory> that the 
pump be leak-checked sep&rately, either 
prior to or after the sampling run. If done 
prior to the sampling run, the pump lee.It· 
check ahall precede t.be leak check of the 
ampltng train deacribed Immediately above; 
U done aft.er the sampling run, the pump 
leak-check shall follow the train leak-check. 
To lealt check the pump, proceed as follows: 
Disconnect the drying tube from the probe
lmplnger assembly. Place a vacuum gauge at 
the Inlet to either t.be drying tube or the 
pump, pull a vacuum of 250 rn.iii <10 In.> Ha. 
plug or pinch off the outlet of the now 
meter &nd then ~um off the pump. The 
vacuum should remain stable for at least 30 
aecoods. 

10. In Section 4.1.3, the sentence "If 
a leak is found, void the test run" on 
the sixteenth line la corrected to read 

''If a 'leak I& found. vo!.d the test run. or uae 
procedures acceptable to the Administrator 

&.cl adjust the sample volume for t.he leak
age." 

11. In Section 5.1.1, the word "or" on 
t.he sixth line is corrected to read "of!' 

In Method 7 of Appendix A, Sect.Was 

RULES AND REGULATIONS 

2.3.2, 1.3.7, 4.2, &.3, 5.2.1, 5.2.2. 8 &nd 7 
are a.mended 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 ea.ch 
sample and each standard>." 

3. In Section 4.2, the letter "n"· in 
the seventh line is corrected to res.a 

4. In Section 4.3, t~ word "poyleth
ylene" in the seventeenth llne is cor
rected to read "polyethylene." 

5. In Section 5.2.1, delete the entire 
section and insert the following: 

Optimum Wavelength Determination. 
Calibrate the wavelength llC&le of t.he spec
&.rophotometer every 6 months. Tbe calibra
tion may be accomplished by using an 
energy source with an Intense llne emission 
such as a mercury lamp, or by using a series 
of gl11SS filters llP&l1Illn&' the mee.surtng 
"range of the spectrophotometer. Calibration 
materials are available co=erclally and 
from the National Bureau of Standards. 
Specific detaila on the uae of such materta1s 
should be supplied by the vendor; general 
infonnatlon about calibration &echnlques 
can be obtained from general reference 
books on analytical chemistry. The wave
length scale of the spectrophotometer must 
read correctly within ± 5 nm at all callbra
titm points; otherwise. the spectrophoto
meter shall be repaired and recalibrated. 
Once the wavelength scale of the spectro
photometer Is In proper calibration, use 410 
nm as the optimum wavelength for the mea
BUrement of the abl!lorbance of the stan
dards and samples. 

Alternatively, a scanning procedure may 
be employed to detennlne t.he proper mea
llllling wavelength. U the Instrument ls a 
double-beam spectrophotometer, scan the 
spectrum between 400 and 415 nm using a 

. JOO ,.g NO. sta.ndanl solution in the sample 
cell and a bl&n& eoluUon ID t.be reference 
cell. U a peak does not occur, the spectro
photometer Is probably malfunctioning and 
should be repaired. When a peak ls obtained 
within the 400 t.o 415 run ~. the wave
.length at which this peak occurs sh&ll be 
the optimum wavelength for t.he measure
ment of absorbance of both the standards 
and the samples. For a sqigle-beam spectro
photometer, follow the scanning procedure 
described above, except that the blank and 
standard solutions shall be scanned sepa
rately. T'l::te optimum wavelength shall be 
the wavelength at which the maximum dif
ference In absorbance between the standard 
and tbe blank occura. 

6. In Section 5.2.2, delete the first 
seven lines and insert the following: 

Determination of Spect.rophOtometer 
Calibration Factor K.- Add 0.0 ml, 2 ml. 4 
ml. 6 ml, and 8 ml of the KNO, working 
standard solution Cl ml= 100 ,.g 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 Cl N> dropv.ise until the pH Is be-
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tween 9 and 12 <about 25 to 35 droi» each> .. 
Dilute to the mark with deloniZed. ell.stilled 
water. Mix thoroughly and pipette a 25·ml 
aliquot of each solution Into a separate por
celain evaporating dish. 

7. In Section 6.1, the word "Has&" in 
the tenth line is corrected to read 
"Mass." 

8. In Section 7, the word "Vn&" in 
(1) is corrected to rea.d "Van." The 
word "drtermination" in <6> is correct
ed to re&d "Determination." 

In Method 8 of Appendix A, Sections 
1.2, 2.32, 4.1.4, 4.2.1. 4.3.2, 6.1, and 6.7.1 
are amended as follows: 

l. In Section 1.2, the phrase "U.S. 
EPA," ts Inserted in the fifth line of 
the second paragraph between the 
wordli "Administrator," and "are." 
Also, delete the third paragraph and 
insert the following: 

Filterable particulate matter may be de
termined 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 lmpi..nger <see 
Section 2.1 of Method 6l. If this option II 
chosen, particulate analysis is gravimetric 
only: H.SO, acid mist is not determined sep. 
aratelJ. 



2. In Section 2.3.2, the word "Bur
rette" Is corrected to read "Burette." 

3. In Section 4.1.4, the stars ... • •" 
are corrected to read as periods " ... ". 

4. In Section 4.2.1. the word "het" on 
the eighth line of the second para
IJ"&Ph is corrected to read "the." 

5. In Section 4.3.2, the number "40" 
Is Inserted in the fourth line between 
the words "Add" and "ml." 

8. In Section ·6.1, Nomenclature, the 
following are corrected to read u 
shown with subscripts "Ca2~. C.,2. 
P-. P,... T...,, v.,(814), and V..i.." 

7. In Section 6.7.1, Equation 8-t la 
corrected to read as follows: 

<Beca. 111. 114: 30l<al, Clean Air Act u 
amended <42 U.S.C. 7411, 7414, '1601>.l 

CFR Doc. 78-7686 Filed 3-22-78; 8:45 amJ 
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Title 40-Protedion of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

CFRL 841-61 

PART 60-STANDA.RDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOURCES 

lasic Oxygen Procen Fumac:ea: 
Opacity Standard 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 
SUMMARY: This action establishes 
a.n opacity standard for basic oxygen 
process furnace <BOPF> facilities. In 
March 1974 <39 FR 9308), EPA pro
mulgated a standard lim1ting 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 facWties. 
An opacity standard had been pro
posed on June 11, 1973 <38 FR 15406l 
a.nd was reproposed on March 2, 1977 
<42 FR 12130l. 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. th.is opacity standard 
applies to BOPF facilities the COD· 
struction or modification of which was 
commenced after June 11, 1973 since 
both standards were proposed on that 
date. 
EFFECTIVE 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. 

POR FURTHER INFORMATION: 
Don R. Goodwin, Emission Stan
dards and Engineering Division 
<MD-13>. Environmental Protection 
Agency, Research Triangle Park., 
North Carolina 27711, telephone No. 
919-541-5271. 

SUPPLEMENTARY INFORMATION: 

COJOU:NTS 

A total of 10 comment letters were 
recelved--4 from industry, 5 from gov
ernmental agencies, and 1 from an en
Virorunental inter.est iJ"Oup. The sig
nificant comments received and EP A'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, lt was not 
with.in the scope of this evaluation to 
consider an opacity standard for fll&1· 
tlve emissions. The particulate concen
tration standard covers only stack. 
emissions. The purpose of the opacity 
standard for stack emissions Is to serve 
as a me&DS 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 in accordance with 
the 197'1 amendments to the Clee.n Air 
Act. Th.is review will address the need 
for limits on fugitive emissions as well 
as any revisions of the particulate con
centration and opacity standards. 

It should be noted that the absence 
of standards for fugitive emissions 
under th.is 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 how 
the standard would apply to BOPF 
shops that have plenums to exhaust 
the emissions from more than one fur· 
nace into a single control device. They 
reasoned that 1f the production cycles 
overlap, 1t would be Impossible to de
termine when &n opacity of greater 
than 10 percent <but 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 emission 
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 J>roductlon cycle. Enforce
ment pen;onnel can evaluate a plant's 
operation (length of cycle, degree of 
overlapping, etc.> prior to completing 
an inspection and correctly Identify 
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 requirements 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 
slmpllfy enforcement. Although It is 
unliltely that two furnaces will be sl-



multaneously started on a blow, pro
duction data should be examined for 
Guch peculiarities before drawing any 
conclusions from the ope.city data. 

Other Issues raised include the 
effect of oxygen "reblows" on the 
standard and e. request for a more le
nient monitoring requirement. One in
dustry commenter cle.lmed that there 
t»ould be a "significant" number .o! 
19roductlon cycles with more than one 
opacity reading greater than 10 pei--
02nt due to the blowing of ooditional 
oxygen Cafter the initial oxygen blbw) 
mto ll furnace to. obtain the proper 
composition. The opacity standard, 
!however, ls based on 73 hours of 
lSOPF operation during which numer
ous reblows occurred. It was found 
that although the opacities could be 
very large at these times, they were of 
Ghort enough duration that the six
m.inute average was still 10 percent or 
less. 

EPA agrees with the comment. that 
the requirement for reporting of in
mtantaneous scrubber differential and 
'el'ater supply pressures that are · less 
than 10 percent of the average main
tained during the most recent perfor
mance test needs further clarification. 
The requirement has been revised so 
that any deviation of more than 10 
percent over a three hour averaging 
period must be reported. The three 
hour averaging period was chosen 
mince It is the minimum duration of a 
performance test. Thus inst.antaneous 
monitoring de\1ce measurements 
caused by routing process fluctuations 
will not be reported. The reports 
needed ue the periods of ti.me when 
the average acrubber pres.sure drop is 
~low the level used to demonstrate 
compliance at the ti.me of the perfor
mance test. In oodition. the require
ment for a water pressure monitor has 
~n retained Cdesplte the comment 
that It will not indicate & plugged 
l:l'&ter line> since It will perform the 
function of assuring that the water 
19umps have not shut down. A flow 
monitoring device was not apecl!ied 
because they are susceptible to plug
cring. 

To provide for the use of certain 
g>artial combustion systems on BOPFs, 
new requirements have been added to 
t.he monitoring section and two clarifi
cations ooded to the test methods and 
procedures section. A partial combus
tion system uses a closed hood to limit 
eras combustion and exhaust gas vol
umes. To recover combustible exhaust 
crases, the system may be designed to 
duct Its emissions away from the stack 
to e. 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 
signl!ice.nt energy benefits. This type 
of control/recovery system presents 
two problems for enforcement person
nel. First is the problem of !mowing 

·~:hen the diversion of exhaust gases 
from the stack occurs. The new re
quirements of pare.graphs ca>, Cb><3>. 
Md CbH4> of §60.143 address this ques
tion. Second is the problem of how to 
sa.mple or observe stack emissions. 
New provisions under §60.144 cle.rl!y 
this question for determining the 
opacity of emissions <pa.re.graph ca><5» 
QJld for determining the concentration 
of emissions <paragraph Cc». 

In addition to oodressing the prob
lem posed by exhaust gas diversion, 
the new requirements of paragraphs 
<a>. <b>C3l, and <b><4> of §60.143 ore 
o.Jso designed to minimize errors in re
cording the time and duration of the 
Gteel production cycle for !ill types of 
BOPF's. Accurate records are essential 
for determining compliance wtth the 
opacity standard. Likev.ise the syn
chronization of dally logs wtth the 
chart recorders of monitoring devices 
ls necessary for determining that ac
ceptable operation and maintenance 
procedures are being used as required 
by paragraph <d> of§ 60.11. 

An alternative to the manual 
method of synchronization under 
pa.re.graph <b><3> of §60.143 which may 
minimize costs of this requirement 
would be to have the chart recorder 
automatically mark the beginning and 
end of the steel production cycle and 
i;i.ny 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 o\11:ners or opera.tors who 
wish to employ this method or equiv
alent methods in lieu of the synchro
nization procedure prescribed by the 
regulations may submit their plans to 
the Administrator for approval under 
paragraph 60.13(1). 

The concentration standard promul
ff!Ated in March, 1974, ll\pplies to both 
top and bottom-blown BOPFs. In de
veloping the proposed opacity Gtan· 
dard, data from both types of BOPF's 
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 &\£ well 
QB top-blown BOPFs. 

Although there was no announced 
intentions to utilize electrostatic preci
pitators CESPs> as a control device 
<rather than venturi ocrubbers>, 
during the development of the pro
posed standard, one industry com
menter asserted that ESPs may 
become more attractive in the future, 
especially in the semi-arid regions of 
the West where the- water and energy 
demands of scrubbers ltf'e not easily 
met. If a BOPF furnace l5 constructed 
wtth an ESP control device, the estab
lishment of a site-specific opacity stan
dard may be necessll.!"y. 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.llCe> I! per
formance tests demonstrate compli
ia.nce with the mass concentration 
Gtandard. 

MISCELLANEOUS 

It should be noted that standards of 
performance for new Gources estab· 
llshed under section 111 of the Act re
flect emission limits achievable wtth 
the best &l>dequately demonstrated 
technological system of <:0ntlnuous · 
emission reduction {taking into consld· 
eration the cost of Q.Chievinll such 
emission reduction, e.nd m.ny !DOM.Ir 
Quality bee.Ith · Md envirorunent.ru. 
impact Md energy requirements>. 
State Implementation plans <SIPsl il'.P· 
proved or promulgated under section 
110 of the Act, on the other hand, 
must prov:lde for the attainment !i2.nd 
maintenance of national ambient air 
quality standards <NAAQS> designed 
to protect public health and wells.re. 
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< 2 > of the Clean Air Act, re
quires, among other things, that a llleW 
or modl!ied source constructed in on 
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-
1.rtrates that the source cannot achieve I 
such an emission rate. In no event can 
the emission rate exceed any applica
ble standard of performance. 

A similar situation me.y arise when a 
major emitting faclllty ls to be con
mructed in a geographic area which 
falls under the prevention of s1gnl.fl
cant deterioration of 11!.ir quality provi
Glons of the Act <Pa.rt C>. These provi
mons require, among other thinBS. 
that major emitting fe.clllties to be 
constructed in such areas ue to be 
Gubject to best t:l.vailable control tech· 
nolegy. The term "best available con
trol technology" <BACT> mea.ns "M 
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 i;i.ny major emitting foolllty, 
which the permitting authority, on Q 

case-by-case basts, taking into QCCOunt 
energy, env:lronmental, and economic 
Impacts and other costs, determines ls 
o.chlevable for such facllltles through 
t:!.pplicatlon of production processes 
o.nd Qvaile.ble methods, systems, and 
techniques, including fuel cleaning or 
treatment or Innovative fuel combus
tion techniques for control of e&eh 
i;uch pollutant. In no event shall ~ppli
ce.tion 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." 



o Standards of performance should 
not be viewed as the ultimate in 
ochievable emission control and 
11hould not preclude the imposition of 
n more stringent emission standard. 
where appropriate. For example, while 
cost of a.chievement may be an impor
U\nt factor in determining standards 
of performance applicable to all areas 
of the country <clean as well as dirtY>. 
OOGts must be accorded for less weight 
in determining the "lowest IM:hievable 
emission rate for the new or modified 
oources locating In areas violating sta
tutorily-mandated he&lth a.nd welfare 
otandards. .Although . there may be 
emission control technology available 
that C&D reduce emissions below the 
level required to comply with stan
dards of perform&nce, this technology 
might be selected as the basis of stan
dards of performance due to costs as· 
oociated with Its use. This in no v.-ay 
should preclude Its use in situations 
where cost Is a lesser consideration. 
Guch as determination of the "lowest 
G1Chievable emission rate." Further
more, since partial combustion sys
tems and bottom blown BOPPs have 
~en shown to be inherently less pol· 
luting, more stringent emission limits 
may be placed on such sources for the 
purposes of defining "best available 
control technology" <under Prevention 
of Significant Deterioration regula· 
tion> and "lowest e.chievable emission 
rnte" In non-attainment ru-eas. 

Xn addition, States ue free under 
~tlon 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 secton 110. Thus, 
mew sources may in so~e cases be sub
ject to limitations more stringent than 
11truldard.s of performance under Gee· 
tlon 111, 11.lld prospective owners l'A?ld 
operators of new sources should be 
owe.re of this possibility in planning 
!for such facWties. 

The effective date of this regulation 
ls <date of publication>. because sec
tion lllCb><l><B> of the Clean Air Act 
provides that standards of perfor
mance or revisions thereof become ef· 
fectlve upon promulgation. 

'X'he opacity standard, like the con
centration standard, applies to BOPFs 
'i::1hich commenced construction or 
modification l.fter June 11, 1973. That 
Is tt.e date on which both standards 
'5'ere originally proposed. The opacity 
Btandard will add no new control 
burden to the sources affected, but 
'crUl provide a.n effective mea.ns of 
monitoring the compile.nee of these fa
cilities. The Yelief provided under 
!l 30.ll<e> insures that the opacity 
standard requires no greater reduction 
1n emissions than the concentration 
GM.ndard. 

Won:.-The l.'!:nvironment.al l?rotectlon 
A(Jency has determined that this document 
does not contain n maJor proposo.l requiring 

au1.ra All\ll> L11HHJ!.AYIOll\lS 

g1reparation of nn Economic Impact AnalY· 
sis under Executive Orders 11821 11.nd 119~9 
and OMB Circular A-107. 

Dated: April 4, 1978. 
DoOGLAS M. COSTLE. 

Administrator. 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations Is amend· 
ep as follows: 

~Yb~tilr'I W-~9cmdlilffiB @~ !?o~®VD 
WllllnCG Qor ~ron @ni:I $9GGI IPl@n9B 

1. Section 30.141 Is runended by 
~ding paragraph <c> as follows: 

§ lliO.l~l Definitions. 

0 0 0 0 0 

<c> "Startup mea.ns the setting into 
operation for the first steel production 
cycle of a relined BOPP OT 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> o o o 

<2> Exit from a control device and 
exhibit 10 ptrcent 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. 30Hal. Clean Air Act as amended 
(IJ.2 u.s.c. 7411, 760ll.) 

3. A new § 6!Y7'143 is added as follows: 

§ 60.143 Moniwlring of o~mtion11. 
<a> The owner or operator of an af. 

ll'ected 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 
BOPP. 

<bl The ov.-ner or operator of any af
fected facility that uses venturi scrub
ber emission control equipment shall 
lru;tall, calibrate. maintain, and con
tinuously operate monitoring devices 
as follows: · · 

Cl) A monitoring device for the con
tinuous measurement of the pressure 
loss through the venturi constriction 
of the control equipment. The moni
toring device is to be certified by the 
manufacturer to be m.ccurate within 
±250 Pa <±1 inch water>. 

<2> A monitoring device for the con
tinou.s measurement of the water 
supply pressure to the control equip
ment. The monitoring device Is to be 
certified by the manufacturer to be ac
curate Within :t5 percent of the design 
water supply pressure. The monitoring 
device's pressure sensor or pressure 
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tap mu.st be located close to the water 
discharge point. The Administrator 
may be consulted for approval of alter
native locations for the pressure 
~nsor or tap. 

<3> All monitoring devices shall be 
oynchronized 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 
( 'f.12 inch>. 

<4> All monitoring devices shall use 
chart Yecorders which are operated at 
n minimum chart speed of 3.8 cm/hr 
U.5 in/hr>. 

<5> All monitoring devices are to be 
recalibreated annually, and at other 
times as the Administrator may re
c;iuire, 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 OHr 
any three-hour period that average 
more than 10 percent below the aver
age levels maintained during the most 
Yecent performance test conducted 
under § 60.8 in which the affected fa. · 
cility demonstrated compliance wi.lh 
the standard under § 60.142<a>Cll. The 
G1Ceuracy of the Yespective measure
ments, not to exceed the values speci: 
fled in paragraphs <b><l> and <blC2> of 
this section, may be taken into consid· 
eration when determining the mea
surement results that mu.st be report
~d. 

4. Section 60.144 Is amended bv 
m.dding paragraphs <a><S> and <c> a.S 
follows: 

9 60.144 Test methods and procedures. 
<a> o o o 

<5> Method 9 for visible emissions. 
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 ope.city 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 0 0 

<c> Sampling of flue gases during 
~ach steel production cycle shall be 
discontinued whenever all flue gases 
nre diverted from the stack and shall 
be resumed after each diversion 
period. 

<Sea;. 111. 114. 30J<al. Clean Air Act as 
nmended <IJ.2 t?.S.C. 71J.ll, '11J.14. '1601>.> 

CFR Doc. '18-9879 Filed 4-12-'18; 8:45 &ml 

lfl<Dl![lAL Ui:GISYIEU, VOL (.)£, NO. 72 
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Title 40-Protection of Environment 

CFRL 882-61 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGENCY 

s.bchapter C-Alr Progra111S 

PART 60-STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY 
SOUR as 

Delegation of Authority to State/ 
Local Air Pollution Control Agen
cies in Arizona, Colifomia, and 
Nevada 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final Rulemaking. 
SUMMARY: The Environmental Pro
tection Agency <EPA> ls amending 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-4-3), 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 <NSPS> to 
State/Local air pollution control agen
cies in Arizona, California, and Nevada 
from March 30, 1977 to January 30, 
1978, EPA ls today amending 40 CFR 
60.4 Address, to reflect these actions. A 
Notice announcing this delegation ls 
published elsewhere in today's FEDER
AL REGISTER. The amended § 60.4 ls 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 ls 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 chanke 
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 ls amend
ed as follows: 

1. In§ 60.4 paragraph Cb> is amended 
by revising subparagraph& D. F, and 
DD to read as follows: 
§ 60.4 Address. 

• • 
(b) ••• 

<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 Control District, 151 West Congress, 
Tucson, AZ 85701. 

. . • • • 
<F> California: 
Bay Area 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. 

Kem 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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Stanlalaus County Air Pollution Control 
District, 820 Scenic Drive, Modesto,• CA 
95350. 

Trtnlty County Air Pollution Control Dlll
trict, Box AJ, Weaverville, CA 96093. 

Ventura County Air Pollution Control 
District, 625 E. Santa Clara Street, Ventura, 
CA93001. 

• • • • • 
<DD> Nevada: 
Nev&da Department of Conservation and 

Natural Resources. Division of Environmen
tal Protection, 201 South Fall Street, 
canon City, NV 89710. 

Clark County County District Health De
partment. Air Pollution Control DIVlslon, 
825 Shadow Lane, Las Vegas, NV 89108. 

Washoe County District Health Depart
·ment, Division of Environmental Protection, 
10 Kinnan Avenue, Reno, NV 89502. 

• • • • • 
CFR Doc. 78-13011 Filed &-l&-78: 8:45 unl 
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AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: The standards limit emls· 
slons 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 rulemaklng are liWailable for in· 
spection and copying during normal 
business hours at EPA's Public Infor· 
matlon Reference Unit, Room 2922, 
EPA Library, 401 M Street SW., Wash· 
tngton, D.C. 
J!i'OR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director Emission 
Standards and Engineering Division 
<MD-13>, Environmental Protection 
Mency, Research Triangle Park, 
N.C. 27711, telephone 919-541-5271. 

SUPPLEMENTARY INFORMATION: 
On January 13, 1977, standards of per
formance were proposG!d for the grain 
elevator Industry (42 FR 2842> under 

the ll\uthorlty of section 111 of the 
Clean Air Act. Public comments were 
requested on the proposal In the JF'Iro. 
ERAL REGISTER publication. Approx!· 
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· 
nlficant amount of useful data and in· 
formation. Due to the time requlr.ed 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 wt.to might have un
dertaken various expansion or alter
ation projects before promulgation of 
final standards. 

On August 7, 1977, Congress amend· 
ed the Clean Air Act. These gmend· 
ments contained a provision specifical
ly exempting country grain elevators 
with less than 2.5 million bushels of 
grain storage capacity from standards 
of ~rformance developed under sec· 
tlon 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 assoc!· 
ation, equipment vendor, State m.nd 
local government, and member of Con· 
gress who submitted comments. Com
ments were requested on the draft 
final standards by October 15, 1977. 
One hundred co1nments were received, 
and the final standards reflect a thor· 
ough evaluation of these co1nments. 

The proposed standards are reinstat
ed elsewhere In this Issue of the Fll:D
li!RAL REGISTER. 

Tim STANDARDS 

The promulgated standards apply 
only to new, modified, or reconstruct
ed grain elevators with a permanent 
grain storage capacity of more than 
88,100 m. (ca. 2.5 million u.s~ bushels> 
and new, modified, or reconstructed 
grain storage elevators at wheat flour 
mil1s, wet com mills, dry com mills 
<human consumption>. rice mills, or 
soybean on extraction plants with a 
permanent grain storage capacity of 
more than 35,200 m • <ca. ! million 
U.S. bushels). 

The standards limit particulate 
matter emissions from nine types of 
affected facilities at grain elevator's by 
limiting the visibility of emissions re
leased to the atmosphere. The affect
ed facilities are each truck lo&dlng sta-
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tlon, truck · unloading station, rallcar 
loading station, rallcar 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: 

<a> Truck loading station-visible 
emissions may not exceed 10 percent 
opacity. 

Cb> 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. 

Cd) Ship or barge unloading station
specified equipment or Its equivalent 
must be used. 

<e> Grain dryer-visible emissions 
may not exceed 0 percent opacity. 

Cf) All grain handling operations
visible emissions may not exceed O per
cent opacity. 

(g) Emission control devices-visible 
emissions may not exceed O percent 
opacity; and the concentration of par· 
tlculate matter In the exhaust gas dis
charged to the atmosphere may not 
exceed 0.023 g/dscm <ca. 0.01 F!'/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 O .percent opacity to 5 
percent opacity. The visible emission 
limit for barge and ship loading has 
been 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 emlssilm 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 are not confined or where emis· 
slons cannot be measured due to tech
nological or economic limitations. Ob· 
servatlon 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 emls-
11ion limit cannot be established that 
wo~d ensure the use of the best 



system of continuous emission reduc
tion. An equipment standard, there
fore, rather than an emission standard 
Is being promulgated for barge and 
ship unloading stations. 

Another change from the proposed 
standards is that section 60.14 <modifi
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 are: 

U> 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. 

ENvIRONMENTAL AND EcONO:MIC IMPACTS 

The promulgated standards will 
reduce uncontrolled particulate .. 
matter emlssio;n from new grain eleva
tors by more than 99 percent and will 
reduce particulate matter emissions by 
70 to 90 percent compared to emission 
llmits 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 will be a small increase in 
solid waste handling and disposal and 
a small increase in noise pollution. A 
relatively minor amount of particulate 
matter, sullur 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 emissions 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
tions, 1s $15 million in capital costs 
over this 5-year period and $3 million 
in annualized costs in the fifth year. 
Based on this estimate of the national 
economic impact, the promulgated 
standards will have no signl!icant 
effect on the supply and demand for 
grain products, or on the growth of 
the domestic grain industry. 

PullLIC 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 dJstributed 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 cre
ating legal uncertainties for those 
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grain elevator operators who mfght 
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 dJscussion of the comments 
and changes made 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 COlllMENTS 

Most of the comment letters re
ceived by EPA contained multiple 
comments. The most signl!icant 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 la 
not hazardous or toxic. 

The standards were proposed under 
section 111 ot the Clean Air Act. This 
section of the act requires that stand
ards of performance be establJshed for 
new stationary sources whfch contrib
ute to air pollution. Existing sources 
are not affected unless they are recon
structed, or modified in such a way aa 
to increase emissions. The overriding 
purpose of standards of performance 
is to prevent new air pollution prob
lelDI! from developing by requiring 
maximum feasible control of emissions 
from new, modified, or reconstructed 
sources at the time of their construc
tion. This is helpful In attaining and 
maintaining the National Ambient Air 
Quality Standard tNAAQS> for SUS· 
pended particulate matter. 

The Report of the Committee on 
Public Works of the United States 
Senate in September 1970 <Senate 
Report No. 91-1196>, listed graJn eleva
tors as a source for which standards of 
performance should be developed. In 
addition. a study of 200 industrial cat-



egories of sources, whJch 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 drying-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 commenters 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 •<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 • <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 Is 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 
t?lat, 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. 
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DlISSI01' CONTROL nx:HNOLOGY 

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 llmitlng emissions from rail
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 railcar 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 rallcars. 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 
Umit 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 llmit 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 llmit for railcar unloading sta
tions and Is 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 Umit. 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 Is 
considered unreasonable and the pro
mulgated standards apply only to 
column dryers containing perforated 
plates with hole sizes greater than 2.4 
mm in diameter. 

STllINGENCY or THE STAJllDARJ>S 

Many commenters . questioned 
whether the standards for various af. 
fected facilities could be achieved even 
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U the best system of emission reduc
tion were installed, maintained, and 
properly operated. These comrnenters 
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 
~ad 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 may escape U wind 
speed Is too hJgh. Compliance with 
standards of performance, 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 

· aft'ect 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
ations 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 certified opacity 
observers at well-controlled existing 
grain elevators operating under rou
tine conditions. Not all grain elevators 
were visited, however, and :not 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 rallcar loading stations 
should be 5 percent opacity instead of 
0 percent opacity which was proposed. 
The promulgated standards, therefore, 
llmlt visible emissions from these fa
cUitles to 5 percent opacity. 



As discussed earlier, the emission 
control technology selected as the 
basis for the visible emissions standard 
tor railcar unloading has been 
changed from a tour-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 trom 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 percent ops.city. 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 
em1ss1cin control technology upon 
which the proposed standards were 
based. 

Data included with the public com
ments confirm that a visible emission 
limit of O percent opacity is 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 transmls· 
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 is de· 
termined by a qualified observer fol· 
lowing a specific procedure. Studies 
have demonstrated that certified ob· 
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se"ers can accurately determine the 
opacity of visible emissions. To become 
certlfled, an individual 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 with 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 oft to the nearest whole 
number <I.e., 0.4 would be rounded off 
to 0), Is the value of the opacity used 
for determining compliance with visi
ble emission standards. Consequently, 
a O percent opacity standard does not 
necessarily mean 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-mlnute 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 commenter& 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 tnto account this ob
server error. AB discussed above, vis!· 
ble emission standards are based on 
observations recorded by certified ob
servers at well-controlled existing fa
cUitles operating under normal condi· 
tlons. When feasible, such observa
tions are made under conditions which 
yield the highest opacity readings 
such as the use ot a highly contrasting 
back.ground. 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 is also taken into ac
count in enforeement of visible emis
sion standards. A number of observa
tions are normally made before an en
forcement action Is initiated. Statlstl
cally, as the number of observations 
increases, the error associated with 
these observations taken as a group 
decreases. Thus, while the absolute 
pasitlve error associated with a stnale 
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 llll'ACT 

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, a.re compatible with 
the opacity standards. Thus, the unit 
cost estimates developed for the pro· 
posed standards are considered reason
ably accurate. 

Many cornmenters 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· 
vant 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 is 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-



latlon, which lies between these ex
tremes, Js 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 asprtatlon 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 blfold door and the use of a fabric 
filter baghouse instead of a cyclone. 
The cost associated with the promul
gated standards, therefore, ts only the 
coat of the blfold 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 proi>0sed 
standards are essentially correct and 
irenerally 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
PoBed 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 will 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 ·w1th 
State or local air pollution control re
q(llrements, Is $15 mtllion in capital 
costs and $3 m1ll1on 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 stande:tds, whereas the 
Impact associated with compliance 
with existing State and local air Pollu-
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tlon control requirements should be 
subtracted. In the example discussed 
above· concerning costs, the addltonal 
energy requirements associated with 
the promulgated standards ls 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 fa.bric filter bag 
houses, energy consumption ls directly 
proportional to the pressure drop 
across the equipment. It was assumed 
that the pressure drop across a CY· 
clone required to comply with existing 
State and local requirements would be 
about 80 percent of that across a. 
fabric filter ba.ghouse required to 
comply with t:Qe 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 will 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 
on 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· 
fled, or reconstructed facilities within 
grain elevators. Similarly, the promul· 
gated standards apply only to new, 
modified, or reconstructed facilities 
and not existing facilities. 

Modified facllitles are only subject 
to the standards if the modification 
results In Increased emissions to the 
atmosphere from that facility. Fur· 
thermore, any alteration which Is con· 
sidered routine maintenance or repair 
ts not considered a modification. 
Where an alteration is considered a 
modification, only those · · facllltles 
which are modified have to comply 
with the standards, not the entire 
grain elevator. Consequently, the 
standards appl31 only to major alter· 
atlons of Individual facilities at exist· 
Ing grain elevators which result In in· 
creased emissions to the atmosphere, 
not to alterations which are consld· 
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. 

Cl> 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 grain elevator were modified 
by making a capital expenditure to in· 
crease unloading capacity and this re
sulted In increased emissions to the at
mosphere In terms of pounds per 
hour, then only that affected facility 
<1. 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 elevators which are spe
cifically exempt from the promulgate; 
standards are <1> The addition of grav: 
lty 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 grain 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:ulrlng substantial reinforcement of 
the grain storage or grain transfer bin 
to support the weight of emission con
trol equipment. In light of the rela· 
tlvely 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· 
dltlon 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· 
ditlon 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 modi!!· 
cations, however, alterations three and 
four, along with alterations one and 
two discussed above, are specifically 
exempt from consideration as modi!!· 
cations in the promulgated standards. 

The modification provisions in 40 
CFR 60.14<e> exempt certain physical 
or operational changes from being 
considered 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 modifl· 
cation. 
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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 IRS, 
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· 
eratlon 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· 
atlonal 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· 
cilitles <e.g., grain handling oper· 
atlons) 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· 
ductlon rate would have to be consid· 
ered in determining if a capital ex· 
penditure had been made on each fa· 
cllity 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, there!cre, 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 mod1flcatlon. 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 11 it were properly sized. In addi· 
tlon, the opacity standards could be 
used to demonstrate compliance. 

It would not be wise to waive per
formance tests in all cases. Section 
60.8<b> 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· 
fectlve enforcement. 

SAFETY CONSIDERATIONS 

In December 1977, and January 
1978, several grain elevators exploded. 
Allegations were made by various ind!· 
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 emls· 
sions from grain elevators. Many of 
these regulations were developed by 
States and included in their implemen· 
tatlon 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-



nble meens of compliance. The objec
tive of State md locru regulations and 
the promulgated standards of per
formance ls that dust be captured at 
those points within grain elevators 
where it ls generated through the use 
of effective hoods or enclosures with 
e.ir mspiration, and removed from the 
Brain elevator to an air pollution con
trol device. This ls the basis for the 
promulgated · standards of perform
nnce. Compliance wlth air pollution 
control regulations and the promul
Bated 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 ir. major safety hazard. 

Fabric filter baghouses have been 
used for many years 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 
I!!. 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; 
Md 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 
Md 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 Benerated. If, bow-

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 is no longer effec
tive in capturing dust as it is generat
ed, then ambient concentrations of 
dust within the elevator will increase 
a.nd 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 p.ollution. Consequently, properly 
operated a.nd maintained air pollution 
control equipment will not increase 
the risk of grain elevator explosions. 

MISCELLAHEOUS 

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 
iimltation 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 
nonair 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 Gther hand, 
must provide for the attainment 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 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 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 i"equire, among other things, 
that major emitting facilities to be 

V-275 

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, on 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 plannipg 
for such facilities. 

ECONOlllllC IllllPACT ASSESSl.Vil!!NT 

An economic assessment has been 
prepared u reQuired under section 317 
of the Act." 



Dated: July 26, 1978. 
DOUGLAS M. COSTLE, 

Admtnistrator. 
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Impact Statement-Volume II: Promulgated 
Standards of Performance for Grain Eleva
tor Industry," U.S. Environmental Protec
tion Agency-OAQPS, EPA-450/2-77-00lb, 
Research Triangle Park, N.C .• April 1978. 

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 ~ethods 
specified under each applicable sub· 
part, or an equivalent or alternative 
method. 

• • • • • 
§ 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: 

Subpart DD-Standards of Performance for 
Grain Elevators 

Sec. 
60.300 Applicability and designation of af. 

fected facility. 
60.301 Deflnltlons. 
60.302 Standard for particulate matter. 
60.303 Test methods and procedures. 
60.304 Modification. 

AUTHORITY: Secs. 111 and 30l<a> of the 
Clean Air Act, BS amended <42 U.S.C. 7411, 
760l<a)), and additional authority BS noted 
below. 

Subpart DD-Standards of 
Performance for Grain Elevators 

§ 60.300 Applicability and designation of 
affected facility. 

<a> The provisions of this subpart 
apply to each affected facility at any 
grain terminal elevator or any grain 
storage elevator, except as provided 

IULES AND REGULATIONS 

under § 80.304Cb>. 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 facility under paragraph Ca) 
of this section which commences con
struction, modification, or reconstruc
tion after <date of reinstatement of 
proposal) ls 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. 

<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 storage capacity of more than 
88,100 m• Cea. 2.5 million U.S. bushels>, 
except those located at animal food 
manufacturers, pet food manufactur
ers, cereal manufacturel'.S, breweries, 
and livestock feedlots. 

Cd) "Permanent storage capacity" 
means grain storage capacity which is 
inside a building, bin, or silo. 

<e> "Railcar" means railroad hopper 
car or boxcar. 

Cf) "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. 

Ch) "Fugitive emission" means the 
particulate matter which is not collect
ed by a capture system and ls released 
directly into the atmosphere from an 
affected facility at a grain elevator. 

m "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. 

Ck) "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. 

(}) "Grain handling operations" in· 
elude bucket elevators or legs <exclud
ing legs used to unload barges or 
ships), scale hoppers and surge bins 
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<garners), 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 now 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 80th 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 0 
percent opacity from any: 

Cl) 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. 

Cb> On and after the date on which 
the performance test required to be 
conducted by § 80.8 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: 

Cl) Contains particulate matter in 
excess of 0.023 g/dscm <ca. 0.01 gr/ 
dscf). 

<2> Exhibits greater than O percent 
opacity. 

Cc) 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: 

(1) Any individual truck unloading 
station, railcar unloading station, or 
railcar 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 omier or operator of any 
!oo.rge or ahlp unloading station shlill 
operate ms follows: 

< 1 > The unloading leg shall be en
closed from the top <liicludlng the re
~lvlng 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 re
ceiving hopper. 

<2> The total rate of air ventilated 
ahall be at least 32.1 actual cubic 
meters ·per cubic meter of grain han
dling capacity <ca. 40 ft'/bu>. 

<3> Rather than meet the require
ments of subparagraphs <l> 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. 

!! G0.303 'll'4!11t methodo smell ]!>rocecilures. 
<a> Reference methods In appendix 

A of this part, except as provided 
under § 60.8Cb), shall be used to deter
mine compliance with the standards 
l!>rescrlbed under § 60.302 as follows: 

<l I Method 5 or method 17 for con
centration of particulate matter and 
&lSSC>Ciated moisture content; 

<2> Method 1 for sample and velocity 
t:raverses; 

<3> Method 2 for velocity and volu-
metric flow rate; 

<4> Method 3 for gas analysis; and 
<5> Method e for visible emissions. 
Cb> For method 5, the sampling 

l!>i"Obe and filter holder shall be operat
oo without heaters. The sampling time 
for each run, us' ,ig method 5 or 
method 17, shall bEo at least 60 min
utes. The minimum sample volume 
Mall be 1.7 dscm (Ca. 60 dscf>. 

<Sec. 114, Clean Air Act, as amended <42 
u.s.c. 7414).) 

!! 00.30~ R'ilocllificationo. 

<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 
M existing facility. 

Cb) The following physical changes 
or changes In the method of operation 
shall not by themselves be considered 
Ill modification of any existing facility: 

Cl> The addition of gravity loadout 
IJPQUts to existing grain storage or 
~in transfer bins. 

<2> The installation of automatic 
~In 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. 

CFR Doc. 78-21444 Filed 8-2-78; 8:45 am] 
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AGENCY: Environmental Protection 
Agency <EPA>. 
ACTION: Final rule. 
SUMMARY: This action amends the 
standards of performance for Kraft 
pulp 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 combus
tion at a disadvantage. The intent of 
this amendment is to remove any pre
clusion of new and improved control 
systems. This action also amends Ref
e:rence Method 16 to insure that the 
testing procedure Is consistent with 
the promulgated standards. 
EFFECTIVE DATE: August 7, 1978. 
FOR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Emission Stand
arcis and Engineering Division, Envi
ronmental Protection Agency, Re
search Triangle Park, N.C. 27711, 
telephone 919-541-5271. 

SUPPLEMENT ARY INFORMATION: 
Standards of performance for Kraft 
pulp mills were promulgated on Febru
ary 2:J, 1978. On March 31, 1978, the 
National Council for Air and Stream 
Improvement <NCASI> requested two 
changes 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 b&.Sis for the determination of 
TRS emissions. Ten percent was se
lected because it :reflected the ob
sen·ed oxygen concentrations on facili
ties controlled by the best system of 
emission reduction which was lnclner
e.tlon. The NCASI pointed out, howev-
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er, that the specification o1 a 10-per· 
cent oxygen level on sources which 
characteristically contain higher levels 
would effecti\"ely discourage the devel
opment of control technologies oth€r 
than inc!neration. 

The purpose of an emission standard 
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 given facility. use of 
that technique should be permitted. 
The standard, as written, could have 
Inhibited the de\·elopment of new 
technologies, if misinterpreted. There· 
fore, to remove this potential source of 
misinterpretation, § 60.283<a)(l)(\') has 
been added to the standard to provide 
for correction to untreated oxygen 
concentration In the case of brovrn 
stock washers. black liquor oxidation 
s3•stems, or digester systems. 

REFERENCE 11/IETHOD' 16 

The secona point of conce:-n to thf' 
NCASI was the correction factor to bt· 
applied for sampling system lu~cs 
contained in the po.;t-test proced:.ir'O's 
(paragraph 10.l l of method 16. The 
specific concern wa.:; the spt~!fiC'ation 
that a test gas be tnt:-oduccd at the be
ginning of the probe to determi!1e 
sample loss in the sampling 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 gas after the 
probe filter consistent with the data 
base supporting the promulgated 
star.dards. 

MISCELLANEOUS 

The Administrator finds that good 
cause exists for omitting prior notice 
and public comment on these amend
ments and for making them immedi· 
ately effective because they· simply 
clari!y the existing regulations and 
impose no additional substantive 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 substantial. 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 economic 
impact assessment. 

De.ted: August l, 1978. 
DOUGLAS M. COSTLE, 

Administrator. 

Part 60 of chapte:r l, title 40 of the 
Code of Federal Regulations is amend
ed to read as follows: 



1. In § 60.283. paragraph <a><l > is 
amended to read as follows: 

§ 60.:?>!3 Standard for total reduced sulfur 
<TRS>. 

(al • .. 
(1). 

(V) The gas<'s from the digester 
system, brown stock washer system. 
condensate stripper systC'm, or black 
liquor oxidation system are controlled 
by a means other than combustion. In 
this case, these systems shall not dis
charl!'e any gases to the atmosphne 
whieh contain TP..S in excess of 5 ppm 
by \'Olume on a dry basis, corrected to 
the act-.:al oxygen content of the un· 
treated gas siream. 

• • 
2. In appendix A, paragraph 10.l of 

method 16 is amended to read as fol
lows: 

10. POST-Tl:ST PROCEDURES 

10.l Sample line loss. A known concen
tration of hydrogen sulfide at the level of 
the a.pplicable standard. ± 20 percEnt. must 
be Introduced into the sampling systE"m in 
suff!l'.'ient Quantities to insure that there is 
an exi:ess of sample which must bf' vented 
to the atmosphere. The sample must be in
troduced immediately after the probe and 
filter and transported through the remain
der of toe sampling system to the measure
ment system In the normal manner. The re
sulting measured· concentration should be 
compared to the kno\l:n value to determine 
the sampling system loss. 

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 correct!'d by dh·iding the 
sample concentration by the fraction of re
covery. The fraction of recovery is eciual 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 known gas sample may be gen
erated using permeation tubes. Alternative
ly, cylinders of hydrogen sulfide mixed in 
air may llt> u~ed provided thl'Oy are traceable 
to pcrm€2tion tubes. The optional pretest 
proct·dures µrovicle a good guideline for de
termining il there are leaks in the sampling 
sys~em. 

<Sec. 111, 3011a)), Clean Air Act as amended 
<42 U.S.C. 7411, 760l<a».> 

[FR Doc. 78-21801.Filed 8-4-78: 8:45 aml 
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RULES AND REGULATIONS 

92 
Title 40-Protedion 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 Jsland 

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 <NSPSl 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 admlnis· 
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· 
fectlve 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 rulemaklng 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 <b> is amended 
by adding subparagraph <OO> to read 
as follows: 

§ 60.4 Address 

• • • • • 
<b> ••• 

<00> 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 ~] 
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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 
assure more accurate measurement of 
total reduced sulfur <TRSl emissions 
but do not substantially change the 
reference method. 

SUPPLEMENTARY INFORMATION: 
On Februrary 23, 1978 <43 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· 
tional 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. 

The increase in the cost of determin
ing compliance 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
tions 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 is amend
ed as follows: · 

APPENDIX A-REFERENCE METHODS 

In Method 16 of Appendix A. Sec
tions 3.4, 4.1. 4.3, 5, 5.5.2, 6, 8.3, 9.2. 
10.3, 11.3, 12.1, 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 5.1.1 insert "5.1. Sampling." 

5. In Section 5, add the following 
subsection: "5.3 SO, Scrubber. The 
SO, scrubber is a midget lmpinger 
packed with glass wool to eliminate 
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: "Aliquots-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 12.1.l.3 "<12.2.4 
below>" ls corrected to "<12.1.2.4 
below>." 

13. In subsection 12.1, 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.l" (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 s4bsection 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 litel"'of deionized 
water. 284 grams of sodium citrate 
may be substituted for the potassium 
citrate." 

<Sec. 111, 301<a> of the Clean Air Act as 
amended <42 U.S.C. 7411. 7601 <a))). 

CFR Doc. 79-1047 Filed 1-11-79; 8:45 am] 
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Title 40-Protection of Environment 

CHAPTER I-ENVIRONMENTAL 
PROTECTION AGEHCY 

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 Determination. 

1"'6 AND tlEC.ULA nONs 

SUMMARY: ·This notice presents the 
results of a performance review of par
ticulate ·matter control sy5tems on 
wood residue-ftred steam generators. 
On November 22, 19'76 <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 
l:arge 'J)Ortlon :of wood Tesldue to 
achieve ttie particulate matter stand
ard '8.nd announced that this would be 
l'e'Viewed. This review has been com
pleted, and EPA concludes that 'the 
particulate matter standard -can be 
achieved, therefore, no revision is nee- · 
essary. 

ADDRESSES: The document ·which 
presents the basis 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," 
EP A-450/2-78--044. l 

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, 
Enyironmental Protection 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-fuel-fired steam genera.tors 
were amended <-41 FR 5l397> to darify · 
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 megawatts <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 s·ulfur 
dioxide emissions. EPA Tecognized in 
the preamble of the amendment that 
questions remained concerning the. 
sbility of affected facilities which 
burn substantially more wood Tesidue 
than fossil-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. 

l·N'l"ltOWCTlON 

Wood residue is a waste by-product 
o! the pulp and paper Industry which 
consists of bark, sawdust, slabs, chips, 
shavings, .and mill trims. Disposal of 
this wa.ste prior to tbe 1960's consisted 
mostly of Incineration In Dutch ovens 
or open .air tepees. Since then the 
advent of the spreader stroker boiler 
and the lncrea.siDg costs of fossil-fuels 
has made wood residue an -economical 
fuel .to burn· in large boilers for the 
generation of process steam. 

"There are several hundred steam 
&eneratJ.ng boilers in the pulp .and 
paper a.nd 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 mega11•atts 
~o million .Btu per .hour> to 146 
megawatts <500 million 'Btu per hour> 
and the total emissions from 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 multltube collector have 
recognized that this type of control 
will not meet -present new source 
standards and have been developing 
processes and devices to meet the new 
regulations. However, the use of these 
various systems on ·'1rood residue-fired 
boilers has not found widespread use 
to tlate, Tesulting in -an information 
gap on expected performance of col
lector types othef than conventional 
mechanical collectors. 

In order to provide needed informa
tion in this area and to answer ques
tions raised in the 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
ers 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 
a.mounts of saQd and salt, the quantity 
depending on the method by which 
the original wood was logged and de
livered. 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 ga.S 
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 carbon. 
With collection 11.nd ·reinjection to the 
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boiler, greater carbon burnout can In· 
crease boiler efficiency from one to 
f'our percent. The reinjectlon of col· 
lected ash also significantly increases 
the dust loading since the sand is also 
irecirculated with the fly ash. This in· 
creased dust loading can be accommo
dated by the use of sand separators or 
decantation type dust collectors. Col· 
lectors of this type in combination 
with more efficient units of air pollu· 
tlon control equipment constitute the 
systems currently. In operation on ex
isting plants that were found to oper· 
ate with emissions less than the 43 
n&nograms per Joule <0.10 pounds per 
million Btu> standard for particulate 
matter. 

A survey of currently operated faclll· 
ties that fire wood residue alone or In 
combination with fossil-fuel shows 
that most operate with mechanical 
collectors; some operate with low 
energy wet scrubbers, and a few facili· 
ties currently use higher energy ven· 
turl scrubbers <HEVS> or electrostatic 
precipitators <ESP>. One facility re
viewed is using a high temperature 
baghouse control system. 

Currently, the use of multitube-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 multiclones 
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 Is 
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 is one facility using a 
Swedish designed mechanical collector 
In series with conventional multiclone 
collectors. The Swedish collector Is a 
small diameter multitube cyclone with 
11. 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 is used as an auxiliary fuel. 
Available Information Indicates that 
this type of control provides high col· 
leetion efficiencies on combination 
'1:100d residue coal-fired boilers. One 
ESP collects particulate matter from a 
60 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 

American Society of Mechanical Engi
neers. 

The fabric filter Cbaghouse> particu
late control system provides the high· 
est collection efficency available, 99.9 
percent. On one facility currently 
using a baghouse on a wood residue
fired boiler, the sodium chloride con
tllnt of the ash being filtered Is high 
enough <70 percent> that the possibil· 
ity of fire is 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 equipped 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 <6 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 <10 to 20 inches, H.O>. 

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 is directed 
through two wet impingement-type 
scrubbers in parallel. With this ar
rangement of scrubbers, a collection 
efficiency of 97.7 percent Is obtained 
at pressure drops of 2 kPa <8 inches, 
H,O>. Source test data collected with 
EPA 'Method 5 showed particulate 
matter emissions to be 15 nanograms 
per Joule, well below the 43 nanograms 
per Joule standard. 

Another facility with a boiler of sim
ilar size and fuel was emitting a maxi
mum of <&650 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 <6 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· 
plngement 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 <10 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 is obtaining the same emis· 
sion control, 25.8 nanograms per joule, 
at a pressure drop of 3 kPa <12 inches, 
H,O>. 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 Is 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, 1979. 

DOUGLAS M. COSTLE, 
Administrator. 

CFR Doc. 79-1421 Filed 1-16-79: 8:45 am) 
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PARY 60-STANDAROS Of PRFOtlM
ANa fOt NEW STATtONA•Y 
SOURCES 

OElEGATION Of AUTHORITY TO 
STAT£ Of TRAS 

AGENCY: Environmental ProtecUon 
,Aaency. 
ACI'ION: Plnal rule.. 

SUMMARY: This action amends Sec· 
tion ii0.4, Addres3, to reflect the dele
p.tion of authortcy for the Standa.tds 
of Perfonn&nee for Mew Stationary 
Sources <NSPS> to the State of Tena. 

EFFECTIVE DATE: February '1. 19'79. 
FOR FURTHER INFORMATION 
CONTACT: 

James Veach, Enforcement Division. 
Reg1on 6, Environmental Protection 
Ageney, P'1rst · International Build
ing, 1201 Elm Street. Dallas, Texas · 
'152'70, telephone <214> 767-2760. 

SUPPLEMENTARY INFORMATION: 
A notice announcing the delegation of 
authority Is published elsewhere In 
the Notice Section fn th.1s :issue of the 
FEDERAL REGISTER. These amendments 
provide that all reports and communi
cations previously trubmitted to the 
Admlnlstrator, will now be sent to the 
Texas Air Control Board, 8520 Shoal 
Creek Boulevard, Austin, Texas 78758, 
Instead of EPA's Region 8. 

As this action is not one of substan
t}ve content, but is only an administra
tive change, public. participation was 
Judged wmecessary. 
<Sections 111 and 301<&) of the Clean Air 
Act; Section 4Cal of Public Law 91-604, 84 
Stat. 1683; Sect\on 2 of Pub11c Law 00-148. 
81Stat.504 1'2 U.S.C. 7411 and 760l<a>J>. 

Dated: November 15, 1978. 

Am.a::lfZ HARRlSOJI, 
Rev1tmal .um.in ls t.ra.tor, 

Region ti. 

Part fO of Chapter 1, Title 40, Code 
of Federal Regulations, ls amended as 
follows: 

1. In §eG.4, pangraph Cb) (88) ls 
amended as follows: 

§ 60.4 Address. 

• • • • • 
{b) ••• 

<SS> State of Texas, Texas Air Con
trol Board, 8520 Shoal Creek Boule
vard, AustJn, Texas 787~. 

• • • • • 
£m Doc. TMZ23 Flied ~'19; 8:45 am) 
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PART 60-STANDARDS Of PERFORM

ANCE FOR NEW STATIONARY 
SOURCES 

Petroleum Refineries-Clarifying 
Amendment 

AGENCY: Environmental Protection 
Aaency. 
ACTION: Final Rule. 
SUMMARY: These amendments clari
fy the definJtions 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 required by the existing stand
ards. The objective of these amend
ments ls to reduce confusion concern
ing the applicability of the sulfur 
dioxide standard to incinerator-waste 
heat boilers installed on fluid or Ther
mofor catalytic cracking unit catalyst 
regenerators and fluid coking unit 
coke burners. 
EFFECTIVE DATE: March 12, 1979. 

POR FURTHER INFORMATION 
CONTACT: 

Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
<MD-13>. U.S. Environmental Pro
tection Agency, Research Triangle 
Park., North Carolina 27711, tele
phone (919> 541-5271. 

SUPPLEMENTARY INFORMATION: 
On March 8, 1974 C39 FR 9315), stand
ards of performance were promulgated 
Umlting sulfur dioxide emissions from 
fuel gas combustion devices in petro
leum refineries under 40 CFR Part 60, 
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 
188 ls defined as any gas generated by 
a petroleum refinery process unit 
which ·ts combusted. Fluid catalytic 
cracking unit and fluid coking unit In
cinerator-waste heat boilers, and faclli
tles In which gases are combusted to 
produce sulfur 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 fluid catalytic 
cracking unit and fluid coking unit In· 
clnerator-waste heat boilers. 

Cl> Is It Intended that Thermofor 
catalytic cracking unit Incinerator 
waste-heat boilers be considered the 
same as fluid catalytic cracking unit 
Incinerator-waste heat hollers? 

<2> Is the exemption Intended to 
apply to the Incinerator-waste heat 
boiler as a whole Including auxiliary 
fuel gas also combusted In this holler? 

The answer to the first question ls 
yes. The answer to the second ques
tion ls no. 

The objective of the standards of 
performance ls 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
gen 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 fluid or Thermofor cata
lytic cracking units, or by coke burn
ing in fluid 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 whatever 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 ls 
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 ls to 
ensure that gas streams generated by 
catalyst regeneration or coke burning 

IULES AND IEGULA TIONS 

In catalytic cracking or fluid coking 
units are exempt from compliance 
with the standard limiting 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 hollers Installed on these units 
from consideration as fuel gas combus
tion devices. 

Incinerator-waste heat ballers In
stalled to combust these gas streams 
require the firing of auxlliary refinery 
fuel gas. This Is necessary to Insure 
complete combustion and prevent 
"flame-out" which could lead to an ex
plosion. By exempting the Incinerator· 
waste heat boller, however, this auxll
lary refinery fuel gas stream Is also 
exempted, which Is not the Intent of 
these exemptions. This auxiliary refln· 
ery fuel gas stream Is normally drawn 
from the same refinery fuel gas 
system that supplies refinery fuel gas 
to other process heaters or ballers 
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 auxiliary 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 bollers. 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 regulations 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 <d> and <g> as fol
lows: 

§ 60.101 Definitions. 

• • • 

<d> "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 fluid coking unit coke 
burners. 

.. • • • • 
(g) "Fuel gas combustion device" 

means any equipment, such as process 
heaters, boilers, and flares used to 
combust fuel gas, except facilities In 
which gases are combusted to produce 
sulfur or sulfuric acid. 

• • • • 
<Sec. 111, 30l<al. Clean Air Act as amended 
<'2 U.S.C. '1411, '180l<alll 

CFR Doc. '19-'1428 Filed 3-9-'19; 8:45 a.ml 
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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. 
Region X M/S 629, 1200 Sixth Avenue, 
Seattle, WA 98101. 

State of Washington, Department of 
Ecology, Olympia, WA 98504. 

Olympic Air Pollution Control Authority, 
120 East State Avenue, Olympia, WA 
98501. 

Environmental Protection Agency, 
Public Information Reference Unit, 
Room 2922, 401 M Street SW., 
Washington, D.C. 20640. 

FOR FURTHER INFORMATION CONTACT: 
Clark L. Gaulding, Chief, Air Programs 
Branch M/S 629, Environmental 
Protection Agency, 1200 Sixth Avenue, 
Seattle, WA 98101, Telephone No. (206) 
442-1230 ITS 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 plarrts 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 Control 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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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 (WW) as 
follows: 

§ 60.4 Address. 

(b) ••• 
(WW)* * * 
(vi) Olympic Air Pollution Control 

Authority, 120 East State Avenue. 
Olympia, WA 98501. 

Dated: April 13, 1979. 
Douglao M. Cootie, 
Administrator. 

(FRL 1202-61 

(FR Doc. 711-12211Filed4-1~79: 8:45 am] 
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~ll&lndsirda; lElcactrlc QJtllltlf StHm 
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~@llENCV: Environmental Protection 
Agency (EPA). 

~«:YOON: Final rule. 

mJMMAi'IV: These standards of 
performance limit emissions of sulfur 
dioxide (SO,), particulate matter, and 
nitrogen oxides (NO,) 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 NO. 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. 

@A"i'H: The effective date of this 
regulation is June 11, 1979. 

11DDLlllESSIES: 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 
919-541-2777. 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) o 
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 NO. emissions; and (3) the 
final Environmental Impact Statement 
which summarizes the impacts of the 
regulation. 

Docket No. OAQPS-78-1 containing 
aU 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, et 
JEPA's Central Docket Section, room 

2903B. Waterside Mall, 401 M Street, 
SW., Washington, D.C. 20460. 

The docket is an organized end 
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 end locate documents so that 
they can intelligently end effectively 
participate in the rulemaking process. 
Along with the statement of basis end 
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)]. 
Ll'OLll Ll'Ui'IYMIER INl"Oi'IMA"i'ION CONYACY: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, N.C. 
27711, telephone 919-541-5271. 
&\Ull'll'LIEMIENYAWIV INl"Ol!IMAYION: 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 
cogener~tion 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 S02 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 Btu) heat ini;ul. When S02 
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 so. removed by all types of SO, 
and sulfur removal technology, including 
flue 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. 

(2) Gaseous and liquid fuels not 
derived from solid fuels: SO, emissions 
into the atmosphere ere 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 
SO. emissions into the atmosphere are 
less than 86 ng/J (0.20 lb/million Btu) 
heat input. Compliance with the S02 
emission limitation and percent 
reduction i@ determined on a continuous 
basis by using continuous monitors to 
obtain a 30-day rolling average. 

(3) Anthracite coal: Electric utility 
steam generating units firing anthracite 
coal alone are exempt from the 
percentage reduction require'llent of the 
SO, standard but are subject to the 520 
ng/] (1.20 lb/million Btu) heat input 
emission limit on a 30-day rolling 
average, and all other provisions of the 
regulations including the particulate 
matter and NO. 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 Islar-ls) 
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 regula lions 
including the particulate matter and NO, 
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 the percentage reduction 
requirements but are subject to the 520 
ng/J (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 refined coal (SRC I) are subject 
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to the 520 ng/) (1.20 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 
is to be obtained at the refining facility 
itself, is 85 percent reduction in potential 
SO, emissions on_a 24-hour (daily) 
averaging basis. Compliance is to be 
determined by Method 19. Initial full 
scale 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 
electostatic precipitator (ESP). 

NO. Standards 

The NO, standards are based on 
combustion modification and vary 
according to the fuel type. The 
standards are: 

(1) 86 ng/) (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 · 
subbituminous 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 Monfana; 

(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 
foput from the combustion of any solid 
fuel not specified under (3), (4), or (5). 

Continuous compliance with the NO, 
standards 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 NO, emission limits will assure 

compliance with the percent reduction 
requirements. 

Emerging Technologies 

The standards include provision~ 
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/J (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 80 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 SO, emissions allowed under a 
commercial demonstration permit for 
the initial full-scale demonstration 
plants using FBC would be BS 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 b~ 
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-refined coal ....... . 
Fluidized bed combusbon 

(atmospheric) 
FIUld12ed bed combuslion 

(pressurized) 

Coal liquefaction '"···-················ 

Equivalent 
·Pollutant electrical capacity 

MW 

so. - 5,000-10,000 

i;o. 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 
oypassed 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 

SOa 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 m~s! 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 bum 
high-sulfur fuel thus freeing low-sulfur 
fuel for use in existing sources where it 
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ill harder to cpntrol emissions and where 
low-sulfur fuel is needed for compliance. 
This will (1) allow old sources to 
operate longer and (2) expand 
amvironmentally acceptable energy 
0upplies. 

Prior to framing the final so. 
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 6. 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: 

- 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 

t. 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 so. 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 
rulemaking has been whether a plant 
burning low-sulfur coal should be 
required to achieve the same percentage 
reduction in potential so. 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 so. control technology, 
the averaging period for determining 
compliance, and the potential adverse 
impact of the emission ceiling on high
oulfur coal reserves. 

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 so. 
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 SO, 
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 (scrubbers) 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 may 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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eatisfy 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 oays in the 
pertinent part: 

In establishing a national percent reduction 
for 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 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. 

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 S02 

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 SO, 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 SO, control field is 
being stimulated by several factors. 
First, dry control systems are less 
complex than wet technology. These 
simplified designs,offer 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 in 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 
SO,/ 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 go 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 SO 
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 
11ufficient to warrant adoption of a 
variable standard, they do oerve 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 go percent reduction in potential 
emissions was applied to high-sulfur 
coals. Toward this end, detailed 
assessments of the potential impacts of 
a wide range of emission limitations on 
high-sulfur 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 go percent reduction if the 
emission limitation were established 
below 520 ng/J (1.2 lb/million Btu) heat 
input 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 
1977 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 aver_yge), 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-oulfur 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, 1he 1Administrator believes he 
has oatisfied 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 go percent 
reduction, the standard achieves the 
same emission reductions at the 
national level. More importantly, by 
providing an opportunity for full 
development of dry S09 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 
characteristic&. serves to expand 
environmentally acceptable energy 
supplies without conveying a 
competitive advantage to any one coal 
produci!J.g 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 minimum requirement of 70 
percent on low-sulfur coals, the final 
rule encourages the full development 
and application of dry so. control 
·systems on a range of coals. At the same 
time, the minimum 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 el\.pected increases in high
sulfur coal production. By achieving a 
balanced coal demand within the utility 
sector and by promoting the 
development of less expensive 801 

control technology. the final standard 
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will expand eanronmentally acceptable 
energy supplies to existing power plants 
and industrial sources. 

By aubstantiatly reducing SO, 
emissions, the standard will enhance the 
potential for long term economic growth 
at both the oational and regional levels. 
While more restrictive requirements 
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 Alnendmena of 1977. It serves 
as a minimum requirement for both 
prevention of significant deterioration 
and non-attainment considerations. 
When warranted by local conditions, 
ample authority exists to impose more 
restrictive requirements through the 
case-by-case new source 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 SO, emi11sions 
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 ngfJ (0.20 lb/ 
million Btu) heat input on a 30-day 
rolling average basis. This refiects a 
change to the proposed standards in 
that the time for compliance is changed 
from the proposed Z4-hour basis to a 30-
day rolling average. This change is 
necessary to make the rompliance times 
consistent for all fuels. Enforcement of 
the standard11 would be complicated by 
different averaging times, particularly 
when more than one fuel is used. 

Particulate Matier 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 
part!culate 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 controllins. and 
compliance with the particulate matter 

emission limit will .usure compliance 
with the pewent reduction requirements. 

A ZO percent (6-minute average) 
opacity limit is included in this 
standard. The opacity limit is included 
to insure proper operation arul 
maintenance of the emission control 
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 
source11pecific opacity limit for that 
affected facility. 

The atandard is ba.seil on the 
performance of a well ·designed. 
operated and maintained electrostatic 
precipitator {ESP) or bashouse control 
system. The Administrator has 
determined that these control systems 
are the best adequately demonstrated 
technological systems of continuous 
emission reduction (taking into 
consideration the co.st of achievi.c8 such 
emission reduction. and nonair~uality 
health and environmental impacts and 
energy requirements). 

Electrostatic Precipitmors 

EPA collected emission data from .21 
ESP-equipped steam generati.c8 units 
which were firing low-sulfur coals (0.4-
1.9 percent). EPA evaluated 2JD.ission 
levels from units burniJl8 relatively low
sulfur coal because it is more difficult 
for an ESP to collect particulate matter 
emissfons generated by the combustion 
of low-sulfur coal than high-sulfur 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 emission level, 
however. emission levels at 9 of the 21 
umts were below the standard. All of 
the units that were firin8 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 ftoZ/1,000 ACFM), or a oold
side ESP [an ESP located after the 
combustion air preheater) with a 
spet:ific collection area greater than 85 
square meters per actual cubic meter per 
second (435 ft 2/1,000 ACFM). 

ESP's require a larger specific 
collection area when applied to units 
burning ]ow-sulfur coal than to units 
burning high-sulfur coa1 because the 
electrical resistivity of the fly ash is 
higher with low-sulfur coal Based on an 
examination of the emission data in the 
record. it is the Administrator's 
judgment that when Jow-sulfurcoa1 is 
being fired an Est> must have a apecific 
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collection area from about 130 (bot side) 
to 200 (cold side) square meters per 
actual cubic meter per second (650 to 
1,000 ft 2 per 1,000 ACFM) to comply with 
the standard. When high-sulfur coat 
{greater than 3.5 percent sulfur) is being 
fired an ESP must have a specific 
collection area of about 72 {cold side) 
square meters per actual cubic meter per 
second (360 ft 1 per1.000 ACFM) to 
comply with the standard. 

Cold-side ESP's have traditionally 
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 resulting from the bisher 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 warping potential of the 
collection plates. 

&ghouses 

The Administrator has evaluated data 
from more than 50 emission test runs 
conducted at 8 baghouse-equipped coal
fired steam generating units. Althou,gh 
none of these bashouse-controlled units 
were designed to achieve a 13 Ng/J (0.03 
lb/million Btu) beat 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 
NgfJ (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 
baghonses with an air-to-cloth ratio of 
0.6 actual cubic meter per minute per 
square meter {2 ACFM/ft2} will achieve 
the standard at a pressure drop of less 
than 1.25 kilopascals {5 in. HaO). The 
Administrator has concluded that this 
air/cloth ratio and pressure drop are 
reasonable when consideri.c8 ca..t, 
energy, and nonair quality impacts. 

When an owner or operator must 
choose between an ESP and a bashonse 
to meet the standard. it is the 
Administrator's jud,gment that 
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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 
llSed 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 installations 
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/milliOri 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,0). Although 
some operating problems have been 
encountered, the unit is being 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 

(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 end 17 to determine what 

fired with coal containing more than 3 
percent sulfur. The Administrator bas 
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 
considerafions, the Administrator 
believes that wet particulate matter 
scrubbers will only be used in special 
situations and generally will not be 
sele~ted to comply with the standards. 

' 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. 

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. Data 
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 hes 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 en 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 fl.l's! facility tested 
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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The particulate matter emission limit 
and opacity limit apply at all times, 
except during periods of startup, 
shutclown, 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 
. requfred to assure proper operation and 
maintenance of the emission control 
system but is not used for continuous 
compliance determinations. Date 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 
REGULATOJW 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). 

NOa Standards 

The NOa 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 of fuel burned. . 
Consequently. the Administrator has 
developed fuel-specific NO. standards. 
The standards are presented in this 
preamble under Summary of Standards. 

Continuous compliance with the NOa 
standards is required, based on a 30-day 
rolling average. Also, percent reductions 
in uncontrolled NOa emission ievels are 
required. The percent reductions are not 
controlling. however, and compliance 
with the NOa emission limits will assure 
compliance with the percent reduction 
requirements. 

One change has been made to the 
proposed NO. standards. The proposed 
standards would have required 
compliance to be based on a 24-hour 
averaging period. whereas the final 
standards require compliance to be 
based on a 3a-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 NO. 
emissions when coal is burned. The 
averaging period for determining 
compliance with the NO. limitations for 
gaseous and liquid fuels has been 
changed from the proposed 24-hour 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, p~rticularly 
where more than one fuel 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 boilers 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 
subbituminous coals. Conclusions 
drawn from the EPA studies of the 
boilers were that the most effective 
combustion modification techniques for 
reducing NO. emitted from utility 
boilers are staged combustion, low 
excess air, and reduced heat release 
rate. Low-emission burners were also 

effective in reducing NO. levels during 
the EPA studies. 

In developing the proposed standards 
for coal, the Administrator also 
considered the following: {1} data 
obtained from the boiler manufacturenJ 
on 11 CE. three B&W. and three F011ter 
Wheeler Energy Corporation (FW} 
utility boilers; {2) 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 boilers 
.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 would 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 NO. 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; (2} a 
total of 18 months of cont,inuously 
monitored NOx 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 NOx emission limit of 190 ng/ 
J (0.45 lb/million Btu) heat input in the 
State of California. This and other new 
information 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.NO. 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 coat 

Continuously monitored NO. emission 
data from coal-fired CE boilers indicate 
that emission variability during day-to
day operation is such that low NOa 
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levels can be maintained if emi111ions 
are averaged 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 ofB&W, FW, and RS 
boilers. This is because the 
Administrator expects B&W, FW, and 
RS boilers to experience operational 
conditions which are similar to CE 
boilers (e.g., slagging, variations in fuel 
quality, and load reductions} when 
burning similar fuel. Thus, the 
Administrator believes the 30-day 
averaging time is appropriate for coal
fired boilers made by all four 
manufacturers.,· 

Prior to proposal of the standards 
several electric utilities and boiler 
manufacturers expressed concern over 
the potential for accelerated boiler tube 
wastage (i.e., corrosion) during low-NO. 
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-NO. operation. 

The EPA studies of one B&W and five 
CE utility boilers concluded that tube 
wastage rates did not significantly 
increase during low-NO. 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-NO. oper&tion 
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
NO. operation. 

Based on discussions with the boiler 
manufacturers and on an evaluation of 
all available tube wastage information, 
the Administrator has established an 
NO. emission limit of 200 ng/J [0.60 lb/ 
million Btu) heat imput for the 
combusiion of bituminous coal. The 
Administrator believes this is a safe 
level at which tube wastage will oot be 
accelerated 6y low-NOa operation. In 

·, 
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support of this \>e~f. CE has stated that 
it would guarantee i1s new boilers, when 
equipped with overfire air, to achieve 
the 260 ng/J (0.60 lb/million Btu) heat 
input limit without increased tube 
wastage rates when Eastern bituminous 
coals are burned. In addition. B&:W has 
noted in R'n!f'al recent technical papers 
that its low-emission burners allow the 
furnace to be maintained in an oxidizing 
atmosphere, thereby reducing the 
potential for tube wastage when high
sulfur bituminous coals are burned. The 
other boiler manufacturers have also 
developed techniques that reduce the 
potential for tube wastage during k>w
NO .. operation. Although the amount of 
tube waatage data availabk! to the 
Administrator on B&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 a reSlllt of compliance with the NOz 
standards. 

Since the potential for increased tube 
wastage dm'ing low-NO. operation 
appears to be small when low-sulfur 
subbituminous coals are burned, the 
Administrator has established a lower 
NOx emission limit of 210 ng/J (0.50 lb/ 
m;llion 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 tmits for electric 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 NO. 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/J (Q.50 lb/million Btu) beat 
i.npul Tube wastage and other boiler 
problems are not expected to occur from 
boiler operation et levels as low es 210 
ng/J when firing these fuels because of 
their low sulfur and ash contents. 

NO. 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 
NO. emission rates from lignite 
combustion has become available, the 
emiSBion limits have not been changed 
for thoese standards. Also. these 
emission limits are the Bame as the 
proposed. 

Little is known about the emission 
characteristics of shale oil. However, 
since shale oil typically has a higher 
fuel-bound 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. emissioi;is from 
shale oil combustion. Consequently, the 
Administrator has limited NO. 

. emissions from units burr~ shale oil to 
210 ng/J (0.50 lb/million Btu) heat input, 
the same limit applicable to. 
subbituminous 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 NO. 
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 combustion 
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 REGULA TORY 
ANALYSIS}. Thia prl)jection took into 
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conlideration 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. 
National NO,. emissions from power 
plants were 6.8 millMin ton11 in 1975 and 
are predicted to i.Dcres.se to 9.3 million 
tons by 1995 under the current 
standards. These standards are 
projected to reduce 1995 emissions by 
600 thousand tons (6 percent). 

Backgrotmd 

In December 1971, under section 111 
of the Clean Air Act. the Administrator 
issued 8'and.ards of performance to limit 
emissions of SO.. particulate matter, 
and NO. from new, modified. and 
reconstructed fossil-fuel-fl.red steam 
generators (40 CFR 60.40 et seq.). Since 
that time, the technology for controlling 
emissions from this source category has 
impmved, but emissions of SO., 
particulate matter, and NO. continue to 
be a national problem. In 1976. steam 
electric generating units contributed 24 
percent of the particulate matter, 65 . 
percent of the SO., and 29 percent of the 
NO. 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 fcssil-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 SO, 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 S01 standard so as to 
require a 90 percent reduction in S01 

emissions from ell new coal-fired power 
plants. The petition claimed that 
advances in technology since 19'71 
justified a revision of the standard. AB 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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what extent the-SOs standarti for fossil- The Administrator's conclusions and 
fuel-fired steam generators should be ·responses .to the major issues are 
revised. presented in this preamble. These 

On August 7, 1977, President Carter regulations represent the 
oigned into law the·Clean Air Act Administrator's response to the petition 
Amendments of 1977. The provisions of the Navaho Tribe and Sierra Club and 
under section 111(b)[6) of the Act, as fulfill the rulemaking requirements 
1S1mended, required EPA to revise the under section 111(b)(6) of the Act. 
otandards of performance for fossil-fuel- Applie111bility 
fired electric utility steam generators 
within 1 year after enactment. General 

After the Sierra Club petition of 
August 1976, EPA initiated studies to These standards apply to electric 
review the advancement made on utility steam generating units capable of 
pollution control systems at power firing more than 73 MW (250 million 
plants. These studies were continued Btu/hour) heat input of fossil fuel, for 
following the amendment of the Clean which construction is commenced after 
Air Act. In order to meet the schedule September 18, 1978. This is principally 
aistablished by the Act, a preliminary the same as the proposal. Some minor 
1a11sessment of the ongoing studies was changes end clarification in the 
made in late 1977. A National Air applicability requirements for 
Jl>ollution Control Techniques Advisory cogeneration facilities and resource 
Committee meeting was held on recovery facilities have been made. 
December 13 and 14, 1977, to present On December 23, 1971, 'the 
!EPA preliminary data. The meeting was Administrator promulgated, under 
open to the public and comments were Subpart D of 40 CFR Part 60, standards 
0olicited. of performance for fossil-fuel-fired 

The Clean Air Act Amendments of steam generators used in electric utility 
1977 required the standards to be end large industrial applications. The 
revised by August 7, 1978. When it standards adopted herein do not apply 
appeared that the Administrator would to electric utility steam generating units 
not meet this schedule, the Sierra Club originally subject to those standards 
filed a complaint on July 14, 1978, with (Subpart D) unless the effected facilities 
the U.S. District Court for the District of _ are modified or reconstructed as defined 
Columbia requesting injunctive relief to under 40 CFR 60 Subpart A end this 
require, among other things,. that the subpart. Similarly, units constructed 
Administrator propose the revised prior to December 23, 1971, ere not 
standards by August 7, 1978 (Sierra Club subject to either performance standard . 
v. Costle, No. 78-1297). The Court. (Subpart Dor Da) unless they ere 
approved a stipulation requiring the modified or reconstructed. 
Administrator to (1) deliver proposed Electric Utility Steam Generating Units 
regulations to the Office of the Federal 
Register by September 12, 1978, end (2) An electric utility steam generating 
promulgate the final regulations within 6 unit is defined es any steam electric · 
months after proposal (i.e., by March 19, generating unit that is-physically 
1979). connected to a utility power distribution 

The Administrator delivered the system and is constructed for the 
proposal package to the Office of the purpose of selling more than 25 MW 
federal Register by September 12, 1978, electrical output and more than one 
and the proposed regulations were third of its potential electrical output 
published September 19, 1978 (43 FR capacity. Any steam that is sold and 
42154). Public comments on the proposal ultimately used to produce electrical 
were requested by December 15, and a power for sale through the utility power 
public hearing was held December 12 distribution system is also included 
and 13, the record of which was held under the standard. The term "potential 
open until January 15, 1979. More than electrical generating capacity" has been 
625 comment letters were received on added since proposal and is defined as 
the proposal. The comments were 33 percent of the heat input rate at the 
carefully considered, however, the· facility. The applicability requirement of 
issues could not" be sufficiently selling more than 25 MW electrical 
aivaluated in time to promulgate the output capacity has also been added 
0tandards by March 19, 1979. On that since proposal. 
date the Administrator and the other These standards cover industrial· 
parties in Sierra C:::lub v. Coatie filed ateam electric generating units or 
with the Court a stipulation whereby the cogeneration units (producing steam for 
Administrator would sign and deliver -both electrical generation and process 
the final atandards to the IF'®dsrml heat) that are capable of firing more 
C?.l!lgi11t111li' on or before June 1, 1979. ihan 73 MW (250 million Btu/hr) heat 
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input of fossil fuel and are constructed 
for the purpose of aelling through a 
utility power distribution oystem 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 excess 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 

0 

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 SO, percent reduction requirements 
under this standard. These facilities are 
subject to the SO, emission limitation 
and all other provisions of the 
regulation. They are also required to 
monitor their heat input by fuel type and 
to monitor SO, emissions. If more than 
25 percent fossil fuel is fired on a 
quarterly heat input basis, the facility 
will be subject to the SO. percent 
reducti9n requirements. This represents 
a change from the proposal which did 
not include such provisions. 

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 Da). 

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 faa1itieft that were designed kl 
tire gas or oil fuels and that are modified 
to fire shale oil, coal/oil mixtlR"es, 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 ha~ been 
clarified in the fiaal standard. ' 

Commem1 oa Pwposal 

Electric Utility Steam Generating Unit5 

The appbbility 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 are discussed later in this 
preamble. · 

Only a limited number of comments 
were received on the general 
applicability provisions. Some 
commenters expressed the opinion that 
the standards should apply to both 
industrial boilers and electric utility 
steam generating units. Industrial . 
boilers are not covered by these 
standards because there are significant 
difforences between the economic, 
structure of utilities and the industrial 
sector. EPA is currently developing 
standards for industrial boilers and 
plans to prC>p{>se them in 1980. 

Cogerrerotion 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 conunenters pointed out that 
ind'.lstrial cogeneration facilities are 
unusual in that a small capacity (IO MW 

. electric output capacity, for example) 
steam-electric generating set may be 
matched with a much larger industrial 

steam generator (larger than 250 million 
Bt\i/hr fur example}, The Administrator 
intended that tlae proposed llandards 
cover only electric generation sets tlHlt 
would sell more than 25 MW electrical 
output on the utility power distribution 
system. The final standards allow the 
sale of up to 25 MW electrical °'1tput 
capacity before a facility is covered. 
Since most industrial cogeneration units 
are expected to be less than 25 MW 
electrical output capeci.ty, few. if any, 
new industrial cogeneration vnits will 

' measurable benefits. Although the final 
standards do not address cycle 
efficiency. this approach will not 
.discourage the application of more 
efficient technologies. 

be covered by these standards'. The 
standards do. cover large electric utility 
cogeaeration f.acilities because BoUCh 
units are fundamentally electric utility 
steam generating units. 

Comments suggested clarifying what 
was meant in the proposal by the sale of 
Jmll'e than one-third of its "maximum 
electrical generating capacity". Under 
the final standard the term "potential _ 
electric output capacity" is 11sed in place 
of "maximum electrical generating 
capacity" and is defined as 33 percent of 
the steam generator heat input capacity. 
ThU5, a steam generator with a 500 MW 
(1,700 million Btu/hr) heat input 
capacity would have a 165 MW 
potential electrical output capacity and 
could sell up to one-third ofthis 
potential output capacity on the grid (55 
MW electrical output} before being 
covered onder 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 kas clarified his 
intentions in these 1tandards. Without 
this clarification the standards may 
have discouraged some industrial 
cogeneration facilities that have low in· 
house electrical demand. 

A number of comnumters 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 tum could 
reduce overall environmental impacts 
through lower air emissions and less 
solid waste generation. The final 
standards do not give credit for 
~creases in cycle efficiency because the 
different technologies covered by the 
standards and available for commercial 
application at this time are based on the 
use of conventional steam generating 
units which have very similar cycle 
efficiencies, and credits for improved 
cyde efficiency would not provide 
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If a facility that is planned for 
construction 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 11ection lll(j) of 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 is&uance of a waiver prior to 
perfonuance teiiting. The technology 
would have to have a aubstalliial 
likelihood of achieving greater 
continuous emiSBioo reduction or. 
echieve 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 units 
incorporated into resource recovery · 
facilities are exempt from the 50s 
percent reduction requirement11 when 
less than 25 percent of the heat input is 
from fossil fuel on a quarterly heat input 
basis. Such facilities are subject to all 
other requirements of this standard. This 
represents a change from the proposed 
regulation, under·which any steam 
electric generating \Ulit that com-busts 
non-fossil fuels such as wood residue, 
sewage sludge, waste material, or 
municipal refuse would have been 
covered if the facility were capable of_ 
firing more than 75 MW (250 million 
Btu/hr) of fossil fuel 

A number of comments indicated that 
the proposed standard could discourage 
the constroction of resource recovery · 
facilities that generate electricity 
because of the so. percentage reduction 
requirement One commenter suggested 
that most new resotil'Ce recovery 
facilities will 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 long 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 commenters suggested that 
resource recovery facilities would in 
many cases be owned and operated bY a 
municipality and the electricity and 
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steam generated would be sold by 
contract to offset operating costs. Under 
such an arrangement, commentere 
suggested that there may be a need to 
fire fossil fuel on a short-term basis 
when refuse ie not readily available in 
order to generate a reliable supply of 
steam for the contract customer. 

The Administrator accepts these 
suggestions and does not wish to 
discourage the construction of resource 
recovery facilities that generate 
electricity and/or industrial steam. For 
resource recovery facilities, the 
Administrator believes that lees than 25 
percent heat input from fossil fuels will 
be required on a long-term basis; even 
though 100 percent fossil fuel firing 
[greater than 73 MW (250 million Btu/ 
hour)] may be necessary for startup or 
intermittent periods when refuse is not 
available. During startup such units are 
allowed to fire 100 percent fossil fuel 
because periods of startup are exempt 
from the standards under 40 CFR 60.S(c). 
If a reliable source of refuse is not 
available and 100 percent fossil fuel ie to 
be fired more than 25 percent of the 
time, the Administrator believes it is 
reasonable to require such units to meet 
the so. percent reduction requirements. 
'fhis will allow resource recovery 
facilities to operate with fossil fuel up to 
25 percent of the time without having to 
install and operate an FGD system. 

Anthracite 

These standards exempt facilities that 
bum anthracite alone from the 
percentage reduction requirements of 
the SO. ·standard but cover them under 
the 520 ng/J (1.2 lb/million Btu) heat 
input emission limitation and all 
requirements of the particulate matter 
and NO. standards. The proposed 
regulations would have covered 
anthracite in the same maner as all 
other coals. Since the Administrator 
recognized that there were arguments in 
favor of Jess stringent requirements for 
·anthracite, this issue was discussed in 
the preamble to the proposed 
regulations. 

Over 30 individuals or organizations 
commented on the anthracite issue. 
Almost all of the commenters favored 
exempting anthracite from the SO, 
percentage reduction requirement. Some 
of the reasons cited to justify exemption 
were: (1) the sulfur content of anthracite 
is low; (2) anthracite is more expensive 
to mine and bum than bituminous and 
will not be used unless it is cost 
competitive; and (3) reopening the 
anthracite mines will result in 
improvement of acid-mine-water 
conditions, elimination of old mining 
scars on the topography, eradication of 

dangerous fires in deep mines and culrn 
banks. and creation of new jobs. One • 
commenter pointed out that the average 
sulfur content of anthracite is 1.09 
percent. Other commenter& indicated 
that anthracite will be cleaned, which 
will reduce the sulfur content. One 
commenter opposed exempting 
anthracite, because it would result in 
more 'SQ, emissions. Another 
commenter said all coal-fired power 
plants il'!cluding anthracite-fired units 
should have scrubbers. 

After evaluating all of the comments, 
the Administrator has decided to 
exempt facilities that burn anthracite 
alone from the percentage reduction 
requirements of the SO, standard. These 
facilities will be subject to all other 
requirements of this regulation. 
including the particulate matter and NO, 

• standards, and the 520 ng/J (1.2 lb/ 
million Btu) heat imput emission 
limitation under the SO, standard. 

In 10 Northeastern Pennsylvania 
counties, where about 95 percent of the 
nation's anthracite coal reserves are 
located, approximately 40,000 acres of 
land have been despoiled from previous 
anthracite mining. The recently enacted 
Federal Surface Mining Control and 
Reclamation Act was passed to provide 
for the reclamation of areas like this. 
Under this Act, each ton of coal mined is 
taxed at 35 cents for strip mining and 15 
cents for deep mining operations. One
half of the amount taxed is 
automatically returned to the State 
where the coal mined and one-half is to 
be distributed by the Department of 
Interior. This tax is expected .to lead 
eventually to the reclamation of the 
anthracite region, but restoration will 
require many years. The reclamation 
will occur sooner if culm piles are used 
for fuel, the abandoned mines are 

. reopened, and the expense of 
reclamation is born directly by the mine 
operator. · 

The Federal Surface Mining Control 
and Reclamation Act and a similar 
Pennsylvania law also provide for the 
establishment of programs to regulate 
anthracite mining. The State of 
Pennsylvania has assured EPA that total 
reclamation will occur if anthracite 
mining activity increases. They are 
actively pursuing with private industry 
the development of one area involvirlg 
12,000 to 19,000 acres of despoiled land. 

In Summary, the Administra-tor 
concludes that the higher so. emissions 
resulting.from the use of anthracite 
without a flue gas desulfurization 
system is acceptable because of the 
other environmental improvements that 
will result. The impact of facilities using 
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 standards are the same as 
the proposed; facilities fired with 
Alaskan coal are covered in the same 
manner ae facilities fired with other 
coals. 

Commenters suggested that problems 
unique to Alaska justify special 
provisions for facilities located in 
Alaska and firing Alaskan coal. Reasons 
cited as justification for Iese stringent 
standards by commenter& 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 has examined these 
factors and has 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 
expects that future steam generators 
cannot be sited in permafrost areas 
because fly ash as well as scrubber 
sludge could 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 
transports ti on 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 SO, 
emission limitations of 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 NO, 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 
under the Clean Air Act. The 
Administrator does not intend to rule 
out the possibility that an individual 
BACT or LAER determination for a 
power plant in a noncontinental area 
may require scrubbing. 

Emerging Technology 

The final regulations for emerging 
technologies are summarized earlier in 
this preamble under SUMMARY OF 
ST AND ARDS and are very similar to 
the proposed regulations. 

In general, the comments received on 
the proposed regulations were 
supportive, although a few commenters 
suggested some changes. A few 
commenters indicated that section lll(j) 
of the Act provides EPA with authority 
to handle innovative technologies. Some 
commen!ers pointed out that the 
proposed standards did not address 
certain technologies such as dry 
scrubbers for SO, control. One 
commenter suggested that SRC I should 
be included under the solvent refined 
coal rather than coal liquefaction 
category for purposes of allocating the 
15,000 MW equivalent electrical 
capacity. 

On the basis of the comments and 
p•Jblic record, the Administrator 
believes the need still exists to provide 
a regulatory mechanism to allow a less 
stringent standard .to the initial full-scale 
demonstration facilities of certain 
emerging technologies. At the time the 
standards were proposed, the 
Administrator recognized that the 
innovative technology waiver provisions 
under section lll(j) of the Act are not 
adequate to encourage certain capital
intensive, front-end control 
technologies. Under the innovative 
technology provisions, the 
Administrator may grant waivers for a 
period of up to 7 years from the date of 
issuance of a waiver or up to 4 years 
from the start of operation of a facility, 
whichever is less. Although this amount 
of time may be sufficient to amortize the 
cost of tail-gas control devices that do 
not achieve their design control level, it 
does not appear to be sufficient for 
amortization of high-capital-cost, front
end control technologies. The proposed 
provisions were designed to mitigate the 
potential impact on emerging front-end 
technologies and insure that the 
standards do.not preclude the · 
development of such technologies. 

Changes have been made to the 
proposed regulations for emerging 
technologies relative to averaging time 
in order to make them consistent with 
the final NOa and SO, standards; 
however, a 24-hour averaging period has 
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been retained for SRC-1 because it has 
relatively uniform emission rates, which 
makes a 24-hour averaging period more 
appropriate than a 30-day rolling 
average. 

Commercial demonstration pennits 
establish less stringent requirements for 
the SO, or NO. standards, but do not 
exempt facilities with these permits 
from any other requirements of these 
standards. 

Under the final regulations, the 
Administrator (in consultation with the 
Department of Energy) will issue 
commercial demonstration permits for 
the initial full-scale demonstration 
facilities of each specified technology. 
These technologies have been shown to 
have the potential to achieve the 
standards established for commercial 
facilities. If, in implementing these 
provisions, the Administrator finds that 
a given emerging technology cannot 
achieve the standards for commercial 
facilities, but it offers superior overall 
environmental performance (taking into 

. consideration all areas of environmental 
impact, including air, water, solid waste, 
toxics, and land use) alternative \ 
standards can be established. 

It should be noted that these permits 
will only apply to the application of this 
standard and will not supersed'e the new 
source review· procedures and 
prevention of significant deterioration 
requirements under other provisions of 
the Act. · 

Modification/Reconstruction 

The impact of the modification/ 
reconstruction provisions is the same for 
the final standard as it was for the 
proposed standard; existing facilities are 
only covered by the final standards if 
the facilities are modified or 
reconstructed as defined under 40 CFR 
60.14, 60.15, or 60.40a. Many types of fuel 
switches are expressly exempt from 
modification/reconstruction provisions 
under section 111 of the Act. 

Few, if any, existing steam generators 
that change fuels, replace burners, etc., 
are expected to qualify under the 
modification/reconstruction provisions; 
thus, few, if .any, existing electric utility 
steam generating units will become 
subject to these standards. 

The preamble to the proposed 
regulations did not provide a detailed 
discussion of the modification/ 
reconstruction provisions, and the 
comments received indicated that these 
provisions were not well understood by 
the commenters. The general 
modification/reconstruction provisions 
under 40 CFR 60.14 and 60.15 apply to all 
source categories covered under Part 60. 
Any so~e-specific modification/ 



Federal Register f Vol. 44, No. 113 I Monday, June 11, 1979 I Rules and Regulations 

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 fire 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. 

SO. Standards 

so. 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 so. 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 of operation. Data 
from this period were c:Ombined with 

previous data and analyzed. Results 
indicated 0.61 lb S01/million Btu and 
89.2 percent so. removal for fifty-six 24-
hour periods. 

From December 1978 to February 1979, 
1 'EPA gathered so. 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 24-hour periods in which 3.0 

i percent sulfur coal was fired. Sulfur 
I dioxide removal averaged 88.6 percent. 
i 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 IU!lur, No. ol 24- A-.geso, 
pct. "°" periods removal. pct. 

eor-vtlle No. 5.-------- Thio9ort>lc lme/TCA ........ - 4.5 34 89.2 
HIPSCO ... ---------· Wellman-Lord.--.. -·-- 3.5 58 89.2 a-- ................. _ .. _ ........ _ ...... -·-·-· Ume/TCA ........................ - ... - 3.0 '2 88.6 
~No. 4 ··--·-·----·-----· Umestone/opray """"·-·-···· 0.5 22 116.6 

Since proposing 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 J1tpanese experience 
shows that technology exists to obtain 
greater than 90 percent SCh 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 SCh concentrations, 
S02 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 water 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 (conlaining moderate to high 
levels of chloride) during closed-loop 
operation. The Administrator continues 
to believe that although not required, 
closed-loop operati'On is technically 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 Steam-Electric Generators: Water 
Pollution Impact" (EPA-600/7-78--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 SO, Emission 
Control" (EPA-600/7-78--034). The 
Administrator does not consider coal 
cleaning alone as representing the best 
demonstrated system for SO. 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 leso variable than 

would occur without coal cleaning. (2) 
percent removal cre~it is allowed , 
toward complying with the S02 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 
percent. 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 SO, 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-600/7-78--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-000/ 
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7-7-78--030b) also acknowledge that SO 
percent so. 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 instauations such as 
LaCygne with over 5 percent sulfur coal, 
Cane Run No. ~ on high-sulfur 
midwestern 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 TVA, 
Widows Creek No. 8 shows that FGD 
systems can operate successfully at high 
SO, 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 demonstrated 
system for SO. 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 possibility 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 mor11i 
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 11ystem is a chemical 
process which must be designed (1) to 
include materials that will withstand 
corrosive/erosive conditions, (2) with 
in11truments to monitor process 
chemistry and (3) with 11pare capacity to 
allow for planned downtime for routine 
maintenance. Ao with any chemical 
process, a startup or shakedown period 
ill required before oteady, reliable 
operation can be achieved. 

The Administrator has continued to 
follow the progress of the FGD systems 
cited in the supporting documents 
published in conjunction with the 
proposed regulations in September1978. 
Availability of the FGD system at · 
J:<ansas City Power and 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 January 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 bums high-sulfur (5 

·percent) coal, uses one of the earlier 
FGD's installed in the U.S .. and reduces 
SOn emissions by 80 percent_ with a 
limestone system at greater than eo 
percent availability. Northern States 
Power Company's Sherburne Units 
Numbers 1 and 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 availability 
in both 1977 and 1978. Sherburne No. 2, 
which began operation in late 1976 had 
availabilities of 93 percent in 1977 and 
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 
aiting 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 Conservati.on and Recovery 
Act, or the Toxic Substances Control 
Act 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 impacta were iastimated on the 

basis of requirements anticipated for 
power plants under these Acts. 

Various comments.were received 
regarding the SO. 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 then eo percent SOn removal 
exists. One cC1mment was received 
otating that 95 percent SOaremovel 
should be required. The Adminir.trator 
concludes that higher SOn removals are 
achievable for low-sulfur coal which 
was the basis of this comment. While 95 
percent SOn removal may be obtainable 
on high-oulfur coals with dual alkali or 
regenereble FGD oystems, long-term 
data to support this level are not 
available and the Administrator has 
concluded that the demand for dual 
alkeli/regenerable oystems would far 
0xceed vendor capabilities. When the 
uncertainties of extrapolating 
performance from eo to 95 percent foi:_ 
high-rrulfur coal, or from 95 percent on 
low-sulfur coal to high-aulfur coal, were 
considered, the Administrator 
concluded that 95 percent SOa removal 
for lime/limestone based 11y11tems on 
high-sulfur coal could not be reasonably 
expected at this time. 

Another comment stated that all FGD 
systems except lime end limestone were 
not demonstrated or not universally 
~pplicebli!. The proposed SOn standards 
were based 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 and 
limestone FGD systems would be the 
choice of most utilities in the near future 
but, in eome instances. utilities would 
choose the more reactive duel 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 at the option of the utility. . 
Available data show that greeter than 
SO percent SOa 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-eulfur 
coal is burned. In addition, greater then 
90 percent SO, removal has been 
demonstrated over long-term operating 
periods at FGD facilities when operating · 
on low- and medium-sulfur coals in 
Japan. 

Other commenters questioned the 
exclusion of dry scrubbing techniques 
from consideration. Dry scrubbing was 
considered in EPA'e background 
documianto and waa not iaitcluded from 
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consideration. Five commercial dry SOa 
control systems are currently on order; 
three for utility boilers (400-MW, 455-
MW, end 550-MW) and two for 
industrial applications. The utility units 
are designed to achieve 50 to 85 percent 
reduction on a long-term average basis 
end 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 acale dry scrubbers are 
presently in operation et utility plants so 
information available to EPA and 
presented in the background document 
dealt with prototype units. Pilot scale 
data and estimated costs of full-scale 
dry scrubbing systems offer promise of 
moderately high (7e>-a5 percent) SO. 
removal at costs of three-fourths or less 
of a comparable lime or limestone FGD 
system. Dry control aystem and wet · 
control system costs are approximately 
iaqual 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 
aystems, but also because they are 
iaxpected to require less maintenance 
and operating staff, have greeter 
turndown capabilities, require less 
ianergy 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 SOn 
and 99.98 percent particulate matter at a 
stoichiometric ratio of 2.1 moles of lime 
absorbent per inlet mole of SOn. When 
the spent lime dust was recirculated 
from the bag filter to the lime slurry feed 
tank, SO, removal efficiencies up to eo 
percent _ware obtained at stoichiometric 
ratios of 1.3-1.5. With the lime 
recirculation process, so. removal 
efficiencies of 70-80 percent were 
demonstrated at a more economical 
stoichiometric ratio (about 0.75). Similar 
tests were performed et the Leland Olds 
Station using commercial gradefone. 

Based upon the available information, 
the Administrator has concluded that 70 
percent so •. removal using lime ao the 
reactantis technically feasible and 
economically attractive in comparison 
to wet scrubbing when coala containing 
leoo than 1.5 percent oulfur '1N 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 SO, scrubbing techniques when 
specifying the final form of the standard 
in order to provide an opportunity for 
their development on low-sulfur coals. 

Averaging Time 

Compiance with the final SO, 
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 SO, emissions 90 
percent of the time on a tfaily 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 SO, 
removal in context with averaging time, 
that vendor guarantees were not based 
on specific averaging times, and that 
quoted SO, 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 
SO, standards (a continuous 24-hour 
average basis). Concern was expressed, 
however, about the proposed 24-hour 
averaging requirement, and this 
commenll!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 SO, removal efficiencies in 
compliance with the proposed percent 
reduction on a continual daily basis. A 
commenter representing the industry 
stated that it is clear from EPA'11 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 SQ, 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 SO, 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!!nt Air Quality Standards 
for so •. 
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 cost of washing is relatively 
inexpensive; therefore, the group 
anticipated that a low 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. Recognizins 
the importance of discussion. the 
Administrator invited representatives 
from the Sierra Club, the Natural 
Reaources Defense Council, the 
Environmental Defense 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 
it11 analysis of the Eastern Midwest and 
Northern Appalachian coal regions. The 
analysis showed that at a Z40 ng/J {0.55 
lb/million Btu) annual emission limit 
more than BO 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 of 
the reserves in each of these regions 
would require greater than BO percent 
ocrubbing. 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 
omall 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 
11erved 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 acknowledged 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 
11izes 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 
BO 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 520 ng/J 
(1.20 lb/million Btu) monthly emission 
limits. The results revealed that a 

. significant portion (up to 22 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 the 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 
decision 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 SO, 
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 
11ays in the pertinent part: 

V-301 

In establishing a national percent reduction 
for new fossil fuel-fired sources. the 
conferees agreed that the Administrator may, 
in his discretion. set a range of pollulant 
reduction that reflects varying fuel 
characteristics. Any departure from the 
uniform national percentage reduction 
requirement, however. must be accompanied 
by a finding that such a departure does not 
undermine the basic purposes of the House 
provision and other provisions of the act, 
such as 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 maint11in 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 tha! EPA has inflated 
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the costs of scrubber 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 uniform 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 would 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 ar 
Variable Control. Those comrnenters 
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 !ower 
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 111. 

In support ofvariable control they 
also note that the revised NSPS will 
serve as a minimum requirement for 
prevention 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 end 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 SO, control 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 scrubbers 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 pen;:ent reduction 
requirements in order to 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 33 
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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 SO, emissions 
except when emissions to the 
atmosphere were reduced below 260 ng/ 
J (0.60 lb/million Btu), when only a 70 
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 permitted to achieve 
between 70 and 90 percent, provided 
their emissions were less than 260 ng/J 
(0.80 lb/million BTU). 

In rejecting the minimum requirement 
of 20 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 
<:epacity 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 fmal 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 
intent. 

The intent of the fmal standards is to 
encourage power plant owners and 
operators to install the best available 
FGD systems and to implemen~ effective 
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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 operation ofFGD 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 less, the standards do not require 
them to have i;pare 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 
module 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 module capability for the purpose 
of availing himself of the emergency 
condition exemption. Should the 
Administrator require a rlemonstration 
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 SO. 
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 
because this period of time is adequate 
to demonstrate spare module capability 
end it may be unreasonable in all 
circumstances to require a longer (e.g., 
30 days) period of operation at the 
facility's maximum 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 
inalfunctioning 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 bypassing because the 
probability of a 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 system capacity be revised 
to include firm co.ntractual 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 b1:1sis 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 pi:ojected 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 may not materialize, as a 
criterion to allow bypassing of SO, 
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 
genera ting 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 revised 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 spinl"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 ii 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 SO, emissions from a 
unit held in spinning reserve with 
reduced output is expected to have 
minor impact on the amount of so. 
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 genera ting unit 
and ii 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 definitions 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 availabie 
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 
clarify 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 S02 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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SOn m\itted on a pounds per hour basis, 
but wpuld also allow and exemption 
from the percentage of SOa removal 
Gpecified by the SOn Gtandards. 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 coYnmenter, 
neglect of the FGD system would be 
l'!ncouraged because an exemption 
would allow routine operation at 
reduced percentages of SOn 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 
ihese 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 
l!quipment components so that they are 
routinely capable of independent 
operation whenever another module of 
the steam· generating unit's FGD system 
iG 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 
Gystem 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 so. 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 
11ystem has no routine need for an -
exemption from the SO, 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 exemption 
from the percentage SO, removal 
requirement is not necessary to protect 
electric service reliability or to maintain 
compliance with these so. 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 ha11 concluded that ESP 

and baghouse control systems are the 
· best demonstrated systems of 
continuous emission reduction (taking 
into consideration the cost of achieving 
auch emission reduction, and nonair 
quality health and enviornmental 
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 
atandard 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 
ihe same as the current standard under 
40 CFR Part 60 Subpart D. The 
Administrator disagrees with the 
commenters because the available data 
clearly indicate that ESP and baghouse 
co.ntrol 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 
f.he 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 eystem for this 
facility has 28 moduleo 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 than as 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 baghouse 
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 tec.hnically 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 atandard 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/J (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 imput so that 
particulate matter contml 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 timissions from 6il-fired 
utility boilers should be controlled to the 
same level as coal-fired boilers. 

N(h 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) 
heat 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 
period for coal might seriously restrict 
the flexibility boiler operators need 
during day-to-day operation. For 
example, several c1Jmmenters 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 at 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 NO. 
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 bum 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 
Stanilards" (EPA 450/3-79--021). 

The usefulness of these continuously 
monitored data in evaluating the ability 
of modem 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) 
beat 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 

~.r-3 06 

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 NO, data is sufficient to 
cause some concern over the ability of a 
utility boiler that bums solid fuel to 
consistently achievl' a NO, boiler design 
limit, whether 300. 260. or 210 ng/) (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 is 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 atandards. This conclusion 
iB supported with (1) emission test 
l'l?Bults from Hl 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 
aeven 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 long
term adverse side effects. 

Another iosue 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 
ere sensitive to the nitrogen content of 
the coal burned end 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 burning 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 y ~t exhibited NO. 
emission levels well bdow 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 fuel-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 the 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 instances 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 flame 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 

eccording to e survey of utility boilers 
aubject to the 300 ng/J (0.70 lb/n:.illion 
Btu) heat input standard under 40 CFR 
Part 60, Subpart D, none of the boilers 
can achieve the standard promulgated 
here of 200 ng/J (D.60 lb/million Btu) 
heat input on a range of bituminous 
coals. Three of the-eix 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, 'end 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 four 
boiler manufacturer designs. 

An issue raised by several 
commenters 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 ~ith 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 (0.45 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 utility 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 as 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. 

rrtegulatory 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 aild 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 has 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 
industry 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 place in three phases as described 
below. 

Phase 1. The initial effort comprised a 
preliminary analysis completed in April 
1978 and a revised assessment 
completed in August 1978. These 
analyses were presented in the 
September 19, 1978 Federal Register 
proposal (43 FR 4Z154). Co1Tections to 
the September proposal package and 
additional infonnation was published on 
November '/:7, 1978 (43 FR 55258). 
Further details of the analyses can be 
found in "Background Information for 
Proposed S0w EmiBBion Standards-
Supplement," EPA 450/2-78--007a-i. 

Phase 2. Following the September 19 
proposal, the EPA staff conducted 
additional analysis of the economic, 
environmental and energy impacts 
ll1l80Ciated with various alternative 
sulfur dioxide standards. As part of this 
effort. the EPA staff met with 
representatives of the Department of 
Energy, Council of Economic Advisors, 
Council on Wage and Price Stability, 
and others for the purpose of 
reexamining the assumptions used for· 
the P. ugust 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 highe·r 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 Analyzed 

The environmental impacts of the 
altemetive 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 an 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 and 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 . 
terms of cost per ton of SO, 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 
aoalysis can be characterized as a cost 
minimizing economic model. In meeting 
demand, it determines the most 
economic mi"' of plant capacity and 
electric generation for the utility system, 
based on a consideration of construction 
and operating costs for new plants and 
variable costs for existing plants. It also 
determines the optimum operating level 
for new end 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 scrubbing 
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-<:ost 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 assumptions 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 are 
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 ofnew 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 moderate 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 
io 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 
ohipped long distances. The assumed 
mining labor cost is more important to 
eastern coal costs and production 
estimates since this coal 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 lo 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 made! results to date, 
identified the key inputs, specified the 
assumptions. and identified the critical 
parameh!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 Table 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 
furn guidance 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 best 
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-5).'' 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 credit had not been considered 
in the modeling 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 
ocrubbing. 

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 availability was consistent 
with a SO percent availability for 
individual modules when the system is 
equipped with one spare. The analysis 
also took into consideration the 
emergency by-pass provisions of the 
proposed regulation. The analysis 
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ohowed 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 impacts 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 analyzing of 
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 
lFGD systems. However, in order to 
l!!Xpedite the analyses, all subsequent 
alternatives were analyzed with an 
aHumed system reliability of 100 
percent. 

Another adjustment to the analysis 
was the incorporation of dry SOo 
ocrubbing systems. Dry scrubbers were 
assumed to be available for both new 
and retrofit applications. The costs of 
these 11ystems were estimated by EPA's 
Office of Research and Development 
based on pilot plant otudies and 
contract prices for systems currently 
under construction. Based on economic 
analyois, the use of dry scrubbers was. 
assumed for low-sulfur coal (less than 
i2SO ng/J or 3 lb SOa/million Btu) 
applications In which the control 
requirement was 70 percent or less. For 
higher eulfur 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" ocenarios assume 
wet acrubbing technology only. 

Additional refinements included a 
change in the capital charge rate for 
pollution control equipment to conform 
to the Federal tu laws on depreciation, 
and the addition of 100 billion tons of 
coal reserves not previously accounted 
for in the model. 

IFinally, 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 
dollaro. It should be understood that all 
reported costs include the costs of 
complying with the proposed particulate 
matter standard and N00 otandards, ao 
well as the sulfur dioxide alternativeo. 
The model does not incorporate the 
Agency'o 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 perts of the 
analysis wh"ich 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 costs 
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 es a minimum level of control. 
Since these judgments cannot be 
forecasted accurately. no additional 
control was assumed by the model 
beyond the requirements of these 
standards. In addition, the cost of 
meeting the various SW regulations was 
included as a base cost in all the 
scenarios modeled. Thus, any forecested 
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 1~ 
1995 time frame will represent the peak 
years for SO, emissions and le, 
therefore, the relevant time frame 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 
of future inflation rates, the EPA staff 
conducted the economic analysis in a 
manner that minimized reliance on this 
assumption. All construction, operating, 
and fuel costs were expreHed 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 faetor equals the inflation rate 
plus the real discount rate. However, 
this impact is constant across ell 
scenarios and will have little impact on 
the conclusions of the analysis. 

Another commenter opposed the 
presentation of economic impacts in 
tenns 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 ere 
felt as direct increases in residential 
electric bills. The increased costs also 
flow into the commercial end industrial 
sectors where they appear as increased 
costs of consumer goods. Since the 
Administrator is uriaware of any 
evidence of a multiplier effect on these 
costs, straight cost pass through was 
assumed. 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 . 
corisideration 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 11hort-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 wee specified /lB a 520 
ng/J (1.2 lb/million Btu) emission limit 
with a 90 percent reduction in potential 
SO, emissions. The other options are 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 end 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 focused 
on 1990 impacts, the analytical results 
presented today ere for the year 1995. 
The Administrator believes that 1995 
better represents the differences among 
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 end 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
end .oil-fired plants, which partially 
offsets the emission reductions achieved 
by new plants subject to the standard. 

Projections of 1995 regional S02 

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-fired capacity. 
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In 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 current 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 
natural 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 current 
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 
expenditw-es 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 'full 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'. This 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 bill 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 capital intensive 
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 
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energy costs in the commercial and 
industrial sectors. 

The incremental costs per ton of SO, 
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 being the most expensive. 

Another measure of cost effectiveness 
is the average dollar-per-ton cost at the 
plant level. This figure compares total 
pollution control cost with total SO, 
emission reduction for a model plant. 
This 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
sulfur coal to $1,700 per ton on low
sulfur coal. On low-sulfur coals, the 
partial control cost is $2,000 per ton, and 
the variable cost 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 Scrubbing Results 

Tables 2 through 5 also show the 
impacts of the options under the 
assumption that dry SO, 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 SO, emissions from 
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, thP. variable control option is 
predicted to have the lowest national 



Federal Register I Vol. 44, No. 113 I Monday. June 11, 1979 I Rules and Regulations 

emissions primarily due to lower oil 
plant emissions relative to the full 
control option. Partial control produces 
more emissions than variable control 
becaulle 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 options. 

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 intermediate 

-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 intermediafe sulfur coals 
while Midwestern coal production · 
declines slightly. The non-uniform 
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 easiem intermediate sulfur coals 
for dry scrubbing applications. Western 
coal shipped east is reduced further by 
the revised standards, to a low of 55 

million 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 th(! 
wet control figures it must be kept in . 
mind that the cost base for comparison, 
the current 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 J:ias been clearly 
demonstrated by the two years of 
analysis is that lower emission 
iltandards on new plants do not 
necessarily result in lower national SOa 
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 1 ·nder both the 
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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 
planis 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 tbe 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 end 
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 
considering 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 
standaru 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 hes been predicted 
under a number of control options. For 
these reasons, the Administrator 
believes that the variable control option 
provides the best balance of national 
environmental, energy, and economic 
objectives. 
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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 et en 
outsteck filter temperature up to 160 C 
(320 F); Method 17 may be used when 
stack temperatures are lees then 160 C 
(320 F). Compliance with the opacity 
standard in the final regulation is 
determined by means of Method 9, 
under 40 CFR Part 60, Appendix A. A 
transmiesometer 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 dscm (60 dscf). 

Three comments r4ed 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 
aeries 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 
m,ist. 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 0.02 
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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Tole 4-/mpacts on FUBIS In 1995' 

i.-1 of control • 

1975 Cwren1 ltandards Full control Partial control Variable control 
ectual 33% minimum 70% ninimum 

w.t• Ory• Wet Ory Wet Ory Wet Ory 

U.S. Coal Production (nillion 
IDllS): 

Appai8ehia ..... __ 396 489 524 ~ "85 475 "86 470 "8-4 ..-.1. ...................... _,, 151 ~ 391 "87 "88 456 452 "85 450 
Nonhem Gnlal Plains .... 54 ess e30 &33 628 622 576 632 802 
Weal .. ----- "8 230 222 182 180 212 228 203 217 

Total.-........ _ .............. 647 1,na 1,767 1,785 1,781 1,785 1,742 1,no 1,752 
Wes1am Coal Shipped Eaal 

(million ~) ........................ 21 122 19 59 55 88 59 71 70 
OI Consumplon by Power 

Plan1s (million bbl/day): 
Power Planla ...................... --.. -· 1.2 1.2 1.6 1.6 u u u 1.4 Coal Transpo111l1ion .. _ .. ______ 02 02 02 02 0.2 02 02 02 

Tola! ........... _, __ .3,1 1.4 1.4 1.8 1.8 1.6 1.6 1.11 1.8 

• Aesutts of EPA analyses completed In May 1979 based on oil priClls of $12.80, $18.40, and $21.00/bbl In Ille years 1985, 
1890, and 1995, respectively. . 

•With 520ng/ J maximum emission 1im1t 
• Based on _, SO. scrubbing costs. 
• Based on dry SO. lllN>bing -.i applicable. 

Table 5.-1995 Economic Impacts• 

( 1978 dollar.I) 

w.t• 
Av.age Monttlly Residential Billa (SI 

month) ................................................. _ 153.00 $52.65 
lndirecl Consumer l~jjlS ($/month) .. --·---.. -·
lncremenlal Utility C9laf ~ . 

ues. Cumulative 11178-1995 <S 1111-
lionsl ...................................................... ·---·--·-·--· 

lncremen1al Annualized Coal (S IJil.. 
lions) ...................................................... ___ ........... - ..... _ 

Presenl Value of lncfemental Utility 
A_,.. Requirementl ($billions) .... __ .. ____ _ 

Incremental Cost of 50' Aacluetion (SI 
Ion) ................... - .... ·------·----.. ---

154.50 
1.50 

4 

4.1 

41 

1,322 

Level of contro1• 

Ory 

$5'4.45 
1.60 

5 

41.4 

415 

1,428 

. Par1ial control 
33% minimum 

Wet 

154.15 
1.15 

8 

3.2 

32 

1,094 

Ory 

153.95 
1.10 

-3 

3.0 

31 

1,012 

Variable conlTOI 
70"' minimum 

Wet Ory 

154.30 $54.05 
1.30 120 

10 -1 

3.6 3.3 

37 33 

1,163 1,038 

•Resufls of EPA analyses completed In May 1979 based on oil prices of $12.80, $16.40, and $21.00/bbl In the year& 1985, 
1890, and 1995, respectively. 

•with 520 ngtJ maximum emission limit. · 
• Based on we1 SO. scrubbing costs. 
• Based on dry so. ICNbblng costs where ipplicable. 

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 

V-314 

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 NOS 

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, 
under 40 CFR Part 60, Appendix B. Data 
from the CMS are used to calculate a 30-
.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 30-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 (NOs only), and emergency 
conditions (SO, 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· 
calculated that seven CMS would be 
needed to provide the required data. 
Comments also .questioned the 
practicality and feasibility 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 
or more of the required four data points. 
This provision was added to 
accominodate 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 (al 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 the 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 
r~quirements, a procedure is provided 
wbich may be used by the 
Adininistrator to determine compliance 
with the so. and NO, standards. The 
procedure is provided to reduce 
potential problems that might arise if an 
owner or operation is unable to meet 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 arnilable inlet SO, monitoring data 
and the available outlet SO, and NO, 
monitoring data and assumes the data 
ere 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 
determine the potential combustion 
concentration and the allowable 
emission rate. The standard deviation of 
the outlet monitoring data for S02 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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alternative was rejected becmiae it 
would mean that th:e source owner or 
operator would need to record the 
operating parameters at all times, and 
would imQose an administrative burden 
on oourC€ owners or operatol'B in 
compliance with the emission 
monitoring requirements. The regulation 
requires the owner or operator to certify 
that the emiosion control systems have 
been kept in operation durin,g pe!'iods 
when emissions data have not been 
obtained. 

Several commenters iluMcated that 
CMS were not mufficiently accurate to 
allow for a determination of compliance. 
One commenter provided calculations 
showing that the CMS could report an 
FGD efficiency ranging from 77.5 to SD 
percent. with the scrubber opeYating at 
an efficiency of 85 percent The analysis 
submitted by the cammenter is 
theoretically possible for any single data · 
point gene.rated by the CMS. Fm the 30-
day averaging periods, however, random 
variations in individual data points are 
not significant. The criterion of . 
importanoe in showing compliance for 
this longer averaging time is the 
difference between the mean values 
measured by the CMS and the refer..ence 
methods. EPA is developing quality 
assurance procedures, which wt11 
require a periodic 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 aCOl!ptable 
modifications of there 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 himself 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 &o 

these. and other questimw.. ~ OJBi'ii'ent 
perfonnanoe specificatiOJlB, however. 
are Ddequate for the aretermin111tirui of 
compliance. 

Fuel Pretreatment 

The final regulation allows tm!dit £,or 
fuel pretreatment to .l:'emove Gu!fur or 
increase Mmt content. Fu~ pretre@~nt 
crediw are d.2iermined in c!ilCCOrdancs 
with ~thod 19. Thio means that coal or 
oil may~ treated ~fare firin.g amd the 
iwAfur removed may ~ credited ~lll'id 
meeting the SO. ~roantitge reduction 
requirement Tita fuutl fuel pi'IW'eabrumt 
provioians <i!i'e the oame M thaae 
proJWsed. 

MoGt all oomli!W!lltes oo thiG iooue 
oupported the fuel pretreatment 
creditifl8 procedureo ~oed by l&PA. 
Several commentero requegted that 
credit also be given for oolfur iremoved 
in the coal bt>ttom aoh and fly Yh. Th.is 
is allowed under ilie fl.Wl.l regulati{Mjl Meil 
was ahio allo'!!'led under tM! pro~al m 
the optional "as-fired" fuel ~ll\g 
prooadu.res uOOier the SQ. c!lll\li.osion 
monitoring reqldiremen111.1By !OllOnitoring 
so. emissions (og/J, lh/million lBtMJ with 
an as-fired fuel &mmpl.ing s.11stem located 
upstream of coal pulveriz.ers end with 
an in-atac.k continuous so. mwn!toring 
system downstream of Ure FGD system. 
sulfur removal credits are combined for 
the coal pulveriz.er, bottom ash, fly o!ilBh 
and FGD system into one remowal 
efficiency. Other alternative sampli.n,g 
procedures may also be submitted to the 
Administrator for approval. 

Several commenter& indicated that 
they did not understand the proposed 
fuel pretreatment crediting procedure full 
refined fuel oil. The Administrator 
intended to allow fuel pretreatment 
credits for '1il fuel oil desulfurization 
processes u1:1ed in preparation of utility 
boiwr fuels. Thus. the input and output 
from oil desulfurization processes (e.g .. 
hydrotreatment units) that are uaed to 
pretreat utility boiler fuels used in 
determining pretreatment credits. If 
desulfurized oil is blended with 
undesulfurized oil, fuel pretreatment 
credits are prorated baaed on heat input 
of oils blended. The Administrator 
believes that the oil input to the _ 
desulfurizer should be considered the 
input for credit detennination snd not 
the well head crude oil or inpot 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 bowid ti!> 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 iJWfur uULity oteam geDSator 
fuel through tMuoo of dianu!furization 
technology (such aa 
hydrooosulfurh:ation}. The 
Administrator believes that it is 
appropriate to give Ml fuel pretreatment 
credit for hydrotreotment unita and not 
to penalize hydrodesulfurization units 
which are lll:led te proce611 high-oulfur 
residual oils. Thlll:l, tlie input to the 
hydrodesulfurization unH is "Baed to 
detennine oil pretreatment ei'edits and 
no'l the fmiver wlfur refinery input erode. 

. This procedure will allow full credit for 
residual oil hydrodesulfurization units. 

In relation to fuel pretreatment credite 
for coal. commenter& requested that 
11ampliDg be allowed prior lo the initial 
coal breaker. Under the final standards, 
coal sampling may be conducted at any 
location (either before or after the initial 
coal breaker). It iB desirable to sample 
coal after the initial breaker because tM 
11maller coal volume and coal size will 
redu02 eampling requirements under 
Method 19. H sampling were conducted 
before the initial breaker. rock removed 
by the coal breaker would .mot result Mi 
any additional sulfl.ll removal credit. 
Coal sample!I are analyzed to detenninl!l 
potential SOn emissions in ng/J (lb/ 
million Btu) and any removal of rock m 
other similar reject material will l!llOt . 
change the potential SOa emiuion rats 
(ng/J; lb/mil.lion Btu). 

An owner M o~rator of u affected 
facility who .electo to use fuel 
pretreatment credits io responsible fOli' 
insuring that the EPA Method 19 
procedures are followed in c!aterrninfug 
SO, removal credit for pretreatment 
equipment. 

Misceilaneouo 

Establishment of gtamdards af 
performance for electric utility steam 
generating units was preceded by the 
Administrator's determination that these 
sources contribute oignificantly to air 
pollutiun which causes or contributes oo 
the endangerment of public h<ealth or 
welfare (36 FR 5931), and by proposal of 
regulations on &!ptem~r 19, 1978 {<13 lFR 
42154). In addition, a preproposal public 

· hearing (May 2S-:26. 1977) and a 
postproposal public hearing (n:kcemoor 
12-13, 1978) was held after notification 
was given in the federal lltegister. Under 
section 117 of the Act. publication of 
these regulations was preceded by 
consultation with appropriate mdvisoey 
committees, independent eKperts, and 
Federal deparµnents and agencies. 

Standards of performance for new 
fossil-fuel-fired otationary oources 
eatablished under 111ection lll 1 o'I. the 
Clean Air Act ireflect: 
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Application of the best technological 
oyotem of continuous emiosion reduction 
which (taking into consideration the cost of 
achieving such emtssion reduction, any 
nonair quality health and environmental 
impact and energy requirements) the · 
Administrator determines has been 
adequately demonstrated. [section 111(e)(1)) 

Although there may be emission 
control technology available that can 
!1'0duce emissions below those levels 
!1'0quired to comply with standards of 
performance, this technology might not 
~ selec~ed as the basis of standards of 
~rformance due to costs associated 
with its use. Accordingly. standards of 
~rformance should not be viewed as 
ihe ultimate in achievable emission 
control. In fact, the Act requires (or has 
potential for requiri1?8l. the impositio.n of 
a more stringent em1ss1on standard m 
1Jtaveral situations. 

lFor 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 
nquires 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 
ouch class or category of source, unless 
the owner or operator of the proposed 
oource demonstrates ·that such 
limitations are not achievable, or 

(S} The most stringent emission 
limitation which is achieved in practice 
by such class or category of source, 
whichever is more stringent. 

Kn 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 oection 169(1)] employ "best available 
control technology" (as defined in 
11ection 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 IBACT result in emissions of any 

pollutants which will exceed th.e 
emissions allowed by any applicable 
11tandard established pursuant to section 
111 (or 112} 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 National Ambient Air 
Quality Standards designed to protect 
public health and welfare. For this 
purpoee, SIP's muet in some cases 
require greater emission reductions than 
those required by otandards of 
performance for new sources. 

Finally, States are free under section 
116 of the Act to establish even more 
Btringent 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 
ohould 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: June 1, 1979. 
lllouglao M. Costle, 
Administrator. 

~AR"i" GO-S"i"t\NDARDS OIF 
il>IERf'ORMANCIE !FOR NIEW 
$1/'ATDONARV SOURCfS 

In 00 CFR Part 60, § 60.8 of Subpart A 
is revised, the heading and § 60.40 of 
Subpart Dare revised, a new Subpart 
Da is added, and a new reference · 
method is added to Appendix A as 
follows: 

1. Section 60.S{d} and § 60.B(f) are 
revised as follows: 

§ 00..9 L9>oiiorr.1onCG iooto. 
0 0 
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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 subparts, to . 
afford the Administrator the opportunity 
to have an observer present. 

(fJ Unless otherwise specified in the 
applicable subpart. each pL. formance 
test shall consist of three separate runs 
using the applicable test method. Each 
run ohall 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, 
upc.n 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: 

Sul!:l>psii D-Swndl21rds oi ~eriorm;ince 
~er IFoss!l-IFuet-IFir(ild Sieaim Generaiors 
~or Which Consirucilon B~ Commenced 
~nl!lll' Augusi 17, Uln 

3. Section 60.40 is amended by adding 
paragraph (d) as follows: 

§ G0.-00 Appbbllltif mnd d~Nltion of 
Glfl'eciGd fl!cfllty. 

(d) Any facility covered under Subpart 
Da is not covered under ThiP Subpart. 

(Sec. 111, 301(a) of the Clean Air Act as 
amended (42 U.S.C. ~411, 7001(8)).) 

4. A new Subpart Da is atlded as 
follows: 

Subpart Om-Standards of Pi&f'formance few 
!Electric Utlllty Steam Generating Units for 
Which Construction la Commenced After 
September 18, 1978 

Sec. 
60.40a Applicability and designation of 

effected 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 permit. 
60.468 Compliance provisions. 
60.47a Emission monitoring. 
60.468 Compliance detenniriatfori · 

procedures and methods. 
00.'.19a Reporting requirements. 
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Audiortty: Sec. ttt, lm{a) of the C!ell!I Air 
Act at amended (42 U.S.C. 7-411. Nn(aJ), and 
additional nthoritJ u aoted below. 

Subpart De-Standard• of 
Performance for EJectric Utility Steam 
Generating Units f01 Which 
Construction la Commenced After 
~rl8,1178 

f I0.408 Appftcablllty and des1gmifton of 
8ffected faclltty. 

(a) The affected facility to which this 
1ubpart applies is each electric utility 
steam generating unit: 

(1) That is capable ct cornbusttng 
more than 73 megawatts (ZSO million 
Btu/hour) heat input of fossil fnel {either 
atone or in combination with any other 
fuel); and 

(2) For which construction 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) neat 
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 11team 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 iinit originally designed to 
fire gaseous or liquid fossil fue1s, to 
accommodate the use nf any other fuel 
(fossil or noofossil) shall not bring that 
unit under the applicability of this 
subpart. 

f 80A 1• OefinttlonL 
As used in this subpart, all terms not 

defined herein 11hall have the meaning 
given them in the Act and in subpart A 
of this part. 

''Steam generating unit" mearui any 
furnace, boiler, or other device used for 
oombusting fuel for the yurpoee of 
producing steam {including fossil-fuel
fired steam generators associated with 
combined cycle gas turbines; nuclear 
steam generators are not inclu&d). 

"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 supplied to a steam 
distribution system for the purpose of 
providing steam to a steam-electric 

generatur that would produce electrical · 
energy for 11&le is alilo considered in 
detemrlning the e\ectrica\ energy output 
capacity d the effected facility. 

"Fossil fuel" means natural ga11, 
petroleum. coal, and any form of 10lid, 
liquid, or gaeeous fuel derived &om mu:h 
material for the purpose IJf creating 
useful heat. 

"Sabbituminous coar" means coal that 
is clauified as subbitmninon A. B. or C 
acoorditl@ to the Americe.n Society of 
Testing and Materials' (ASTM) 
Standard Specification far Classification 
of Coals by 12.ank IJ388..e6. 

"Lignite" meam coal that is dauifietf 
n lignite A or B according to the 
American Society of Testing and 
Materials' (ASTM) Standard 
Specification for Oassificati<JR of Coals 
by :Rank D386-66. 

"Coal refuse'' means waste prodm:ts 
of ooal mining, physical ooal cleaning. 
and coal yre1J~:ration operatiol\8 {e.g. 
culm, gob, etc.) containing coal. matrix 
material, clay, and other organic and 
inorganic material. 

"Potential combustion concentration" 
means the theoretical emissiona (ng/J, 
lb/milli<m Btu heat input) that would 
result from combustion of a fuel in an 
uncleaned atate 9without emission 
()()ntrolsyl!tenl&)and: 

{a) For particulate matter is: 
(1) 3.000 ng/J (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 di<Jxide is detennined 

under § 60.46a(b). 
(c) For nitrogen oxides i11: 
(1} 200 ngfJ (0.67 lb/million Btu) beat 

-input for gaseous fuels; 
{2) 310 ng/f (0.72 lb/million Btu) beat 

input for liquid fuels; and 
(3) 990 ng/J (2.30 lb/million Btu) heat 

input for solid fuels. 
"Combined cycle gas turbine .. means 

a stationary turbine combustion system 
where heat from the turbine exha115t 
gases is reccivered by a steam 
generating unil 

"Interconnected" means that two or 
more electric generating units at'e 
electrically tied together by e network of 
power transmission lines, and other 
power transmission equipment. 

"Electric utility ccimpany'' means the 
largest interconnected organir.ation, 
business. or governmental entity that 
generates electric power for sale (e.g., a 
holding company with operating 
subsidiary companies). 

"Principal company" means the 
electric utility company or companies 
which own the affected facility. 

MNeighboring company" means any 
one of those electric utility companies 
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with one or more electric power 
intmconnections to the prindpal 
company and which hB¥e 
geographically adjoining .ervice areas. 

"Net sY11tem capacity" 1De&nt1 the swn 
of the net e\ectric generating capability 
(not necessarily equal to rated capacity) 
of all electric generating equipment 
owned by an electric utility company 
(includii)g steam generating unita, 
internal combustion -=agi.nes, gas 
tvbines. nuclear unita, 'hydroelectric 
units, and all other electric generating 
equipment) plm finn contractaaJ 
pun:haBeS that are interoomiected ta the 
affected facility that has the 
malfunctioning flue gas desnlfurization 
syst2m.. The eleatric generating 
capability of equipment under mult.isMe 
ownership is prorated ba-=d on 
ownership unless the proportional 
entitlement to electric output is 
otherwise established by cootractual 
arrangement. 

.. System load" means the entire 
electric demand of an electric utility 
company's service are.a interconnected 
With the affected facility that hH the 
malfunctioning flue gas desulfurization 
system pros 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 1ystem load when no available 
system capacity exists in the electric 
utility company to which the power is 
supplied for sale. 

"System emergency ret1etVeS" means 
an amount of electric generating 
ca.pacity equivalent to the 1'ated 
capacity of the single largest electric 
generating unit in Ute electric utility 
company {including steam generating 
units, internal oambustion engineti, gas 
turbines, nuclear units, hydroelectric 
units, and an other electric generating 
equipment} which is interconnected with 
the affected facility that has the 
malfunctioning flue gas desulfurization 
system. The electric geMr&ting 
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 11ystem 

· capacity. 
"Spinning reserve" means the 11um of 

the unutilized net generating capability 
of all units of the electric utility 
company that are synchronii:ed to the 
power distribution system and that are 
capable of immediately accepting 
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mdditional 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 
mrrangement. 

"Available purchase power" means 
ilie lesser of the following: 

(a) The sum of available system 
Clllpacity in all neighboring companies. 

(b) The sum of the rated capacities of 
ihe power interconnection devices 
between the principal.company and all 
!llaighboring 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 
ganerating units (the unit in the principal 
company that has the malfunctioning 
flue gas desulfurization system and the 
unit(s) in the neighboring company 
~upplying replacement electrical power) 
llulss the alectric power load on these 
transmission lines. 

"Spare flue gas desulfurization system 
module" means a separate system of 
11ulfur -dioxide emission control 
equipment capable of treating an / 
. amount of flue gas equal to the total 
amount of flue gas generated by an 
mffected 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 
aystem 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 ·facility 
io 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 
oystem 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 
@ystem 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 
amergency 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 
oupplying more than one-third of its 
potential electric output capacity and 
more than 25 MW electrical output to 
any utility power distribution system for 
oale. 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 t~MW (3-W 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 
determined on the basis of the fossil-fuel 
firing capacity of the steam generator 
l!:Jtclusive 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 ofCoals 
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, 
aolvent 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. • 

§ 00.<32&i Stl.lndErd gor i>Qriiculmte mmttiar. 

{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 combu'lting solid fuel; 
and 

(3) 30 percent of potential combustion 
concentration (70 percent reduction) 
when combusting liquid fue}. 

(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. 

§ 00.<33Q Smn&lvd gOI' ouliuv ca!onldG. 

(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 tel!t required to be 
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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 
ls 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 § 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 ngJJ 
(0.60 lb/million Btu) heat input 
F.eo,. = (340 x + 520 y]/100 and 
Pao. = 10 percent 

(2) It 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]{too 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= lOO-P801 ), 

x Is the percentage of total heel 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 60.44a Standard for nitrogen oxldeL 
(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, except as provided 
under paragraph (b) of this section, any 
gases which contain nitrogen oxides in 
excess of the following emission llihits, 
based on a 30-day rolling average. 

(1) NOs Emission Limits-

0-...Fuela: 

Emission limit 
ng/J (lb/million Btu) 

heat Input 

Coaklorived fuels 210 (0.50) 
All other fuels.. 118 (0.20) 

Liquid Fuels: 
Coeklertved luels 210 fll.50) 
Shale ext_____ 210 (0.50) 
All other luels.. 130 (0.30) 

Said Fuels: 
Coakleriwld 111811 ·---- 210 (0.50) 
Nrt fuel containing more then 

25%, by weigh1. coal ""'- - ElllllTlpl lrom NO. 
lllandardll and NO. 
monitoring 
~ 

Nrt fuel conlalnlng more than 
25%, by weight. lignite H the 
Ignite ii rriined in Nor1h 
Dakota. Soutl1 Dakola. or 
Montana. end ii combusled 
In a slag tap furnace .. _ ....... -

Ugrite not aubject to the 340 
ng/J heal Input emiasion limit Subbituminous coal .. __ _ 

Bituminous coal··---Anlhracile coal. ____ ,, __ 
All other fuels .... _,, __ ,, __ 

340 

2llO 
210 
2llO 
eeo 
2llO 

(2) NOs reduction requirements-

(0.80) 

(0.60) 
(0.50) 
(0.60) 
(0.60) 
(0.60) 

Percent recU:tion 
of pOtential 

Fuel type COllGlstion 
concentration 

Gaseous luela. ... ________ 25% 

Uquid tuet•.----·--- 30% 
Solid tuela . . 95,., 

(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 § 60.45a. 

(c) When two or more fuels are 
combusted simultaneously, the 
applicable standard is determined by 
proration using the following formula: 
F.o, 0:(86 w+t30 x+210 y+260 z]/100 
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where: 
Et.o, Is the applicable standard for nitrogen 

oxides when multiple fuels ere 
combusted simultaneously (ngf) heat 
Input): · 

w le the percentage of total beet input 
derived from the combustion of fuels 
aubject to the 86 ng{J heat input 
1tenderd: 

x Is the percentage of total heat Input derived 
from the combustion of fuels subject to 
the 130 ng/J heel 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: end 

z Is the percentage of total heat input derived 
from the combustion of fuels subject to 
the 260 ng/J heat input standard. 

§ 60.458 Commercial dernonatrauon 
permit. 

(a) An owner or operator of an 
affected facility proposing to 
demonstrate an emerging technology 
may 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 Admlnistrator, 
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 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 !'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 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 NOs 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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lhiamt input on a 30-day rolling average 
booi11. 

(e) Commercial demorwtration pl!nnits 
may not exceed the following equivalent 
MW electrical generation capacity for 
cmy one technology category, and the 
_iota! equivalent MW electrical 
til':lneration capacity for all commercial 
demonstration plants may not exceed 
i5.000MW. 

ICqulvolsnt 
c±ctricol 

l>c::utDnl CQpGCity 
!MW cleCIJiCd 
~ 

~ ca:vcro rcZ1al c:cd 
(SAC I) ••• _ ••.•••• - ................. .. so. 11,000-10,000 
~Id ccnOluotion 
~>-·-··-··-·--·- eo. ~ 

t'!ltl!ized ll<:d ccmlluotion 

~-···--.. ··-···-· so. 400-1,200 
Cc::l~t!an--- ~ r:!>-10,000 

ield c::=:io Cll1 c'.l 
~ ... _ .. __ _ 15,000 

o~~~~~ 
(a) Compliance with the particulate 

ll!!l&tter emission limitation under 
{} 00.42a(a)(1) constitutes compliance 
with the pei'Ct!nt reduction requirements 
fur pariiculate matter under 
0 00.42a(s)(2) and (3). 

(b) Compliance with ihe nitrogen 
amides emission limitation under 
{} 00.4-0a(a) constitutes compliance with 
ihe percent reduction requirements 
wider 0 oo.M.a(a)(2). 

{c) The particulate matter emission 
ots.ndards under ~ 60.42a and the. 
!i!ltrogen orudes emiSBion standards 
unnder § 00.44a apply at all times Hcept 
«!luring periods of etartup, 11hutdown, or 
Eillelfunction. The Gulfur diorude emission 
otendardo under S GW.43a apply imt all 
times except during periode of otartup, 
ohutdown, ol:' when both emergency 
conditions erust and ihe procedures 
\\llJlder paragraph (d) of this section are 
implemented. 

(d) During emergency conditionn in 
ahe principal company, an aHected 
f111cility with a malfunctioning flue gas 
desulfwU:ation gystem may be operated 
if oulful:' dioxide emiHioDD Eil'e 
minimized by: 

(1) Operating all operable flue gas 
deuulfurization gystem moduleo, and 
bringing back into operation any 
malfunctioned module am soon all 
repairo are completed, 

(2) Bypassing flue gasee around only 
ihose flue gas desulfurization system 
modulee that have been taken out of 
operation because they were incapable 
lllf any oulfur diorude emission reduction 
or whlch would have ouffered oignificant 
physical damage if they had remained in 

· @~rmt!oil, O!lild 

(3) Deaigning. conotructing, mnd 
operating a !!pare flue gas 
desulfwization syatem 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 dilcretion require the owner 
or operator within 60 days of 
notification to demonstrate epare 
module capability. To demonstrate thie 
capability, the owner or operator muat 
demonstrate compliance with the 
appropriate requirements under 
paragraph (a), (b), (d). (e), and (i) under 
§ 60.'!.3a for any period of operation 
lasting from 24 hours to 30 days when: 

(i) Any one flue gas desulfuriza ti on 
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 
wied over a typical 30-day period. and 

(iv) The owner or operator has given 
~e Administrator at leaat 30 day1.1 notice 
of the date and period of time over 
which the demonstration will be 
performed. 

(e) After the initial performance test 
required under § 60.8, compliance with 
the oulfur dioxide emission limitations 
and percentage reduction requirements 
under § 60.43a and the nitrogen oxides 
emission limitations under g 60.-0L.la 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 § 60.8, compliance with 
the sulfur dioxide emission limitations 
and percent reduction requirements 
Wlder § 60.43a and the nitrogen oxides 
emission limitation under § 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 
dayo. The initial performance test i9 the 
only test in which at least 30 days prior 
notice Is required unless otherwise 
specified by ihe Administrator. The 
initial performance test is to be 
scheduled so that the first boiler 
operating day oV the 30 wccesslve boiler 
operating dayo le completed within 00 
days after achieving ihe maximum 
prcduction l:'ate at which ihe affected 
facility will~ operated, lout ll!Ot bater 
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than 160 days after initial startup of the 
facility. 

{g) Compliance is detennined by 
calculating the arithmetic average of all 
hourly emission ra teo for SOo and NOB 
for the 30 ouccessive boiler operating 
days. except for data obtained during 
otartup, ohutdown, maliunction (NOB 
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 
daya. 

(h) If an owner or operator has not 
obtained the minimum quantity of 
emission data as required under § 60.47a 
of this eubpart, compliance of the 
affected facility with the emission 
requirements under § § 60.43a and 60.44& 
of this 1mbpart 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 AJ. 

ff G0.47o IEMloolon morutmtne. 

(a) The owner or operator of an 
affected facility shall inotall, calibrate, 
maintain. and operate m continuous 
monitoring llystem. and record the 
output of the gystem. for me~uring the 
opacity of emissions discharged to ihe 
Gitmosphere, 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 llll FGD ey11tem). the opacity is 
monitored upstream of the interference 
(at the inlet to the FGD ayatem). 1f 
opacit]J interference ie 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 
perfonnance are monitored (subject to 
the approval of the Administrator). 

(b) The owner or operator of an 
affected facility shall install, calibrate, 
maintain. ~nd operate a continuous 
monitoring system. and record the 
output of the system. for measuring 
sulfur dioxide emissions, except where 
natural gas Is the only fuel combusted, 
as follows: 

(1) SulfW' dioxide emissions are 
monitored at both the inlet and outlet of 
the oulfur dioxide control device. 

(2) For a facility which qualifies under 
the provisions of§ 6Q.43a(d), sulfur 
dioxide emissions are only monitored as 
discharged to the atmosphere. 

(3) An "as fired" fuel monitoring 
system (upstream of coal pulverizero) 
meeting ihe requirements of Method 19 
(Appendilt A) may ~ uood Uo determine 
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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 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 f 60.13(h) are 
expressed in ng/J (lbs/million Btu) heat 
input and used to calculate the average 
emission rates under f 60.46a. The 1-
hour averages are calculated using the 
data points required under I 60.13(b). At 
least two data points must be used to 
calculate the I-hour averages. 

(h) Reference methods used to 
supplement continuous monitoring 
system data to meet the minimum data 
requirements in paragraph I 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 
(0.7I dscf) for each sample. Samples are 
taken at approximately 60-minute 

intervals. Each sample represents a I
hour average. 

(3) For Method 7, samples are taken at 
approximately 30-minute intervals. The 
arithmetic average of these two 
consective samples represent a I-hour 
average. 

(4) For Method 3, the oxygen or 
carbon dioxide sample is to be taken for 
each hour when continuous S01 and 
NOa 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 
f 60.I3{c) and calibration checks under 
f 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 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: 

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).) 

I 60.48a Compliance determination 
procedurea and methoda. 

{a) The following procedures and 
reference methods are used to determine 
compliance with the standards for 
particulate matter under f 60.42a. 

(I) Method 3 is used for gas analysis 
when applying method 5 or method I7. 

(2) Method 5 is used for determining 
particulate matter emissions and 
associated moisture content. Method I7 
may be used for stack gas temperatures 
less than I60 C (320 F). 

(3) For Methods 5 or 17, Method I is 
ut1ed to select the sampling site and the 
number of traverse sampling points. The 
sampling time for each run is at least I20 
minutes and the minimum sampling 
volume is I.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 l60°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 I is used for selection 
of the number of traverse points except 
that no more than I2 sample _points are 
required. 

(6) For each run using Methods 5 or 17, 
n11r:::' = :.n, the emission rate expressed in ng/J heat 

--------------- input is determined using the oxygen or 
500 carbon-dioxide measurements and Gaa.·----·---·-·--. Uquid .... _______ , 

1::: particulate matter measurements 
500 (lc+Y1+1,ciooz 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, 
'f is the fraction of total heat input derived 

from liquid fossil 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 I9 (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 I 60.43a. 

(I) Determine the percent of potential 
combustion concentration (percent PCC) 
emitted to the atmosphere as follows: 
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(i) Fuel Pretreatment {% Rf}: 
Determine the percent reduccion 
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.), 

(B) Coal pulverizers, and 
(C) Bottom and flyash interactions. 
(ii) Sulfur Dioxide Control System {% 

~}: Determine the percent sulfur 
dioxide reduction achieved by any 
sulfur dioxide control system using 

· emission rates measured before and 
after the control system, following the 
procedures in Method 19 (Appendix A); 
or, a combination of an "as fll'ed" 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-reduction 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)(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=100-Percent Ro 

(2} Determine the sulfur dioxide 
emission rates following 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 nitro.11en 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) caleulations 
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/miUion Btu} 
heat input. 

f 80.49a 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 
trarumissometer} 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 (NO, 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 samplin8 methods. 
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(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 tihe 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 (E0 •j and the 
upper confidence limit for the mean inlet 
emission rate rEi•J as applicable. 

(4) The applicable potential 
combustion concentration. 

(5) The ratio of the upper confidence 
limit for the mean outlet emission rate 
(F.,,*) and the allowable emission rate 
(E.t.i) ~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} lndirating 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 
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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. 

(0 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, penods 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 f1dlity 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 
fellowing the end of each calendar 
quarter. 

(Sec. 114, Clean Air Act as amended (42 
u.s.c. 7414).J 

4. Appendix A to part 60 is amended 
by adding new reference Method 19 as 
follows: 

Appendix A-Reference Methods 
• 

Method 19. Determination of Sulfur 
Dioxide Remoml Efficiency and 
Particulote, Sulfur Dioxide and Nitrogen 
Oxides Emission Rates From Electric 
Utility Steam Generators 

1. Principle and Applicability 

4..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/Joule, 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 
an alternative to sulfur dioxide 
monitoring upstream of sulfur dioxide 
control devices, fuel samples may be 
collected in an as-fired condition 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 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 nitrogeo 
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 ASTM procedure specified. 
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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 2 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 ofraw 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 90-<lay 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 
lli2es may be specified wbject to prior 
approval of the Administrator. 

2.1.3 Gross Sample Analysis. 
Determine the percent sulfur content 
(%SJ 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 sbipment (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.-Altemate dfifinitions of fuel lot 
sizes may be specified subject lo prior 
approval of the Administrator. 

Note.- For the purposes of this method, 
raw or inlet fvel (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 desulfurizaJion process (e.g. 
hydrotreatment emitted) is sampled. 

2.2.3 Sample Analysis. Determine 
the percent sulfur content (%SJ 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 Calculation of Sulfur Dioxide 
Removal Efficiency Due to Fuel 
Pretregtment. Calculate the percent 
sulfur dioxide reduction due to fuel 
pretreatment using the following 
equation: 

• 

Where: 

100 [1 SS/GCV0 ] 

ssi/GCVi 

9'R,=Sulfur dioxide removal efficiency due 
pretreabnent; percent. 

•S..=Sulfur content of the product fuel lot on 
a dry basis; weight percent. 

.S.=Sulfur content of the Inlet fuel lot on a 
dry basis; weight percent. 

GCVo=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; k)/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, '168/ 

Where: 
9LR. =Sulfur dioxide removal efficiency of 

the sulfur dioxide control system using 
inlet and outlet monitoring data; percent. 

E.o 0 =Sulfur dioxide emission rate from the 
outlet of the sulfur dioxide control 
system; ng/J (lb/million Btu). 

- Eeo 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 

Is • 
Z.O(tSf) 

x 107 for S. GCV 

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. 

3.3.1 Fuel Analysis. Fuel samples 
must be analyzed 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: · 

I. units • 

Is • 
z.o(ss1) 

x 104 
for English units • GCV 

GCV: Where: 

Where: 
Y11='I'he fraction of total 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; k) /kg (Btu/lb). 
n=The number of different types of fuels. 

3. Determination of Sulfur Removal 
Pfficiency 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 the 
applicable subpart of the regulations 
and the procedures specified in Section 
S. 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: . 

... Ir{ • 100 x (1.0 -
g(m) 

Is • Sulfur dioxide input rate from as-fired fuel analysis, 

ng/J (lb/million Btu). 

%Sf• Sulfur content of as-fired fuel, on a dry basis; weight 

percent. 

GCV '• Gross calorific value for as-fired fuel, on a dry basis; 

kJ/kg (Btu/lb). 

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 - ~) 

Where: 

3.3.2 and the sulfur dioxide emission 
rate, Eso •• determined in the applicable 
paragraph of Section 5.3. The equation 
for sulfur dioxide emission reduction 
efficiency is: 

SRg(f) • Sulfur dioxide removal efficiency of the sulfur 

dioxide control system using as-fired fuel analysis 

data; percent. 

Eso • Sulfur dioxide emission rate from sulfur dioxide control z 
system; ng/J (lb/mfllfon Btu). 

Is • Sulfur dioxide fnput rate from as-fired fuel analysis; 

ng/J (lb/million 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 as 

the base value. Any sulfm reductiou 
realized through fuel cleaning is 
.introduced into the equation as an 
average percent reduction, %Rr: . 

4.2 Calculate the overall percent 
sulfur reduction as: 

· SR SR 
SR

0 
• 100[1.0 • (1.0 • ~) (1.0 • Wo)] 

Where: 

SR
0 

•Overall sulfur dioxide •reduction; percent. 

SRf •Sulfur dioxide removal.efficieec:y of ftlel pretreatlll!nt. 

frOlll Section 2; percettt. Refer to applfcable subpart 

for definitio-~ of •pplicable averaging period. 

. SRg •Sulfur dioxide removal efficiency of sulfur dfoxfde control 

device either o2 or co2 - based calculation or calculated 

fro11 fuel analysts and emission data. from Section 3; 

percent. Refer to applicable subpart for definftfon of 

applicable &Yeraging period. 

S. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI tlllits: 

and oxygen concentrations have been 
determined in Section 5.1, wet or dry F 
factora are uaed. (F,.) factors and 
associated emission calculation 
procedures are not applicable and may 
not be ueed after wet scrubbera; (F J or 
(Fd) factors and associated emission 
calculation procedures ere used after 
wet scrubbers.) When pollutant and 
carbon dioxide concentrations have 
been determined in Section 5.1, Fe 
factors are used. 

5.2.1 A veroge F Factors. Table 1 
shows average F4, F,.. and F. factors 
(scm/J, scf/million Btu) determined for 
commonly ased 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 
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 so. or 
O, or C01 concentrations data obtained 
in Section 3.1. Determine the particulate. 
NO,., and 01 or CO, concentrations 
according to methods specified in an 
applicable subpart of the regulations. 

Fd • 227.0(IK) + '5.7(1C) + l5.4(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 content of 
the fuel A dry F factor (FJ is the ratio of 
the volume of dry flue gases generated 
to the calorific value of the fuel 
combusted; a wet F factor (F,.) i.a 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 carboD 
dioxide generated to the calorific value 
of the fuel combusted. When pollutant 

F • w 

F • c 

347.4(1K)+9S.7(1C)+35.4(SS)+8.6(Sft)-28.S(S0)+1J.O(IH20) .. 

v. 

For Englfsh Unfts: 

... 

• 106(S.57(1K) + 1.SJ(SC) + 0.57(15) + 0.14(111) - 0.46(SO)J 
Fd GCV 

106[S.57(SH)+1.53(1C)+0.57(SS)+0.14(Sft)-0.46(S0)+0.21(~0).,.] 
F • . ~ 

F 106[0.3Zl(IC)J 
c • &Cv 

The IHzO ten1 may be OID1tted ff IH ind SO include the unavailable 
hydrogen and oxygen Jn the forll of "20· 
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Where: 
F., F,., and F. have the units of scm/J, or scf/ 

million Btu; 9!,H, 9!,C, %S, %N, %0, and 
%H.O are the concentrations by weight 
(expressed in percent) of hydrogen, 
carbon,sulfur,nitrogen,oxygen,and 
water from an ultimate analysis of the 
fuel; and GCV is the gross 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 as applicable in ' 
determining GCV. 

5.2.3 Combined Fuel Firing F Factor. 
For affected facilities firing 
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 Fdk 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 NO. 
emission rate. The values in the 
equations are defined as: 

E=Pollutant emission rate, ng/J (lb/million 
Btu). 

C=Pollutant concentration, ng/scm (lb/scf). 
Note.-It is necessary In some cases to 

convert measured concentration units to 
other units for these calculations. 

Use the following table for such 
conversions: 

Conversion Factora for Concenb•llot'I 

From- To-

g/IClll ••••• -··---· ng/ocm .• _. __ 
mg/IClll ••• --····--· .. -- ng/ocm .•• --··---
lb/ect ......... ---··-- ng/acm .... __ _ 
ppm(SQ,) ......... - ... ···-· ng/acm ... --
P!lm(NOJ ··--······--· ng/llClll .• ---
ppm/150,) ...... __ lb/sci··----
ppm/(NOJ .•• _._._ lb/act····-··----· 

101 

101 

1.ll02x 10" 
2.660x10• 
1.e12x10• 

..J.660x10-' 
1.184X10-1 

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 
flue gas on a dry basis, the following 
equation is applicable: 

E • cdFd r20.~0:9so2dl 
5.3.U Wet Basis. when both the 

percent oxygen (%0.,.) 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.) 

( ) E C F [ 20. 9 ] 
a • • • zo.9(1 • a

111
1 - £0

211 

Where: 
S..=Proportion by volume of water vapor In· 

the ambient air. 

In lieu of actual measurement, B.. 
may be estimated as follows: 

Note.-The following estimating factors are -
1elected to assure that any negative error 
introduced In the term: 

( 20. 9 ) 
zo.9(1 - ,ew1 ) - so2ws 

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) 8-=0.027. This 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 the 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. 

( ) E C F [ 20.9 ] 
b .• • d zo.9 (1 - a.s> - iOz. 

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 (%014) or measured on a 
dry basis, the following equation is 
applicable: 

Cw F d ] [ 20. 9 ] 
E • Cc1 - ewsl zo.9 - so2d 

When the pollutant concentration (C.J 
is measured on a dry basis and the 
oxygen concentration (%014) is 
measured on a wet basis, the following 
equation is applicable:. 
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20.9 
SOzw 

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 (%C014) and the 
pollutant concentration (C4) are 
measured in the flue gas on a dry basis, 
the following equation is applicable: 

E • C F ( 100 ) 
d e JC02d 

5.3.2.2 Wet Basis. When both the 
percent carbon dioxide (%CO.,.) and the 
pollutant concentration CC..) are 
measured on a wet basis, the following 
equation is applicable: 

100 
E • Cw Fe (m-) 

2w 

5.3.2.3 Dry/Wet Basis. When the 
pollutant concentration CC..) is measured 
on a wet basis and the percent carbon 
dioxide (%C014) is measured on a dry 
basis, the following equation is 
applicable: 

Cw Fe 100 
E • [(1 - B )] [~] 

' 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 (1CO:":' 
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 fired 
to the steam generator or the percentage 
reduction in potential (S01) 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 or the injection of steam nor to 
calculate emission rates after wet scrubbers; 
F4 or F. factor and associated calculation 
procedures are used to combine effluent 
emissions according to the procedure in 
Paragraph 5.2.3. 

The emission rate from the steam generator 
la calculated as: 
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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 reduction 
realized through fuel cleaning is 
introduced into the equation as an 
average percent reduction, ~R,. 

4.Z Calculate the overall percent 
sulfur reduction as: 

' · la SR 
• 100[1.0 • (1.0 • ~) {1.0 • mn 

Where: 

SR
0 

• Overall sulfur dioxide Teduction; percent. 

SRf • Sulfur dioxide removal. effic1eec:y Of fuel pretreataent 

fT'Olll Section 2; s>@l"Ceftt. Refer to applicable subpart 

for definition of applicable averaging period. 

. SR
9 

• Sulfur dioxide removal efficiency Of sulfur dioxide control 

device either o2 or co2 • based calculation or calculated 

fr"'Oll fuel analysts &Ad emission data, fr11111 Section 3; 

percent. Refer ta applicable subpart for deffnft1on of 

applicable &Yerag1ng peri~d. 

&. Calculation of Particulate, Sulfur 
Dioxide, and Nitrogen Oxides Emission 
Rates 

For SI UlltU: 

and oxygen concentrations have been 
determined in Section 5.1, wet or dry F 
factora are uaed. (F .) factors and 
assocwted emiHioo calculation 
procedurea are not applicable and may 
not be ueed after wet scrubbers: (F J or 
fFd) facton and auociated 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 A ve.rase F Factors. Table 1 
shows average Fd• F.., and F. factors 
(scm/J, scf/million Btu) determined for 
commonly med fuels. For fuels not 
listed in 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 1 or If 
the owner or operator chooses to 
determine an F factor rather than use 
the tabulated data, F factoni 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. 

&.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 
ZZ7.0(IH) + 95.7(~) + l5.4(SS) + B.6(SN) - 28.S(lO} 

• iiCv 

5.Z 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 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 
combusted; a wet F factor (F .. ) ia the 
ratio of the volume of wet flue gaaea 
generated to the calorific value of the 
fuel combusted: and the carbon F factor 
(F.) is the ratio of the volume of carboD 
dioxide generated to the calorific value 
of the fuel combuated. When pollutant 

347.4(1H)+95,7(~)+35.4(SS)+8.6(lft}-28.5(S0}+13.0(IH20)** '· . w 

F • zo~~> 
c 

For Englfsh Unfts: 

106(5,57(1H) + 1.Sl(SC) + 0.57(lS} + 0.14(Slt) - 0.46(IO)] 
Fd • GCV. 

Fw • 
106[5, 57(SH)+1. 53(~}+0.57(SS)+0.14("4)·0.46(l0)+0.21 (~O}*"'] 

... . 
The SH20 tel'll uy be Olllftted ff IH and IO include the 11n1v111able 

hydrogen and oxygen tn the 1'orll of HzO. 
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Ec - Xgt Egt 
Esg • Xsg. 

Where: 

F.,.=Pollutant emission rate from steam 
generator effluent, ng/J (lb/million Btu). 

E.=Pollutant emission rate in combined 
cycle effluent; ng/J (lb/million Btu). 

8-=Pollutant emission rate from gas turbine 
effluent; ng/J (lb/million Btu). 

X..=Fraction of total heat input from 
1upplemental fuel fired to the steam 
generator. 

X..=Fraction of total heat input from gas 
turbine exhaust gases. 

Note.-The total heat input to the steam 
generator is the sum of the heat input from 
1upplemental fuel fired to the steam 
pnerator and the heat input to the steam 
pnerator from the exhaust gases from the 
1as turbine. 

5.5 Effect of Wet Scrubber Exhaust. 
Direct-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 
stack gas concentrations is not 
necessary. 

Where: 
a..=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 SO, and NO. 
and, if applicable, the upper confidence 
limit for the mean inlet emission rate for 
so. using the following equations: 
E., • = E.,-t..oo&o 
E,·=E.+t. .• s1 
Where: 
E.. •-=The lower confidence limit for the mean 

outlet emission rates; ng/J (lb/million 
Btu). 

Table 1t-1.-F Factors for VM!Ous fuels• 

Bi•= The upper confidence limit for the mean 
inlet emission rate: ng/) (lb/million Btu). 

t. .. =Values shown below for the indicated 
number of available data points (n): 

Coal: 
~ ·----.. ··-·-··-·-
llitun*'°"9. ·----·-·-··--...... ·---···--···-······--.. cm• -----a. NIUll .. ___________ 

Propane ............ -----·--....,,. ______ ,. ___ ,. __ 
Wood .. -----··-·-·---
Wood In-----·---

clllcm 
J 

F• 

2.71 x10·• 
2.83x10·• 
2.65x10·• 
2.47x10-• 

2.43x10-• 
2.34x10-• 
2.34x10·• 
2.48x10·• 
2.sex10·• 

• M dulllfied ecconlng lo ASTM D 388-66. 
• Clucle. reoidual, or distillate. 

diet 
1o•e111 

(10100) 
(8780) 
(8860) 
(8190) 

(8710) 
(8710) 
(8710) 
(9240) 
(9600) 

F. 

2.83x10·• 
2.86x10·• 
3.21x10·• 
2.nx10·• 

2.85x10-• 
2.74x10·• 
2.79x10-• 

W9Cf 
1o•Btu 

(10540) 
(10640) 
(11950) 
(10320) 

(10610) 
(10200) 
(10390) 

ICln 
J 

0.530x10-• 
0.484x10·• 
0.513x10·• 
0.383x10-• 

0.287x10-• 
0.321x10-• 
0.337X10"' 
0.492X10"' 
0.491x10-• 

ICf 
10• Btu 

(1970) 
(1800) 
(1910) 
(1420) 

(1040) 
(1190) 
(1250) 
(1830) 
(1850) 

n 
. 2 

3 

• 5 
I 
7 

• • 10 
11 

12-18 
17-21 
22-28 
27-31 
32-51 
52~1 

12-151 
152 or"'°"' 

4. 
8.31 
2.42 
2.35 
2.13 
2.02 
1.f M 
1.S9 
1.86 
1.83 
1.81 
1.n 
1.73 
1.71 
1.70 
1.68 
1.87 
1.88 
1.85 

• ~ at atandard c:ondiliona: 20· C (68' F) and 780 mm 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. 

8. Calculation of Confidence Limits for 
Inlet and Outlet Monitoring Data 

8.1 Mean Emission Rotes. Calculate 
the tnean emission rates using hourly 
averages in ng/J (lb/million Btu) for S01 

and NO. outlet data and, if applicable, 
SO. inlet data using the following 
equations: 

Eo • 
t x

0 

no . 

Ef • 
t x1 
nf 

Where: 
F..=Mean outlet emission rate; ng/J (lb/ 

million Btu). 
Ei=Mean Inlet emission rate; ng/) (lb/million 

Btu). 
x.=Hourly average outlet emission_ rate; ng/J 

(lb/million Btu). _ 
x.=Hourly average in let emission rate; ng/j 

(lb/million Btu). 
n.=Number of outlet hourly averages 

available for the reporting period. 

n.-Number of Inlet hourly averages 
-- -·available for reporting period. 

6.2 Standard Deviation of Hourly 
Emission Rotes. Calculate the standard 
deviation of the available outlet hourly 
average emission rates for so. and NO. 
and, if applicable, the available inlet 
hourly average emission rates for so. 
using the following equations: 

., 

7. Calculation to Demonstrate 
Compliance When Available 
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 (% R1) is 
included in the overall reduction in 
potential sulfur dioxide emissions (% R.,) 
and the "as-fired" fuel analysis is not 
used, the potential combustio11 
concentration (PCC) is determined as 
follows: 

PCC • ~:: - :,~ 10'. og/J 

PCC • ~:: -:,:~ , .. , ''"''''''" ''"· 
Where: 

~C~f - :c~~ • Potential ~fssfons removed by the pretreatment ~ f ;J I process, usfng the fuel parameters def;ned fn 
section 2. 3; ng/J (1b/mf11 fon Btu). · 
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7.1.2 When the "as-fired" fuel 
analysis is used and the removal 
efficiency due to fuel pretreatment (% Re) 
is not included in the overall reduction 
in potential sulfur dioxide emissions (% 
R.,), the potential combustion 
concentration (PCC) is determined as 
follows: 

PCC=I.' 

Where: 
I. ... The tulfur dioxid;e input rate u dtdlned 

in teetion 3.8 

7.1.3 When the "as-fired" fuel 
analysis is used and the removal 
efficiency due to fuel pretreatment (% R1) 

hi included in the overall reduction (% 
R.,), the potential combustion 
concentration {PCC) is determined as 
follows: 

PCC • I + 2 s 
(r. sf s s:\ 7 
~. GCYo) 10 ; ng/J 

(s s s s:-'t 4 \...m{- - GefJlO ; lb/111l~~on Btu. PCC I + 2 s • 

7.1.4 When inlet monitoring data are 
used and the removal efficiency due to 
fuel pretreatment ('lb Rr) is not included 
in the overall reduction in potential 
sulfur dioxide erniBsions (% R.,), the 
potential combustion concentration 
(PCC) is determined as follows: 

PCC=Et 
Where: 

E, • =The upper confidence limit of the mean 
inlet emission rate, as detennined in 
section 6.3. 

7.2 Detennine Allowable Emission 
Rates (E.u,). 

7.2.1 NO ... Use the allowable 
emission rates for NO. as directly. 
defined by the applicable standard in 
terms of ngfJ (lb/million Btu). 

7.2.2 S02. Use the potential 
combustion concentration (PCC) for SO, 
as determined in section 7.1, to 
determine the applicable emission 
standard. If the applicable standard is 
an allowable emission rate in ngfl {lb/ 
million Btu}, the allowable emission rate 

is used as E.i.i. If the applicable standard 
is en allowable percent emission, 
calculate the allowable emission rate 
(E.14) using the following equation: 

E...i =II(, PCC/100 
Where: 
% PCC =Allowable percent emission es 

defined by the applicable standard; 
percent. 

7.3 Calculate & * /'E.ut. To determine 
compliance for the reporting period 
calculate the ratio: 

F.,, • 1£.i.i 
Where: 

E., • = The lower confidence limit for the 
mean outlet emission rates, as defined in 
section 6.3; ng/J (lb/million Btu). 

E...i =Allowable emission rate u defined in 
section 7.2; ng/J (lb/million Btu). 

If F.,, •IF- ill equal to or less than 1.0, the 
facility le in oompliance: if F.,, *IF.ow is greater 
then 1.0, the facility is not in compliance for 
the reporting period. 
(FR Doc. ,._1'1'1117 Piled~ 8:411-I 

81UJNCI CODE~ 
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[~~!. ~271&-3] 

!Morliy llJoi @n©I A~fillilcno R@ l!G'lo l!Jo~ 
@g ~roi00orloo @i $mil«m&Ji1f ~reoo 

tl<iZIENCV: Environmental Protection,.. 
Agency. 
tl~'ii'O@N: Final rule. 

Ol\B~M~V!lV: This action contains EPA's 
promulgated list of major source 
categories for which standards of 
performance for new atationary aources 
1111re to be promulgated by August 1982. 
'll'he Clean Air Act Amendments of 1977 
opecify that the Administrator publish a 
list of the categories of major stationary 
oources which have not been previously 
listed as source categories for which · 
otandards of performance will be 
established. The promulgated list 
implements the Clean Air Act and 
reflects the Administrator's 
determination that, based on 
preliminary assessments, emh1sions 
from the listed source categories 
icontribute significantly to air pollution. 
'll'he intended effect of this promulgation 
iG to identify major oource categories for 
which standards of performance are to 
be promulgated. The Gtandards would 
mpply only to .new or modified 
otatiorrary Gources of air pollution. 
!J~CYl~l< !!>AY!E: August 21, 1979. 
tl{!)DV!li<:$$ralll: 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-
Ml-2777. Please refer to "Revised 
Prioritized L.ist of Source Categories for 
New Source Performance Standards," 
JE:PA-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 buoiness hours at EPA's 
Public Information Reference Unit. 
Room 2922 (EPA Library) . .Wl M Street, 
SW., Washington, DC. 

(;!@~ ~V!l'i'Ml!l.'l INl'Cl.'l~A'i'O@l:';l ©©mAC'i': 
Gary D. Mccutchen, Emission Standards 
and Engineering Divioion (MD-13), 
Environmental Protection Agency, 
!Research Triangle Par~. N.C. 27711, 
telephone number (919} Ml-5421. 
ou~~MraNYAl.'lV BN~Cl.'lMAYO@l:';l: On 
August 31, 1978 (~3 FR 38872). EPA 
proposed a priority liot of major oource 
catagorie11 for which mtandards of 
performance would be promulgated by 
August 1982, and invited public 
comment on the list and the 
methodology uoed ·to prioritize the 
oource categories. Promulgation of this 
list is required by Gection 111(0 of the 
Clean Air Act as amended August 7, 
1977. The Gignificant 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. 

IBie ck ground 

The prowam to establish Gtandards of 
performance for new Gtationary sources 
(also called New Source Performance 
Standards or NSPS) began on December 
1970, when the Clean Air Act was 
aigned into law. Authorized under 
aection 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 
mource categories are regulated by 
NSPS. with NSPS for an additional 25 
mource 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 
oources 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 
oubject to NSPS. These concerns were 
reflected in the Clean Air Act 
Amendments of 1977, specifically in 
oection lll(f}. 

Section 111 (f} requires that the 
Administrator publish a list of major 
stationary oources of air pollution not 
listed. as of August 7, 1977, under 
section 11 l(b )(1 )(A). which in effect 
meant those sources for which NSPS 
had not yet been proposed or 
~rom_ulgated. Before promulgating this 
hst. tt.e Adminiotrator 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. mection lll(f} 
mpecifies that the Administrator 
consider (1) the quantity of emissions 
from each oource category, (2) the extent 
to which-each pollutant endangers 
public health or welfare, and (3) the 
mobility and competitive nature of each 
ctationary 11ource category, e.g .. the 
capability of a new or existing source to 
locate in areas with less Gtringent air 
pollution control regulations. Governors 
may at any time submit applications 
under 11ection 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 ilie Jl>riority 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 
iliree 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. 
Gources 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 
12ffect 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 the 
preamble to the proposed priority list, 
the term "hydrv::arbon" was used even 
though the emissions re!erred ic w:;~e 
voe which, unlike hydroc11rbon 
compounds, can contain elements other 
than carbon and hydrogc:::1. A VOC is 
defined by EPA as any organic 
compound that, wher ..... easer; 1.-, i'ne 
atmosphere, can re1~,.,:·, ;;;:-;;;,: "'':: .. ~h to 
participate in photochemic11: ·''· ;:.~tions. 
Since VOC contribute to 1n'··:,~l kv'!1'l 
of photochemical oxidants ~'".·:> e.~r. · 
considered a crit:· · : ···_ ., .. · 

ThP rank .. 1g u;· ;,..iur," ": '"·--'.li'tt'S ,,;:; 

the l;-:• e.nd the differe:·:,. ".· .. "1 ''· ·dr:~n 
majl ~ ... ~d minor sou·'·:: .... ar, :<1.:~1a·'.'.hT 
to tl: ·, ucy of the ... ~;11 ulf'.~zed. 1ne 
data tiise usec to estilhb~. :1::: j::-i::>,· 
list was obtaineri rrom <i 111.:rnb.: •• ~f 
litere'.ure si:-·:~ :1s inc1u;;;o3 ~:FA 
screening studies. Howe·. • sere'!"·:·_~ 
studies were net 11vai1P 0

'.'-~ fa.:;· 111; ,;-v .. : .. "· 

categories. Therefore, ii ;ifw :,, "•.- "l: .. 
becc-r:I::s available after· pr·~~r,·:,,a:: Y· ,; 

the list. the Administ.rahn 11 .. ,:: .,;;:;<'"'" 
from o: <.dd to the list in ··ei;pt!nse t(; >;1i1> 
new info:··,·;ation. 

Addi,iunal detail on the prioritiMtion 
methodology, the input factors useu. and 
the ranking of individual source 
categories is available in the two 
background documents (see 
"ADDRESSES"). 

Significance of Priority List 

The promulgated list is esseniii>''y an 
advance notice of future ~!aH;b:·..i 
development activi!y ~I ';:!,,;ntifiPr. r1: -··_ r 
source categories and the approxil.,«;te 
order in which NSPS development 
would be h·•••~c·:J ;.,.>wever, if fu:tln. · 
sturly indir.ates that a~ ~·'SP~ 1,1.-::1•}:1 

ha · ._ 'ittle or no effect on i;:r. 'rs10.·.,. :ir 
th;:, : . . · \JSPS wm: ld hP impi·ar:tic:;., :. 

- . . 
so:~,;·.:·~ ~egc.;·· .· ~·.-:,u ~" f1 '·._:en & ii.::.~~ 

pL."".;:• " - ··emove• ~~om thr: '''>' 
SiL"-.:· '.•· ·'w in':.i ... : .. '.· . ., "1dj' ic;c:T-'~" 
th•· f:"- 'i"'.:; ::' a Sul·.·· ·. • :cguN. Ti:-~ 
Ar. ~r- -" , .; , . ~may a.I•._: ~onc•.·!'renuy 
de'-"''.·.· :" .. -.,:ards fm '"" .rces whi"h ar-. 
not ::'.·: ·, '-"· "':,_,.a .. !'st, espt..:;1::!1y r~r";n, 
"rr.>: ., '_.,,;·ces which,,:. a[,_, ·:·~::l'J, 
reprt!s:c , large quantity·.' '!•1-.:~·sic:.a 

The distinction o .. ••., .. )~n >.1a;o; ar .. :' 
minor source categorio: ;G deiiti!'!cl .,nly 
for the purpose ol determi~.ing NSP~ 
priorities and should r.ot bE: '.l3Pd '· · 

determine sources subjec! to J\ie·-·,. 
Source Review, whic · is conducted ": a 
case-by-case basis. Moreover, some 
New Source Review programs, suet- · ~ 
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 cf ;;;;;ucs;; in addition to 
mil'!or sources are not included on the 
promulgate!! list. One group includes 
cources which could not be evaluated 
due to insufficient informa~ion. This lack 
of data suggests that these sourcu, 
which are identified in the: background 
report, "Priorities for NSPS under the. 
Clea~ Air Act of 1977," have not 
p1eviously been regulated or studied 
:"!1::'.. •J1erefore, are probably not major 
aourc~s. Nevertheless. the Administrator 
will r:untinue to investigate th:>se 
41ourc~s and will consider de:velopment 
of NS?S for any which are identified as 
b~ing significant sources of air pollutior.. 

Th· second group of source categories 
.. * .. ~-·~ u~~ the t:-~·icr;ty lict ccnsra!'S c! t'l~s!! 
lis~eu under section 111(b)(l)(A) on or 
befort! August 7, '977. These Eire: 

L.uii-,ueJ .. iired slcam 11eneraton 
lnc:i.'1e .. ·arors 
Portland Cement Plani& 
Nitric Acid Plants 
~.,,Jfm;c Acid Plants 
Asphah 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: 

Si:perphosphoric Acid Plants 
Phoophate Fertilizer lndus•ry: Diamrr.(';~inm 

Ph·Jz.Jhate Plants 
"?!.< •ohate F(•··tilizer Industry: ':'riple 

5upe·'l)no8phc!e J'.'la:its 
P!1osp;,3te Fn-ti!,z:>r <ndust:·y: G:'twulat Tnpk 

Sup-,;phosphate Storage ra::ilitic,, 
(~;:iq! P,·eparation Plants 
"r•·roal'oy Production Facih:1;,_; 
:: "::21 Pl.~nts: Electric Aic fl.om., r.es 
;·:raft P::ip Mi:!s 
time Pi.mts 
:.;rain Elevators 

There i!re, h::>wPver, some facilitiei; " •.· 
surca~P.gories) wi'\in these ~-\A\fCe 
::ategodes for which N::>PS l":v::: no'. 
been developed. b·1t which r::ay by 
themsr !ve:; br ' .gnificl'nt som1,;es o; r;' 
po!lutioJn. A number of these i.<,.i)ilii:s 
···ere e·.·ak.3\eJ r,s if they were sepc;:a:t: 
'·"'~.rce ca1t·~Cri<:', d.:.iec which rank high 
ir. priority are h1cluded on th1 
promulgated list to indicate that the 
Administrator plans to develop 
standards for them: Petroleum refinery 
fugitive emissions, industrial fossil-fuel
fired steam ger:eraiors, and non
municipal incinerators. In addition to 
these, the Administrator will continue to 
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evaluate affected facilities witl·.in listed 
source categories and may fro!:". time to 
time develop r-;sr-:; iur eu~;h r~ciiities. 
The iron snd eicel industry provides an 
example of a category which is already 
listed (so does not apl>ear on the priority 
list). but in which an sctive interest 
remains. Although the growth rate for 
uew sintering capacity is presently very 
low. the Administrator ls continuing to 
aesess emission control and 
measurement technology with a view 
toward possible development of an 
NSPS for sintering plants at a later date. 

·A project is &!so underway to update 
emis&ion factors for all steelmaking 
proc11sses, including fugitive emissions. 
in &:·z effort llJ determine the relative 
sigmficerice of emissions from each 
process. in aeldilion, byproduct coke 
•l'JP"'.l~, !"le!i•!y always associated with 
s;.,:;.! .:nills. s!'e induded cin th~ priority 
~i:ct s.11d are undergoing si andcJrd 

.. ~.:·\·"lc:;:menl sil'd1es. 
There are some differencef 01e1ween 

-.:-.r: f-.nnet of the list in the: ba!:kvround 
reJ..'Ol't, "Revised Prior:i~;;ed Lis\ '.f 
Source Categories for NSP$ 
Promulgation" and the formp1 :>!the list 
which appears here. These Jifierenccs 
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) 
;;ond one of which is considered a minor 
~oi.rce (l,,ii:;a mi1;iug). EPA pl:rns to 
:.tnri; the ePlire non-metallic :.1inual 
pr'. .. ~~~sinSl tndustry at one time ~1ncc 
rr,i;ny of the prror.esses and -::;:JJrol 
lc>"h ·;icn•'"S 1ire ~1';i!lar. For th.s •io<Json, 
th,; :;Jcustry is irJe.,iified by a sin!'!e 
1;g;,~"~"i:lled hstinp, Tb~• dr-e;; ,,._·t 
r.•<'-'~Ssarily impi~· that i? sir.gle stundard 
,,.r:.1uld appiy to .:i:; •ources w.1:.in the 
listed category. Rather. ;;s d-:~:ritled 
l'elow in the case of the spthf'tic 
nrr. "tic d1emical mandac tt'ri'lg 
•i.'..;'.':;try. th" ni.l!ure and ~.:.upP. of 
.••;;ndards will be de1ermi:1ed unly after 
1:1 detai:ed !jtudy of source~ within \he 
r"1;go·:y. 

;z: .drl.ition tn the major sources. ;hree 
l!OU~TF.: c<>tegon·;~ not identif1ec! as being 
;r:.:•jor scurct ce:<egories have bee;')} 
added '.o the list: organic solvent 
cleaning, industrial surface coating of 
metal furniture. and lead acid battery 
manufacture. 

Organic solvent cleaning was chosen 
for sti1dy because this source l.dtegory 
accounts for some 5 percent of 
stationary source voe emissions 
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typical air quality control region. Thus. 
although individual facilities typically 
em.it Jen than 100 tons per year. this is a 
1ignificant aource of VOC emiSBions and 
the Administrator considers it prudent 
to continue the development of a 
1tandard for this source category. 

The metal furniture coating industry is 
alao a •i8nificant source of voe 
emissions: and there are over 300 
existing facilities with the potential to . 
em.it more than 100 tons per year. 

Lead acid battery manufacture is a 
significant aource of lead emissions. An 
NSPS for this source category is 
expected to assist 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, 1977, 
when the Clean Air Act Amendments 
were enacted. However, this source 
category has not been prioritized. since 
It was listed under section 11l(b)(1)(A) 
and NSPS were proposed October 3. 
1977. 

One listed source category which 
deserves special attention is the 
synthetic organic chemical 
manufacturing industry (SOCMI). 
Preliminary estimates inclicate that there 
may be over 600 different processes 
included in this source category. but 
only 27 of these proceBBea have been 
evaluated. For the others. there was not 
enough infonnation available. As is the 
case with several other aggregated 
source 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, S00.11 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 re·ea arid grain milling are 

regulated by the NSPS for fossil-fuel 
steam generators and grain elevators, 
respectively. Beer manufacture has a 
much lower emission level than had 
been usumed in the background report. 
and whiskey manufacture was.deleted 
due to a lack of any demonstrated 
control technology. 

.Public Putlclpation 

The Clean Air Act requires that the 
Administrator., prior to promulgating this 
list of source categories, consult with 
Govemors and State air pollution 
control agencies. An invitation was 
extended on February 28. 1978, to the 
State and Tenitorial Air Pollution 
Program Administrators (STAPPA) and 
the National Governors' Association 
(NGA) to attend the fint Working Group 
meeting, March 16, 1978. 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 letter of this project, including an · 
invitation to participate or comment: 

(1) At the April~. 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 fo"the proposed list was mailed 
to all NAPCTAC 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 and three 
consumer groups at the sam'e 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, NAPCTAC 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 
chlHlges 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 and Changes to 
the Proposed Priority List 

As a result of public comments and 
the availability of new screening studies 
and reports, 34 major and 11 minor 
eource category data sets were 
reevaluated. This reexamination 
resulted in data changes for 29 major 
and 9 minor eource categories. 

Ten eource 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 uncertaintie1 regarding the 
approach and scheduled involved in 
developing environmental standards for 
the various processes. Likely candidates 
for NSPS include coal gasification (both 
low end high pressure). coal 
liquefaction, and oil shale and tar sand 
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 proceBBing. will 
be evaluated at the same time, although 
this does not necessarily imply that a 
single standard would apply to all 
sources within the listed category. 

3. Control Costs. Two commenters 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, 
since Congress indicated major sources 
must be given priority. The 
Administrator, in promulgating this list, 
i1 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 States. 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. 

7. 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 as a major source. The 
Administrator has examined the new 
data provided, and has reclaBBified 
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 
screening 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 promulgatio~ of an NSSC 
NSPS. Therefore, both acid sulfite and 
NSSC pulping have been removed from 
the list. : 

Development of 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 (NESHAPJ. 
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 section 112 for these or any other 
source categories on the promulgated 
list, then standards may not be 
.developed for those source categories 
under section 111. 

Promulgation of this list not only 
fulfills the section 111 ( f) 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). It 
should be noted, however, that the 
source categories identified on this 
priority list, even though listed in 
accordance with section lll(b)(l)(A). 
are not subject to the provisions of 
section 111(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 time 
schedule prescribed in section 111(f)(l) 
of the Clean Air Act Amendments. That 
is, 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 § 60.16 to Subpart A as 
follows: 

§ 60.16 Priority list. 

Prioritized Major Source Categories 

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 Coating: Cans 
3. Petroleum Refineries: Fugitive SourcPs 
4. Industrial Surface Coating: Paper 
5. Dry Cleaning 

(e) Perchloroethylene 
(b) Petroleum solvent 

6. Graphic Arts 
7. Polymers end Resins: Acrylic Resins 
8. Mineral Wool 
9. Stationary Internal Combustion Eng:n··~ 
10. Industrial Surface Coating: Fabric 
11. FoBBil-Fuel-Fired Steam Generators: 

Industrial Boilers 
12. Incineration: Non.Municipal 
13. Non·Metallic Mineral Processin!! 
14. Metallic Mineral Processing 

•Low numbers have highest priority: e.g ~ 
high priority. No. 59 is low priority. 
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111. Secondary Copper 
I 18. Phosphate Rock Preparation 

17'. Foundries: Steel and Gray Iron 
1&. Polymen and Resins: Polyethylene 
19. Charcoal Production 
20. Synthetic Rubber 

(a) Tire manufacture 
(b) SBR production 

Zt. Vegetable Oil 
%2. Industrial Surface Coating: Metal Coil 
Z3. Petrolewn Tl"8Dlportation and Marketilla 
K. By-Product Coke Ovana 
.za. Synthetic Fiben 
26. Plywood Manufacture 
%7. Industrial Surface Coating: Automobiles 
28. Industrial Surface Coatins: Large 

~liances 
Z9. Crude Oil and Natural Gaa Production 
30. Secondary !duminwn 
31. Potash 
32. SinterinS: Clay and Fly Ash 
33. Glass 
34. GypllUID 
35. Sodium Carbonate 
36. Secondary Zinc 
37. Polymers and Resins: Phenolic 
38. Polymers and Resins: Ures...:..Melamine 
38. Ammonia 
40. Polymers and Resinr. Polystyrene 
41. Polymen and-Resins: ABS-SAN Resins 
42. Fiberglass 
43. Polymers and Resins: Polypropylene 
44. Textile Processing 
45. Asphalt Roofing Plants 
46. Brick and Related Clay Products 
47. Ceramic Clay Manufacturing 
'8. Ammoniwn Nitrate Fertilizer 
49. Castable Refractories 
liO. Borax and Boric Acid 
51. Polymers and Resins: Polyester Resins 
52. Ammonium Sulfate 
63. Starch 
54. Perlite 
55. Phosphoric Acid: Thermal Process 
56. Uranium Refining 
57. Animal Feed Defluorination 
58. Urea (for fertilizer and polymers) 
59. 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 )) 
IPR Doc. 711-26656 ~)led &-20-79: us am) 
llLUHG COOE _,_. 

• • Minor IOllJ'Ce catesory. but included on h•t 
since &n NSPS is being developed for that source 
Cblf'gOrj'. 

. •' • Not prioritized. since an NSPS for thia major 
source category haa alread\' been oronn••n 
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40 CFR Part 60 

[FRL 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 l). 
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 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 INFORMATION CONTACT: 
Mr. Robert Ajax, telephone: (919) 541-
5271. The document "A Review of 
Standards of Performanc:e 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 con.trol 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 
111(b)(1)(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 meeting in Alexandria, 
Virginia, on January 1.o, 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 
pl:rnts 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 
compli1,mce. Thirty-three of the 53 
produced results between 45 and 90 
Mg 3/dscm (.02 and .04 gr/dscf). Of the 47 
tests of fabric filters or venturi scrubber 
controlled sources over 80 percent 
showed compliance. The available data 
do not provide details on equipment 
design and an analysis of the cau!le 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 
findings 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 
tJ:iese 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 

V-336 

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 ai 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 
a:nd 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 of 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 
an 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 uncontrolled 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 intent 
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. Specifically. in the cases 
cited above, EPA does not intend to 
impose costly testing requirements on 
email facilities or any facilities if 
compliance with the standard can be . 
determined through less costly means. 
However, EPA at this time is not aware 
of a procedure which could be employed 
at a significantly lower cost to 
determine compliance with an 
acceptable degree of accuracy. Although 
opacity correlaters with grain loading 
and serves as a valid means for 
identifying excess emissions, due to 
dependence on stack diameter and other 
factors opacity alone is not adequate to 
accurately assess compliance with the 
mass rate standard. Similarly, the 
purchase and installation of a baghouse 
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 11ssessment of design and 
operating factors would provide an 
incentive for installation of low cost, 
under-designed equipment. This would 
place vendors of more costly systems 
which are 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 has, 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; and 
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 Emissions 

While the principal pollutant 
associated with asphalt concrete 
production is particutate matter. 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 as mixing with asphalt 
and additional fines takes place within a 
rotary drum. Because the drying takes 
place within the same container as the 
mixing, emissions are partly screened by 
the curtain of asphalt added so that the 

uncontrolled 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 than from 
conventional plants. However. data 
recently reported from one test in a 
plant equipped with fabric filters 
showed only traces of hydrocarbons in 
dust and 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 which are 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 vol a tile 
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 hds 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. 

Asphalt 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 
at 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 proeess. 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 mari.1· 
cases are owned and operated by small 
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 industr~. 
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 are 
currently planned. However, EPA will 
consider expansion of the programs if a 
continued need exists. 

Dated: August 23, 1979. 

Douglas Costle, 
Administrator 
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40 CFR Part 60 

[FRL 1276-2] 

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 end 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 Library (MD-35), Research Triangle 
Park, North Carolina .27711 (specify 
Standards Support and Environmental 
Impact Statement, Volume 2: 
Promulgated Standards of Performance 
for Stationary Gas Turbines. EPA-450/ 
2-77-017b). 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Division. 
Environmental Protection Agency. 
Research Triangle Park, North Carolin11 
~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 inpul 
at peak load equal to or greater than 
10.7 gigajoules per hour (about 1,000 
horsepower). The standards apply lo 
simple 11nd regenerative cycle gHs 
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 107.2 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 107.2 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 for 
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 
01116nizatton (ISO) standard day 
oonditions of 288 degrees Kelvin, 60 
percent relative humidity, and 101.3 
kilopescels (1 atmosphere) pressure. 
Measured NO .. emission levels, 
therefore, are adjusted to ISO reference 
conditions by use of en ambient · 
condition correction factor included in 
the standards, or by a custom ambient 
condition correction factor developed by 
the gas turbine manufacturer end 
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 end 
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 peek load from 10.7 to, and 
including, 107.2 gigajoules per hour ere 
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 heat 
input at peak load which are 
constructed. or existing gas turbines 
with this heat input at peek 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 turbines, gas 

· turbines involved in certain research 
and development activities, end 
firefighting gas turbines are exempt from 
compliance with the NO. emission limits 
included In the promulgated standards. 
Ju addition. stationery gas turbines 
asing wet controls are temporarily 
exempt from the NO .. emission limit 
during those periods when ice fog 
lll'eated by the gas turbine is deemed by 
the owner or operator to present a 
traffic hazard, and dwing periods of 
drought when water is not available. 

None of the exemptions mentioned 
above apply to the sulfur dioxide (SQ,) 
emission limit. The promulgated 
standards limit the SO. concentration in 
the exhaust gases from stationary gas 
turbines with a heat input at peak loc1d 
of 10.7 gigajoules per hour or more to 
O.o15 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 fue) of 0.8 pen;pnl 
sulfur by weight (see T11ble 1 for 
summary of exemptions and SQ, 
emission limits). 

Table 1.-Summaty of Gas Turbine New Source Performance StanaarcJ 

Gas turbine size and usage NO. emis- Apphcability date for S01 emiss10n ftmi1 App1tcab1hty date tor 
sion limi1 I NO. so. 

------------------·------·- --··-·-------· 
Less than 10.7 gigajoules/hour (all uses) ....... None ........... Standard does not 

apply. 
Between 10.7 and 107.2 gigajoules/hour (all 150 ppm ..... October 3, 1982 ... 

uses). • 

Greater than OI equal to 107 .2 
gtgajoutes/hour: 

None Standard does no1 
apply 

150 ppm SO, 01 lue e Octobe• J. 1977 
fuel W!lh k>ss 1h8n 
0.8.,. 8UKut 

1. Gas and oil transportation or produc· 150 ppm ..... Octobef 3, 1977 .......... Same as above OctOI><" J. 1977 
lion not located In an MSA. 

2. Gas and 01l 1tansportation or produc- 75 ppm ....... October 3, 1977 .......... Same as above..... October 3. 1977 
lion localed In an MSA. 

3. All other uses .......................................... 75 ppm ....... October 3, 1977 .......... Seme as above ........ October 3. 1977 
Emergency atandby, firefighting, mHitary None .. - ....... Standard does nol Same as above ...... Oclobe• 3. 1977 

(except for garrison facili1y). military !rain· apply. 
ing, and resean:11 and devefopmem lur· 
blnes. 

•NO, emission amn adjusted upward for gas turbine& wi1h lhennal el-..cies greater than 25 percent and for gas turbine• 
~ fuele wtth • nitrogen content ot "'°"' than 0.015 weight .peJCent Measla'ed NO. emissions ad~led 10 ISO condilions in 
Clelermining C011111iance with the NO, emission limit. 
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I&nvironmental, l&nergy, and Eool!lomic 
Ilml!lact 

The promulgated standards will 
reduce NO. emissions by about 1SO,COO 
tons per year by 1982 and by ®tl,000 
tons per year by 1987. This reduction . 
will be realized with negligible adverse 
aolid waste and 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 · 
ateam/ electric power plant using cooling 
towers. There will be no adverse water 
l!IOllution impact associated with those 
gas turbines which employ dry NO. · 
control technology. . 

The energy impact associated with the 
promulgated standards will be small. 
Gas turbine fuel consumption could 
increase by as much as 5 percent ill 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 
large stationary gas turbines (i.e .• 
greater than 10,000 horsepower) by 
about 5,500 barrels of fuel oil per day in 
2982. The standards would increase fuel 
consumption of small stationary gas 
turbines (i.e., less than 10.000 
horsepower) by about 7,000 barrels of 
foe I oil per day in 19P,. This is 
equivalent to an incre11se in projected 
1982 and 1987 national crude oil 
consumption of less than 0.03 percent. 
As mentioned, these estimates are 
based on "worst case" assumptions. The 
actual energy impact of the promulgated 
standard is expected to be much lower 
than these estimates because mpst gas 
turbines will not experience anywhere 
near a 5 percent fuel penalty due to 
water or steam injection. ln 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 Standards will increase 
the capital costs or purchase price of 11 

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 perce.nl 
increase. 

The promulgated standards will 
increase 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 

increase the capital investment 
requirements for users of both large and 
small stationary gas turbines by about 
67 million dollars. Total annualized 
costs for these uirers of stationary gas 
turbines will be increased by about 11 
million dollars in 1982 and 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~I 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. 

l?ublic !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. 

_ The standards were proposed and 
published in the Federal IRegioter on 
October 3, 1977. Public comments were 
solicited at that time and. when 
requested, copies of the Standards 
Support and Environmental Impact 
Statement (SSElS) were distributed to 
interested parties. The public comment 
period extended from October 3, 1977, to 
January 31, 1978. ' 

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 commenters 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 promulga led 
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 of research 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. 

lEmissions 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, lest, 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 
national 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 NOx 
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 
immediately. Manufacturers of small gas 
turbines, however, estimate that it 
wt>uld 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 NOx 
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 
achieving such emission reduction, any 

' nonair quality health and environmental 
impact and energy requirements). 
for large gas turbines. 

The economic impact of standards · 
based on wet controls, however, is 
considered unreasonable 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 Statiktical 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 and 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 lll" 
(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 promulgated standards for small gas 
turbines, gas turbines localed on 
offshore platforms, and gas turbines 
employed in oil or gas production or 
transportation which are not localed in 
Metropolitan Statistical Areas. 

The five-year delay from the dale of 
proposal of the standards in the 
applicability date of compliance with 
the NO, 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 NOx 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 N01 

·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 N01 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 Reconstruction 
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 
changes to an existing facility which 
result in an increase in emission rate lo 
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the atmosphere are considered 
modifications. However, according to 
oection 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 is designed to fire both natural 
gao and oil, then switching from one fuel 
to the other would not be considered a 
modification even if emissions were 
increased. If a gas turbine that is not 
designed for firing both fuels is 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. 
combustors currently on the market, 
would in most 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 commenters stated that water 

injection could increase maintenance 
costs 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. Costs for water treatment were 
included in the overall costs 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 oystems, such 
problems should not arise 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 commenters exresssed the 
opinion that the cost estimates for 
controlling NO. emissions from large 
gas turbines were too low. Accordingly, 
these commenters 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 NOa 
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 water 
injection are much gre!iter 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 the capital cost impact of 
dry controls on 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 to 4 percent. 

···-·---··-·---·-·------·-----·-------·-----
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The magnitude of these impacts is 
essentially the same as those originally 
associated 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 associated 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 NOx 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 manufacturers of large 
gas turbines. As mentioned above, the 
information pre~ented in Volume 1 of 
the SSEIS is very limited concerning the 
costs of dry controls, although the 
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 gaa 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 4 

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 4 
percent. In any event. the costs of 
standards based on dry controls for 
large gas turbines 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 NOx 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 gas turbines where 
the costs of wet control1 exceeded 
certain levels. This option, however, 
would provide incentive to owners and 
operators to develop grossly 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 Agency 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 NOx emission 
limit. This emission limit 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 NO. 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 NO. 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 
turbhies from compliance with the 
standards. 

A number of commenters also fdt that 
small gas turbines should be exempt 
from the standards because they emit 
only about 10 percent of the total NO, 
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 NOx emission control and dry control 
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techniques are considered a 
demonstrated and economically 
reasonably means for reducing NO,. 
emiHions from small gas turbines. 
Therefore, the promulgated standard.a 
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 
generally felt that these types of fuels 
should not be covered by the the 
standards at this time, since this could 
hinder their development. 

Total NO,. emissions 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 under11tood. 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 1,. 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 combustion 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 commenters requested. Exempting 
gas turbines based on the type of fuel 

used. however. would not require the 
use of beat coDtrol technology in all 
cases. 

A third alternative considered was the 
use of a fuel-bound nitrogen allowance. 
Beyond some point it is simply not 
reasonable to allow combustion of high 
nitrogen fuels In gas turbines. In 
addition, high nitrogen fuels, including 
shale oil and coal-derived fuels. can be 
used in other combustion devices where 
some control of organic NO,. emissions 
is possible. Greater reduction of 
nationwide NO,. emissions could be 
achieved by utilizing these fuels in 
facilities where organic NOs emission 
control is pouible than in gas turbines 
where organic NO,. emissions are . 
essentially uncontrolled. This approach, 
therefore, balances the trade-off 
between allowing unlimited selection or 
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 
promulgaied standards 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 st!l.tionary gas turbines. [See 
Volume I of the SSEIS.) This approach is 
considered a reasonable means of 
allowing flexibility in the &election of 
fuels while achieving reductions in NO. 
emissions from stationary gas turbines. 
[See Control Technology for further 
discussion.) 

A number of commenter& 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 reflect 
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 the 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 
objected to the amount of monitoring 
required. The proposed standards called 
for daily monitoring of sulfur content, 
nitrogen content, and lower beating 
value of the fuel The commenters 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 mus·t 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, gas 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's test to be 
acceptable in lieu of a performance test. 
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 lifationary 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 
nonair quality health and environment 
impact and energy requirements) the 
Administrator determines has 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 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 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 
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 aehievable emission rate" 
(LAER). 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 
limitatiun 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 mos·t 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 (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 (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 and 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 altemative 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 conne-:tion 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 is 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-Standards of ,Performance for 
Stationary Gas Turt>lnea 

&~ . 
60.330 Applicability and designation of 

affected facility. 
60.331 Definitions. 

· 60.332 Standard for nitrogen oxides. 
60.333 Standard for sulfur dioxide. 
60.334 Monitoring of operations. 
60.335 Test methods and procedures. 

Authority: Secs. 111and301(a) of the Clean 
· Air Act, as amended, [42 U.S.C. 1857c-7, 

1857g{a)), and additional authority as noted 
below. 

Subpart GG-Standards of 
Performance for Stationary Gas 
Turbines 

f 60.330 Applicability and designation of 
affected facility. 

The provisions of this subpart are 
applicable to the following affected 
facilities: all station11ry 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 
st_Jlam/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 gs.a turbine" 
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 
power source 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 of 
the manufacturer's design capacity of 
the gas turbine at ISO standard day 
conditions. 

(j) "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 extinguishing fires. 

(I) "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 fM nitrogen oxides. 
(a) On and after the date on which the 

performance test required by t 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 pro·lided in 
paragraphs (e), (f), (g), (b), and (i) of this 
section. 

(1) No owner or operator subject to 
the provisions of \his subpart shall 
came to be discluuged into the 
atmosphere from any atationary gas 
turbine, any gases which contain 
nitrogen oxide• in excesa of: 

STD = 0.0075 (l 4y4
) + F 

32 

where: 
SID=elloweble NDs emissions (percent by 

volume et 15 percent oxygen and 011 a 
dry basis). 

Y=manufacturer's rated heat rate et 
manufacturer's rs led load (kilojoules per 
watt hour] or. actual measured heat rate 
based on lower heating value of fuel.as 
measured et actual peak 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 es defined in part (3) of this 
paragraph. 

· 121 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 
con•am nitrogen oxides in excess of: 

STD= 0.0150 ( 1 ~· 4 ) + F 

where: 
SID=allowable NO. emissions (percent by 

Yolume at 15 percent oxygen and on a 
dry basis). 

Y=manufacturer's rated heat rate at 
manufacturer'• 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 es defined in part (3) of this 
paragraph. 

(3) F shall be defined according to the 
nitrogen content of the fuel as follows: 

Fue I-Bound Iii troqen 
.!J>ercent by weight) 

N ~ 0.015 

0.015, N ! 0.1 

0. 1 • N ~ 0. 25 

" > 0. 25 

where: 

F 
ii~<!,.. £•_r_c.~ •olume) 

0 

0.04(11) 

0.004. + 0.0067\N-0. l) 

0.005 

N =the nitrogen content of the fuel (percent 
by weight). 

or: 

Manufacturers may ~evelop custom 
fuel-bound nitros:ien allowances for each 
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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 S 60.8. 
Notices of approval of custom fuel
bound nitrogen allowances will be 
published in the Federal Register. 

(b) Stationary gas turbines with a heat 
inplll at peak loed greater than 107.2 
gigajoules per hour (100 million Btu/ 
hour) based on the lower heating value 
of the fuel fi.Ped except as provided in 
§ 60.332(d) shall comply with the 
provisions of S 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 th'e 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
case 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 
because of drought conditions. These 
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exemptions will be allowed only while· 
the mandatory water restrictions are in 
effect. 

§ 80.333 Standard for aulfur 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 operato.r of any 

stationary gas turbine subject to the 
provisions of this subpart and using 
water injection to control NO,. emissions 
shall install and operate 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, operators or fuel vendors 
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 
perind 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 § 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, and the . 
graphs or figures developed under 
§ 60.335(a). . · 

(Z) Sulfur dioxide. Any daily period 
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 I 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 

p 
· NO = (NO ) (- ref) 0. 5 

x xobs _Pobs 
where: 
NO.=emlssi~ns of NO. at 15 percent oxygen 

and ISO standard ambient conditions. 
NO.-=meesured NO. emissions et 15 

percent oxygen. ppmv. 
P...,=reference combuster inlet absolute 

pressure at 101.3 kilopescels ambient 
pressure. 

P-=meesured combustor Inlet absolute 
pressure et test ambient pressure. 

H..i..= specific humidity of ambient air el test. 
e =transcendental constant (2.718). 
TAMB=lempereture of ambient air et (est. 

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 I 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 NO, 
emission using Reference Method ZO and 
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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 
calepdar quarter. 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 1857c-9Jl. ' . 

§ 60.335 Teat methods and procedures. 
(a) The reference methods in 

Appendix A to this part, except as 
provided in I 60.8(b ), shall be used to 
detennine compliance with the 
standards prescribed in § 60.332 as 
follows: 

(1) Reference Method ZO 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: 

the water-to-fuel ratio necessary to 
comply with § 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 pianufacturer. 

(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.B(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 § 60.334(b], this subpart, may1>e 
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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(Sec. 114 of the Clean Air Act as amended 142 
u.s.c. 1857o-4n}). 

Appenllix A-Reference Methods 

2. Part 60 is amended by adding 
Reference Method 20 to Appendix A as 
follows:. · 

* * 
Method 20-Determination 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 (SO,). and 
oxygen (0.) emiHions from stationary gas 
turbines. For the NO. and 01 determinations. 
this method includes: (1) measurement · 
system design criteria. (2) analyzer 
performance specificat\ons and performance 
test procedures: end (3) procedures for 
emission testing. 

t.2 Principle. A gas sample is 
continuously extracted from the exhaust 
stream of a stationery gas turbine: a portion 
of the sample stream is conveyed to 
instrumental analyzers for determination of 
N01 end 01 content. During each NO. and 
001 determination, a separate measurement 
of SO, emissions is made; using Method 6, or 
it equivalent. The 01 determination is used to 
adjust the NO. and SO. ooncentrations to a 
reference condition. 

. Z. Definitions 

2.1 Measurement System. The total 
equipment required for the determination of a 
aas concentration or a gas emission rate. The 
system consists of the following major 
subsystems: 

·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 analyzers from the effects of 
the stack effluent. 

2.1.2 NO. Analyzer. That portion of the 
system that senses NO. and generates an 
output proportional to the gas concentration. 

2.1.3 O, Analyzer. That portion of the 
system that senses 02 end 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 pert of the regulations. 

~ 
STACK 

WALL 

~ 
NOz TO NO 

CONVERTER 

CALIBRATION 
GAS 

MOISTURE 
REMOVAL 

TRAP 

2.3 C.Slilbration Gas. A known 
oonoentration of a gas In an appropriate 
diluent gee. 

2.4 Calibration Error. The diffeninoe 
between Ike gas ooncentretion Indicated by 
tbe measurement system end the known 
concentration of the calibration gas. 

2.5 Zero Drift. The difference in the 
measurement system output readings before 
and after a stated period or operation during 
which no unscheduled maintenance, repair. 
or adjustment took piece end the input 
coilcentretion 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 end the input at the 
time of Ahe measurements was a 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 data 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 the sample gas, other than the 
gas component being measured. 

8. Measurement System Performance 
Specifications 
. 3.1 NO, to NO Converter. Greater than 90 

percent conversion efficiency of NO. to NO. 
. 3.2 Interference Response. Less than ± 2 
percent of the span value. 

3.3 Residence Time. No greater then 30 
seconds. 

3.4 Response Time. No greeter than 3 
minutes. 

3.5 Zero Drift. Less then ± 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. end O, that is 
expected to meet the specifications in this 
method. A schematic of en acceptable 
measurement system is shown in Figure 2!>-1. 
The essential components of the 
measurement system are described below: 

NITROGEN 

OXIOES 
ANALYZER 

EXCESS 
SAMPLE TO VENT 

Figure 20· 1. Measurement system design tor stationary gas turbines. 
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4.i.1 Sample Probe. Heated stainless 
steel, or equivalent, open-ended, straight tub" 
of !lllfftcient length to traverse the sample 
poiRts. 

4.1.2 Sample Une. Heated (>95'C) 
stainless steel or Teflon-.. bing to trenspon 
the sample gas to the sample conditioners 
and analyzers. 

4.1.3 Calibration Valve Assembly. A 
three-way valve assembly to direct the zert• 
and calibration ·gases to the sample 
conditioners end to the analyzers. The 
calibration valve assembly shall be capebli. 
of blocking the sample gas flow end of 
introducing calibration gases lo the 
measurement system when in. the calibration 
mode. 

4.1.4 N01 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 tu 
measure NO, as NO. on a wet basis and can 
be used without en 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 a 
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 th• 
approval of the Administrator, and (c) correc• 
the NO. and O, 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, en out-of-stack filter is 
recommended when the stack gas 
temperature exceeds 250 to 30<J°C. 

4.1.7 Semple Pump. A nonreactive leak· 
free sample pump to pull the sample gas 
through the system et a flow rate sufficient to 
minimize transport delay. The pump shall he 
made from stainless steel or coated with 
Teflon or equivalent. 

4.1.8 Sample Gas Manifold. A sample gas 
manifold to divert portions of the sample gas 
stream to the analyzers. The manifold may lw 
constructed of glass, Teflon, type 316 
stainless steel, or equivalent. 

4.1.9 Oxygen and.Analyzer. An am1ly:w1 
to determine the percent 01 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 Date Output. A strip-chert recordP.r. 
analog computer, or digital recorder for 
recording measurement data. 

4.2 Sulfur Dioxide Analysis. EPA 
Reference Method 8 apparatus end reag.,nts. 

4.3 NO, Celiberation Gases. The 
calibration gases for the NO. analyzer may 
be NO in N1. NO, in air or N1. or NO and NO, 
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m N., For NO, measurement analyzers that 
require oxidation of NO to NO,. the 
calibration gases must be in \he form of NO 
in N,. Use four calibration gas mixtures as 
spr.cified below: 

4.3.1 High-level Gee. A gas concentration 
that is equivalent to 80 lo 90 percent of the 
span value. 

4.3.2 Mid-level Gas. A gas concentration 
that is equivalent to 45 to 55 percent or the 
span value. 

4.3.3 Low-level Gas. A gas concentr11tion 
that is equivalent to 20 to 30 percent of thr. 
span value. 

4.3.4 Zero Gas. A gas concentration of 
less than 0.25 percent of the span value. 
Ambient air mny be used for the NO, zero 
~as. 

4.4 01 Calibration Gases. Use ambient 11ir 
"' 20.9 percent as the high-level O, gas. Use a 
~as concentration that is equivalent to 11-14 
pPrcent O, for the mid-level gas. Use purified 
nitrogen for the zero gas. 

4.5 NO,/NO Gas Mixture. for 
dPtermining the conversion efficiency of till' 
l\O, to NO con\'erter, use a calibration gas 
mi,ture of NO, and NO in N,. The mixture 
will 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 
concentration must include a brief 
description of the procedure followed in 
determining the concentrations. 

5. ,\leastirement Sjrstem Performancl' Test 
l'rocedures 

Perform the following procedures prior tu 
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 an· 
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 Troe 
Concentrotians of Gases Used for 
Calibmtions and Audits of Continuous 
Saurr;e Emission Monitors (Protocol Number 
1) that is available from the Environmental 
Monitoring end Support LaboretOI')'. Quality 
Assurance Branch. Mail Drop 77. 
En\'ironmental Protection Agency. Research 
Triangle Perk, North Carolina 27711. Obtain a 
certification from the gas manufacturer that 

the protocol was followed. These calibration 
gases are not to be analyzed with the 
Refercnr.r. Methods. (b) The second 
alternali\·e is lo use calibration gases not . 
prepared according to the protocol. If this 
altemati\'e is chosen. within 1 month prior to 
the emission test, analyze each of the 
calibr11tion 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 dal11 
sheet (example is shown in Figure 20-2). 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. whichever is greeter) of the · 
triplicate set a\'erage (0, test results must be 
within 0.5 percent 0,): otherwise. discard the 
entire set and repeat the triplicate analyses. 
If the a\'urage of the triplicate reference 
method tr.st results is within 5 percent for 
NO, g11s or 0.5 percent O, for the O, gas of 
the calibration gas manufacturer's tag valur.. 
use the tag value: otherwise. conduct at least 
three additional reference method lest 
analyses until 1he results of six indh·idual 
NO, nms (the three original plus three 
additional) agree within 10 percent (or 10 
ppm, whichever is greater) of the average (0, 
test results must be within 0.5 percent 0,). 
Then use this average for the cylinder \'elue. 

5.2 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 1 analyzer. 
and other components. 

Date-----' (Must be within 1 IT!onth prior to the test period) 

Reference method used-----------

Sample 
Gas concentration. ppm 

run 
low tevela 

1 

2 

3 

Average 

Maximum % deviationd 

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~ 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 
of the remainder of the calibration gases 
deacriLed 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 1 analyzer) and high-level gases ,vithin 
±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.-lnterferencs Test Gas Co~trat1on 

co ......................................................................... 500 ;!; 50 ppm. 
so. ........................................................................ 200 ;!; 20 ppm. 
co, ........................... - .......................................... 10:!.1 percent 
0. ....................... :.............................................. 20.9o'- 1 . 

percent 
-----------

- ---1 
---

0•~\)fl~I --·--- _ 

y,~1 ~ Ao.ilv1•·• ,-,,.11"'" 
r,op.• Cu1IC~''"'''"ll iJtnH rC\l)l'•fh•' "' S11.111 

•. a1 '9¥1 
hntrUITl~lljMf'I 

Turbine type: Identification number------

Date: ----------·Test number ---------

Analyzer type:------ ldentification 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 

High - level gas 

Percent drift = 
Absolute difference 

Span value 
x 100. 

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 test, instrument vendor data, which 
demonstrate that for the test gases of Table 
20-1 the interference performance 

specification is not exceeded, are acceptable. 
5.5 Residence and Response Tim.,. 
5.5.1 Calculate the residence time of the 

sample interface portion of the mf:asurement 
system using volume and pump flow rate 
information. Alternatively, if the response 
time determined as defined in Section 5.5.Z is 
less than 30 seconds. the calculations are not 
necessary. 

5.5.2 To determine response time. firsl 
introduce zero gas intCJ the system al the 
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calibration valve until all readings are stable: 
then. switch to monitor the stack effluent 
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 al the 
high-level concentration, switch to monitor 
the stack effluent and wail until a stable 
\'alue is reached. Record the downscale 
response time. Repeat the procedure thre1· 
times. A stable value is equivalent to a 

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 the 
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 
test prior to the Initial field use of the 
measurement system. and repeat if changes 
are made in the measurement system. 

S/N 

ppm 

ppm 

seconds 

seconds 

seconds 

seconds 

seconds 

seconds 

seconds 

Average downscale response ________ seconds 

System response time = slower average tune = ______ seconds. 

Figure 20-5. 

5.li N(J, ,'\:O Conversion Effici''"LI" 
ln!roduce to the system. at thr- calibr;llio" 
rn!,·e ass1m1hl~· the NO,/NO gas mixtun· 
(S1·clion 4.5) Rrcord the response of the .'1;0, 
.ictalyzer. If the inslrument response indit:itlt·s 
lf·ss than 90 percent NO, to NO conversion. 
m11ke corrc>clions lo !he measurement svst1·m 
itnd repeat the check. Alternativelv. th~ NQ .. 
111 ~O convnl~r check descriLed in Tit!!' 40. 
1':.rt 66: Certr!irntion and Tf'sl Procedurr-s li1r 
I /1·111·_1'-Duty Engines for 1979 and later · 
:\/,.,fl../ }'ears may be used. Other altemutc 
p:C1::edures may be used with appro.\'al of tht· 
•\dn11ni&t1 alor. 

Response time 

Ii l"111:ss1<>11 Afcas11remen/ Tt-'Sf Procedure 

ti.1 l'rclimimtries. 

n.1.1 Selection of a Sampl:ng Site. Select " 

sampling site as close as practical to the 
exhausl of the turbine. Turbine gPometrr. 
slack configuration. internal baffling and 
point of introduction of dilution air will vary 
for different turbine designs'. Thus. each of 
these foctors must be given special 
consideration in order to obtain a 
representative sample. Whenever possible, 
!he 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 after the upturn elbow. i,!l order to 
accommodate the configuration of the turning 
vanes and baffles end to permit a complete. 
unobstructed traverse of the stack. The 
sample por)s shell not be located within 5 
feet or 2 diameters (whichever is less 1 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 Q, \•slues. 
Conduct this test at the turbine condition that 
is the lowest percentage of peak lofld 
operation included in the program. Follow th<' 
procedure below or alternative procedures 
subject to the approval of the Administrator 
may be used: 

6.1.2.1 Minimum Number of Points. Select 
a minimum number of points as follows: (1) 
eight. for stacks having cross-sectional areas 
less than 1.5 m' (16.1 ftC): (2] one sample poinl 
for each 0.2 m 2 (2.2 ft• of areas. for stacks of 
1.5 m 2 to 10.0 m 2 (16.1-107.6 ft") in cross
sectional area: f!nd (3) one sample point for 
each 0.4 m" (4.4 ft") of area. for slacks grealt'r 
than 10.0 m '(107.6 ft '')in cross-sectir.nal 
area. Note that for circular ducts. th~ number 
of sample poinls must Le a rnultiple of 4. and 
for rectangular ducts. the number of points 
must be one of those listed in Table W-2; 
therefore. round off the number of points 
(upward]. when appropriate. 

6.1.2.2 Cross-seclionHI Larnut and 
Locali11n of Traverse Points. After the number 
of traverse points for the preliminary 0' 
sampling has been delermined. use Melhod 1 
to localed the traversP points. 

6.1.2.3 Preliminary 0' Me.asurem~·nt. 
While thP gHs turbin~ is opera ling at :hf• 
lowest pcrLPnl of peak load. conduct a 
preliminar~· 0' measurement as follows: 
Position !he probe at the first traversr point 
and begin snmpling. The minimum samµling 
time al each point shall Le 1 minute plus !he 
average system response l!me. Dl'termine th" 
averagr. stPndy-stHte concrntration cf 0' al 
e11r.h poinl 1111d record thf' d<ita on F•i,:<:;., W-
6. 

6.J.2.4 St•li;ction of Emission T"~t 
Sampling Points. Select the eighl sHmpLr.g 
poinls al which the lowe~t O' cunci ~tratiun 
were uhlainP<l. Use thPSl' same poir.:s for al! 
the test rnns at the diff!•re:it turbint lodfl 
condilions. M<•rn lhan eigh: poinl~ rr.ay be 
usr.d, if dPsin·d. 

Table 20-2.-Cross-secbonai L£I)'''"' ,..,, 
Rectangular Stacks 

"40 of ua11C!~~ po1111!'> 
9 .. 

12 .. 
16 .. 
20 .. 
25 .. 
30 ··············· ...... . 
36 ........ . 
42 ... . 
49. 

Mat.~• 

layo<.1t 
3' 3 
4' 3 
J • 4 
~. ~ 

5 II 5 
6' 5 
8w6 
7w6 
7' 7 
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Location: Date 

PIJnt 

City, State 

Turbine identification: 

Manufacturer 

Model, serial number 

Sample point Oxygen concentration, ppm 

Figure 20-6. Preliminary oxygen traverse. 

6.2 NO, and 02 Measurement. This test is 
to be conducted at each of the specified load 
conditions. Three test runs at each load 
condition constitut~ 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 2~7. Also. 
record the location and number of the 
traverse points on a diagram. 
BILLING CODE 6560-01-M 

6.2.2 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 a"erage steady-slate concentrntion of O, 
and NO, at each point and record the data on 
Figure 2~8. 
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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 ______ _ 

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 forsmoke suppression. 

Figure 20-7. Stationary gas turbine data. 

Turbine identification: Test operator name-------------

Manufacturer 02 instrument type-------------
Serial No.--------------

Model, serial No. NOx instrument type------------
Serial No.--------------

Location: 
Sample Time, Oz, NOx. 

a a 

Plant-----------------
point min. % ppm 

-

City, State---------------

Ambient temperature----'---------

Ambient pressure-------------

Date _________________ _ 

Test time - start --------------
·a Average 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 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. if 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 accepted provided the 

_measurement system is recalibrated and the 
calibration data that result in the highest 
corrected emission rate are used. 

6.3 SO, Measurement. This test is 
conducted only at the 100 percent peak ioad 
condition. Determine S02 using Method 6, or 
equivalent, during the test. Select a 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 
shall be at least 10 minutes. Average the 0 1 
readings taken during the NO, test runs at 
sample points corresponding to the S02 
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 02 (see Equation 20-
1). 

If the applicable regulation allows fuel 
sampling 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 ·eorrection to 15 Percent Oxygen. 

Using Equation 20-1, calculate the NO, and 
SO, concentrations (adjusted to 15 percent 
01). The correction to 15 percent O, is 
sensitive to the accuracy of the 02 
measurement. At the level of analyzer drift 
specified in the method (±2 percent of full 
scale). the change in the 01 concentration 
correction can exceed 10 percent when the 0 1 
content of the exhaust is above 16 percent 0 1. 
Therefore 01 analyzer stability and careful 
calibration are necessary. 

CadJ. = Cmeas • 5.!• (Equation 20-1) 20·_9··--roz-

Where: 
CocU=Pollutant concentration adjusted to 

15 percent O, (ppm) 
C......=Pollutant concentration measured, 

dry basis (ppm) 
5.9=20.9 percent 02-15 percent 0 2, the 

defined o. correction basis 
Percent Oa=Percent 0 2 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. 
(FR Doc. 711-27993 Filed 9-7-19: 8:45 am) 

BIWNG CODE 6560-01-M 
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40 CFR Part 60 

[FAL 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 Jn 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 
expendih.~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 
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 lo 
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. 

"lsokinetic 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 pollufant (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 '!=Ommencing on the hour. 

"Opacity" means the degree to which 
emissions reduce the transmission of 
light and obscur~ the view of an object 
in the background. 
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"'Owner :>r operator" mea11s 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, or-an 
equivalent or alternative method. 

"'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. 

.. 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 Due 7~:?9769 Filed ~i4-79. 8 4S am) 

BILLING CODE 1560-01-M 

V-355 
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40 CFR Part 60 

I FRL 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 lo be 
exempt from the new source 
performance standards for petroleum 
refinery Claus sulfur recovery plants. 
This action will result in only negligiLll, 
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. 
FCiR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Direclur, Emission 
Standards and Engineering Division 
(~10-13), Envi.ronmental Protection 
Agency. Research Triangle Park. North 
Carolina 27711, telephone {919) 541-
5271. 
SUPPLEMENTARY INFORMATION: 

Background 

On March 15, 1978. EPA promulgated 
new source performance stan.dards for 
petroleum refinery Claus sulfur reco\"ery 
plants. These standards did not apply to 
Claus sulfur recovery plants of 20 LTD 
or less associated with a small 
pl·trolcum refinery, 40 CFR 60.100 (19:'8). 
"S:nall petroleum refinery" was defined 
as 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 
refinr~r with a total combined crudt, oil 
processing capacity of 137.'100 barr!!ls 
per stream day or less," 40 CFH 
fiO 101 (m) (1978). 

On Mav 12. 1978. two oil companies 
filed a Pe-tit ion for Review of these new 
!'ource performance standards. One 
i<;suP was whether the definition of 
"small petroleum refinery" was unduly 
r"·:>!ricti\ e. 

On Marcb %0. l!J79, EPA proposed to 
:amend t~defin:ition of "small 
petroleum refinery" by deleting the 
requirement that it be "owned or 
controlled by a refiner with a total 
combin~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 en 
sulfur dioxide (SO,) emissions, c<Nta, 
and energy consumption. The oil 
company petitioners agreed to dismiss 
their entire Petition for Review if the 
final regulation did not differ 
substantively from this proposal. 

EPA provided a 60 day period for 
comment on the proposal and the 
opportunity for interested persons to· 
request a hearing. The comment period 
closed May 21, 1979. EPA rectived &ix 
written comments and no requests for a 
hearing. 

Summary of Amendment 

The promulgated amendment deietes 
the requirement that a Claus sulfur 
recovery plant of 20 LID or less must be 
associated with a "small petroleum 
refinery" in order to be exempt from the 
new source performance standard.lil for 
such plants. Thus, the final standard wi.ll 
apply to any petroleum refinery Claus 
sulfur recovery plant of more than ZO 
LTD processing capacity. This 
amendment will apply, like the 
£tandards themseh-es, to affected 
facilities. the t:OOlstruction or 
modification of which commenced after 
Oc1.ol:rer 4. 1976, the date the standards 
tif periormance for petroleum refinery 
Claus sulfur recovery plants were 
proposed. 

£n\"ironmentat Energy, and Ecomonic 
Impacts 

The promulgated amendment will 
result in a negligiule increase in 
nationwide sulfur dioxide emissions 
compared to the proposed amendment 
and the existing standard. The 
promulgated amendment will also have 
essenti;;lly no impact on other aspects af 
em·ironmental quality, such as solid 
was!e disposal. water pollution, or 
noi~e. Finally. the promulgated 
amcmdment will have essentially no 
impact on nationwide energy 
coP.sumption 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 l'elt the 
definition of "small petroleum refinery" 
was still too restrictive. as explained 
below. 
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Two of the four argued for deletion of 
the 50.000 BSD refinery size cutoff and 
also that sulfur recovery plant size was 
aot only a function of refinery size (as 
they felt EPA had apparently assumed 
in est.a blishing the refinery size cutoff). 
but depended on such factors as the 
cnide oil sulfur content and actual crude 
oil throughput. 

The other two commenters. each 
planning to construct small Claus sulfur 
recovery plants. objected that the 
environmental 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 
result in a significant increase in the 
emissions of SO, from petroleum 
refinerv Claus sulfur recovery plants. 
This is.due to the small number of small 
Cla~s sulfur recovery plants (i.e., 20 LTD 
oc less capacity) that are likely to be 
built at refineries of more than 50.000 
BSD and the fact that most of these 
eKempted 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 achic\·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 supporting information used by EPA. 
is available for public inspection and 
copying between 8:00 a.m. and 4:00 p.m .. 
Monday thro\!gh Friday. at EPA's 
C€ntral Docket Section. Room 29030 
{see ADDRESS Section of this 
preamble]. 

The docketing system is intended to 
allow members of the public and 
industries involved to readilv identifv 
and locate docum£>nts so tha·t they ci;n 
intelligently and effecli\·ely parti1'.ipale 
in tlll' rulemaking process. Along \\"ith 
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the statement of basis end purpose of 
the promulgated rule end EPA responses 
to comments, the contents of the dockets 
will serve as the record in case of 
judicial review (Section 307(d)(aJ). 

Miscellaneous 

The eifective 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 end 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 en 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 stationery sources 
established under Section 111 of the 
Clean Air Act reflect: ... 0 0 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 end 
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 
performance 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}. es 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, unlese 
the owner or operator of the proposed 
source demonstrates that such 
limitations are not achievable, or 

(B) the most s'tringent 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 
otandard [Section 171(3)]. 

A similar situation may arise under 
the prevention of significant 
deteriora lion 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 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 
otringent 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. 

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 
oubstantial. 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 
oubject to the above requirements. 
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Dated: October 16, 1979. 
Douglao M. Costle, 
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: 

H G0.100 ~ppllcQblllfy Glnd diaol(lnEJtlon oi 
on~iad gQclllfy. 

(a) The provisions of this subpart are 
applicable to the following effected 
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 the boundaries 
of a petroleum refinery to be an affected 
facility, provided it processes gases 
produced within a petroleum refinery. 

(b) • 0 • 

2. § 60.101 is amended by revoking 
and reserving paragraph (m), as follows: 

§ 60.101 Diailnltions 

(m) [Reserved] 
(Sec. 111, 301(a), Clean Air Act as emended 
(42 U.S.C. 7411, 7601(a)J.) 
IFR Doc. 7&-32778 Filed 10-24-79: 9,45 aml 
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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} 
Environmentai 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 § 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 the::efore 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 aJn.!!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: 

§ 60.25 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 Dor.. 79-34625 fil~d 11~79: 8:45 am) 
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40 CFR Part 60 

CFRL 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 
reflected by this administrative 
amendment wee effective on September 
15, 1978, and it serves no purpose to 
delay the technical change of this 
address to the Code of Federal 
Regulations. 

Thie rulemaking is effective 
immediately, and is issued under tlle 
authority of Section 111 of the Clean Air 
Act, as amended, 42 U.S.C. 7411. 

Dated: November 14, 1979. 

Douglas M. Costle, 
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 (V) to read as 
follows: 

§ 60.4 Address. 

* 
(b) ••• 

(AHUJ • • • 

* 

(V) State of Maryland: Bureau of Air 
Quality and Noise Control, Maryland State 
Department of Health and Mental Hygiene, 
201 West 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. 
EFFECTIVE DATE: December 7; 1979. 

,OR 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. 

SUPPLEMENTARY INFORMATION: 

I. 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 III, 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. 

n. 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. 

111. 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 ~I. 
1979, and ii serves no purpose to delay 
the technical change of this address to 
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. In § 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. 79-37655 Filed 12+79: 8:45 am) 
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10•=7i.~~~~~~~~~~~~~~~~~O~n~D;e~c~e~m~b~e~r~1~5~.1~9;7;7;,S;o;u~t~h~w~e;s;te~r;;n~~~~~~~~~~~~~~~~ 
ENVIRONMENTAL PROTECTION Public Service Company [SPSC) of PART 60-STANDARDS OF 
AGENCY Amarillo, Texas, petitioned the PERFORMANCE FOR NEW 

Ad · · t t d CF STATIONARY SOURCES 
40 CFR Part 60 minis ra or un er 40 'R 60.11(e) to 

adjust the 203 opacity standard 40 CFR part 60 is amended as follows: 
[FRL 1366-31 applicable to its Harrington Station 

coal-fired Unit #1 in Amarillo. Texas. Subpart D-Standards of Performance 
Standards of Performance for New The Administrator proposed. on June 29. for Fossil Fuel-Fired Steam Generators 
Stationary Sources; Adjustment of the 1979 (44 FR 37960). to g;ant thP. petition 
Opacity Standard for a Fossil Fuel· for adjustment. concluding that SPSC 1. Section 60.42 is amended by adding 
Fired Steam Generator had demonstrated the presence at its paragraph (b}(1} as follows: 

AGENCY: Environmental Protection Harrington Station Unit #1 of the § 60.42 Standard for particulate matter. 
Agency [EPA}. conditions that entitle it to such relief. [a} • • • 
ACTION: Final rule. as specified in 40 CFR 60.ll[e)(3). (b)(1} On and after (the date of 

These final regulations are identical to publication of this amendment}, no 
SUMMARY: This action adjusts the NSPS the proposed ones. EPA hereby grants owner or operator shall cause to be 
opacity standard (40 CFR Part f\O, SPSC's petition for adjustment for discharged into the atmosphere from the 
Subpart D} applicable to Southwestern Harrington Station Unit #1 from Southwestern Public Service Company's 
Public Service Company's Harrington compliance with the opacity standard of Harrington Station Unit #1, in Amarillo, 
Station Unit #1 in Amarillo, Texas. The 40 CFR 60.42(a)[2). As an alternative. Texas. any gases which exhibit greater 
action is based upon Southwestern's SPSC shall not cause to be discharged than 35% opacity, except that a 
demonstration of the conditions that into the atmosphere from the Harrington maximum of 423 opacity shall be 
entitle it to such an adjustment under 40 Station Unit #1 any gases which exhibit permitted for not more than 6 minutes in 
CFR 60.ll(c}. greater than 35% opacity (6-rninute any hour. 
EFFECTIVE DATE: December 28, 1979. average}, except that a maximum of 42% (Sec. 111. 301(a). Clean Air l\ct as amended 
ADDRESS: Docket No. EN-i9-l3. opacity shall be permitted for not more (42: U.S.C. 7411, 760\)) 

containing material relevant to this 1t~ha.n odne 5-rninute period in any hour. 2. Section 60.45(g)(1) is amended by 
rulemaking, is located in the U.S. is a justment will not relieve SPSC of adding paragraph (i) as follows: 
Environmental Protection Agency, its obligation to comply with any other 
Central Docket Section, Room 2903 B. federal. state or local opacity § 60.45 Emission and fuel monitoring. 
401 M St.. SW .. Washington, D.C. 20460. requirements, or particulate matter. 801 • • 

The docket may be inspected between 8 or NO, control requirements. (g) • 

d 
(1) • 

a.m. an 4 p.m. on weekdays. and a Comments 
reasonable fee may be charged for (i) For sources subject to the opacity 
copying. Two comment letters were received. standard of§ 60.42(b)(l}, excess 

The docket is an organized and both from industry and both supporting emissions are defined as any six-minute 
complete file of all the information the proposed action. One industry period during which the average opacity 
submitted to or otherwise considered by representative approved of EPA efforts of emissions exceeds 35 percent opacity, 
the Administrator in the development of to adjust NSPS to account for well- except that one six-minute average per 
this rulemaking. The docketing svstem is known opacity difficulties found in large hour of up to 42 percent opacity need 
intended to allow members of th~ public steam electric generating units which not be reported. 
and industries involved to readily have hot side electrostatic precipitators fFR Doc. ?9-39509 Filed 12-21-79: e:•s amf 

identify and locate documents so that and combust low-sulfur western coal. 
they can intelligently and effectively A second industry representative 
participate in the rulernaking process. suggested that the use of Best Available 
FOR FURTHER INFORMATION CONTACT: Control Technology on coal-fired units 
Richard Biondi, Division of Stationary has not assured compliance with 
Source Enforcement (EN-341), applicable opacity standards, and that 
Environmental Protection Agency, 401 M opacity standards do not complement 
Street, SW., Washington, DC 20460, standards for particulate emissions. EPA 
telephone No. 202-755-2564. disagrees with this comment. Violations 
SUPPLEMENTARY INFORMATION: of opacity standards generally reflect 

violations of mass emission standards, 
Background and EPA will continue to impose opacity 

The standards of performance for standards as a valued tool in insuring 
fossil fuel-fired steam generators as proper operation and maintenance of air 
promulgated under Subpart D of Part 60 pollution control devices. 
on December 23, 1971 (36 FR 24876) and Miscellaneous 
amended on December 5, 1977 (42 FR 
61537) allow emissions of up to 20% This revision is promulgated under the 
opacity (6-minute average), except that authority of Section 111 and 301(a} of 
27% opacity is allowed for one 6-minute the Clean Air Act. as amended (42 
period in any hour. This standard also U.S.C. 7411 and 7601(a)). 
requires continuous opacity monitoring Dated: December 17. 1979. 

and requires reporting as excess Douglas M. Costle, 
emissions all hourly periods during Administrator. 
which there are two or more 6-minule 
periods when the average opacit~· 
exceeds 20%. 
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ENVIRONMENT AL PROTECTION 
AGENCY 

40 CFR Part 60 

(FRL 1392-6) 

Standards of Performance for New 
Stationary Sources; Delegation of 
Authority to Commonwealth of 
Penn sylvan la 

AGENCY: Environmental Protection 
Agency. 
ACTION: Fj.nal rule. 

SUMMARY: This document amends 40 
CFR 60.4 to reflect delegation to the 
Commonwealth of Pennsylvania for . 
authority to implement and enforce 
certain Standards of Performance for 
New Stationary Sources. 
EFFECTIVE DATE: January 16. 1980. 
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FOR FURTHER INFORMATION CONTACT: 

Joseph Arena, Environmental Scientist, 
Air Enforcement Branch, Environmental 
Protection Agency, Regio11 III, 6th and 
Walnut Streets, Philadelphia, 
Pennsylvania 19106, Telephone (215) 
597-4561. 
SUPPLEMENTARY INFORMATION: 

I. Background 

On October 1, 1979, the 
Commonwealth of Pennsylvania 
requested delegation of authority to 
implement and enforce certain 
Standards of Performance for New 
Stationary Sources. The request was 
reviewed and on December 7, 1979 a 
letter was sent to Clifford L. Jones, 
Secretary, Department of Environmental 
Resources, approving the delegation and 
outlining its conditions. The approval 
letter specified that if Secretary Jones 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. 

D. Regulations Affected by This 
Document · 

Pursuant to the delegation of authority 
for Standards of Performance for New 
Stationary Sources to the 
Commonwealth of Pennsylvania, EPA is 
today amending 40 CFR 60.4, Address, to 
reflect this delegation. A Notice 
announcing this delegation is published 
today in the Federal Register. The · 
amended § 60.4, which adds the address 
of the Pennsylvania Department of 
Environmental Resources, to which all 
reports, requests, applications, 
submittals, and communications to the 
Administrator pursuant to this part must 
also be addressed, is set forth below. 

m. 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 December 
7, 1979, and it serves no purpose to 
delay the technical change of this 
address to 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 7, 1979._. 
R. Sarah Compton, 
Director. Enforcement Division. 

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 [00) to read 
as follows: 

I 60.4 Address. 
• • • 

(b} ••• 
(AHNN} • • • 

• • 

(00) Commonwealth of Pennsylvania: 
Department of Environmental Resources, 
Post Office Box 2063, Harrisburg, 
Pennsylvania 17120. 
(FR Doc. llD-14611 Plied 1-1~ 1:411 am) 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

(FRL 1374-21 

Standards of Performance for New 
Stationary Sources; Modification, 
Notification, and Reconstruction; 
Amendment and Correction 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This amendment revokes the 
bubble concept as a means of 
determining what constitutes a 
"modified" source for the purpose of 
applying new source performanc!! 
standards promulgated under the Clean 
Air Act. The United States Court of 
Appeals for the District of Columbia 
Circuit rejected the bubble concept in 
ASARCO v. EPA, 578 F.2d 319. The 
intent of this action is to comply with 
the Court's ruling. This action also 
amends the definition of "capital 
expenditure" and updates a statutory 
reference. 
EFFECTIVE DATE: January 23. 1980. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Don R. Goodwin, Director, Emission 
Standards and Engineering Divisi9n 
(MD-13), Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone number (919) 
541-5271. 
SUPPLEMENTARY INFORMATION: 

Background 

On December 16, 1975 (40 FR 58416), 
EPA promulgated amendments lo the 
general provisions of 40 CFR Part 60. 
The purpose of those amendments was, 
in part, to clarify the definition of 
"modification" in the Clean Air Act 
(hereafter referred to as the Act) with 
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regard to a stationary source. The 
general provisions of 40 CFR Part 60 
apply to all standards of performance 
for new, modified, and reconstructed 
stationary sources promulgated under 
section 111 of the Act. 

"Modification" is defined in those 
amendments as any physical 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. "Existing 
facility" means any apparatu11 of the 
type for which a standard of 
performance is promulgated in 40 CFR 
Part 60, but the construction or 
modification of which was commenced 
before the date of proposal of that 
standard. Upon modification, an existing 
facility becomes an "affected facility," 
the basic unit to which a standard of 
performance applies. Depending on the 
circumstances of each particular 
regulation, EPA may designate an entire 
plant as an affected facility or an 
individual production process or piece 
of equipment within a plant as an 
affected facility. 

The amendments to the general 
provisions of 40 CFR Part 60 also 
expanded the statutory definition of 
"stationary source" to reflect EPA's 
interpretation of the language of the Act. 
"Stationary source" is defined in the Act 
as a "building, facility, or installation 
which emits or may emit any air 
pollutant" [section 111(a)(3J]. The 
amendments expanded this definition 
with the addition, "and which contains 
any one or combination of the following: 

(1) Affected facilities. 
(2) Existing facilities. 
(3) Facilities of the type for which no 

standards have been promulgated in this 
part." . 

Thus, a distinction was made between 
"affected facility," any apparatus to 
which a standard applies, and 
"stationary source," which could be a 
combination of affected, existing, and 
other facilities. 

Based on these interpretive 
definitions, I 60.14{d) of the 
amendments allowed an existing facility 
to undergo a physical or operational 
change but not be considered modified if 
eraission increases associated with the 
physical or operational change were 
offset by emission decreases of the same 
pollutant from other affected and 
existing facilities at the same stationary 
source. This is referred to as the "bubble 
concept." 

In effect. a "bubble" could be placed 
over an entire plant when determining if 
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a physical or operational change to an 
existing facility within the plant 
constituted a modification. Emissions of 
a pollutant from an existing facility 
could increase as a result of a physical 
or operational change but that facility 
would not be deemed "modified" as 
long as emissions of that pollutant 
coming out of the "bubble" over all 
affected and existing facilities at the 
plant did not increase. 

EPA did not extend the bubble 
concept to new-facility construction at 
existing plant sites. 

Cballenges to the bubble concept 
The Sierra Club challenged EPA's use 

of the bubble concept in determining if a 
modification of an existing facility had 
taken place for the purpose of applying 
standards of performance for new, 
modified, and reconstructed stationary 
sources promulgated under section 111 
of the Act. The Sierra Club contended 
that the interpreted definition of 
"stationary source" promulgated by 
EPA. and essential to EPA's use of the 
bubble concept, was inconsistent with 
the language of section 111 of the Act. 
Sierra Club argued that the Act defines 
a stationary source as an individual 
building, structure, facility or 
installation as distinguished from a 
combination of such units. Sierra Club 
claimed that once EPA had chosen the 
affected facility to which standards of 
performance apply, it could not 
subsequently examine a combination of 
existing and affected facilities for the 
purpose of determining if a particular 
existing facility had been modified, and 
was therefore subject to standards. 

ASARCO also challenged this use of 
the bubble concept by EPA. but for a 
different reason. ASARCO claimed that 
the bubble concept should be extended 
to cover new source construction at 
existing plant sites rather than to 
modifications only. 

In a decision rendered January 27, 
1978, the United States Court of Appeals 
for the District of Columbia Circuit 
agreed with the Sierra Club and rejected 
the bubble concept as a means of 
determining if a modification to an 
existing facility had occurred for the 
purpose of applying standards of 
performance under section 111 of the 
Act (ASARCO v. EPA, 578 F.Zd 319). The 
Court held that EPA had no authority to 
change the basic unit to which the NSPS 
apply from a single building, structure, 
facility or installation as specified in the 
Act to a combination of such units. In 
addition, the Court ruled that sfuce 
EPA's use of the bubble concept for 
determining modifications was illegal to 
begin with, the bubble concept could not 
be extended to cover new sources as 
requested by industry. 

In response to the Court's decision, 
EPA is, with this action, deleting the 
portions of§ 60.14 of the general 
provisions of 40 CFR Part 60 which 
implement the bubble concept. The 
definition of "stationary source" in 
§ 60.2 is also deleted. For the purposes 
of regulations promulgated in 40 CFR 
Part 60, the term "stationary source" 
will hereafter have the same meaning as 
in the Act. 

Miscellaneous 
The definition of "capital 

expenditure" in § 60.2 is being amended 
with the qualification that when 
computing the total expenditure for a 
physical or operational change to an 
existing facility, it must not be reduced 
by any "excluded additions" as defined 
in IRS Publication 534, as would be done 
for tax purposes. This qualification was 
noted in the preamble to the original 
regulation but not included in the · 
regulation text as intended. 

Finally, the reference to "section 
119(d)(5)" of the Act in § 60.14(e)(4) is 
changed to "section 111(a)(8)" to reflect 
changes in the 1977 Clean Air Act 
Amendments (Public Law 95-eS, August 
7, 1977). 

Since these actions reflect the 
mandate of the Court, correct an 
unintentional omission, and update a 
statutory reference, notice and public 
comment thereon is unnecessary and 
good cause exists for making them 
effective immediately. 

Dated: January 16, 1980. 

Doug!as M. Castle, 
Administrator. 

40 CFR Part 60 is amendecl as follows: 
1. Section 60.2 is amended by deleting 

the definition of "Stationary source" and 
by revising the definition of "Capital 
expenditure" as follows: 

§ 60.2 Definitions. 
• • • • • 

"Capital expenditure" means an 
expenditure 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 (IRS) Publication 534 and the 
existing facility's basis, as defined by 
section 1012 of the Internal Revenue 
Code. However, the total expenditure 
for a physical or operational change to 
en existing facility must not be reduced 
by any "excluded additions" as defined 
in IRS Publication 534, as would be done 
for tax purposes. 

• • 
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§ 60.7 [Amended] 
z. In § 60.7, the first sentence in 

paragraph (a)(4) is amended by deleting 
the phrase, " and the exemption is not 
denied under§ 60.14(d)(4)." 

§ 60.14 [Amended] 

3. ln § 60.14, the first sentence ol 
paragraph (a) is amended, paragraph (d) 
is revoked and reserved, the last 
sentence of paragraph (e)(4) is amended, 
and paragraph (g) is amended as 
follows: 

§ 60.14 Modification. 
(a) Except as provided under 

paragraphs (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 
section 111 o~ the Act. • • • 
• • • 

(d) [Reserved] 
(e) • • • 

• • 

(4) • • • Conversion to coal required 
for energy considerations, as specified 
in section 111(a)(8) of the Act, shall not 
be considered a modification. 
• • • • • 

(g) Within 180 days of the completion 
of any physical or operational change 
subject to the control measures specified 
in paragraph (a) of this section, 
compliance with all applicable 
1tandards must be achieved. 
(Sec. 111, 301(e) of the Clean Air Act es 
amended (42 U.S.C. 7411, 7601(e)]]. 
lf'R Doc. 111).4122 Filed 1-2:1-«t. 8:45 am) 
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lENVIRONMENYAL PROTIECYIOl.\l 
AGENC'V 

40 CFR Part 60 

(IFRL N04-6) 

Standards of Performance for New 
Stationary Sources; !Electric Utility 
Steam Generating Units; Decision in 
!Flesponse to P1Stitions for 
!Fleconsideration · 

AGIENCV: Environmental Protection 
Agency (EPA). 
ACYION: Denial of Petitions for 
Reconsideration of Final Regulations. 

SUMMARV: The Environmental Defense 
Fund, Kansas City Power and Light 
Company, Sierra Club, Sierra Pacific 
Power Company and Idaho Power 
Company, Stele of California Air 
Resources Board, and Utility Air 
Regulatory Group submitted petitions 
for reconsideration of the revised new 
source performance standards for 
electric utility steam generating units 
that were promulgated on June 11, 1979 
(44 FR 33580). The petitions were 
evalua led collectively since the 
petitioners raised several overlapping 
issues. When viewed collectively, the 
petitioners sought reconsideration of the 
standards of performance for sulfur 
dioxide (SO,). particulate matter, and 
nitrogen oxides (NO.). In denying the 
petitions, the Administrator found that 
the petitioners had failed to satisfy the 
statutory requirements of section 
307(d)(7)(B) of the Clean Air Act. That 
is, the petitioners failed to demonstrate 
either (1) that it was impractical to raise 
their objections during the period for 
public comment or (2) that the basis of 
their objection arose after the close of 
the period for public comment and the 
objection was of central relevance to the 
outcome of the rule. This notice also 
responds to certain procedural issues 
raised by the Environmental Defense 
Fund (EDF). It should be noted that the 
Natural Resources Defense Council 
(NRDC) filed a July 9, 1979, letter in 
which they concurred with the 
procedural issues raised by EDF. 
IOC.YIES: Effective February 6. 1980. 

Interested persons may advise the 
Agency of any technical errors by 
March 7, 1980. 
C.DDAIESSIES: EPA invites information 
from interested persons. This 
information should be sent to: 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. 

Docket Number OAQPS-78-1 
contains all supporting materials used 
by EPA in developing the standards, 
including public comments and 
materials pertaining to the petitions for 
reconsideration. The docket is available 
for public inspection and copying 
between 9:00 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. 
li'OR fURYHER INFORMAYION CONYACY: 
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. 
SUPPLIEMENTARY INFORMATION: 

Background 

On September 19. 1978, pursuant lo 
Section 111 of the Clean Air Act 
Amendments of 1977, EPA proposed 
revised standards of performance to 
limit emissions of sulfur dioxide (SO,), 
particulate matter, and nitrogen oxides 
(N01 ) from new, modified, and 
reconstructed electric utility steam 
generating units (43 FR 42154). A public 
hearing was held on December 12 and 
13, 1978. In addition. on December 8, 
1978, EPA published additional 
information on the proposed rule (43 FR 
57834). In this notice, the Administrator 
set forth the preliminary results of the 
Agency's analysis of the environmental. 
economic, and energy impacts 
associated with several alternative 
standards. This analysis was also 
presented at the public hearing on the 
proposed standards. The public 
comment period was extended until 
January 15, 1979, to allow for comments 
on this information. 

After the Agency had carefully 
evaluated the more than 600 comment 
letters and related documents, the 
Administrator signed the final standards 
on June 1, 1979. In turn, they were 
promulgated in the Federal Register on· 
June 11. 1979. 

On June 1, 1979, the Sierra Club filed a 
petition for judicial review of the 
standards with the United States Court 
of Appeals for the District of Columbia. 
Additional petitions were filed by 
Appalachian Power Company, et al., the 
Environmental Defense Fund, and the 
State of California Air Resources Board 
before the close of the filing period on 
August 10, 1979. 

In addition. pursuant to section 
307(d)(7)(B) of the Clean Air Act, the 
Environmental Defense Fund, l<ansas 
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City Power and Light Company, Sierra 
Club, Sierra Pacific Power Company and 
Idaho Power Company, State of 
California Air Resources Board, and 
Utility Air Regulatory Group petitioned 
the Administrator for reconsideration of 
the revised standards. 

Section 307[d)(7)(B) of the Act 
provides that: 

Only an objection to a rule or procedure 
which was raised with reasonable specificity 
during the period for public comment 
(including any public hearing) may be raised 
during judicial review. If the person raising 
an objection can demonstrate to the 
Administrator that it was impracticable to 
raise such objection within such time or if the 
grounds for such objection arose after the 
period for public comment (but within the 
time specified for judicial review) and if such 
objection is of central relevance to the 
outcome of the rule, the Administrator shall 
convene a proceeding for reconsideration of 
the rule and provide the same proceclural 
rights as would have been afforded had the 
information been available at the time the 
rule was proposed. If the Administrator 
refuses to convene such a proceeding. such 
person may seek review of such refusal in the 
United Stales Court of Appeals for the 
appropriate circuit (as provided in subsection 
(b)J. 

The Administrator's findings and 
responses to the issues raised by the 
petitioners are presented in this notice. 

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 
cogenera ti on 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. 

SO, Standards 
The SO, standards are as follows: 
(1) Solid and solid-derived fuels 

(except solid solvent refined coal): so. 
emissions to the atmosphere are limited 
to 520 ng/J (1.20 lb/million Btu) heat 
input, and a 90 percent reduction in 
potential so. emissions is required at all 
limes except when emissions to the 

· atmosphere are less than 260 ng/J (0.60 
lb/million Btu) heat input. When so. 
emissions are less than 260 ng/J (0.60 lb/ 
million Btu) heat input, a 70 percent 
reduction in potential emissions is 
required. Compliance with the emission 
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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 so. removed by all types of S02 

and sulfur remo\·al technology, including 
flue gas desulfurization (FGD) systems 
and fuel pretreatment systems (such as 
coal cleaning, coal gasification, and coal 
liquefaction). Sulfur removed by a coal 
pukerizer or in bottom ash and fly ash 
may be included in the computation. 

(2) Gaseous and liquid fuels not 
derived from solid fuels: so. emissions 
into the atmosphere are limiteed 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 86 ng/J (0.20 lb/million Btu) 
heat input. Compliance with the SOn 
emission limitation and percent 
reduction is determined on a continuous 
basis by using continuous monitors to 
obtain a 30-day rolling 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 lo the 520 
ng/J (1.20 lb/million fltu) heat input 
emission limit on a 30-day rolling 
average. and all other provisions of the 
regulations including the particulate 
matter and NO. standards. 

(4) Noncontinental areas: Electric 
utility steam generating units located in 
noncontinental areas (Stale of Hawaii, 
the Virgin Islands, Guam, American 
Samoa, the Commonwealth of Puerto 
Rico, and the Northern Marina 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 NO, 
standards. 

(5) Resource recovery facilities: 
Resource recovery facilities which 
incorporate electric utility steam 
generating units that fire less than 25 
percent fossil-fuel on a quarterly (90-
day) heat input basis are not subject to 
the percentage reduction requirements 
but are subject to the 520 ng/J (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 input by fuel type. 

(6) Solid solvent refined coal: Electric 
utility steam generating units firing solid 
solvent refined coal (SRC I) are subject 
to the 520 ng/J (1.20 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 a~·erage. The percentage 
reduction requirement, which is 
obtained at the refining facility itself, is 
85 percent reduction in potential S02 

emissions on a 24-hour (daily) averaging 
basis. Compliance is to be determined 
by Method 19. Initial full-scale 
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 emissions to 20 percent (6-
minute avernge). The standards are 
based on the performance of a well
designed and operated baghouse or 
electrostatic precipitator. 

NO. Standards 

The NO. 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 (0.30 lb/million Btu) heat 
input from the combustion of any liquid 
fuel, except shale oil and liquid fuel 
derived from coal; 

(3) 210 ng/) (0.50 lb/million Btu) heat 
input from the combustion of 
subbituminous coal, shale oil, or any 
solid, liquid, or gaseous fuel derived 
from coal; 

(4) 340 ng/) (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/) (0.60 lb/million Btu) heat 
input from the combustion of anthracite· 
coal. bituminous coal. or any other solid 
fuel not specified under (3), (4), or (5). 

Continuous compliance with the NO, 
standards 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 NO, emission limits will assure 
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compliance with the percent reduction 
requirements. 

Emerging 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 are 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 plant 
using SRC I would be 80 percent (based 
on a 24-hour average). The plant 

· producing the SRC I would monitor to 
ensure that the required percentage 
reduction (24-hour a\'erage) is achieved 
and the power plant using the SRC I 
would monitor to ensure 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 so. 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 sotvent·refined coal ....... . 
Fluidized bed combustion 
(atmosp~c) ....................... .. 

Fluidized bed combustion 
(pressurized) ......................... . 

Coal liquefaction ..................... .. 

Equivalent electrical 
Pollutanl capacity MW 

so. 
so. 
so. 
NO, 

6.000-10.000 

400-3,000 

400-1,200 
750-10,000 

Compliance Provision.s 

Continuous compliance with the SO, 
and NO, standards is required and is to 
be determined with continuous emission 
monitors. Reference methods or other 
approved procedures must be used to 
supplement the emission data when the 
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continuous emission monitors 
malfunction in order to provide emission 
data for at least 18 hours of each day for 
at least 22 days out of any 30 
consecutive days of boiler operation. 

A malfunctioning FGD system may be 
bypassed under emergency conditions. 
Compliance with the particulate 
standard is determined through 
performance tests. Continuous f!!Onitors 
are required to measure and record the 
opacity of emissions. The continuous 
opacity data will be used lo identify 
excess emissions to ensure that the 
particulate ma lier control system is 
being properly operated and maintained. 

Issues Raised in the Petitions for 
Reconsideration 

1. SO, Maximum Emission Limitation of 
520 ng/J (1.2 lb/Million Btu} Heat Input 

The Environmental Defense Fund 
(EDF), Sierra Club, and State of 
California Air Resources Board (CARS) 
requested that a proceeding be 
convened to reconsider the maximum 
SO, emission limitation of 520 ng/J (1.2 
lb/million Btu) heat input. In their 
petition, EDF set forth several 
procedural questions as the basis for 
their request. First, they maintained that 
they did not have the opportunity to 
comment on certain information which 
was submitted to EPA by the National 
Coal Association at an April 5, 1979, 
meeting and in subsequent 
correspondence. The information 
pertained to the impacts that different 
emission limitations will have on coal 
production in the Midwest and Northern 
Appalachia. They argued that this 
information materially influenced the 
Administrator's final decision. Further, 
thev maintained that the 
Ad~inistrator's decision in selling the 
emission limitation was based on ex 
porte communications and improper 
congressional pressure. 

The Sierra Club also raised objections 
to information developed during the 
post-comment period. They cited the 
information supplied by the National 
Coal Association, and the EPA staff 
analysis of the impact that different 
emission limitations would have on 
burnable coal reserves. In addition, they 
challenged the assumption that 
conservatism in utility perceptions of 
scrubber performance could create a 
significant disincentive against the 
burning of high-sulfur coal reserves. The 
Sierra Club maintained that this 
information is of "central relevance" 
since it formed the basis of the 
establishment of the final emission 
limitation and that the Sierra Club was 
denied the opportunity fo cornment on 
this information. Finally, the Sierra Club 

and CARB subscribed fully to arguments 
presented by EDF concerning ex parte 
comrnunica lions. 

Background 

The potentiai impact that the emission 
limitation may have on high-sulfur coal 
reserves did not arise for the first time in 
the post-comment period. It was an 
issue throughout the rulemaking. In the 
proposal, the Agency slated that two 
factors had to be taken into 
consideration when selecting the 
emission limitation-FGD efficiency and 
the impact of the emission limitation on · 
high-sulfur coal reserves (43 FR 42160, 
middle column). The proposal also 
indicated that, in effect, scrubber 
performance determines the maximum 
sulfur content of coals that can be fired 
in compliance with emission limitation 
even when coal preparation is 
employed. From the discussion it is clear 
that the Administrator recognized that 
midwestern high-sulfur coal reserves 
could be severely impacted if the 
emission limitation was not selected 

· with care (43 FR 42160, middle column). 
In addition, the Administrator also 
specifically sought comment on the 
related question of new coal production 
as it pertained to consideration of coal 
impacts in the final decision (43 FR 
42155, right column). 

At the December 1976 public hearing 
on the proposed standards, the Agency 
.specifically sought to solicit information 
on the impact that lower SO, emission 
limits (below 520 ng/J (1.2 lb/million 
Btu) heat input) would have on high
sulfur coal reserves. In response to 
questions from an EPA panel member 
and the audience, Mr. Hoff Stauffer of 
ICF. Inc. (an EPA consultant) testified 
that the potential impact of lower 
emission limitations on high-sulfur coal 
reserves would be greater in certain 
states than was indicated by the results 
of the macroeconomic analysis 
conducted by his firm. He added further 
that if the degree of reduction 
achievable through coal preparation or 
scrubbers changed from the values 
assumed in the analysis (35 percent for 
coal preparation on high-sulfur coal and 
90 percent for scrubbers) the coal 
impacts would vary accordingly. That is, 
if greater reduction could be achieved 
by either coal preparation or by 
scrubbers the impacts would be 
reduced. Conversely, if the degree of 
reduction achievable by either coal 
preparation or scrubbers was less than 
the values assumed, the impacts would 
be more severe (public hearing 
transcript, December 12, 1978, pages 46-
47). 

The subject was broached again when 
Mr. Richard Ayres, representing the 
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Natural Resources Defense Council and 
serving as introductory spokesperson for 
other public health and environmental 
organizations, was asked by the panel 
what effect lowering the emission 
limitation would have on local high
sulfur coal reserves. Mr. Ayres 
responded that a lower emission 
limitation may have the effect of 
requiring certain coals to be scrubbed 
more than required by the standard. He 
added that the utilities would have an 
economic choice of either buying local 
high-sulfur coal and scrubbing more or 
buying lower-sulfur coal which may not 
be local and scrubbing less. He further 
indicated that it was not clear that a 
lower limitation would have the effect of 
precluding any coal. In doing so, he 
noted that the "conclusion depended 
ei:itirely on assumptions about the 
possible emission efficiencies of 
scrubbers." Finally. Mr. Ayres was 
asked whether as long as production in 
a given region increased that the 
requirement of the Act to maximize the 
use of local coal was satisfied. He · 
responded that it was a "matter of 
degree" and that he would not say as 
long as production in a given region did 
not decline the statute was served 
(public hearing transcript, December 12. 
1978, pages 77-80). 

Mr. Robert Rauch, representing the 
Environmental Defense Fund. also 
recognized in his testimony that 
lowering the emission limitation to the 
level recommended by EDF (340 ng/J 
(0.6 lb/million Btu) heat input) would 
adversely impact high-sulfur coal 
reserves. In his testimony he stated 
"Adoption of the proposed lower ceiling 
would result in the exclusion of certain 
high-sulfur coal reserves from use in 
power plants subject to the revised 
standard." He added that the use of 
adipic acid and other slurry additives 
would enhance scrubber performance, 
thereby alleviating the impacts on high
sulfur coal (public hearing transcript, 
December 13, 1978, pages 169-191). 

!\Ir. Joseph Mullan of the National 
Coal Association testified in response to 
a question from the hearing panel that 
lowering the emission limitation from 
520 ng/J (1.2 lb/million Btu) heat input 
would preclude the use of certain high
sulfur coals. He added that the National 
Coal Association would furnish data on · 
such impacts (public hearing transcript. 
December 13, 1978, page 246). 

Turning now to the written comments 
on the proposed standard submitted 
jointly by the Natural Resources 
Defense Council and the Environmental 
Defense Fund, we see that they carefully 
assessed the potential impacts on high
sulfur coal reserves that could result 
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from various emission limitations. They 
concluded, "Generally, the higher the 
percent removal requirement, the
smaller the percentage of coal reserves 
which are effectively eliminated for use 
by utility generating units." They went 
on lo argue that if their recommended 
standard of 95 percent reduction in 
potential SO. emission was accepted a 
lower emission limitation could be 
adopted without adverse impacts on 
coal reserves (OAQPS-78-1, IV-D-{)31, 
page V-128). 

Rationale for the /11aximum Emission 
Limit 

The testimony presented at the public 
hearing and the written comments 
served to confirm the Agency's initial 
position that scrubber performance and 
potential impacts on high-sulfur coal 
reserves had to be carefully considered 
when establishing the emission 
limitation. Meanwhile. it became 
apparent that the analysis performed b}' 
EPA's consultant on emission limits 
below 520 ng/J (1.2 lb/million Btu) heat 
input might not fully reflect the impacts 
on rr.ajor high-sulfur coal production 
areas. This finding was e\·ident by study 
of the consultant's report (OAQPS-78-1, 
IV-A-5. Appendix DJ which showed 
that the model used to estimate coal 
production in Appalachia and the 
Midwest was relatively insensitive to 
broad variations in the emission ceiling. 
The Agency then concluded that the 
macroeconomic model was adequate for: 
assessing national impacts on coal use, 
but lacked the specificity to assess 
potential dislocations in specific coal 
production regions. In effect the analysis 
tended lo mask the impacts in specific 
coal producing regions through 
aggregation. Concern was also raised as 
to the validity of the modeling 
assumption that a 35 percent reduction 
in potential SO. emissions can be 
achieved by coal washing on all high
sulfur coal reserves. 

In view of these concerns, EPA 
concluded shortly after the close of the 
comment period that additional analysis 
was needed to support the final 
emission limitation. In February, EPA 
began analyzing the impacts of 
alternative emission limits on local high
sulfur coal reserves. To account for 
actual and perceived efficiencies of 
scrubbers, the staff assumed three levels 
of scrubber control-as percent, 90 
percent, and 95 percent. In addition, two 
levels of physical coal cleaning were 
renected. The first level was crushing to 
1.5 inch top-size and the second was 
crushing to % inch top-size, both 
foiio\ved by wet beneficiation. In 
addition, by using seam-by-seam data 
on coal reserves and their sulfur 

reduction potential (developed for EPA's 
Office of Research and Development) it 
was possible to estimate the sulfur 
content of the final product coal based 
on reported chemical properties of coals 
in the reserve base (OAQPS-78-1, IV-E-
12). Since this approach did not require 
the staff to assume a single level of 
sulfur reduction for all coal preparation 
plants. it introduced a major refinement 
to the analysis previously performed by 
EPA's consultant. The analysis was 
substantially completed in March 1979 
(OAQPS-78-1. IV-B-57 and IV-B-72). 

The April 5. 1979, meeting was called 
to discuss coal reserve data and the 
degree of sulfur removal achievable 
with physical coal cleaning (OAQPS- · 
78-1, IV-E-10). The meeting gave EPA 
the opportunity to present the results of 
its analysis and to verify the data and 
assumptions used with those persons 
who are most knowledgeable on coal 
production and coal preparation. EPA 
sought broad representation at the 
meeting. Invitees including not only the 
National Coal Association but 
representatives from the Environmental 
Defense Fund, Natural Resources 
Defense Council, Sierra Club, Utility Air 
Regulatory Group, United Mine Workers 
of America; and other interested parties. 
The invitees were furnished copies of 
the materials presented al the meeting. 
subsequent correspondence from the 
National Coal Association. and minutes 
of the meeting. 

The meeting served to confirm that 
the coal reserve and preparation data 
developed independently by the EPA 
staff were in close agreement with those 
prepared by the National Coal 

. Association (NCA). In addition, the 
discussion led EPA to conclude that coal 
preparation technology which required 
crushing to %-inch top-size would be 
unduly expensive, lead to unacceptable 
energy losses, and pose coal handling 
problems (OAQPS-78-1, IV-E-11). As a 
result, the Administrator revised his 
assessment of state-of-art coal cleaning 
technology (44 FR 33596. left column). 

In an April 19. 1979, letter to the 
Administrator (OAQPS-78-1, IV-D-763). 
attorneys for the Environmental Defense 
Fund and the Natural Resources 
Defense Council submitted comments on 
the information presented by the 
National Coal Association at the April 5. 
19i9, meeting and in a subsequent NCA 
letter to the Administrator dated April 6, 
19i9. In their comments. they were 
critical of the National Coal 
Association's assumptions concerning 
scrubber performance and the removal 
efficiencies of coal preparation plants. 
They also noted that the Associaton's 
data was based on a small survey of the 

V-366 

total coal reserves in the Midwest and 
Northern Appalachia. They argued 
further that coal blending could serve to 
reduce the adverse impact on high-sulfur 
coal caused by a lower emission limit. In 
doing so. they recognized that the 
application of coal blending would have 
to be undertaken on a case-by-case 
basis. Finally. they maintained that 
there is no evidence that the coal 
industry would be unable to meet 
increases in coal demand even if the 
National Coal Association's reserve 
data on coal preclusions were accepted. 
In conclusion, they noted that the 
Association's data was of questionable 
relevance since it was predicated on a 
maximum removal efficiency of 90 
percent. 

Subsequent correspondence from the 
National Coal Association served to 
reaffirm a point that had been made 
earlier in the rulemaking. That is, 
utilities would have a choice of either 
buying lower-sulfur coal and scrubbing 
to meet the percent removal requirement 
or buying higher-sulfur coal and 
scrubbing more than required by the 
star.dard in order to meet the emission 
limitation. In addition, they cited the 
conservative nature of utilities and 
stressed that this would be reflected in 
their coal buying practices. As was 
discussed at the public hearing and in 
the written comments such beha\'ior by 
utilities would result in adverse impacts 
on the use of certain local high-sulfur 
coals. 

In reaching final conclusions about 
the impact of the so. standard on coal 
production. the Administrator judged 
that utilities would be inclined to select 
coals that would meet the emission limit 
with no more than 90 percent reduction 
in potential SO. emissions 1 (44 FR 
33596, left column). With this 
assumption, the analysis revealed that 
an emission limit of less than 520 ng/J 
(1.20 lb/million Btu) heal input would 
create a disincentive to burn a 
significant portion of the coal reserves 
in the Midwest and Northern 
Appalachia (OAQPS-78-1, IV-B-72). If 
the emission limit had been set at 430 
ng/J (1.0 lb/million Btu) heat input, 15 
percent of the total reserve base in the 

· Eastern Midwest (Illinois. Indiana, and 
·Western Kentucky) would have been 

impacted. The impact in Northern 
Appalachia would be 6 percent and this 
impact would have been concentrated in 
the areas of Ohio and the northern part 
of West Virginia. If only currently 

1 The pre,·ious version of the EPA anal\'Sis had 
assumed either 85 or 90 percent control lhels in 
addition to coal washing. That approach 
disregarded the fact that the net reduction in 
potential SO, emissions may have been greater than 
90 percent in some cases. 
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owned coal reserves are considered, up 
to 19 percent of the high-sulfur coals in 
some regions would be impacted 
(OAQPS-76-1, IV-S-72). The 
Administrator judged that such impacts 
are unacceptable. 

The final point made by NCA was 
that utility coal buying practice typically 
incorporates a margin of safety to 
ensure compliance with SO, emission 
limitations. Rather than purchasing a 
high-sulfur coal that would barely 
comply with the emission limit, the 
prudent utility would adopt a more 
conservative approach and purchase 
coal that would meet the emission limit 
with a margin of safety in order to 
account for uncertainty in coal sulfur 
\'ariabi!ity. This approach, which 
reflects sound engineering principles, 
could result in the dislocation of some 
high-sulfur coal reserves. 

The Administrator determined that 
consideration of a margin of safety in 
coal buying practice was reasonable. 
Using NCA's recommendation of an 8.5 
percent margin (reported as "about 10 
percent" in the preamble to 
promulgation), coal impacts were 
reanalyzed. This study showed 

- additional coal market dislocations 
(OAQPS-76-1, IV-S-72). For example. in 
Illinois, Indiana, and Western Kentucky, 
the impact on coal reserves by a 430 ng/ 
J (1.0 lb/million Btu) heat input emission 
limit increased from 15 percent without 
the margin to 22 percent when the 
margin was assumed. Considering only 
currently owned reserves, the impact 
increased from 19 percent to 30 percent. 
Even with the margin, the analysis 
predicted no significant impact for a 520 
ng/J (1.2 lb/million Btu) heat input 
standard. 

Having determined the extent of the 
potential coal impacts assoi::iated with a 
lower emission limit, the Agency then 
assessed the potential environmental 
benefits. The assessment revealed that 
by 1995 an emission limit of 430 ng/) (1.0 
lb/million Btu) heat input would reduce 
national emissions by only 50 thousand 
tons per year relative to the 520 ng/J (1.2 
lb/million Btu) heat input limit. That is, 
the projected emissions from new plants 
would be reduced from 3.10 million tons 
to a 3.05 million tons as a result of the 
more stringent emission limit (OAQ~ 
76-1, IV-S-75). 

The petitions providing no information 
to either refute the assumptions or the 
findings of the final coal impact 
analysis. The Sierra.Club argued that 
EPA had misinterpreted its own analysis 
of coal imp&cts (Sierra Club petition, 
page 9). They maintained that the EPA 
figures presented at the April 5 meeting 
(OAQPS-76-1, IV-E-11, attachment 3) 
supported establishment of a 340 ng/) 

(0.8 lb/million Btu) heat input standard. 
In doing so the Sierra Club ignored the 
analysis performed by the Agency after 
the April 5 meeting, particularly with 
respect to the Administrator finding that 
utilities would purchase coal which 
would meet the emission limit (with 
margin) with no more than 90 percent 
reduction in potential SO, emissions. 

In conclusion, the decision as to the 
appropriate level of emission limitation 
rested squarely on two factors. First, the 
Administrator's finding that a 90 percent 
reduction in potential so. emissions, 
measured as a 30-day rolling average, 
represented the emission reduction 
achievable through the use of the best 
demonstrated system of emission 
reduction, and second, that the marginal 
environmental benefit of a 430 ng/) (1.0 
lb/million Btu) heat input standard 
coupled with a 90 percent reduction in 
potential so. emissions could not be 
justified in light of the potential impacts 
on high-sulfur coal reserves. U he had 
determined, as some petitioners 
suggested, that higher removal 
efficiencies were achievable on high
sulfur coals, the emission limitation 
could have been established at a lower 
level without significant impacts on 
local high-sulfur coal reserves. 

Environmental Defense Fund Procedural 
Issues 

EDF's petition objected to the fact that 
after the close of the public comment 
period, representatives of the National 
Coal Association and a number of 
members of Congress talked to EPA 
officials and submitted documents to 
EPA arguing that the ceiling should be 
set at 520ng/J (1.2. lbs/million Btu) heat 
input. EDF objected to these 
communications on a number of 
grounds. First, they argued that it was· 
improper, under Section 307(d) of the 
Act, for the Agency to consider 
information submitted more than 30 
days after the public hearing. Second, 
they objected that the Agency failed to 
make transcripts of the oral 
communications, and that, in any event, 
the summaries of those communications 
that the Agency placed in the docket 
were inadequate. Third, they implied 
that Agency officials received additional 
oral communications which were not 
documented in the rulemaking docket. 
Fourth, they objected that these written 
and oral communications were ex parte 
and therefore improper, citing, for 
example, United States Lines, inc. v. 
FMC, 584 F. 2d 519 (D.C. Cir., 1978): 
Fifth, they argued that the 
Administrator's decision on the ceiling 
was based in part on information 
obtained in ex parte discussions and 
thus not placed in the docket as of the 
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date of promulgation, in violation of 
Section 307(d). Finally. they argued that 
the communications from members of 
Congress constituted improper pressure 
on the Administrator's decision, citing, 
for example, D.C. Federation of Civic 
Associations v. Volpe, 459 F. 2d 1231 
(D.C. Cir. 1972). EDF argued that these 
alleged procedural errors were of 
central relevance to the outcome of the 
rule, and that the Agency should 
therefore convene a proceeding to 
reconsider. 

The Administrator does not believe 
that the procedures cited by EDF were 
improper. Moreover, as discussed 
below, any arguable errors were not of 
central relevance to the outcome of the 
rule, and therefore do not constitute 
grounds for granting EDF's petition to 
reconsider. 

First, it was not improper for the 
Administrator to consider information 
submitted more than 30 days after the 
public hearing. Section 307(d)(5) requires 
that the Administrator consider 
documents submitted up to 30 days after 
the hearing. It does not forbid the 
Administrator to consider additional 
comments submitted after that 30-day 
period. 

Second, the Agency's summaries of 
oral communications were adequate. 
Section 307(d)(5) does not require, as 
EDF argues, that Agency officials keep 
transcripts of their oral discussions with 
persons outside the Agency. It simply 
requires the Agency to make a transcript 
of the public hearing on a proposed 
rulemaking. Third, Agency officials 
wrote memoranda of all significant oral 
communcalions between Agency 
officials and persons outside the 
executive branch, such as the two 
meetings with Senator Byrd, and the 
memoranda were promptly placed in the 
rulemaking docket. These memoranda 
accurately reflect the_ information and 
arguments communicated to the Agency. 

Fourth, the oral and written 
communications cited by EDF were not 
ex parte. The Agency promptly placed 
the written comments i11 the rulemaking 
docket where they were available to the 
public. Also, the NCA sent copies of its 
written comments directly to the 
principal parties to the rulemaking, 
including EDF and NRDC. Similarly, the 
Agency placed the memoranda of oral 
communcations in the docket where 
they were available to the public. Any 
member of the public has had the 
opportunity to submit a petition for 
reconsideration if that information was 
used erroneously by EPA in setting the 
standard, and several persons have 
done so. 

Fifth, contrary to EDF's assertion, the 
Administrator's decision on the 
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emission ceiling was not based on any 
information not in the docket. 

Finally. it was not improper for the 
Administrator to listen to and consider 
lhe views of Senators and Congressmen. 
including Senator Byrd. It is nol unusual 
for members of Congress to express 
their views on the merits of Agency 
rulemaking. and it is entirely proper for 
the Administrator to consider those 
\'iews. 

F.DF objects particularly to a meeting 
1he Administrator attended with Senator 
Byrd on April 26. 1979, arguing that the 
contact was ex parle and improperly 
influenced the Administrator's decision. 
Neither contention is correct. A 
memorandum summarizing the 
discussion at the meeting was plciced in 
the docket, and members of the public 
have had the opportunity to comment on 
ii. as EDF has done. No new information 
was presented to the Administrator al 
the meeting. 

Senator Bvrd's comments at this 
meeting also did not improperly 
influence the Administrator. Although 
the Senator strongly urged the 
Administrator to set the emission ceiling 
al a level that would not preclude the 
use of any significant coal reserves. the 
Administrator had already concluded 
from the 1977 Amendments to the Clean 
Air Act that the revised standards 
should not preclude significant reserves. 
This view was based on the 
Administrator's interpretation of the 
legislative intent of the 1977 
Amendments and was reflected in the 
proposed emission ceiling of 520 ng/J 
{1.2 lbs/million Btu) heat input. as 
disr.ussed in the preamble to the 
proposed standards (43 FR 4Z160). 

This view was reaffirmed in the final 
rulemaking. based on the intent of the 
1977 Amendments (44 FR 33595-33596). 
Although the Administrator was aware 
(as he would have been even in the 
absence of a meeting) of Senator Byrd's 
concern that a ceiling lower then 520 ng/ 
I (1.2 lbs/million Btu) heat input would 
inappropriately preclude significant coal 
reserves, the Administrator'& decision 
was not based on Senator Byrd's 
expression of concern. The 
Administrator had already concluded 
that anything more than a minimal 
preclusion of the use of particular coal 
reserves would, in the absence of 
significant resulting emission reductions. 
be inconsistent with the intent of the 
1977 Amendments. Because the 
Agency's analysis showed that even an 
emission limit of 430 ng/) (1.0 lbs/ 
million Btu) heat input could preclude 
the use of up to ZZ percent of certain 
coal reserves without significantly 
reducing overall emissions, the 
Administrator's judgment was that a 

ceiling lower than 520 ng/J (1.2 lbs/ 
million Btu) heat input was not-justified. 
Thus. the views of Senator Byrd and 
other members of Congress, at most, 
served lo reinforce the Administrator's 
own judgment that the proper- level for 
the standard was 520 ng/J [1.Z lbs/ 
million Btu) heat input. Even assuming. 
therefore. that it was improper for the 
Administrator to consider the views of 
members of Congress, this procedural 
"error" was not of central relevance to 
the outcome of the rule. 

11. SO. Minimum Control Le1'ei (70 
Percent Reduction of Potential 
Emissions) 

The Kansas City Power and Light 
Company (KCPL). Sierra Club, and 
Utility Air Regulatory Group (UARG) 
requested that a proceeding be 
com:ened to reconsider the 70 percent 
minimum control level which is 
applicable when burning low-sulfur 
coals. Both the Sierra Club and UARG 
maintained that they did not have .an 
opportunity to fully comment on either 
the final regulatory analysis or dry so. 
scrubbing technology since the phase 3 
macroeconomic analysis of the standard 
(44 FR 33603, left column) and 
supporting data were entered into the 
record after the dose of the public 
comment period Both claimed that their 
evaluation of this additional information 
provided insights v.·hich are of central 
relevance to the Administrator's final 
decision and that reconsideration of the 
standard is warranted. The KCPL 
petition did not allege improper 
administrative procedures, but asked for 
reconsideration based on their 
evaluation of the merits of the standard. 

In seeking a more stringent minimum 
reduction requirement, the Sierra Club 
cont~nded that dry SO, scrubbing is not 
a demonstrated technology and, 
therefore, no basis exists for a variable 
control standard. Alternatively. the 
Sierra Club maintained that if dry 
technology is considered demonstrated 
the record supports a more stringent 
minimum control level. With respect to 
the regulatory analysis, the petition 
charged that faulty analytical 
methodology and assumptions led the 
Agency lo erroneous conclusions about 
the impacts of the promulgated standard 
relative to the more stringent uniform or 
full control alternative. They suggested 
that analysis performed using proper 
assumptions would support adoption of· 
a uniform staridard. 

tn support of a less stringent minimum 
reduction requirement. the UARG 
petition presented a regulatory analysis 
which was prepared by their consultant, 
National Economic Research Associates 
(NERA). Based on this study. UARG 
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argued that a 50 percent minimum 
requirement would be superior in terms 
of emissions, costs, and energy impacts. 
Finally. they argued that a lower percent 
reduction would provide greater 
opportunity to develop ~ so. 
scrubbing technology. 

In their petition KCPL sought either an 
elimination of the percent reduction 
requirement when emissions are 520 
ng/J {1.2 lb/million Btu} heat input or 
less. or, as an alternative, a reduction in 
the 70 percent requirement. In support of 
their request, KCPL set forth several 
arguments. First, they cited the 
economic and energy impacts 
associated with the application of 
scrubbing technology on low sulfur 
coals. Second, they noted/that a 
significant portion of sulfur in the coal 
they plan to burn will be removed in the 
fly ash. Finally. they asserted that health 
and welfare considerations do not 
warrant scrubbing of low sulfur coals 
since their uncontrolled SO, emissions 
are less than the emissions allowed by 
the standard for high-sulfur coals with 
90 percent scrubbing. 

The primary basis for the UARG and 
Sierra Club requests for reconsideration 
of the minimum control level was the 
Agency's phase 3 economic modeling 
analysis (44 FR 33602}. Because the 
phase 3 analysis was completed after 
the close of the public comment period, 
it is important that the results of that 
study are viewed in proper perspective 
lo their role in the Administrator's 
decision. The petitioners implied that 
the adoption of the 70 percent variable 
control standard was based solely on 
the phase 3 analysis and that the phase 
3 analysis was a new venture by the 
Agency, and therefore. the public was 
excluded from active participation in the 
decision process. This notion is false. 

Contrary to views of the UARG and 
the Sierra Club, the phase 3 study did 
not mark a significant departure from 
the Agency's earlier analysis of the 
issue of uniform versus variable control. 
No new economic modeling concepts 
were introduced nor were any modeling 
input assumptions changed from those 
presented in the phase 2 analysis. 
Instead, the ehase 3 study served merely 
·(a J to refine the analysis by 
incorporating consideration of dry SO. 
scrubbing in response to public 
comments and (b) to facilitate 
specification of the final standard. In 
effect, phase 3 brought together the 
results of an analysis that had · 
proceeded under close public scrutiny 
for more than a year. In order to 
consider the full range of applicability of 
dry SO, scrubbing systems. it was 
necessary to introduce a new alternative 
standard-the variable control standard 
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with a 70 percent minimum control level. 
Introduction of this option was 
considered appropriate since it raised 
the same kind of economic, legal, and 
technical policy issues as the earlier 
analyses of 33, 50, and 90 percent 
minimum control options. 

Within this context, many of the 
objections to the economic modeling are 
inappropriate grounds under section 
307(d)(7)(B) for reconsideration since 
they do not involve information on 
which it was impracticable to comment 
during the public comment period. For 
example, the Sierra Club's comments 
regarding modeling assumptions merely 
restated those that had been 
incorporated by reference into their 
January 1979 comments [OAQPS-78-1, 
IV-D-631 and IV-D-626). The only new 
modeling issue raised during phase 3 
was the application and cost of dry SO. 
scrubbing. These problems 
notwithstanding each of the issues 
raised by the various petitions were 
evaluated carefully and are discussed 
below. 

Dry Scrubbing Technology 
The Sierra Club and UARG both 

raised issues concerning dry SO, 
scrubbing technology in their petitions 
for reconsideration. While UARG 
concurred with EPA's basic approach 
with respect to dry scrubbing, they 
maintained that the Agency's objective 
of developing the full potential of this 
technology would be better served by a 
50 percent minimum reduction 
requirement. On the other hand, the 
Sierra Club was most critical of EPA's 
consideration of dry scrubbing in the 
rulemaking. They maintained that the 
public was not afforded sufficient 
opportunity to comment on dry 
scrubbing technology. They argued that 
EPA had not identified dry scrubbing as 
a demonstrated technology nor had the 
Agency set forth any regulatory options 
that embraced the technology. They also 
asserted that the treatment of dry 
scrubbing in the rulemaking was 
inconsistent with Agency actions 
concerning other emerging technologies 
such as the establishment of commercial 
demonstration permits for solvent 
refined coal and fluidized bed 
combustion, and the rejection of 
catalytic ammonia injection for NO. 
control on the grounds that it had not 
been employed on a full-scale facility. 
They also maintained that EPA had 
shown little interest in dry scrubbing 
prior to the spring of 1979 and seized 
upon it only after the need arose to 
justify a 70 percent minimum reduction 
requirement. Finally, the,Sierra Club 
asserted that even if one assumed dry 
scrubbing is adequately demonstrated, 

the 70 percent reduction requirement is 
too low. In doing so, they cited 
information (Sierra Club petition, page 
8) in the record that indicated that "up 
to 90 percent reduction" can be 
achieved with such systems. 

A review of the public record belies 
these charges. The preamble to the 
proposed standards identified dry SO, 
scrubbing, including spray drying, as an 
alternative to wet FGD systeme (43 FR 
42160, left column). Subsequently, a 
number of individuals and organizations 
either submitted written comment or 
presented testimony at the public 
hearing in support of a variable control 
standard since it would not foreclose the 
development of dry so. control 
technology. For exampYe, the spokesman 
for the Public Service Company of 
Colorado (PSCC) testified that his firm 
was actively pursuing dry SO, control 
technology (dry injection of sodium
based reagents upstream of a baghouse) 
because it offered a number of 
advantages compared to wet 
technology. Advantages included lower 
energy consumption, fewer maintenance 
problems, and simplified waste disposal 
(public hearing transcript, December 13, 
1978, pages 92-94). When questioned by 
the hearing panel, PSCC testified that 70 
percent removal is achievable with dry 
scrubbing and that they would pursue 
the technology if a 70 percent 
requirement was adopted (public 
hearing transcript, December 13, 1978, 
page 102). Similarly, Northern States 
Power testified that adoption of a sliding 
scale would give impetus to their 
examination of dry SO, control systems 
which employ a spray absorber and a 
fabric filter (public hearing transcript, 
December 13, 1978, page 226). Finally, 
the Department of Public Utilities, City 
of Colorado Springs testified that they 
have a program to conduct on-site pilot 
tests of a spray-drying system for SO, 
control. It was also noted that if a 
sliding scale approach was adopted "we 
feel there is no question but that dry 
techniques would be used" (public 
hearing transcript, December 13. 1978, 
pages 268-267). 

The Air Pollution Control 
Commission, Colorado Department of 
Health urged in their written comments 
that the proposed emission floor be 
raised to 172 ng/J (0.40 lb/million Btu) 
heat input in order to permit the 
development and application of dry 
control techniques such as the injection 
of dry absorbants into a baghouse. They 
noted that their recommendation would 
require approximately 65 percent 
reduction on a typical western low
sulfur coal (OAQPS-78-1, IV-D-212). 
The Washington Public Power Supply 
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System also submitted written 
comments that affirmed the Agency's 
finding on dry scrubbers as set forth in 
the proposal. They indicated that dry 
scrubbing was superior to wet 
technology when applied to western 
low-sulfur coal. They noted that the 
application of dry scrubbers would 
result in lower capital, fuel, and 
operation and maintenance costs. as 
well as Jower water use and simplified 
waste disposal. They indicated further 
that the uncertainty of being able to 
achieve the proposed 85 percent 
reduction requirement would foreclose 
the installation of dry scrubbing 

· technology. Therefore, they 
recommended that the proposed 
emission floor be raised to at least 210 
ng/J (0.5 lb/million Btu) heat input 
(OAQPS-78-1, IV-D-330). 

Because of these comments and the 
public hearing testimony, the Agency 
carried out additional investigations of 
dry scrubbing technology during the 
post-comment period. The findings of 
the analysis (44 FR 33582 and EPA 450/ 
3-79--021, page 3-61) confirmed the 
views of the commenters that the 
adoption of a uniform percentage 
reduction requirement would have 
constrained the development of dry 
scrubbing technology. After carefully 
reviewing the available pilot plant data 
and information on the three full-scale 
units that are under construction. it was 
the Administrator's judgment that the 
technology employing spray dryers 
could achieve 70 percent reduction in 
potential so. emissions on both low
sulfur alkaline and nonalkaline coals. 
Data on higher emission reduction levels 

· such as those noted by the Sierra Club 
were discounted since they reflected 
short-term removal efficiencies (not 
representative of longer periods of 
performance) and they were achieved 
when high-alkaline content coals were 
fired. The Administrator's judgment was 
also tempered in this regard by the 
public comments which indicated that 
removal requirements higher than 70 
percent would discourage the continued 
development of the technology. 
Similarly, these same commenters 
clearly indicated that the technology 
was capable of exceeding the 50 percent 
reduction requirement suggested by the 
Utility Air Regulatory Group. 

The Sierra Club commented that EPA 
was inconsistent in its treatment of dry 
scrubbing and catalytic ammonia 
injection. In rej~cting catalytic ammonia 
injection for NO, control, the 
Administrator noted that it had not been 
adequately demonstrated. A review of 
the record reveals that the primary 
proponent of this technology, the Stale 
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of California Air Resources Board, also 
rr.cognized that it was not sufficiently 
mlvanced at this time to be considered. 
Instead, they merely recommended that 
the standard require plants to set aside 
space so that catalytic ammonia 
injection could be added at some future 
d11tc (OAQPS-78-1, IV-0-268). In 
comparison, dry scrubbing has 
undergone extensive testing at pilot 
plants, and there are three full-scale 

. facilities under construction that will 
begin operation in the 1981-62 period. 

With respect to commercial 
demonstration permits for solvent 
refined coal and fluidized bed 
combustion, the standard merely allows 
initial. full-scale demonstration units 
some flexibility. Subsequent commercial 
rHcilities Will be required to meet the 
final standards. In adopting this 
provision, the Administrator recognized 
thHt initial full-scale demonstration units 
often do not perform to design 
specification, and therefore some 
flexibility was required if these capital 
intensive, front-end technologies were lo 
be pursued. On the other hand. the 
Agency concluded that' more 
conventional devices such as dry 
scrubbers could be scaled up to 
commercial-sized facilities with 
reasonable assurance that the initial 
facilities would comply with the 
applicable requirements. In view of this. 
the inclusion of dry scrubbing under the 
commercial demonstration permit 
prn\ is ion was not appropriate. 

Finally. in a letter dated September 17, 
1979, to the Administrator. the Sierra 
Club submitted additional information 
to buttress its argument that dry 
scrubbing is not demonstrated 
technology. This Jetter cited EPA's "FGD 
quarterly Report" of Spring 1979. The 
report indicates that the direct injection 

·of dry absorbents (such as nahco!ite) 
into the gas stream may be a 
breakthrough, yet ii calls for further pilot 
plant studies. The inference the Sierra 
Club drew from the article was that the 
EPA technical staff does not believe dry 
scrubbing is sufficiently developed to be 
considered in the rulemaking. The Sierra 
Club failed to recognize that there are 
several different dry scrubbing 
approaches in different stages of 
development. The "FGD Quarterly 
Report'' does not pertain to the 
approach employing a spray dryer and 
baghouse with lime absorbent which 
serves as the basis for the 
Administrator's finding (EPA-450/3-70-
021 at 3-61). 

The Sierra Club also cited an article in 
the Summer 1979 "FGD Quarterly 
Report" on vendors' perspectives 
toward dry scrubbing. In doing so, th~ 

Sierra Club noted that the article 
indicates that vendors expressed an 
attitude of caution toward dry scrubbing 
which led the Sierra Club to conclude 
that the technology is not available. It 
should be noted from the article that 
only one of the vendors present was 
actively engaged in dry scrubbing and 
that firm was quite positive in their 
remarks. Babcock and Wilcox, who had 
conducted spray dryer pilot plant 
studies and is pursuing contracts for 
full-scale installations, commen~ed that 
"while the dry scrubbing approach is 
new. the technology is proven." 

Economic Modeling 

The Agency's regulatory analysis 
concluded that th~variable control 
standard with a 70 percent minimum 
control level would result in equal or 
lower national sulfur dioxide emissions 
than the uniform 90 percent standard 
while ha\·ing Jess impact on costs, waste 
disposal, and oil consumption (44 FR 
33607, middle column and 33608]. The 
S.ierra Club petition charged that the 
Agency used an unrealistic model and 
faulty assumptions in reaching these 
conclusions. The petition alleged that 
utility behavior as predicted by the EPA 
model is "incredible" and that this 
incredible behavior leads to "the 
outlandish notion that stricter emission 
controls will lead to more emissions." 
The Administrator finds this allegation 
to be without merit. 

The principle modeling concept being 
challenged is whether or not increased 
costs of constructing and operating a 
new plant (due to increased pollution 
control costs) will affect the utility 
operator's decisions on boiler retirement 
schedules, the dispatching of plants to 
meet electrical demand, and the rate of 
construction of new plants. The model 
used for the analysis assumed that 
utility companies over the long term will· 
make decisions that minimize the cost of 
electricity generation. That is, (1) under 
any demand situation utilities will first 
operate their equipment with the lowest 
operating costs, and (2] existing 
generating capacity will be replaced 
only if its operating costs exceed the 
capital and operating costs of new 
equipment. While political. financial. or 
institutional constraints may bar cost
minimizing behavior in individual cases. 
the Administrator continues to believe 
that the assumption of such behavior is 
the most s·ound method of analyzing the 
impacts of alternative standards. 

Under this approach, the model 
simultaneously adjusts both the • 
utilization of existing plants and the 
construction schedule of new plants 
(subject to Subpart Da) based on the 
relative economics of generating 
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e'°Jectricity under alternative standards. 
Hence, average capacity factors for the 
population of new plants may vary 
among standards due to variations in · 
the mix of base and intermediate loaded 
plants which are brought on line in any 
one year. But this does not mean, as 
concluded in the Sierra Club petition at 
page 8, that the model predicted that 
utilities would permit new base-loaded 
units to remain idle while they continue 
to build still more new units . 

The petition also alleged that this 
modeling concept was introduced in the 
phase 3 analysis, which was completed 
after the close of the public comment 
period, and hence the modeling 
rationale was not subject to public 
review. The petition went on to criticize 
some of the assumptions in the model . 
charging that they were not even 
mentioned in the record. 

The Administrator finds no basis for 
the Sierra Club's assertion that the 
modeling methodology and input 
assumptions were not exposed for 
public review. First, the same model 
was used for the phase 1, 2. and 3 
analyses. The basic model logic was 
explained in the preamble to the 
September proposal and comments were 
solicited·specifically on the use of a cost 
optimization model for simulating utility 
decisions (43 FR 42162, left column]. 

Secondly, the model's input 
assumptions were subjected to broad 
review. Assumptions were presented in 
the September preamble and in even 
greater detail in the consultant's reports 
which are part of the record (OAQPS-
78-1. ll-A-42, ll-A-90, and ll-A-91). 
Following proposal, the Agency 
convened an interagency working group 
to review the macroeconomic model and 
the Agency's input assumptions (44 FR 
33604, left column). Members of the 
group represented a spectrum of 
expertise and interests (energy, 
employment. environment, inflation, 
commerce). The group met numerous 
times over a period of two months. 
including meetings with UARG, NRDC. 
and Sierra Club. As a result of the 
group's recommendations. the phase 2 
arialysis was conducted. A full 
description of the analysis including 
changes to the modeling assumptions 
was presented at the public hearing and 
a detailed report was put into the record 
{OAQPS-78-1, IV-A-5]. For the phase 3 
analysis accompanying promulgation, 
the only change in modeling 
assumptions from phase 2 was the 
introduction of dry scrubbing 
technology. Based on the detailed record 
established, the Administrator 
concludes that the Sierra Club had 
ample opportunity to analyze and 
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comment on the Agency's analytical 
approach and did so by incorporating 
the EDF and NRDC comments into their 
January 1979 comments (OAQPS-78-1, 
IV-D-626). 

The Sierra Club also criticized the 
conclusions of the Agency's regulatory 
analysis because the assumed oil prices 
were too low and the nuclear plant 
growth rate was too high. To assist in 
evaluating the petitions. two sensitivity 
tests were performed on the Agency's 
regulatory analysis. Using the phase 3 
assumptions as a base, the analysis was 
rerun first assuming higher oil prices 
and then assuming both higher oil prices 
and a lower nuclear growth rate 
(OAQPS-78-1, Vl-B-16). The studies 
addressed the promulgated standard, 
the full control option (uniform 90 
percent control), and a variable control 
standard with a 50 percent minimum 
control requirement as recommended by 
UARG. The predictions for 1995 are 
summarized in Tables 2 and 3, 
respectively. For comparison, the phase 
3 results are repeated in Table 1. 

With respect_ to energy input 
assumptions, the oil prices used by the 
Agency for the phase 3 analysis were 
based on the Department of Energy's 
estimate of future crude oil prices. These 
estimates are now probably low 
because of the 1979 OPEC price increase 
which occurred after promulgation of 

the standard. For the sensitivity 
analysis, the following oil prices in 1979 
dollars were assumed: 

Assumed Oil Prices 

I Dollars per Barrelj 

Sensitivi1y Phase 3 

?985 ..................... : .................•........... , .. 
1990 .................................................... .. 
1995 ..................................................... . 

analysis 

25 
30 
38 

16 
20 
26 

These prices were obtained from 
conversations with DOE's policy 
analysis staff. The prices may appear 
low in comparison to the example of 
$41.00 per barrel spot market oil given in 
the Sierra Club petition, but the Sierra 
Club figure is misleading because 
utilities seldom purchase spot market 
oil. The meaningful parameter is the 
average refiners' acquisition cost, which 
was $21/barrel at the time of this 
analysis. The original nuclear capacity 
assumptions were based on the 
industry's announced plans for new 
capacity. For sensitivity testing, these 
estimates were modified by excluding 
nuclear power plants in the early 
planning· stages while retaining those 
now under construction or for which, 
based on permit status, plans appear 
firm. The following assumptions of total 
nuclear capacity resulted: 

Ti. >le 1.-Summary of 1995 Impacts With Phase 3 Assumptions 1 

Level of control with 520 ng/ J maximum emission limit 

Current Variable con- Variable con~ Full 
standards trol. 50 pct trol, 70 pct control 

National SO, Emissions (million tons) ............................ -................... 23.8 
East•................................................................................................ 11.2 
Midwest............................................................................................ 8.3 
Wast South Central........................................................................ 2.6 
West................................................................................................. 1.7 

Incremental Annuahzed Cost (billions 1978 $) ...•......••.•••.•.......•.••.•.••.•...... 
Incremental Cost of SO, Reduction (1978 $/ton) ....................................................... . 
Oil Consumption (million bbl/day)........................................................ 1.4 
Coal Production (million tons) ......................... - ..................... _............. 1,767 
Total Coal Cepacrty (GW} ..................................................................... 554 

1 With wet and dry scrubbing and the following energy assumpbons: 

Year: 
1985 .... . 
1990 .... . 
1995 .... . 

Oil prices Nuclear 
(S t975) capacity 

St2.90 
16.40 
21.00 

(GW} 

97 
. 165 

228 

•See 44 FR 33608 /Of desigr.abon of census regions. 

minimum 

20.6 
9.7 
8.0 
1.8 
1.1 
2.9 

9t4 
1.6 

1.745 
537 

ri'tinimum 

20.5 
9.7 
8.0 
1.7 
1.1 
3.3 

1,036 
1.6 

1,752 
537 
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20.7 
10.1 

7.9 
1.7 
0.9 
4.4 

1,428 
1.8 

1,761 
520 
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Table 2.-Summaty of 1995 Impacts With Higher Oil Prices' 

Level of control with 520 ng/ J maximum emission limit 

Current Variable con- Variable con- Full 
standards trol, 50 pct trol, 70 pct control 

Nabonal SO, Emissions (million tons) ................................................. 23.2 
East •............................................................................................... 10.9 
Midwest............................................................................................. 8.2 
West South Central....................................................................... 2.6 
West ........ -......................................................................................... 1.6 

Incremental Annualized Cost (billions 1978 $) ................... , ....................... .. 
Incremental Cost of SO, Reduction (1978 $/ton) ........................................ .. 
()11 Consumption (million bbl/day)........................................................ 0.9 
Coal P1odoction (million tons)............................................................... 1,800 
Total Coal Capacity (GW) ..................................................................... 588 

1 Wlth wet and dry scrubbing and the tol1owing energy assumpbons· 

Year: 
1985 .... . 
1990 .... . 
1995 .... . 

Oil prices Nuclear 
($ 1975) capacity 

$20.20 
24.20 
30.70 

(GW) 

97 
165 
228 

'See 44 FR 33608 for designation of census regions. 

minimum 

19.8 
9.1 
7.9 
1.7 
1.1 
3.3 
967 
0.9 

1.797 
587 

minimum 

19.6 
9.1 
7.8 
1.6 
1.0 
3.6 
977 
0.9 

1.802 
587 

Table 3.-Summaty of 1995 Impacts With Higher Oil Prices and Less Nuclear Growth 1 

t9.7 
9.5 
7.8 
1.5 
0.9 
5.0 

1.049 
0.9 

1.832 
587 

Level of control with 520 ng/ J maximum emission lttnit 

Current • Variable con. Variable con- Full 
standards trol. 50 pct trol. 70 pct control 

minimum mnimum 

National S01 Emissions (million tons)................................................. 25.0 20.9 20.6 20.S 
East•................................................................................................ 12.0 9.8 9.7 10.1 
Midwest............................................................................................ 8.6 8.2 8.1 8.0 
~est Sou1h Central........................................................................ 8.6 1.8 1.7 1.6 
West................................................................................................ 1.7 1.2 1.1 0.9 

Incremental Annualized Cost (bilhons 1978 $) ........................................................... .. 3.8 4.1 5.9 
Incremental Cost ol SO, Reduction (1978 $/ton) ............................ . 883 914 1.259 
011 Consumption (million bbl/day)........................................................ 0.9 0.9 0.9 0.9 
Coal Production (million tons)............................................................... 1.940 1,943 1,946 1,984 
Total Coal Capacity (GW) ..................................................................... 644 644 644 643 

' With wet end dry scrubbing end the following energy assumptions: 

Year: 
1985 .... . 
1990 .... . 
1995 .... . 

Oil prices Nuclear 
(S 1975) Capacity 

$20.20 
24.20 
30.70 

(GW) 

92 
141 
173 

'See 44 FR 33608 lor designation of census regions 

Assumed Nuclear Capacity 

1985 .................................................... .. 
1990 ..................................................... . 
1995 .................................................... .. 

Sensitivity Phase 3 
analysis 

92GW 
141 GW 
173 GW 

97 GW 
165 GW 
228GW 

Environmentally, the impact of higher 
oil prices was to reduce so. emissions 
(Table 2). For example, under the 
promulgated standard (hereafter 
referred to as "the standard") national 
SO, emissions in 1995 were projected to 
drop from 20.5 million tons predicted in 
phase 3 (44 FR 33608) lo 19.6 million 
tons. This reduction occurred because 

the higher oil prices led lo the retirement 
of about 50 gigawalls (GW) of existing 
oil-firr.d capacity. While these 
retirements increased the demand for 
new coal-fired plants, new plants 
(subject to Subpart Da) on average were 
less polluting than the oil-fired capacity 
they replaced. Therefore, the net effect 
of oil replacement on a broad regional 
bacis was to reduce SO, emissions. 

Toe relative impacts of the alternative 
standards under the sensitivity tests 
remained about the same. Sulfur dioxide 
emissions under the standard were still 
predicted to be lower than with either 
full control or the 50 percent variable 
standard. The emissions benefit relative 
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to full control was reduced from 200.000 
tons per year to 100,000 tons per year. 
Regionally, the effect of the higher oil 
prices on the relative impacts of the 
standards was mixed. In comparison to 
full control, the standard continued to 
reduce emissions in the East by 400,QOO 
tons per year, but resulted in an 
additional 70,000 tons in the West and 
100,000 tons in the West South Central 
(relative to phase 3). However, as 
pointed out above. emissions in all 
regions were less than or equal to those 
under the phase 3 oil price assumptions. 

The cost of all the standards 
increased under the higher oil price 
assumption. This increase was due to 

·the cost of additional coal capacity and 
corresponding emission control 

. equipment. Relative to the standard, the 
cost of full control increased by $300 
million per year over the $1.1 billion 
difference predicted under lower oil 
prices. 

At the higher oil prices, 1995 oil 
consumption by utilities was predicted 
to be the same under all standards 
tested. Depending on the standard, 
consumption was 500,000 to 800,000 
barrels per day lower than under the 
phase 3 projections with lower prices. 
The reason that the environmental 
standards had no effect on oil · 
consumption was that at the assumed 
rate of oil price increase, all base- and 
intermediate-loaded oil capacity was 
retired by 1995 and the only remaining 
oil use was in combustion turbines used 
to meet peak demand. 

Under the assumption of both high oil 
prices and slowed nuclear growth 
(Table 3), national and regional SO, 
emissions were predicted to be about 
the same as under the phase 3 
projections. This effect was due to the 
counterbalancing emission impacts. As 
noted above, higher oil prices resulted in 
a net decrease in so. emissions. But at 
the same time the reduced supply of 
nuclear generation capacity precipitated 
demand for an additional 55 GW of new 
coal capacity beyond that required 
under the projection with high oil prices. 
On a national level the emissions from 
these new coal-fired plants offset the 
emission reductions achieved by the oil 
replacements. 

With this additional 55 GW of new 
coal-fired capacity, the environmental 
impact of alternative standards was 
more significant. Baseline emission 
projections (i.e., assuming no change to 
the original standard) increased from 
23.8 million tons per year under the 
phase 3 energy assumptions to 25.0 
millien tons per year. Accordingly, the 
promulgated standard reduced national 
SO, emissions in 1995 by almost 4.5 
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million tons per year in contrast to 
about 3.5 million tons per year under 
both the phase 3 and the high oil price 
sensitivity projections. 

While emission levels were roughly 
the same as under the phase 3 energy 
assumptions, the relative impacts of the 
alternative standards changed 
somewhat. National emissions were 
predicted to be 100,000 tons le~s under 
full control than under the standard. 
Relative to full control, the standard 
was still predicted to reduce emissions 
by about 400,000 tons in the East, but on 
a national basis this was offset by 
emission increases in the other regions. 
With higher oil prices and less nuclear 
capacity, the environmental benefit of 
full control in the West and Wes! South 
Central was greater by about 100,000 
tons, but this impact is masked in Table 
3 due to rounding. The variable standard 
with a 50 perc;ent minimum control level 
resulted in about 400,000 tons per year 
more emissions than full control and 
about 300,000 tons per year more than 
the standard. . 

The total cost of all the alternatives 
increased due to the increased coal 
capacity. Relative to the standard, the 
cost of the 50 percent variable control 
standard remained about the same. The 
full control standard, however. was 
significantly more expensive. The 
marginal cost of full control (relative to 
the standard) increased from $1.1 billion 
under the phase 3 energy assumptions to 
$1.8 billion. 

Energy impacts were about the same 
as those predicted in the high oil price 
sensitivity runs. Oil consumption was 
still 'predicted at about 900.000 barrels 
per day under all alternalirn standards. 
Coal production under all alternatives 
increased by about 100 million tons per 
year. 

Even considering the uncertainty of 
future oil prices and nuclear capacity, 
the Administrator found no basis for 
convening a proceeding on the modeling 
issue. The sensitivity runs did not show 
significant changes in the relative 
impacts of the alternatives. Under the 
sensitivity test with both high oil prices 
and slewed nuclear growth, foll control 
for the first time showed lower 
emissions nationally than the standard. 
But the cost of this additional 100,000 
tons of control was estimated at $1.8 
billion, which represents more than a 40 
percent increase in the incremental cost 
of the standad ff able 3). The principal 
environmental benefit of full control 
would be felt in the West and West 
South Central. Through c~se-by-case 
new source review ample authority 
exists to require more stringent controls 
as necessary to protect our pristine 
areas and national parks (44 FR 33534, 

left column). As a result, the 
Administrator continues to believe that 
the flexibility offered by the standard 
will lead to the best balance of energy, 
environmental, and economic impacts 
than either a uniform 90 percent 
standard or a 50 percent variable 
standard and hence better satisfies the 
pu:-poses of the Act. 

On the other side of the modeling 
issue, UARG charged that the Agency's 
regulatory analysis does not support a 
70 percent minimum requirement. The 
petition called the Agency's control cost 
estimates unrealistic and presented a 
macroeconomic analysis which 
concluded that a 50 percent minimum 
requirement would result in a more 
favorable balance of cost. energy, and 
environmental impacts. 

Response to the UARG petition was 
difficult because the UARG position was 
presented in two separate reports 
submitted at different times. and the two 
reports reached different conclusions. In 
the formal petition, UARG 
recommended 50 percent minimum 
control and promised a detailed report 
by NERA supporting their position. 
When the NERA report arrived six. 
weeks later, if recommended 30 percent 
control. In light of this confusion, it was 
decided to review each report 
separately based on its own merits, but 
devote primary attention to the SO 
percent recommendation. After 
reviewing UARG's macroeconomic 
analysis, the Administrator finds no 
convincing arguments for altering the 
conclusion that the 70 percent minimum 
removal requirement provides the best 
balance of impacts. In the formal 
petition, UARG's conclusion that a 50 
percent standard is superior was based 
on a NERA economic analysis which 
assumed that only wet scrubbing 
technolosy was available to utilities. A 
detailed analysis of the NERA results 
was not possible because only summary 
outputs w£re supplied in their 
comments. Bui the results of this 
analpis seem to coincide with the 
A£ency's conclusions that there are 
energy, environmental, and economic 
benefits, associated with standards that 
provide a lower cost control alternative 
for lower sulfur coals. The problem wilh 
the UARG initial analysis is that it 
overlooked the economic benefits of dry 
scrubbing. 

In recognition of this shortcoming, 
UARG presented their estimate of the 
costs of dry scrubbing made by Battelle 
Columbus Laboratories (UARG petition, 
page 25) and then hypothesized without 
supporting analysis that "with realistic 
cost assumptions the advantages of a 
lower percent removal are likely to 
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increase even further" (UARG petition, 
page 27). Table 4 compares Battelle's 
costs to those used in the EPA 
regulatory analysis. The two estimates 
are almost the same. More importantly, 
the two estimates agree that the cost of 

·a 70 percent efficient dry system is not 
significantly greater than the cost of a 50 
percenl efficient system, and this 
conclu"sion had important implications 
in the specification of the standard. 
Based on these comparisons. the 
Administrator finds that the UARG 

·petition supports the Agency's dry 
scrubbing cost assumptions and the 
finding that no significant cost benefit 
will result from a standard with a 50 
percent minimum control level. 

Table 4.-Companson of UARG and EPA dry SO, 
Scrubbi11g Costs 1 {Mi//s/kwh} 

Percent removal Inlet sulfur (lbs UARG EPA 

50 ................................... . 

70 ................................... . 

SO,/ million 
Btu) 

0.80 
2.00 
o.eo 
2.00 

2 1.sa 
'22.13 

1.97 
2.54 

1 Wet scrubbing costs range up to 6 mills/kwh. 
~ UARG costs based on 55 percent removal. 

2.06 
2.44 
2.66 
2.66 

In their second report, UARG 
presented additional economic analyses 
by NERA. In those analyes, the impacts 
of 30, 50, and 70 percent minimum 
control standards were tested assuming 
that both wet and dry scrubbing 
technology were available. The analyses 
were performed with three different sets 
of control cost assumptions-EPA's 
costs, Battelle's costs, and an additional 
set of costs specified by NERA. The 
report concluded that the 70 percent 
standard is superior using EPA's costs 
but that under the other cost estimates 
the 30 percent standard is better. The 
cost effectiveness of alternative 

. standards (dollars per ton of pollutant 
removed) was their principal basis of 
evaluation. UARG then alleged that EPA 
overestimated the differences in cost 
between wet and dry scrubbing and that 
this error led to the wrong conclusion 
about the impacts of the 70 percent 
minimum removal requirement. The EPA 
cost assumptions were criticized 
primarily because different methods 
were used to estimate dry and wet 
scrubbing costs. To justify their position, 
UARG presented estimates of wet and 
dry scrubbing costs developed by 
Battt:lle. UARG believes that Battelle 
understand scrubber costs. but that 
Battelle's relationship between wet and 
dry scrubbing costs is more accurate 
than EPA's (UARG pt:tition, page 7). As 
noted above, Battelle agreed with the 
Agency"s dry scrubbing costs, but for 
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wet scrubbing the Battelle costs were 
substantially lower than the Agency's. 

Typically. when comparing results of 
studies, the Agency has detailed 
documentation with which to compare 
the methods of costing and analysis. In 
this case. the Administrator had 
documentation for neither the NERA 
costs nor the Battelle costs. The NERA 
costs were unreferenced and supported 
by neither engineering analysis nor 
\·endor bids. They assumed that the 
capital cost of a dry scrubber is 10 
percent less than that for a comparable 
wet scrubber and that the operating 
costs and energy requirements are the 
same for the two systems. The UARG 
petition promised a detailed report from 
Ba ttelle. but the report was not 
drli\'ercd. Without a· basis for 
ernluation, the Battelle and NERA costs 
can only be considered as hypothetical 
data sets for the purpose of sensitivity 
testing of the economic analysis. They 
cannot be considered as new 
information on so. control costs. 

The EPA cost estimates, on the other 
hand, have withstood several critical · 
tests. The PEDCo cost model for wet 
scrubbers which was used by EPA was 
thoroughly reviewed by Department of 
Energy (DOE) consultants, and DOE 
concurred with the EPA estimates 
through the interagency working group. 
Later, the Agency's costs were again 
re,·iewed in detail against wet scrubber 
costs predicted by the Tennessee Valley 
Authority's scrubber design model. 
\'\'hile the two models initially seemed 
to produce divergent results, careful 
analysis of the respective costing 
methodology showed that for similar 
design specifications the two models 
produced costs that were very close, the 
major difference stemming from 
different assumptions about the 
construction contingency fee (OAQPS--
78--1. IV-B-50). The Administrator 
concluded from these cost comparisons 
that the Agency's flue gas 
desulfurization cost assumptions are 
reasonable. 

The EPA dry scrubbing costs were 
based primarily on engineering studies 
submitted by electric utility companies 
and equipment vendors for the full-scale 
utility systems now on order or under 
construction. Using these studies, the 
EPA cost estimates were made in full 
cognizance of the basic assumptions 
used in the PEDCo wet scrubbing model. 
The result was that for economic 
modeling purposes (OAQPS--78-1, IV
A-25. page B-17) the dry scrubbing cost 
estimates in the background document 
(EPA 450/5-79--021, page 3-67) were 
increased to reflect similar fuel 
parameters, local conditions. and degree 

of design conservatism as reflected in 
the wet scrubbing costs. Since care was 
taken in aligning these costs, the 
Administrator does not accept UARG's 
allegation that EPA's costs for wet and 
dry scrubbing are invalid because they 
were developed on an inconsistent 
basis. 

Even if EPA accepted UARG's 
unsubstantiatec;l cost assumptions, the 
NERA sensitivity analyses provided no 
new insights nor did they materially 
contradict the Agency's basic " 
conclusions about the standard. Using 
the Battclle costs and NERA's 
"alternative scrubber costs" as a range, 
NERA predicted that relative to 50 
percent minimum control, a 70 percent 
standard would reduce national SO, 
emissions by an additional 250 to 450 
thousand tons per year compared to 
about 100 thousand tons estimated by 
EPA (Table 1). NERA predicted the 
additional costs of a 70 percent 
minimum standard relative to a 50 
percent requirement would be between 
$300 million and $400 million per year 
compared to $300 million predicted by 
EPA. It was only in moving to 30 percent 
control that the NERA results showed a 
distinct cost Sa\'ings ($600 to $900 
million) over the 70 percent level. but 
the 30 percent standard produced an 
additional 700 thousand tons per year of 
SO. under both of their control cost 
scenarios. The Administrator rejects the 
30 percent standard advocated by 
UARG because the potential cost 

. savings do not justify the potential 
emission increases. In conclusion, the 
trade-offs between costs and emissions 
shown by UARG are generally similar to 
those predicted by EPA in promulgating 
the standard and therefore do not 
support a different standard from the 70 
percent variable standard adopted. 

Other Issues 

Kansas City Power and Light 
Company sought either an elimination of 
the percent reduction requirement when 
emissions are 520 ng/J (1.2 lbs/million 
Btu) heat input or less or as an 
alternative a reduction in the 70 percent 
minimum control requirement. In their 
arg1,1ments, I<CPL cited annualized 
control costs for wet scrubbing of$11.4 
million and an energy penalty of 70 
thousand tons of coal per year to 
operate a scrubber. Second. they noted 
that 14 percent of the potential S02 

emissions from the coal they plan to 
burn will be removed by the fly ash. 
Taking these two factors in account, 
KCPL computed a cost effectiveness 
ratio for a hypothetical 650 MW unit to 
be $3.600 per ton of sulfur removed and 
concluded that such control was too 
expensive. Finally, they concluded that 
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scrubbing low-sulfur coals is not 
warranted since uncontrolled SO, 
emissions from their new plants will be 
less than the emissions allowed by the 
standard for high-sulfur coals with 90 
percent scrubbing. 

After careful review, the 
Administrator finds that the KCPL 
petition provided no legal or technical 
basis for reconsidering the final rule. 
First. the question of whether a plant 
burning low-sulfur coal should be 
required to meet the same percentage 
reduction requirement as those burning 
high-sulfur coal has been a central issue 
throughout this decision-making. Since 
this issue was raised in the proposal (43 
FR 42155, left column), I<CPL had ample 
opportunity to make their points during 
the public comment period. In fact, it 
was the recognition of this trade-off in 
emissions between high-sulfur and low
sulfur coal that led the Administrator to 
first consider the concept of variable 
control standards (43 FR 42155, right 
column). While sulfur removal by fly ash 
does not represent best demonstrated 
technology for SO, control, sulfur 
removal by fuel pretreatment, fly ash, 
and bottom ash may be credited toward 
meeting the 70 percent requirement. 

Second, the KCPL petition does not 
. allege the requisite procedural error that 

the standard was based on information 
on which they had no opportunity to 
comment. Their obje·ctions center 
primarily on the economic and energy 
impacts of wet so. scrubbing on low
sulfur coal. These issues were clearly 
identified by the Agency in the 
background document supporting 
proposal (OAQPS--78-1, IIl-B-3, 
Chapters 5 and 7). Furthermore, the 
preamble to proposal specifically 
requested comments on the Agency's 
assumptions for the regulatory analysis 
(43 FR 42162, left column). 

Finally, and more importantly, the 
major points made by KCPL are not of 
central relevance to the outcome of the 
rule because the information presented 
does not refute the Agency's data base 
on wet scrubbing. Consider the 
following comparisons to the 
assumptions of the EPA regulatory 
analysis. 

(a) The control costs quoted by I<CPL 
for a 650 MW unit were $31 million in 
capital and $6.2 million in operating · 
expenses. The EPA assumptions applied 
to a comparably sized unit result in $55 
million in capital costs and $7 million in 
operating expense. 

(b) KCPL quoted an energy impact of 8 
tons of coal per hour lo operate the 
scrubber. Considering their operating 
requirement of 460 tons of coal per hour. 
the energy penalty of SO, control is 1.7 
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·percent. The Agency's economic model 
assumed 2.2 percent. 

(c) KCPL computed cost effectiveness 
of the standard at $3600 per ton of sulfur 
removed. This figure is based on a 
misunderstanding of the application of 
the fly ash remo11'al credit toward the 70 
percent removal requirement. According 
to the standard, the scrubbing 
requirement when assuming a 14 percent 
SO, removal in flyash is S5 percent 

'rather thar: 56 percent as ca!c:Jated by 
KCPL At e~ percent scrd1bing. th~ cost 
per ton of sulfur rt'!moved is $3100. This 
converts to a cost of $1550 per ton of 
sulfur dioxide removed which is similar 
to the cos!s estimated by EPA for low
sulfur coal applications (OAQPS-78-1, 
III-B-3 and IV-B-14). 

Thus, the Administrator has already 
concluded that energy and economic 
costs g;eater than those cited by KCPL 
arc justified to achieve-the emission 
reductions required by the standard. 

Conc/11sions on Minimum Con_tro!Level 

Af\er carefully weighing the 
arguments by the three petitioners, lhe 
Admir.istrator can find no new 
information or insights whic.h are of 
centrnl relevance to his conclusions 
about the benl'fits of a variable control 
standard with a 70 percent minimum 
removal requirement. The Sierra Club 
and UARG correctly point out that the 
Agency's phase 3 analysis was 
completed after the close of the public 
comment period and that they were 
therefore unable to comment on the final 
step of the regulatory analysis. But in 
assessing these comments it is important 
to put the phase 3 analysis in p_roper 
context with its role in the final 
decision. The Administrator's 
conclusions about the responses of the 
utility industry to alternative standards 
were not based on phase 3 alone, but a 
selies of economic studies spanning 
more than a year's effort. These 
analyses were performed under a range 
of assumptions of economic conditions, 
regulatory options, and flue gas 
desulfurization parameters. The phase 3 
analysis was merely a fine tuning of the 
regulatory analysis to reflect dry 
scrubbing technology. · 

No new modeling concepts or 
assumptions were introduced in phase 3. 
The fundamental modeling concept as 
introduced in the September proposal 
(43 FR 42161, right column) has not 
changed. The model input assumptions 
were the same as those of the phase 2 
analysis presented on December 8, 1978 
(44 FR 54834, middle column), and at the 
December 12 and 13, 1978, public 
hearing. Detailed consultants' reports on 
the modeling analyses were available 
for comment before the close of the 

public comment period. This public 
record provided adequate opportunity 
for the public to comment both on the 
principal concepts and detailed 
implementation of the regulatory 
analysis before the close of the public 
comment period. 

Even though new information was 
added to the record after the close of the 
commen! period, none of the petitions 
raised valid objections to this 
information or cast anv uncertain!\· that 
is germane to the finaf decision. The 
Administrator has very careful!y 
weighed the petitioners comments on 
dry scrubbing and the UARG srnsitivity 
analysis on pollution control costs. Not 
only did the UARG analysis generally 
confirm the conclusions of the EPA 
regulatory analysjs. bl.ii it established 
that even if dry scrubbir.g costs vary 
substantially, the relative impacts of a 
50 versus 70 percent minimum removal 
requirement change very little. The 70 
percent standard was estimated to 
produce lower emis~ions for only 
slightly higher costs. Differences in cost' 
eflectiveness, which UARG seem to 
weigh most heavily, varied by only $2 to 
.a maximum of $50 per ton of SO. 
removed across alternative cost 
estimates. In the final analysis none of 
the petitions repudiated the Agency's 
finding.; on the state of devel<Jpment, 
range of applicability, or costs of dry 
SO, scrubbing. In light of these findings, 
the Administrator finds the information 
in the petitions not of central relevance 
to the final rule and therefore denies the 
requests to convene a proceeding to 
reconsider the 70 percent minimum 
removal requirement. 

Ill. SO, Maximum Control Le\'e! (90 
percent reduction of potential SO, 
emissions} 

Petitions for reconsideration 
submitted by the Utility Air Regulatory 
Group (UARG) and the Sierra Club 
questioned the basis for the maximum 
control level of 90 percent reduction in 
potential SO, emissions, 30-day rolling 
average. The other petitions did not 
address this issue. However, in a July 18, 
1979, letter, the Environmental Defense 
Fund (EDF) requested EPA to .review 
utilization of adipic acid scrubbing 
additives as a basis for a more stringent· 
maximum control level. An additional 
analysis by UARG was forwarded to 
EPA on January 28, 1980. Although it 
was reviewed by EPA. a detailed 
response could not be prepared in the 
three days afforded EPA for comment 
prior to the court's deadline of January 
31, 1980, for EPA to Tl'~pDnd to the 
petitions. Howe\·er. the only issue not 
previously raised by '-' ARG (boiler load 
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variation) has been addressed by this 
response. . 

With their petition, UARG submitted a 
statistical analysis of flue gas 
desulfurization (FGD) system test data 
which purportedly revealed certain 
flaws in the Agency's conclusions. The 
UARG petition maintained that a 
scrubber with a geometric mean 
(median) efficiency of 92 percent could 
not achieve the standard because of 
variations in its performance. UARG 
also maintained that the highest removal 
efficiency standard that can be justified 
by the Agency's da.ta is 85 percent, 30-
day rolling average. In the alternative, 
they suggested that the 90 percent, 30-
day rolling average standard could be 
retained if an adequate number of 
cx~mptions were permitted during any 
given 30-day averaging period. On the 
other hand, the Sierra Club questioned 
why the standard had been established 
at 90 percent when the Agency had 
documented that well-designed, 
operated, and maintained scruLbers 
could achieve a median efficiency of 92 
percent. In doing so, they argued that a 
90 percent, 30-day rolling average 
standard was not Slifficiently stringent. 

After reviewing their petitions, the 
Administrator finds that the Sierra Club 
and UARG overlooked several 
significant factors which were of critical 
importance to the decision to 
promulgate a 90 percent, 30-day rolling 
average sta.ndard. The Sierra Club 
position was based on a 
rr.isunderstanding of the statistical basis 
for the standard. The UARG analysis 
was flawed because it did not consider 
the sulfur removed by coal washing, 
coal pu!verizers, bottom ash, and fly ash 
(hereafter, collectively referred kl as 
sulfur reduction credits). Instead the 
UARG petition based its conclusions on 
the performance of the FGD system 
alone. In short, UARG did not analvze 
the promulgated standard (44 FR 3J582. 
centt:r column). Furthermore, UARG 
underestimated the minimum 

. performance capability of scrubbers by 
assuming that future scrubbers would 
not even achieve the level of process 
control demonstrated by the best 
existing systems tested by EPA. 

EPA has prepared two reports which 
re-analyze the same FGD test data 
considered in UARG's analysfs. One 
report identified the important design 
and operating differences in the FGD 
systems tested (OAQPS-78-1, VI-B-14) 
by EPA and the second report provided 
additional statistical analyses of these 
data (OAQ~76-1, VI-B-13). The 
results of the EPA analyses showed that: 

1. Flue gas desulfurization systems 
can achieve a 30-day rolling average 
efficiency between 88 percent and 89 
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percent (base loaded boilers) or 
between 86 and 87 percent (peak loaded 
boilers) with no improvements in 
currently demonstrated process control. 

2. Even if a new FGD system attained 
only 65 percent efficiency (30-day rolling 
average), a 90 percent reduction in 
potential SO, emissions can be met 
when sulfur reduction credits are 
considered. 

To clarify the basis for the Agency's 
conclusions, the following discussion 
reviews the development of information 
used to establish the Tina) percent 
reduction standard. Initially, EPA 
studied the application of FGD systems 
for the control of SO, emissions from 
power plants. As part of that effort, 
information which described the status 
and performance of FGD systems in the 
U.S. and Japan was inventoried and 
evaluated. These evaluations included 
the development of design information 
on how to improve the median 
efficiency of FGD systems based upon 
an extensive testing program at the 
Shawnee facility (OAQPS-78-1, II-A-
75). The Shawnee test data and other 
data (OAQPS-78-1, II-A-71) on existing 
FGD systems were generated by short
term performance tests. These data did 
not define the expected performance 
range (the minimum and maximum SO, 
percent removal) of state-of-the-art FGD 
systems. 

Because a continuous compliance 
standard was under consideration, 
information about the process variation 
of FGD systems was needed to project 
the performance range of scrubber 
efficiency around the median percent 
removal level. For the purpose of 
measuring process variation, several 
existing FGD systems were monitored 
with continuous measurement 
instrumentation. The selection of FGD 
systems to be tested was limited 
principally to the few FGD systems 
available which were attaining 80 to 90 
percent median reduction of high-sulfur 
coal emissions. When examining the 
results of these tests, it should be 
recognized that they do not reflect the 
performance of a new FGD system 
specifically designed to attain a 
continuous compliance standard. 

When the percent·reduction standard 
was proposed, EPA projected the 
performance of newly designed FGD 
systems. The projection, referred to as 
the "line of improved performance" in 
the analysis, was principally based on 
the information on how to improve 
median system performance (OAQPS-
78-1, Ill-B-4). The line showed that 
compliance with the proposed standard 
(BS percent reduction in potential SO, 
emissions, 24-hour average) could be 
attained with an FGD system if the only 

improvement made relative to an 
existing FGD system was to increase the 
median efficiency to 92 percent. The 
"line of improved performance" did not 
reflect the sulfur reduction credits that 
could be applied towards compliance 
with the proposed standard or the 
improvements in process control (less 
than 0.289 geometric standard deviation) 
that could be designed into a new 
facility. While these alternatives were 
discussed in detail and included within 
the basis for the proposed standard 
(OAQPS-78-1, lll-8-4), the purpose of 
the "line of improved performance" was 
to show that even without credits or 
process control improvements, the 
proposed standard could be met. Upon 
proposal, the source owner was 
provided a choice of complying with the 
percent reduction standard by (1) an 
FGD system alone (85 percent reduction, 
24-hour standard), or by (2) use of sulfur 
reduction credits together with an FGD 
system attaining less than 85 percent 
reduction. · 

After proposal, EPA continued to 
analyze regulatory options for 
establishing the final percent removal 
reguirement. On December 8, 1978, 
economic analyses of these additional 
options were published in the federal 
Regisler (43 FR 57834} for public 
comment. In Ibis notice EPA stated that: 

Reassessment of the assumptions made in 
the August analysis also revealed that the 
impact of the coal washing credit haci not 
been considered in the modeling 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 predicated 
emissions levels and, therefore, was taken 
into consideration in the results presented 
here. 

This statement gave notice that the 
effect of the coal washing credit on 
emission levels for the proposed control 
options had not been properly assessed 
in previous modeling anayses. In the 
economic analyses completed before 
proposal, the environmental benefits of 
the proposed standard were optimistic 
because it was assumed that all high
sulfur coal would be washed, but a 
corresponding reduction in the level of 
scrubbing needed for compliance was 
not taken into account. This error 
resulted in the analyses undersiimating 
the amount of national and regional SO, 
emissions that would have been allowed 
by the proposed standard. This problem 
was discussed at lengf'li at the public 
hearing on December 12, 1978 (OAQPS-
78-1, IV-F-1, p. 11, 22, 28, and 29). 
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UARG addressed this question of coal 
washing in comments submitted in · 
response to recommendations presented 
at the public hearing by the Natural 
Resources Defense Council (OAQPS-78-
1, IV-F-1, p. 65, 12-12-78) that the final 
standards be based upon the removal of 
sulfur from fuel together with the 
removal of SO. from flue gases with a 
FGD system. In their comments 
(OAQPS-78-1, IV-D-72.5, Appendix A, 
p. 23), UARG had three main objections: 

(1) All coals are not washable to the · 
same degree. 

(2) Coal cleaning may not be 
economically feasible. 

(3) The Clean Air Act and the 
Resource Conservation and Recovery 
Act may preclude the construction of 
coal washing facilities at every mine. 

EPA has reviewed these comments 
again and does not find that they change 
the Administrator's conclusion that 
washed coal can be used in conjunction 
with FGD systems to attain a 90 percent 
reduction in potenlial SO, emissions. 
First, EPA realizes that all coal is not 
equally washable. In the regulatory 
analaysis, the degree of coal washing 
was a function of the rank and sulfur 
conlent of the coal. Moreover, because 
of the variable control scale inherent in 
the standard •. 75 percent of U.S coal 
reserves woul_d require less than 90 
percent reduction in potential SO, 
emissions. The remaining 25 percent are 
high sulfur coals on which the highest 
degree of sulfur removal by coal 
washing are acheived. Second, the 
washing assumptions used by the 
Agency reflected the percentage of 
sulfur removal cUITently being attained 
by conventional coal washing plants in 
the U.S. (OAQPS-78-1, IV-D-756). 
These washing percentages were 
therefore cost-feasible assumptions 
because they are typical of current 
washing practices. Finally, the Agency 
does not believe that environmental 
regulations will prohibit the cleaning of 
coal. The Clean Air Act and the 
Resour1,;e Conservation and Recovery 
Acl may impose certain environmental 
controls, but would not prevent the 
routine construction of coal washing 
plants. Thus,.the Agency concluded that 
the basis for the promulgated standard 
could be a combination of FGD control 
and fuel credits. 

Based on these findings, EPA stated 
(44 FR 33582) that the SO percent 
reduction standard "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 
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bottom ash are also applicable". Thus, 
FGD systems together with removal of 
sulfur from the fuel was 'the basis for the 
final standard. The standard prohibits 
the emission of more than "10 percent of 
the potential combustion concentration 
(90 percent reduction)." That is, the final 
standard requires 90 percent reduction 
of the potential emissions (the 
theoretical emissions that would result 
from combustion of fuel in an uncleaned 
state), not 90 percent removal by a 
scrubber. 

Since UARG failed to take into 
consideration sulfur reduction credits, 
UARG analyzed a more stringent 
standard than was promulgated. 
Furthermore, EPA's review revealed that 
while the statistical methodology in the 
UARG analysis was basically correct. it 
was flawed by UARG's assumption 
about the process variation of a new 
FGD system. As a result, the statistical 
anaysis was improperly used by UARG 
to project the number of violations 
expected by a new FGD system. 

To elaborate on the variability issue, 
page 14 of the UARG petition states: 

The range of efficiency variability values 
resulting from this analysis represents the 
range of efficiency variabilities that can be 
expected to be encountered at future FGD 
sites. 

This assumption artificially infla led 
the amount of variability that would 
reasonably be expected in a new FGD 
system because it presumed that there 
were no major design and operational 
differences in the existing FGD systems 
tested and that the performance of new 
systems would not improve beyond that 
of systems .tested by EPA. To estimate 
process variability of new FGD systems, 
UARG simply averaged together all data 
from all systems tested including 
malfunctioning systems (Conesville). 
EPA's review of these data showed that 
there were major design and operating 
differences in the existing FGD systems 
tested and that the process control could 
be improved in new FGD systems 
(OAQPS-78-1, VI-B-14). Therefore, not 
all of the FGD systems tested by EPA 
were representative of best 
demonstrated technology for SO. 
control. 

These major differences in the FGD 
systems tested are apparent when the 
test reports are examined (OAQPS-78-1. 
VI-B-14).0ne of the tests was 
conducted when the FGD systems were 
not operating properly (Conesville). Two 
tests were conducted on regenerative 
FGD systems (Philadelphia and 
Chicago) which are not representative of 
a lime or limestone FGD system. 
Another test was on an adipic acid/lime 
FGD system (Shawnee-venturi). None of 

these tests were representative of the 
process variation of well-operated, lime 
or limestone FGD systems on a high
sulfur coal application (OAQPS-78-1, 
Vl-B-14). 

Only three systems were tested when 
(1) the un!t was operating normally, and 
(2) pH control instrumentation was in 
place and operational (Pittsburgh, 
Shawnee-TCA, and Louisville). Only at 
Shawnee did EPA purposely have 
skilled engineering and technician 
personnel closely monitor the operation 
during the test (OAQPS-78-1, Vl-B-14). 
Data from these systems best describe 
the process control performance of 
existing lime/limestone FGD systems. 

During the Pittsburgh test, there were 
some problems with pH meters. The 
data was separated into Test I (pH 
meter inoperative) and Test II (pH meter 
operative). During Test I. operators 
measured pH hourly with a portable 
instrument (OAQPS-78-1, Vl-B-14). 
Analysis of these data show low 
process variation during each test period 
(OAQPS-78-1, VI-B-13). Although the 
process variation during the second test 
was 10 percent lower, the difference 
was not found to be statistically 
significant. Data taken during each test 
(I and II) are representative of control 
attainable with pH controls only. Boiler 
load was relatively stable during the 
test. Average process variation as 
described by the geometric standard 
deviation was 0.21 and 0.23, 
respectively. 

At Shawnee, only pH controls were in 
use, but additional attention was given 
to controlling the process by technical 
personnel. Boiler load was purposely 
varied. Geometric standard deviation 
was 0.18, which was similar to that 
recorded at Pittsburgh. UARG 
acknowledged that careful attention to 
control of the FGD operation by skilled 
personnel was an important factor in 
control of the Shawnee-TCA scrubber 
process (OAQPS-78-1, 11-D-440. page 
3). It was at the Shawnee test that the 
best control of FGD process variability 
by an existing FGD system was 
demonstrated (OAQPS-78-1, II-B-13). 

The Louisville test appears to 
represent a special case. The average 
process variation was significantly 
higher (0.30 and 0.34 for the two units 
tested) than was recorded at the two 
other tests (Pittsburgh and Shawnee). 
An EPA contractor identified two 
factors which potentially could 
adversely affect process control at 
Louisville (OAQPS-78-1, Vl-B-14). First, 
they noted that Louisville was originally 
designed in the 1960's and has had 
significant retrofit design changes which 
could affect process control. Second, the 
degree of operator attention given to 
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process control is unknown. In addition, 
UARG showed that an additional factor 
which may affect the FGD process 
control is boiler load changes. Unlike a 
new boiler, the Louisville unit is an 
older boiler which has been placed into 
peaking service and therefore 
experiences significant load changes 
during the course of a day. As was the 
case with Pittsburgh and Shawnee, 
Louisville only uses pH controls to 
regulate the process. The process 
variation was analyzed and the 
maximum process variation of the 
Louisville system, at a 95 percent 
confidence level, was determined to be 
0.36 geo:netric standard deviation 
(OAQPS-78-1, VI-B-13). This estimate 
of process variation represents a "worst 
case" situation since it reflects the 
degree of FGD variability al a peaking 
unit rather than on the more easily 
controlled immediate- or base-loaded 
applications. 

In addition to basing their projections 
on nonrepresentative systems, UARG 
has also ignored information in a 
background information document 
(OAQPS-78-1, 11-B-4, section 4.2.6) on 
feasible process control improvements 
which were currently used in Japan 
(OAQPS-78-1, 11-1-359). An appraisal of 
the degree of process instrumentation 
and control in use at the existing FGD 
systems tested and a review of the 
feasible process control improvements 
which can be designed into new FGD 
systems was also reviewed (OAQPS-
78-1, Vl-B-14). As described in this 
review, none of systems tested had 
automatic process instrumentation 
control in operation. All adjustments to 
scrubber operation were made by 
intermittent, manual adjustments by an 
operator. Automatic process controls, 
which provide immediate and 
continuous adjustments, can reduce the 
process control response time and the 
magnitude of FGD efficiency variation. 
Even the best controlled FGD systems 
tested (the Shawnee FGD system, which 
was designed in the 1960's) employed 
only feedback pH process control 
systems (OAQPS-78-1, IV-J-20). None 
of these existing FGD systems were 
designed with the feedforward rrocess 
control features now used in Japan 
(OAQPS-78-1, 11-1-359) for the 
automatic adjustment of scrubber make
up in response to changing operating 
conditions. These systems respond to 
boiler load changes or the amount of 
SO, in the flue gases to be cleaned 
before they impact the scrubbing 
system. The use of such systems would 
improve the control of short-term FGD 
e_fficiency variation. At the FGD systems 
tested, the actual flue gas SO, 
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concentration (affected by coal sulfur 
content) and gas volume (affected by · 
boiler load) was not routinely monitored 
by the FGD system operators for the 
purpose of controlling the FGD 
operation as is currently practiced in 
Japan (OAQPS-78-1, II-1-359). Thus, 
even the best controlled existing 
systems tested were not representative 
of the control of process variation that 
would be expected in the performance 
of new FGD systems to be operated in 
the 1980's (OAQPS-78-1, Vl-B-14). For 
the purpose of describing the range in 
performance of an FGD system using 
only feedback pH control and which are 
known to have received close attention 
by operating personnel, the data 
recorded at these two existing FGD 
systems (Pittsburgh, test II and 
Shawnee-TCA) have been used by EPA 
to project the maximum process 
variation that would result {0.23 
geometric standard deviation) at a 95 
percent confidence interval for a base 
loaded boiler. The data from Louisville 
was used to represent performance of a 
peak loaded boiler (0.36 geometric 
standard deviation at the 95 percent 
confidence level). These values are 
conservative because the data collected 
at the existing FGD systems tested are 
not representative of the lower process 
variation that would be expected in 
future FGD systems designed with 
improved process control systems 
(OAQPS-78-1, Vl-B-14). 

EPA's statistical analysis of scrubber 
efficency is in close agreement with the 
UARG analysis when-the same process 
variation and amount of autocorrelation 
was assumed. EPA's analysis showed 
about the same autocorrelation effect · 
(the tendency for scrubber efficiency to 
follow the previous day's performance) 
as UARG's analysis. A "worst-case" 0.7 
autocorrelation factor was used in both 
analyses even though a more favorable 
0.6 factor could have been used based 
upon the measured autocorrelation of 
the data at the Shawnee-TCA and 
Pittsburgh tests. A comparison of the 
minimum 30-day average performance 
of a FGD system based upon EPA and 
UARG process variation assumptions is 
given in Table 5a. ~ 

The EPA analysis (OAQPS-78-1, VI
B-13) summarized in Tables 5a and 5b 
shows the median scrubbing efficicny 
required to achieve various minimum 30-
day rolling average removal levels 
(probability of 1 violation in 10 years). 
The three sets of estimates shown are 
based on (1) the same process control 
demonstrated at Pittsburgh. test Il and 
loaded, well-operated existing plant 
(o-.=0.20 on average and u.=0.23 at the 

' 9S percent confidence level), (2) the 
same process control demonstrated at 
Louisville which represents a peak 
loaded, existing plant (o-1 =0.32 on 
average and o-1 =0.36 at the 9S percent 
confidence level), and (3) the poor 
process control projected by UARG 
(o-1 =0.29 on average and o-1 =0.43 at the 
9S percent confidence level). The 
process variation is described on a 24-
hour, geometric standard deviation (u,) 
basis to allow comparison with UARG's 
analysis. However, the minimum FGD 
efficiencies shown in Tables Sa and Sb 
are 30-day rolling averages. 

It is evident from the analysis 
summarized in Table Sa that if a new 
FGD system could be operated at least 
as well as the two best controlled 
existing FGD systems tested, a 92 
percent efficient scrubber (median) can 
achieve between 88 and 89 percent 
control on a 30-day rolling average 
Shawnee-TCA. which represents a base 

basis. 1 More than 89 percent minimum 
reduction could be obtained if the 
process variations in new FGD systems 
are kept under better control with new 
control system instruments and careful 
attention by operating personnel. Even 
the peak-loaded Louisville system, 
which has much higher process 
variability (o-,=0.32 on average), could 
achieve 86 to 87 percent reduction. 

When reviewing the results of 
analyses contained in Tables Sa and Sb, 
it must be kept In mind that they 
represent "worst case" projections of 
compliance capability. Neither the 
UARG nor EPA projections took intc. 
account load shifting or the effect of a 
spare FGD module as a means of 
countering worst-case system 
performw:ice (as portrayed by the .95 
percent confidence level). 

1 With a risk assumption of one violation per year 
{the assumption used by UARG) the minimum 30-
day rolling average was between 89 percent and 90 
percent control at the 95 percent confidence level 
[OAQPS-78-1, Vl-B-13, page 1-4). 

Table 5a.-M8dian FGD Elficiency to Attain Minimum 30-day Rolling Average Standard for Bllss Loaded 
Units<•> 

Minimum 31Hlay rolling average Median efficiency for existing well-conlrollad Median efftciency for aft exisling FGO 
FGO efficiency FGO systems tested £EPA basis] systems tested CUARG basis] 

90 ··--·-.... ___ ,, __ ,_,_ ............... . 
89 ......... _, ____ _ 

88 .. -·-·-·-------87 ............................ _ .. , __ , __ ........ . 
86 ........ ,_ .......... :. __ , __ _ 

85---·---------·-

Average 
lcr.=0.20) 

92.6 
91.8 
91.1 
90.3 
119.8 
88.8 

Maximum Average 
(cr.-0.23) (v.~0.29) 

92.9 
82.2 
91.5 
90.8 
90.1 
89.3 

93.5 
82.9 
92.2 
81.8 
80.9 
90.3 

tu 
94.4 
93.8 
13.3 
92.8 
82.3 

w Estimates are based on probability of only 1 violation in 10 yeani. Process variation (v. II expressed as one geomelrie 
standard deviation, 24-hOw basisl. The maximum process variation Is projected at the 95111 percentile. 

~ Table 5b.-Median FGO Efficiency to Attain 
Minimum 30-day Rolling Average Standard for Peak 

Loaded Units. W 

Minimum 30-day 
rolling average 
FGD etf!Ciency 

90 
89 
88 
87 
86 
85 

Median elliciency for peak loaded. 
existing FGO systems tested £EPA 

basis) 

Average Maximum 
(v.=0.32) Cv.=0.36) 

93.8 942 
93.2 93.6 
92.t' 93.1 
82.0 92.5 
81.4 81.11 
80.8 81.3 

.., Estimates are based on probabifrty of only 1 'liolation In 
10 ll9B'S- Process variation (er,) ii expressed as one geomet. 
ric standard devialiolt, 2•·hour basis, The maximum process 
variation Is projec1ed a1 the 85111 percentile. 

EPA also contended that an FGD 
system supplier could miss the mark in 
designing a 92 percent median efficiency 
FGD system and that a miscalculation of 
only 1 or 2 percent in median efficiency 
would prevent the FGD system from 
complying with the final SOs percent 
reduction standard (UARG petition, 
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Appendix B, p. 64). EPA specifically 
addressed this miss-the-mark argument 
when it established a variable control 
standard (70 percent to 90 percent 
reduction). In the preamble to the final 
standard EPA stated, "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" (44 
FR 33583, left column). An FGD system 
designed for high-sulfur coal would 
increase in scrubbing efficiency if a 
lower-sulfur coal were fired, and the 
amount of removal required for 
compliance would drop from 90 percent 
to as low as 70 percent reduction in 
potential SO, emissions. 

Even if, as UARG contends, an FGD 
system on a 30-day rolling average basis 
(through poor design or operating 
practices) could only attain 8S percent 
reduction, the facility would comply 
with the promulgated 90 percent 
reduction standard when credits for 
sulfur removed by coal washing, 
pulverizers, and in bottom and fly ash 
are considered. These er.edits which can 
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be substantial, are summarized as 
follows: 

1. Coal washing. On high-sulfur 
midwestern coals that would be subject 
to the 90 percent reduction requirement, 
an average of 27 percent sulfur removal 
was achieved by conventional coal 
washing plants in 1978 (OAQPS-78-1), 
IV-D-761). Even in Ohio where the 
lowest average coal washing reduction 
was recorded, 20 percent reduction was 
attained. These data represent current 
industry practice and do not necessarily 
represent full application of state-of-the
art in coal cleaning technology. 

2. Coal pulverizers. Additional sulfur 
reductions are also attainable with coal 
pulverizers used at power plants. Coal is 
typically pulverized at power plants 
prior to combustion. By selecting a 
specific type of coal pulverizer (one that 
will reject pyrites from the pulverized 
coal), sulfur can be removed. One utility 
company reported to EPA that sulfur 
reductions of 123 to 383 (with 24% 
average removal) had been obtained 
(OAQPS-78-1, II-D-179) by the 
pulvizers alone when a program had 
been implemented to optimize the 
rejection of pyrites by the pulverizer 
equipment. 

3. Ash retention. One utility company 
has reported 0.43 to 5.13 sulfur removal 
credit in bottom ash alone with eastern 
and midwestern coals and 7.33 to 15.93 
removal with a western coal (OAQPS-
78-1, 11-B-72). To determine how much 
sulfur is removed by the bottom ash and 
fly ash combined, EPA conducted a 
study in which numerous boilers were 
tested. The amount of SO, emitted was 
compared to the potential SOa emissions 
in the coal. For eight western coals and 
six midwestem coals, an average sulfur 
retention of 20 percent and 10 percent, 
respectively, was found (OAQPS-78-i, 
IV-A-6). Thus, an average of at least 10 
percent SOa reduction can be attributed 
to sulfur retention in coal ash. 

These credits together with an FGD 
system continuously achieving as little 
as 85 percent reduction are sufficient to 
attain compliance with the final SOa 
percent reduction standard as is shown 
in Table 6: 

Table 6.-lmpsct of Sulfur Reduction Credits 
on Required FGO Control Efficiencies to 
Attain 90 Percent Overall so. Reduction 

'Complianee 
so, removal method Option 

A B c 

Coal washing removal, percent - 27 20 s 
Pulverizer, fly ash, and bottom ash 

redUClion, percent .• ___ 10 4 0 
FGD system removal, percent_ 85 S7 88 
Overall SO, redu..-tion in potenUal 

emissions ..... ·--·-·--- 80 80 80 

Table 6 illustrates that even if the 
FGD system attained only 85 percent 
reduction as UARG has claimed, the 90 
percent removal standard would be 
achieved (Option A) even if a coal 
washing plant attained only 27 percent 
reduction in sulfur (the average 
reduction reported by the National Coal 
Association for conventional coal 
washing plants, OAQPS-78-1, IV-D-
761). In addition. Table 6 illustrates that 
less fuel credit Is needed when the FGD 
system attains more than 85 percent 
reduction (Options B and C). For 
example, even if the minimum amount of 
coal washing curently being achieved 
(20 percent in Ohio) is attained, only 87 
percent FGD reduction would be" 
needed. Thus, less than average or only 
average sulfur reduction credits (i.e., 
only 8-27% coal washing and 0-103 
pulverizer, bottom ash and fly ash 
credits} would be needed to comply with 
the 90 percent reduction standard even 
If the FGD system alone only attained 85 
to 89 percent control. Moreover, for 75 
percent of the nation's coal reserves 
which have potential emissions less 
than 260 ng!J (6.0 lbs/million Btu) heat 
input (OAQPS-78-1, IV-E-12. page 18), 
less than 90 percent reduction in 
potential S01 emissions would be 
needed to meet the standard. 

The.statistical analysis submitted by 
UARG does not address the basis (FGD 
and sulfur reduction credits) of the 
standard and therefore does not alter 
the conclusions regarding the 
achievability of the promulgated percent 
reduction standard. The prescribed level 
can be achieved at the individual plant 
level even under the most demanding 
conditions through the application of 
scrubbers together with sulfur reduction 
credits. 

Finally, UARG's petition (p. 15) states 
that the final standard was biased by an 
error in the preamble (see table. 44 FR 
33592) which incorrectly referred to 
certain FGD removal efficiencies as 
"averages" rather than as geometric 
"means" (medians). These removal 
efficiencies were properly referred to as 
"means" in the EPA test reports. This 
discrepancy had no bearing on EPA's 
decision to promulgate a 90 percent SO, 
standard. Even though UARG claims a 
bias was introduced. their consultant's 
report states (see Appendix B. Page 46): 

Therefore, even though EPA mistakenly 
used the term "average SO, removal" In the 
promulgation, it is obvious that when the· 
phrase "mean FGD efficiency" is used, EPA is 
correctly referred to the mean (or median) of 
the Jong-normal distribution of (1-eff). · 

Thus, even though Entropy (UARG's 
consultant which prepared their 
statistical analysis in Appendix B) 
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"discovered a discrepancy" as UARG 
alleges. they did not reach a conclusion 
as UARG has done, that a simple 
transcription error in preparation of the 
preamble undermined the credibility of 
EPA's analysis of the test data. In fact, 
the analysis of test data performed by 
EPA (OAQPS-78-1, ll-B-4) used correct 
statistical terminology. 

The Sierra Club also submitted a 
. petition that questioned the promulgated 

90 percent, 30-day rolling average . 
standard. The petition asks "why the 
final percentage of removal for 'full 
scrubbing' was set at only 90 percent for 
a 30-day average" in view of the 
preamble to the proposal which 
mentions a 92 percent reduction (43 FR 
42159). The petition states that "EPA 
indicated that 85 percent scrubbing on a 
24-hour average was equivalent to 92 
percent on a 30-day average." This 
statement is a misquotation. The 
preamble actually stated that "an FGD 
system that could achieve a 92 percent 
long-term (30 days or more) mean SOa 
removal would comply with the 
proposed 85 percent (24-hour average) 
requirement." The long-term mean 
referred to is the median value 
(geometric mean) of FGD system 
performance, not an equivalent 
standard. Reference in the preamble 
was made to the background 
Information supplement (OAQPS-78-1, . 
III-B-4) which provided "a more 
detailed discussion of these findings." 
The 92 percent removal is described 
therein as the median (geometric mean) 

· of the statistical distribution defined by 
the "line of improved performance" in 
Figure 4-1. A median is the middle 
number in a given sequence of numbers. 
Thus for a sequence of 24-hour or 30-day 
rolling average efficiencies, the median 
SO. removal (92 percent) is a level at 
which one-half of the 30-day rolling 
average FGD system efficiencies would 
be higher and one-half would be lower. 
Since one-half of the expected removal 
efficiencies would be lower than the 92 
percent median, a standard could not be 
set at that level. The standard must 
recognize the range of 30-day rolling 
average FGD efficiencies that would be 
expected. The petition is based upon a 
misconception as to the meaning of the 
92 percent value (a median) and is 
therefore not new information of central 
relevance to this Issue. 

The Envfronmental Defense Fund 
requested that EPA consider the 
relevance of the lime/limestone-adipic · 
acid tests at Shawnee to this 
rulemaking. Adipic acid has been found 
to merease FGD system performance by 
limiting the drop in pH that normally 
occurs at the gas/liquid interface during 
SO, absorption. Test runs at Shawnee 
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showed increased FGD performance (in 
one test series the efficiency increased 
from 71 percent to 93 percent) with no 
apparent adverse impact upon FGD 
system operation. 

EPA agrees that use of adipic acid 
additive in lime/limestone scrubbing 
solutions appears very promising and is 
currently planning a full-scale FGD 
system demonstration. Several 
important areas are to be evaluated in 
the EPA test program. The handling and 
disposal characteristics of waste sludges 
from the scrubber must be evaluated to 
see that adipic acid does not affect 
control of leachates into groundwater. In 
addition, the consumption rate of adipic 
acid by the FGD system and its ultimate 
disposition must be evaluated. 
Furthermore, tests must be conducted to 
show whether or not the concentration 
of adipic acid in FGD system sludge 
poses significant environmental 
problems. In the absence of such data, 
EPA does not believe it prudent to 
include adipic acid as a basis for the 
current revised standard. 

JV. Particulate Matter Standards 
Only one of the four petitions for 

reconsideration raised issues concerning 
the particulate matter standard. In their 
petition, the Utility Air Regulatory 
Gronp (UARG) argued principally that 
baghouse technology was not 
demonstrated on large coal-fired utility 
boilers and that the 13 ng/J (0.03 lb/ 
million Btu) heat input standard could 
not be achieved at reasonable costs 
with electrostatic precipitators on low
sulfur coal applications. They also noted 
that emission test data on a 350 MW 
baghouse application was placed in the 
record after the close of the comment 
period. In response to these data, UARG 
presented operating information on 
baghouse systems obtained from two 
coal-fired installations. In addition they 
restated arguments that had been raised 
in their January 1979 comments 
concerning EPA's data base and the 
potential effects of NO. and SO, 
emission control on particulate 
emissions. 

In reaching his decision that baghouse 
technology is adequately demonstrated, 
the Administrator took into account a 
number of factors. In addition to the 
emission test data and other technical 
information contained in the record, he 
placed significant weight on the fact that 
at least 26 baghouse-equipped coal-fired 
electric utility steam generators were 
operating prior to promulgation of the 
standard and that 28 additional units 
were planned to start operation by the 

end of 1982. He also noted that some of 
the utility companies operating 
baghouses on coal-fired steam 
generators were ordering more 
baghouses and that none of them had 
announced plans to decommission or 
retrofit a baghouse controlled plant 
because of operating or cost problems. 
The Administrator believed that this 
was a strong indication that some 
segments of the utility industry believe 
that baghouses are practical, 
economical, and adequately 
demonstrated systems for control of 
particulate emissions. These electric 
utility baghouses are being applied to a 
wide range of sizes of steam generators 
and to coals of varying rank and sulfur 
content. The Industrial Gas Cleaning 
Institute speaking for the manufacturers 
of baghouses submitted comments 
(OAQPS-78-1, IV-D-247) confirming 
that baghouses are adequately 
demonstrated systems for control of 
particulate emissions from coal-fired 
steam-electric generators of all sizes and 
types. 

In the proposal, EPA acknowledged 
that large baghouses of the size that 
would typically be used to meet the 
standard had only been recently 
activated. Further, the Agency 
announced that It planned to test a 350 
MW unit (43 FR 42169, center column). 
The validated test data from this unit, 
located at the Harrington Station, 
demonstrated that the standard could be 
achieved at large facilities (OAQPS-78-
1, V-B-1, page 4-1). The Agency also 
became aware that the operators of the 
facility were encountering start-up 
problems. After carefully evaluating the 
situation, the Agency concluded that the 
problems were temporary in nature (44 
FR 33585, left column). 

Furthermore, Appendix E of the 
UARG petition supports the Agency 
finding. According to Appendix E, the 
start-up problems experienced at 
Harrington Station (Unit #2) have not 
affected unit availability nor have they 
altered the utility's plans for equipping 
another large coal-fired steam generator 
at the site (Unit #3) with a baghouse. 
Appendix E noted, "The company feels 
that the baghouse achieved an 
availability equal to that of the 
electrostatic precipitator installed in 
unit 1" (UARG petition, Appendix E, 
page 2). The Appendix also examined 
two retrofit baghouse installations on 
boilers firing Texas lignite al the 
Monticello Station (Unit #1 and Unit 
#2). While the first unit that came on 
line experienced problems, Appendix E 
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notes, "Since the.start-up of Unit Z bag 
filter, the baghouse has been operational 
at all times the boiler was on line (due 
to the solution of the majority of the 
problems associated with Unit 1 
baghouse)" (UARG petition, Appendix 
E. page 5). These findings served to 
reinforce the Agency's conclusion that 
problems encountered at these initial 
install a lions are correctible. 

Based on the Harrington and 
Monticello experience, UARG 
mail\tained that EPA did not properly 
consider the cost of activating and 
maintairting a baghouse. Contrary to 
UARG's position, the cost estimates 
developed by EPA provide liberal 
allo"".ances for start-up and continued 
maintenance. For example, the Agency's 
cost estimates for a baghouse for a 350 
MW power plant providesl over $1.4 
million for start-up and first year 
maintenance of which $440,000 was 
included for bag replacement (OAQPS-
78-1, II-A-64 and VI-B-12). For 
subsequent years, $710,000 per year was 
allowed for routine maintenance of 
which $440,000 was included for bag 
replacement. In comparison, the UARG 
petition indicated that bag replacement 
costs during the first year of operation of 
the baghouse at the Harrington Station 
(350 MW capacity) would be $250.000 
and the bag replacement costs at the 
two Monticello baghouse units (610 MW 
capacity total) would total about 
$642,000. From the information provided 
by UARG, it appears that the Agency 
has fully accounted for any potential 
costs that may be incurred during start
up or annual maintenance. 

UARG further maintained that higher 
pressure drops encountered at these 
initial installations would increase the 
cost of power to operate a baghouse 
beyond those estimated by the Agency. 
The Administrator agrees that if higher 
pressure drops are encountered an 
increase in cost will be incurred. 
However, even assuming that the 
pressure drops initially experienced at 
the Harrington and Monticello Stations 
occur generally, the annual cost will not 
increase sufficiently to affect the 
Administrator's decision that the 
standard can· be achieved at a 
reasonable cost. For example, the 
increase in pressure drop reported by 
UARG (UARG petition, page 43) at the 
Harrington station would result in a cost 
penalty of about $191,000 per year, 
which represents only a 4.5 percent 
increase in the total annualized 
baghouse costs projected by EPA 
(OAQPS-78-1, ll-A-64, page 3-18) and 
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less than one percent increase in 
relation to utility operating costs. It 
should be reported, however, that as a 
result of corrective measures taken al 
Harrington station since start-up. the 
operating pressure drop reported by 
UARG has been reduced. If the pressure 
drop stabilizes at this improved level 2 
kilopascals (8 inches H,O] rather than 
the 2.75 kilopascals (11 inches H20) 
suggested by UARG the $191.000 cost 
penalty would be reduced by some 
$90,000 per year (OAQPS-78-1, Vl-B-11 
and UARG petition, page 43). 

UARG also maintained that a period 
longer than 180 days after start-up is 
required to shake down new·baghouse 
installations, and that EPA should 
amend 40 CFR 60.8, which requires 
compliance to be demonstrated within 
180 days of start-up. UARG based these 
comments on the experience at the 
Harrington and Monticello Stations. It is 
important to understand that 40 CFR 
60.8 only requires compliance with the 
emission standards within 180 days of 
start-up and does not require, or even 
suggest, that the operation of the facility 
be optimized within that time period. 
Optimization of a system is a continual 
process based on experience gained 
with time. On the other hand, a system 
may be fully capable of compliance with 
the standard before it is fully optimized. 

In the case of the Harrington station 
the initial performance test was 
conducted by the utility during October 
1978 (which was within four months of 
start-up). The initial test and a 
subsequent one were found however, to 
be invalid due to testing errors and 
therefore it was February 1979 before 
valid test results were obtained for the 
Harrington Unit (OAQPS-78-1, IV-B-1, 
page 42). This test clearly demonstrated 
achievement of the 13 ng/J (0.03 lb/ 
million Btu) heat input emission level. 
These results were obtained even 
though the unit was still undergoing 
operation and maintenance refinements. 
With respect to the Monticello station. 
UARG reported that no actual 
performance test data are available 
(UARG petition, Appendix E, page 6). 

UARG also maintained that 
baghouses are not suitable for peaking 
units because of the high energy penalty 
associated with keeping the baghouse 
above the dew point. EPA recognizes 
that baghouses may not be the best 
control device for all applicatione. In 
those instances where high energy 
penalties may be incurred in heating the 
baghouse above the dew point, the · 
utility would have the option of 
employing an electrostatic precipitator. 
However,· some utilities will be using 
baghouses for peaking units. For 

example, the baghouse control system 
on four subbituminous, pulverized coal
fired boilers at the Kramer Station have 
been equipped with baghouse preheat 
systems and that station will be placed 
in peaking service in the near future 
(OAQPS-78-1, Vl-B-10]. 

UARG also argued that it may be 
necessary to install a by-pass system in 
conjunction with a baghouse to protect 
the baghouse from damage during 
certain operation modes. The use of 
such a system during periods of start-up, 
shutdown, or malfunction is allowed by 
the standard when in keeping with good 
operating practice. 

The UA_RG petition implied that the 
test data base for electrostatic 
precipitator systems (ESP) is inadequate 
for determining that such systems can 
meet the standard. Contrary to UARG's 
position, the EPA data base for the 
standard included test data obtained 
under worst-case conditions, such a·s (1) 
when high resistivity ash was being 
collected, (2) during sootblowing. and (3) 
when no additives to enhance ESP 
performance were used (OAQPS-78-1, 
111-B-1, page 4-11 and 4-12). Even when 
all of the foregoing worst-case 
conditions were incurred 
simultaneously, particulate matter 
emission levels were still less than the 
standard. It should also be understood 
that none of the ESP systems tested 
were larger than the model sizes used 
for estimating the cost of control under 
worst-case conditions. 

The UARG petition also questioned 
the Administrator's reasoning in failing 
to evaluate the economic impact of 
applying a 197 square meter per actual 
cubic meter per second (1000 ft 2/1000 
ACFMJ cold-side ESP to achieve the 
standard under adverse conditions such 
as when firing low-sulfur coal. The 
Administrator did not evaluate the 
economic impact of applying a large, 
cold-side ESP because a smaller, less 
costly 128 square meter per actual cubic 
meter per second (650 ft 2/1000 ACFM) 
hot-side ESP would typically be used. 
The Administrator believed that it 
would have been non-productive to 
investigate the economics of a cold-side 
ESP when a hot-side ESP would achieve 
the same level of emission control at a 
lower cost. 

The UARG petition also suggested 
that hot-side ESP's are not always the 
best choice for low-sulfur coal 
applications. The Administrator agrees 
with this position. In some case, low
sulfur coals rroduce an ash which is 
relatively easy to collect since flyash 
resistivity is not e problem. Under such 
conditions it would be less costly to 
apply a cold-side ESP and therefore·it 
would be the preferred approach. 
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However, when developing cost impacts 
of the standard, the Agency focused on 
typical low-sulfur coal applications 
which represents worst case conditions, 
and therefore assessed only hot-side 
precipita tors. 

The UARG petition suggests that in 
some cases the addition of chemical 
additives to the flue gas may be required 
to achieve the standard with ESPs, and 
fhe Agency should have fully assessed 
the environmental impact of using such 
additives. The Administrator, after 
assessing all available data, concluded 
that the use of additives to improve ESP 
performance would not be necessa·ry 
(OAQPS-78-1, lll-B-1, page 4-11). 
Therefore, it was not incumbent upon 
EPA to account for the environmental 
impact of the use of additives other than 
to note that such additives could 
increase SO, or acid mist emissions. In 
instances where a utility elects to 
:?mploy additives as a cost saving . 
measure, their potential effect on the 
environment can be assessed on a case
by-case basis during the new source 
review process. 

UARG also maintained that there are 
special problems with some low-sulfur 
coals that would preclude the use of hot
side ESPs and attached Appendix Fin 
support of their position. Review of 
Appendix F reveals that while the 
author discussed certain problems 
related to the application of hot-side 
ESPs on some western low-sulfur coal, 
he also set forth effective techniques for 
resolving these problems. The author 
concluded, "The evidence of more than 
11 years of experience indicates that hot 
precipila tors are here to st y and very 
likely their use on all types of coal will 
increase." 

UARG also argued that the data base 
in support of the final particulate 
standard for oil-fired steam generating 
units was inadequate. The standard is 
based on a number of studies of 
particulate matter control for oil-fired 
boilers. These studies were summarized 
and referenced in the BID for the 
proposed standard [OAQPS-78-1. 111-B-
1, page 4-39). These earlier studies 
{Control of Particulate Matter from Oil 
Burners and Boilers. April 1976, EPA-
450/3-71HJ05; and Particulate Emission 
Control Systems for Oil-fired Boilers, 
December 1974, EPA-450/3-74-063) 
support the conclusion that ESP control 
systems are applicable to oil-fired steam 
generators and that such emission 
control systems can achieve the 
standard. The achievability of the 
standard was also confirmed by the 
Hawaiian Electric Company, a firm that 
would be significantly affected by the 
standard since virtually all their new 
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generating capacity will be oil-fired due 
to their location. In their comments the 
company indicated, "Hawaiian Electric 
Company supports the standards as 
proposed in so far as they impact upon 
the electric utilities in Hawaii" 
(OAQPS-7S-1, IV-D-159). 

UARG also argued that the 
Administrator had little or no data upon 
which to base a conclusion that the 
particulate standard is achievable for 
lignite-fired units. In making this 
assertion, UARG failed to recognize that 
the Agency had extensively analyzed 
lignite-fired units in 1976 and concluded 
that they could employ the same types 
of control systems as those used for 
other coal types (EPA-450/2-7&-030a, 
page 11-29). Additionally, review of the 
literature and other sources revealed no 
new data that would alter this finding 
(Some of the data considered includes 
OAQPS-7S-1, Il-1-59, 11-1-312, and 11-1-
322) and the Agency continues to 
believe that the emission standards are 
achievable when firing all types of coal 
including lignite coal. UARG has not 
provided any information during the 
comment period or in their petition 
which would suggest any unique 
problems associated with the control of 
particulate matter from lignite-fired 
units. 

The UARG petition alleged that the 
Administrator did not take into account 
the effect of NO. control in conjunction 
with promulgation of the particulate 
standard. In developing the NO. 
standard, the Administrator assessed 
the possibility that NO, controls may 
increase ash combustibles and thereby 
affect the mass and characteristics of 
particulate emissions. The 
Administrator concluded, however, that 
the NO, standard can be achieved 
without any increase in ash 
combustibles or any significant change 
in ash characteristics and therefore 
there would be no impact on the 
particulate standard (OAQPS-7S-1, lll
B-2, page 6-14). 

UARG also raised the issue of sulfate 
carryover from the scrubber slurry and 
its potential effect on particula le 
emissions. EPA initially addressed this 
issue at proposal and concluded that 
with proper mist eliminator design and 
maintenance, liquid entrainment can be 
controlled to an acceptable level (43 FR 
42170, left column). Since that time, no 
new information has been presented 
that would lead the Administrator to 
reconsider that finding. 

In summary, UARG failed to present 
any new information on particulate 
matter control that is centrally relevant 
to the outcome of the rule. 

V. NOz Standards 
The Utility Air Regulatory Group 

(UARG) sought reconsideration of the 
NO, standards. They maintained that 
the record did not support EPA's 
findings that the final standards could 
be achieved by all boiler types, on a 
variety of coals, and on a continuous 
basis without an unreasonable risk of 
adverse side effects. In support of this 
position, they argued that while EPA's 
short-term emissions data provided 
insight into NO. levels attainable by 
utility boilers under specified conditions 
during short-term periods, they did not 
sufficiently support EPA's standards 
based on continuous compliance. 
Further, they maintained that the 
continuous monitoring data rr:lied on by 
the Agency does not support the general 
conclusions that all boiler types can 
meet the standards on a variety of coals 
under all operating conditions. They 
also argued that the Agency failed to 
collect or adequately analyze data on 
the adverse side effects of low-NO. 
operations. Finally, they contended that 
vendor guarantees have been shown not 
to support the revised standards. The 
arguments presented in the petition 
were discussed in detail in an 
accompanying report prepared by 
UARG's consultant. 

In general, the UARG petition merely 
reiterated comments submitted in 
January 1979. Their arguments 
concerning short-term test data, the 
potential adverse side effects of low
NO. operation, and manufacturer's 
guarantees did not reflect new 
information nor were they substantially 
different from those presented earlier. 
For example, in their petition, UARG 
asserted that new information received 
at the close of comment period revealed 
that certain data EPA relied upon to 
conclude that low-NO, operations do 
not increase the emissions of polycyclic. 
organic matter (POM) are of 
questionable validity (UARG petition, 
page 56). This comment repeats the 
position stated in UARG's January 15, 
1979, submittal (OAQPS 7S-1, IV-D-a11, 
attachment-KVB report, January 1979, 
page 86). More importantly, UARG 
failed to recognize that EPA did not rely 
on the tests in question and that the 
Agency noted in the BID for the 
proposed standards (OAQPS-7S-1, lll
B-2, page 6-12) that the data were 
insufficient to draw any conclusion on 
the effects of modern, low-NO, Babcock 
and Wilcox burners on POM emissions. 
Instead, EPA based its conclusions in 
regard to POM on its finding that 
combustion efficiency would not 
decrease during low-NO. operation and 
therefore, there would not be an . 
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increase in POM emissions (43 FR 42171, 
left column and OAQPS-7S-1. 111-B-2, 
page 9-6). 

Similarly, UARG did not present any 
new data in regard to boiler tube 
corrosion. They merely restated the 
arguments they had raised in their 
January 1979 comments which 
questioned EPA's reliance on corrosion 
test samples (coupons). EPA believes 
that proper consideration has been 
given to the corrosion issues and 
substantial data exist t6 support the 
Administrator's finding that the final 
i;equiremenls are achievable without 
any significant adverse side effect (44 
FR 33602, left column). In addition, 
UARG also maintained that the Agency 
should explain why it dismissed the 190 
ng/J (0.45 lb/million Btu) heat input NOR 
emission limit (44 FR 33602, right 
column) applicable to power plants in 
New Mexico. In dismissing the 
·recommendation that the Agency adopt 
a 190 ng/J emission limit, the 
Administrator noted that the only 
support for such an emission limitation 
was in the form of vendor guarantees. 

In relation to vendor guarantees, 
UARG maintained in their January 
comments and reiterate in their petition 
that EPA should not rely on vendor 
guarantees as support for the revised 
standards. EPA cannot subscribe to 
UARG's narrow position. While vendor 
guarantees alone would not provide a 
sufficient basis for a new source 
performance standard, EPA believes 
that consideration of vendor guarantees 

. when supported by other findings is 
appropriate. In this instance, the vendor 
guarantees served to confirm EPA 
findings that the boiler manufacturers 
possess the requisite technology to 
achieve the final emission limitations. 
This approach was described by Foster 
Wheeler in their January 3, 1979, letter 
to UARG, (OAQPS 76-1, IV-D-611, 
ettachment-KVB report, January 1979, 
page 119) that states, "When a 
government regulation, which has a 
major effect on steam generator design, 
is changed it is unreasonable to judge 
the capability of a manufacturer to meet 
the new regulation by evaluating 
equipment designed for the older less 
stringent regulation." 

This observation is also germane to 
the arguments raised by UARG with 
respect to EPA data on short-term 
emission tests end continuous 
monitoring. In essence, UARG 
maintained that the EPA data base was 
inadequate because boilers designed 
and operated lo meet the old 300 ng/J 
(0.7 lb/million Btu) heat input limitation 
under Subpart D have not been shown 
to be in continuous compliance with the 
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new standard undet Subpart Da. While 
this statement is true, these units, which 
were designed and operated to meet the 
old standard, incurred only five 
exceedances of the new standards on a 
monthly basis. Moreover, a review of . 
the available 34 months of continuous 
monitoring data from six utility boilers 
revealed that they all operated well 
below the applicable standard (OAQPS-
78-1, V-B-1). 

In addition, UARG argued that the 
available continuous monitoring data 
demonstrated that the Agency should 
not have relied on short-term test data. 
Citing Colstrip Units 1 and 2, they noted 
that less than one-third of the 3~day 
average emissions fell below the units' 
performance test levels of 125 ng/J (0.29 
lb/million Btu) heat input and 165 ng/J 
(0.38 lb/million Btu) heat input, 
respectively. They further maintained 
that this had not been considered by the 
Agency. In fact, the Administrator 
recognized at the time of promulgation 
that emission values obtained on short
term tests could not be achieved 
continuously because of potential 
adverse side effects and therefore 
established emission limits well above 
the values measured by such tests (% 
FR 42171, left column). In addition, EPA 
took into account the emission 
variability reflected by the available 
continuous monitoring data when it 
established a »day rolling average aQ 
the basis of determining compliance in 
the standards (44 FR 33586, left column). 

UARG also maintained in their 
petition that EPA should not rely on the 
Colstrip continuous monitoring data 
because it was obtained with uncertified 
monitors. The Administrator recognized 
that the Colstrip data should not oo 
relied on in absolute term11 sinca 
monitors were probably biased high by 
approximately 10 percent (OAQPS 78-1, 
III-8-2, page 5-7). EPA's analysis of 
data revealed, however, that it would be 
appropriate to use the data to draw 
conclusions about variability in 
emissions since the shortcoming of the 
Colstrip monitors did not bias such 
findings. This data together with data 
obtained using certified continuous 
monitors at five other facilities (OAQPS 
78-1, V-8-1, page 5-3) and the resulte 
from 3~day test programs (manual tests 
performed about twice per day) at threo 
additional plants (OAQPS 78-1, D-B-62 
and II-8-70) enabled the Administrator 
to conclude that emission variability 
under low-NOn operating conditions 
was small and therefore the prescribed 
emission levels are achievable on a 
continuous basis. 

UARG argued that since the only 
continuous monitoring data available 

was obtained fiom boilers manufactured 
by Combustion Engineering and on a 
limited number of coal types, the 
Agency did not have a sufficient basis 
for finding that the standards can be 
achieved by other manufacturers or 
when other types of coals are burned. 
The Administrator concluded after 
reviewing all available information that 
the other three major boiler 
manufacturers can achieve the Bame 
level of emission reduction as 
Combustion Engineering with a similar 
degree of emission variability (43 FR 
42171, left column and % FR 33586, 
middle column). This finding was 
confirmed by statements submitted to 
UARG and EPA by the other vendors 
that their designs could achieve the ftnal 
standards, although they expressed 
some concern about tube wastage 
potential (OAQPS-78-1, ill-0-611, 
attachment-KVB report. pages 118-121 
and IV-D-30). EPA has considered tuba 
wastage (corrosion) throughout the 
rulemaking and has determined that it 
will not be a problem at the N011 

emission levels required by the 
standards (44 FR 33602, left column). 
With respect to different coal types, the 
Agency concluded from its analysis of 
available data that N011 emissiono are 
ll'elatively insensitive to differing coal, 
characteristics and therefore other coal 
iypes will not pose a compliance 
problem (43 FR -ll2171, left column and 
OAQPS-78-1, IV-B-24). UARG did not 
eubmit any data to refute this finding. 

UARG also argued that the continuous 
monitoring data should have been 
accompanied by data on boiler 
operating conditions. EPA noted that the 
data were collected during extended 
periods representative of normal 
operations and therefore It reflected all 
operational transients that occuJTed. In 
particular, at Colstrip units 1 and Z more 
than one full year of continuous 
monitoring data was analyzed for each 
unit. In view of this, EPA believes that 
the data base accurately reflects the 
degree of emission variability likely to 
be encountered under normal operating 
conditiona. UARG recognized thio In 
principle in their January 15 commenti:;i 
(Part 4, page 15) when they stated that 
"continuous monitors would measure all 
variations In NOn emissiono due to 
operational transients, coal variability, 
pollution control equipment degradation, 
etc." 

Kn their petition, UARG restated their 
January 1979 comments that EPA'i:;i 
short-term test data were not 
representative and therefore should not 
serve as a basis for the standard. As 
noted earlier, EPA did not rely 
exclusively on short-term test data in 
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setting the final regulations. In addition, 
contrary to the UARG claim, EPA 
believes that the boiler test 
configurations used to achieve low-NO,. 
operations reflect sound engineering 
judgement and that the techniques . 
employed are applicable to modem 
boilers. This is not to say that the boiler 
manufacturers may not choose other 
approaches such as low-N011 burners to 
achieve the standardG. While 
recognizing that EPA's test program was 
concentrated on boilers from one 
manufacturer, sufficient data was 
obtained on the other major 
manufacturers' boilers to confirm the 
Agency's finding that they would exhibit 
similar emission characteristics (44 FR 
33586, left column). Therefore, in the 
absence of new information, the 
Administrator has no basis to 
reconsider his finding that the 
prescribed emission limitations are 
achievable on modern boilers produced 
by all four major manufacturers. 

VI. Emission Measurement and 
Compliance Determination 

The Utility Air Regulatory Group 
(UARG) raised several issues pertaining 
to the accuracy a"ld reliability of 
continuous monitors used to determine 
compliance with the SOn and N011 

standards. UARG particularly 
commented on the data from the 
Conesville Station. In addition, they also 
maintained that the sampling method for 
particulates was flawed. With respect to 
compliance determinations, UARG 
maintained that the method for 
calculating the 30-day rolling averages 
should be changed so that emissions 
before boiler outages are not included 
since they might bias the results. In 
addition, UARG argued that the 
standards were flawed since EPA had 
not included a statement as to how the 
Agency would consider monitoring 
accuracy In relation to compliance 
determination. With the exception of the 
method of calculating the 30-day rolling 
average and the comments on the 
Conesville station, the petition merely 
reiterated comments submitted prior to 
the close of the public comment period. 

As to the reliability and durability of 
continuous monitors, information in the 
docket (OAQPS-78-1, II-A-88, IV-A-ZO, 
IV-A-Z1, and IV-A-22) demonstrates 
that on-site continuous monitoring 
systems (CMS) are capable and have 
operated on a long-term basis producing 
data which meet or exceed the minimum 
data requirements of the standards. 

In reference to the Conesville project. 
UARG questioned why EPA dismissed 
the continuous monitoring results since 
it was the only long-term monitoring 
effort by EPA to gain instrument 
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operating experience. UARG maintained 
that this study showed monitor 
degradation over time and that it was 
representative of state-of-the-art 
monitoring system performance. This 
conclusion is erroneous. EPA does not 
consider the Conesville project adequate 
for drawing conclusions about monitor 
reliability because of problems which 
occurred during the project. 

To begin with, UARG is incorrect in 
suggesting that the goal of the project 
was to obtain instrument operating 
experience. The prim3ry purpose of the 
project was to obtain 90 days of 
continuous monitoring data on FGD 
system performance. Because of 
intermittent operation of the steam 
generator and the FGD system, this 
objective could not be achieved. As the 
end of the 90-day period approached, a 
decision was made to extend the test 
duration from three to six months. The 
intermittent system operation continued. 
As a result, when the FGD outages were 
deleted from the total project time of six 
months, the actual test duration was 
similar to those at the Louisville, 
Pittsburgh, and Chicago tests and did 
not, therefore, represent an extended 
test program. 

EPA does not consider the Conesville 
results to be representative of state-of
the-art monitoring system performance. 
Because of the intermittent operation 
throughout the test period (OAQPS-78-
1, IV-A-19, page 2), it became obvious 
that the goals of the program could not 
be met. As a result, monitoring system 
maintenance lapsed somewhat. For 
example, an ineffective sample 
conditioning system caused differences 
in monitor and reference method results 
(OAQPS-78-1, IV-A-20, page 3-2). If the 
EPA contractor had performed more 
rigorous quality assurance procedures, 
such as a repetition of the relative 
accuracy tests after monitor 
maintenance more useful results of the 
monitor's performance would have been 
obtained. Thus, the Conesville study re
emphasized the need for periodic 
comparisons of monitor and reference 
method data and the inherent value of 
sound quality assurance procedures. 

The UARG petition suggested that the 
stan,dards incorporate a statement as to 
how EPA will consider monitoring 
system ·accuracy during compliance 
determination. More specifically, UARG 
recommended that EPA define an error 
band for continuous monitoring data 
and explicitly state that the Agency will 
take no enforcement action if the data 
fall within the range of the error band. 
The Agency believes that such a 
provision is inappropriate. Throughout 
this rulemaking, EPA recognized the 

need for continuous monitoring systems 
to provide accurate and reproducible 
data. EPA also recognized that the 
accuracy of a CMS is affected by basic 
design principals of the CMS and by 
operating and maintenance procedures. 
For these reasons, the standards require 
that the monitors meet (1) published 
performance specifications (40 CFR Part 
60 Appendix B) and (2) a rigorous 
quality assurance program after they are 
installed at a source. The performance 
specifications contain a relative 
accuracy criterion which ·establishes an 
acceptable combined limit for accuracy 
and reproducibility for the monitoring 
system. Following the performance test 
of the CMS, the standards specify 
quality assurance requirements with 
respect to daily ca Ii bra lions of the 

_ instruments. As was noted in the 
rulemaking (44 FR 33611, right column), 
EPA has initiated laboratory and field 
studies to further refine the performance 
requirements for continuous monitors to 
include periodic demonstration of 
accuracy and reproducibility. In view of 
the existing performance requirements 
and EPA's program to further develop 
quality assurance procedures, the 
Administrator believes that the issue of 
continuous monitoring system accuracy 
was appropriately addressed. In doing 
so, he recognized that any questions of 
accuracy which may persist will have to 
be assessed on a case-by-case basis. 

The UARG petition also raised as an 
issue the calculation of the 30-day 
rolling average emission rate. UARG 
maintained that the use of emission data 
collected before a boiler outage may not 
be representative of the control system 
performance after the boiler resumes 
operation. UARG indicated that boiler 
outage could last from a few days to 
several weeks and suggested that if an 
outage extends for more than 15 days, a 
new compliance period should be 
initiated. UARG also suggested that if a 
boiler outage is less than 15 days 
duration and the performance of the 
emission control system is significantly 
improved following boiler start-up, a 
new compliance period should be 
initiated. UARG argued that the data 
following start-up would be more 
descriptive of the current system 
performance and hence would provide a 
better basis for enforcement. 

A basic premise of this rulemaking 
was that the standard should encourage 
not only in~tallation of best control 
systems but also effective operating and 
maintenance procedures (44 FR 33595 
center column, 33601 right column, and 
33597 right column). The 30-day rolling 
average facilitates this objective. In 
selecting this approach, the Agency 
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recognized that a 30-day average better 
reflects the engineering realities of S02 
and NOn control systems since it affords 
operators time to identify and respond 
to problems that affect control system 
efficiency. Daily enforcement (rolling 
average) was specified in order to 
encourage effective operating and 
maintenance procedures. Under this 
approach, any improvement in emission 
control system performance following. 
start-up will be reflected in the 
compliance calculation along with 
efficiency degradations occurring before 
the outage. Therefore, the 30-day rolling 
average provides an accurate picture of 
overall control system performance. 

On the other hand, the UARG 
suggestion would provide a distorted 
description of system performance since 
it would discount certain episodes of 
poor control system performance. That 
is, the system operator could allow the 
control system to degrade and then shut
down the boiler before a violation of the 
standard occurred. After start-up and 
any required maintenance, a new 
compliance period would commence, 
thereby excusing any excursions prior to 
a shut-down. In addition, since a new 

, averaging period would be initiated the 
Agency would be unable to enforce the 
standard for the first 29 boiler operating 
days after the boiler had resumed 
operation. In the face of this potential 
for circumvention of the standards, the 
Administrator rejects the UARG 
approach. 

UARG also reiterated their previous 
comments that EPA did not properly 
consider the accuracy and precision of 
Reference Method 5 for measuring 
particulate concentrations at or below 
13 ng/J (0.03 lb/million Btu) heat input. 
EPA has recognized throughout this 
rulemaking that obtaining accurate and 
precise measurements of very low 
concentrations of particulate matter is 
difficult. In view of this, detailed and 
exacting procedures for the clean-up 
and analyses of the sample probe, filter 
holder, and the filter were specified in 
Method 5 to assure accuracy in 
determining the mass collected. 
Additionally, EPA has required that the 
sampling time be increased from 60 
minutes to 120 minutes. This/ will 
increase the total sample volume frc;im a _ 
minimum of 30 dscf to 60 dscf, thus 
increasing the total mass collected to 
about 100 mg at a loading of 13 ng/J 
(0.03 lb/million Btu) heat input. EPA has 
concluded that measurement of mass at 
this level can be reproduced within ±10 
percent. 

UARG also maintained that less than 
ideal sampling can cause particulate 
emission measurements to be inaccurate 
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and this has not been evaluated. EPA 
has addressed the question of 
determining representative locations 
and the number of sampling points in 
some detail in the reference methods 
and appropriate subparts. These 
procedures were designed to assure 
accurate measurements. EPA has also 
evaluated the effects of less than ideal 
sampling locations and concluded that 
generally the results would be biased 
below actual emissions. Assessment of 
the extent of possible biases in 
measurement data, however, must be 
made on a case-by-case basis. 

UARG raised again the issue of acid 
mist generated by the FGD system being 
collected in the Reference Method 5 
sample, therefore rendering the emission 
limit unachievable. EPA has recognized 
this problem throughout the rulemaking. 
In response to the Agency's own 
findings and the public comments, the 
standards permit determination of 
particulate emissions upstream of the 
scrubber. In addition, EPA announced 
that it is studying the effect of acid mist 
on particulate collection and is 
developing procedures to correct the 
collected mass for the acid mist portion. 

VII. Applicability of Standards 
Sierra Pacific Power Company and 

Idaho Power Company (collectively, 
"Sierra Pacific") petitioned the 
Administrator to reconsider the 
definition of "affected facility,'' asking 
that the applicability date of the 
standards be established as the date of 
promulgation rather than the date of 
proposal. 40 CFR 60.40a provides: 

(a) The affected facility to which this 
subpart applies is each electric utility steam 
generating unit: . . . 

(2) For which construction or modification 
is commenced after September 18. 1978. 

September 19, 1978, is the date on 
which the proposed standard was 
publ!shed in the !Federal Register. EPA 
based this definition on sections 
111(a)(2) and 111(b)(6J of the Act. 
Section 111(a)(2) provides: 

The term "new source" means any 
stationary source, the construction or 
modification of which is commenced after the 
publication of regulations (or. if earlier, 
proposed regulations) prescribing e standard 
of performance under this section which will 
be applicable to such source. 

Section 111(b)(6) includes a similar 
provision specifically drafted to govern 
the applicability date of revised 
standards for fossil-fuel burning sources 
(of which this standard is the chief 
example.) It provides: 

Any new or modified fossil fuel-fired 
s_\ationary source which commences 
constru;:;tion prior to the date of publication 
of the proposed revised standards shall not 
be required to comply with such revised 
Gtandards. 

Sierra Pacific does not dispute that 
the Agency's definition of affected -
facility complies with the literal terms of 
sections 111(a)(2) and 111(b)(6). Sierra 
Pacific maintains, however, that the 
definition is unlawful. because the 
standard was promulgated more than 6 
months after the proposal, in violation of 
secti.ons 111(b)(1)(B) and 307(d)(10). 
Sechon 111(b)(l)(B) provides that a 
standard is to be promulgated within 90 
days of its proposal. Section 307[d)(10) 
allows the Administrator to extend 
promulgation deadlines, such as the 90-
d.ay deadline in section 111(b)(l)(B), to 
up to 6 months after proposal. Sierra 
Pacific argues that section 111(a)(2) does 
not apply unless the deadlines in 
sections 111(b)(t)(B) and 307(d)(10) are 
met. In this case the final standard was 
promulgated on June 11, 1979, somewhat 
less than 9 months after proposal. (It 
was announced by the Administrator at 
a press conference on May 25, 1979, and 
signed by him on June 1, 1979.) 

· In the Administrator's view, the 
applicability date is properly the date of 
proposal. First, the plain language of 
section 111(a)(2) provides that the 
applicability date is the date of 
proposal. Second, the legislative history 
of s~ction 111 shows that Congress did 
not mtend that the applicability date 
should be the date of proposal only 
where a standard was promulgated 
within 90 days of proposal. Section 
111(a)(2) took its present form in the 
conference committee bill that became 
the 1970 Clean Air Act Amendments, 
whereas the 90-day requirement came 
from the Senate bill, and there is no 
indication that Congress intended to link 
these two provisions. 2 

Moreover, this interpretation 
represents longstanding Agency 
practice. Even where responding to 
public comments delays promulgation 
more than 90 days. or more than 6 
months. after proposal. the applicability 
dates of new source performance 
standards are established as the date of 
proposal. See ~O CFR Part 60, Subparts 
D et seq. 

Sierra Pacific argues that its position 
has been adopted by EPA in 
"analogous" circumstances under the 
Clean Water Act. This is inaccurate. 
Section 306 of the Clean Water Act 
specifically provides that the date of 
proposal of a new source standard is the 
applicability date only if the standard is 
promulgated within 120 days of proposal 
(section 306(a)(2), (b)(l)(B)). 

Si~rra Pacific suggests that utilities 
are "unfairly prejudiced" by the 
applicability date, but does not submit 
any information to support this claim. In 
any event, there does not seem to be 

'In any event. in the Administrator' a view the !!O
day requirement in section ttt[b)(t)(B) no longer 
governs the promulgation or revision of new source 
standards. It has been replaced by procedures set 
forth in section 111(0 enacted by the 1977 
amendments. . 

any substantial unfair prejudice. At the 
time of proposal, the Administrator had 
not decided whether a full or partial 
control alternative should be adopted in 
the final SO, standard. As a result. the 
Administrator proposed the full control 
alternative stating (43 FR 42154, center 
column): 

• • • the Clean Air Act provides that new 
source performance standards apply from the 
date they are proposed and it would be easier 
for power plants that start construction 
during the proposal period to scale down to 
partial control than to scale up to full control 
should the final standard differ from the 
proposal. 
In fact, the final so. standard was less 
stringent than the proposed rule. 

In this case, utilities were on notice on 
September 19, 1978, of the proposed 
form of the standard, and that the 
standard would apply to facilities 
constructed after that date. In March 
1979, it became clear to the Agency that 
it would not be possible to respond to 
all the public comments and promulgate 
the final standards by March 19, as 
required by the consent decree in Sierra 
Club v. Costle, a suit brought to compel 
promulgation of the standard. (The 
comment period had only closed on 
January 15; EPA had received over 625 
comment letters, totalling about 6,000 
pages, and the record amounted to over 
21,000 pages.) The Agency promptly 
contacted the other parties to Sierra 
Club v. Costle, and all the parties jointly 
filed a stipulation that the standand 
should be signed by June 1 and that the 
Administrator should not seek "any 
further extensions of time." This 
stipulation was well-publicized (see, for 

· example, 9 Environment Reporter 
Current Developments 2246, March 30, 
1979). Thus utilities such as Sierra 
Pacific had reasonable assurance that 
the. standard would be signed by June 1. 
as 1t was. 

Even assuming, as Sierra Pacific does, 
that section 111 required the standard to 
be promulgated by March 19, utilities 
had to wait only an additional period of 
84 days to know the precise form of the 
promulgated standard. This delay is not 
substantial in light of the long lead times 
required to build a utility boiler, and in 
light of the fact that the pollution control 
techniques required to comply with the 
promulgated standard are substantially 
the same as those required by the 
proposed standard. 
_ Sierra Pacific's proposal that the 
applicability date be shifted to the date 
of promulgation is also inconsistent with 
Congress' clear desire that the revised 
standard take effect promptly. See 
section 111(b)(6). 

In conclusion, Sierra Pacific has 
submitted no new information, has not 
shown that it has been prejudiced in any 
way, and has simply presented an 
argument that is incorrect as a matter of 
law. Its objection is therefore not of 
central relevance and its petition is 
denied. 



111 Federal Register / Vol. 45, No. 67 I Friday, April 4, 1980 I Rules and Regulations 
~~~~~~~~~~~~~~~~~~ 
ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

[FRL 1370-5) 

Standards of Performance for New 
Stationary Sources; Petroleum Liquid 
Storage Vessels 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: This regulation establishes 
equipment standards which limit 
emissions of volatile organic.compounds 
(VOC) from new, modified or 
reconstructed petroleum liquid storage 
vessels. The standards implement the 
Clean Air Act and are based on the 
Administrator's determination that 
emissions from petroleum liquid storage 
vessels contribute significantly to air 
pollution. The intended effect of this 
regulation is to require new, modified or 
reconstructed petroleum liquid storage 
vessels to use the best demonstrated 
system of continuous emission reduction 
considering costs and nonair quality 
health, environmental and energy 
impacts. 
EFFECTIVE DATE: April 4, 1980. 
ADDRESSES: Docket No. OAQPS-78-2, 
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., Monday through Friday, at 
EPA's Central Docket Section, Room 
29038, Waterside Mall, 401 M Street. 
SW., Washington, D.C. 20460. 
FOR FURTHER INFORMATION CONTACT: 
Don R. Goodwin, Director, Emission 
Standards and Engineering Divison 
(MD-13), U.S. Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone no. (919) 541-
5271. 
SUPPLEMENTARY INFORMATION: 

The Standards 

The standards promulgated under 
Subpart Ka require each new, modified 
or reconstructed petroleum liquid 
storage vessel of greater than 151,416 
liters (40,000 gallons) capacity 
containing a petroleum liquid with a true 
vapor pressure greater than 10.3 kPa (1.5 
psia) to be equipped with one of the 
following: 

1. An external floating roof fitted with 
a double seal system between the tank 
wall and the floating roof; 

2. A fixed roof with an internal
floating cover equipped with a seal 

between the tank wall and the edge of . 
the cover; 

3. A vapor recovery and disposal or 
return system which reduces voe 
emissions by at least 95 percent. by 
weight; or 

4. Any system which is demonstrated 
to the Administrator to be equivalent to 
those described above. 

Each affected vessel storing a 
petroleum liquid with a true vapor · 
pressure greater than 76.6 kPa (11.1 psia) 
must be equipped with a vapor recovery 
and disposal or return system, or 

· equivalent. Storage vessels of less tha,n 
. 1,589,800 liters (420,000 gallons) capacity 

used for petroleum or condensate stored 
prior to custody transfer are exempt 
from the standards. 

Many of the petroleum liquid storage 
vessels covered by the standards are 
likely to be in locations other than 
petroleum refineries. If the storage 
vessel contains petroleum or 
condensate, or finished or intermediate 
products manufactured at a petroleum 
refinery, and the size and true vapor .. 
pressure applicability criteria are met. 
the vessel would be covered by the 
standards regardless of its location. For 
example, cyclohexane may be produced 
at a petroleum refinery and then stored 
at a chemical plant before being used in 
the plant. The storage vessel at the 
chemical plant would be covered by the 
standards if its size and the true vapor 
pressure of the cyclohexane are greater 
than the cut-offs in the standards. 

The regulation contains allowable 
seal gap criteria based on gap surface 
area per unit of storage vessel diameter. 
The standards require owners or 
operators to measure and report seal 
gaps annually for the secondary seal 
and every five years for tlie primary seal 
for each affected storage vessel. The 
standards also require owners or 
operators to monitor and maintain ·. 
records of the petroleum liquid stored, 
the period of storage, and the maximum 
true vapor pressure of the petroleum 
liquid during its storage period for each 
affected storage vessel. 

Several definitions and the monitoring 
and record keeping requirements of 
Subpart K have been .revised to make 
them consistent with those in Subpart 
Ka. These revisions t~ Subpart K clarify 
the regulation and m~ke it less 
burdensome for owners and operators 
but do not affect the emission reductions 
required by Subpart K. -

The promulgated standards are in 
terms of equipment specifications and 
maintenance requirements rather than 
mass emission rates. It is extremely 
difficult to quantify mass emission rates 
for petroleum liquid storage vessels 
because of the varying lose mechanisms 
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and the number of variables affecting 
lose 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 
limitation. 

·Environmental and Economic Impact 

Compliance with these standards will 
reduce voe emissions to the 
atmosphere from petroleum liquid 
storage vessels with external floating 
roofs by about 75 percent. This estimate 
Is based on a comparison of VOe 
emissions between storage vessels 
equipped with external floating roofs 
and single seals 11nd storage vessels 
equipped with any of the systems 
required in the standards. The standards 
will reduce voe emissions by about 
4,545 megagrams per year (5000 tons per 
year) by 1985. · 

· This emission reduction will be 
realized without adverse impacts on 
other aspects of environmental quality, 
such as solid waste disposal, water 
pollution, or noise. There will be no 
adverse energy impacts associated with 
the standards. In fact, energy savings 
will result because the standards will 
help prevent the loss of valuable 
petroleum products. The economic 
impact.of the standards is considered 
reasonable. The cost of complying with 
the standards will be only the 
incremental cost of installing a 
secondary seal. This will increase the 
cost of a new 61-meter diameter storage 
vessel by about 0.6 to 1.3 percent. The 
incremental capital costs will be about 
$12,000 to $19,000, and the average 
incremental annualized costs will vary 
between $1,100 and $3,300 per storage 
vessel depending on the true vapor 
pressure of the petroleum liquid, the 
average wind velocity, and the cost of 
the petroleum liquid. 

Public Participation 

The Standards were proposed in the 
Federal Register on May 18, 1978 (43 FR 
21615). To provide interested persons 
the opportunity for oral presentation of 
data, views, or arguments concerning 
the proposed standards, a public hearing 
was held on June 7, 1978, In Washington, 
D.e. In addition, during the public 
comment period from May 18, 1978, to 
July 19, 1978, a total of 35 comment 
letters was received. These comments 
have been carefully considered and, 
where determined to be appropriate, 
changes have been made in the final 
regulation. 
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§ignifiC2Dt Commento and IChangem 
Made 
· Comments were received from 

industry representatives, utility 
companies, and State and Federal . 
agencies. Most of the comment letters 
contained multiple comments. The 
comments have been divided into the 
following areas for discussion: testing 
and monitoring, technology, impacts .• 
and general. 

'resting and Monitoring 
. Most of the comments concerned the 

proposed requirements for inspecting 
the seals on external floating roof 
storage vesselo. The proposed standards 
required that inspection of the seals be 
performed while the roof was floating. 
They also required, however, that the 
secondary seal be !<ept in place at all 
times if the storage vessel contained a 
petroleum liquid with true vapor 
pressure greater than 10.3 kPa (1.5 psia). 
This meant that if the secondary seal 
would have to be dislodged or removed 
to inspect the primary seal, the vessel 
would have to be empted of petroleum 
liquid and the roofraised with some 
other liquid. The preamble suggested 
using water to do this. Commenters 
pointed out that the use of a liquid other 
than a petroleum liquid would put the 
storage vessel out of service for an 
indefinite period, that water was 
unavailable in many areas, and that 
water, if used, would become 
contaminated with petroleum liquids 
which would have to be Beparated prior 
to discharge. 

EPA has determined that these 
comment11 are valid and that the voe 
emission11 occurring during the relatively 
short inspection period would be 
insignificant when compared to the 
impact of using water as the test fluid. 
Therefore, the final regulation allows the 
removal of the secondary seal for the 
inspection of the primary seal while the 
storage vessel is in operation. Higher 
emissions will, however, result from the 
removal of the 11econdary seal. To 
reduce this period of increased 
emissions, the final standards require 
inspection of the primary seal to be 
performed as rapidly as possible and the 
secondary aeal replaced as soon as 
possible. 

· Many commenter11 Btated that seal gap 
measurement at one level would provide 
sufficient indication of oeal integrity and 
that the proposed requirement for 
measuring at eight level!l would be too 
burdensome, expensive, and would 
provide little, if any, additional 
information. Most of these commenters 
recommended measuring seal gap11 at 
the "as found" !eve!. Kt is not clear 

whether the benefits of the eight-level 
gap measurement would outweigh the 
adverse impacts. In addition, since the 
final standards allow removal of the 
secondary Beal during measurement and 
inspection of the primary seal, it is 
important to minimize the amount of 
time the secondary Beal is not in place. 
Reducing the number of required 
measurement levels thus will help to 
minimize the voe. emissions during 

· primary seal gap measurements. 
Therefore; the final regulation requires 
that seal gaps be measured at one level 
with the stipulation that the roof be 
floating off the roof leg supports. The 
owner or operator is required to notify 
EPA prior to gap measurement and 
provide all of the results of such 
measurements to EPA each time they 
are performed. 

The proposed seal gap measurement 
frequency of five years was criticized by 
many commenters. Some claimed this to 
be too frequent while two commenters 
suggested performing gap measurements 
during scheduled storage vessel 
maintenance periods. Requiring seal gap 
measurements only during scheduled 
maintenance would not provide uniform 
impacts on owners and operators. Those 
with more frequent maintenance periods 
would be required to measure !leal gaps 

. more often than those with less frequent 
maintenance periods. Therefore the 
same measurement frequency ill 
required of all owners and operators 
regardless of their maintenance 
schedules. The promulgated atandarda 
require a different frequency, however, 
for the primary seal than for the 
secondary Beal. Data derived from tests 
conducted by Chicago Bridge and Iron 
Company (CBI) on e 20-foot diameter 
test storage vessel clearly indicate that 
secondary seal gaps increase voe 
emissions to a greater degree than gaps 
in the primary 11eal. Because of its 
greater sensitivity, a more frequent 
inspection of the secondary seal is 
considered necessary. Consequently, the 
final regulation requires the secondary 
seal gaps to be measured at initial fill 
and at least once annually and the 
primary seal gaps at initial fill an~ at 
least -0nce every five years. The 
requirement for more frequent gap 
.measurements for Gecondary seals is not 
expected to increase the impact of the 
final standards in comparison to the 
proposed standards. In fact, the impact 
will be less because gap measurements 
are required at only one roof level 
instead of the proposed eight levels, and 
they may be conducted without taking 
the storage vessel out of oervice. If e 
storage vessel is out of service li.e., 
empty) for more than one year, gap 
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measurements must be conducted upon 
refilling. This is considered necessary to 
ensure that the seal system integrity has 
not severely deteriorated during the 
period of inactivity. The final regulation 
therefore, defines such refilling as 
"initial fill" and the required frequency 
of gap measurements would be based 
upon the date ofrefilling. 

One commenter suggested requiring 
visual seal inspections instead of seal 
gap measurements. This approach was 
considered but rejected because of the 
inability to develop a visual inspection 
procedure which could be applied 
uniformly. The subjectiveness of such a 
procedure would preclude the use of the 
data that would be obtained. 

The gap criteria by size classea 
specified in the proposed regulation 
were unfair, claimed two commenters, 
and are not consistent with the CBI 
data. As pointed out by one commenter, 
a three-sixteenths inch gap around the 
entire storage vessel would produce less 
gap surface area than the proposed · 
standards allowed yet would be out of 
compliance with the proposed gap . 
criteria. To eliminate this possibility, the 
final regulation specifies total gap 
surface area criteria specific to the 
storage vessel diameter for the primary 
and the secondary seal. Since the seal 
gap surface area allowed in the final 
standards is approximately equal to that 
allowed in the proposed atandards, 
about the same voe emission reduction 
and cost of performing gap 
measurements will result. The final 
standards, however, will provide a more 
effective and uniform procedure for 
ensuring that seals are properly 
installed and maintained. 

Two commenter11 questioned the 
apparently inflexible requirement in the 
proposal that only pre-sized probes 
were to be used for gap measurements. 
As pointed out by one commenter, use 
of an JL-shaped probe, in some cases, 
could eliminate the need to remove the 
secondary seal when measuring gaps in 
the primary seal. The secondary Beal, in 
many cases, could merely be pulled 
back and the L-shaped probe inserted 
for accurate gap detenninations. Such 
an approach may be reasonable, and 
there may be other suitable methods for 
measuring gaps. Therefore, the 
regulation specifies one method of gap 
measurement but includes provisions for 
allowing other methods provided they 
can be demonstrated to be equivalent. 

According to four commenters, the 
monitoring requirements specified in the 
proposed rule were too burdensome and 
were probably of little value. They also 
pointed out problems with Reid vapor 
pressure conversions and true vapor 
pressure determinations in some cases. 
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EPA agreed with this comment and has 
re-evaluated the amount of monitoring 
information needed to be able to ensure 
that owners or operators of storage 
vessels covered by the regulation are 
complying with the standards. As a 
result, the final regulation has been 
revised to require that a record be kept 
of the maximum true vapor pressure and 
the periods of storage of each vessel's 
contents. This maximum true vapor 
pressure can be determined from 
available data on the typical Reid vapor 
pressure and the maximum expected 
storage temperature. This precludes the 
proposed requirement that an average 
temperature record be kept. For any 
crude oil with a true vapor pressure less 
than 13.8 kPa (2.0 psia) or whose 
physical properties preclude 
determination by the recommended 
methods, the true vapor pressure Is to be 
determined from available data and 
recorded if the estimated true vapor 
pressure is greater than 6.9 kPa (1.0 
psia). The final regulation allows two 
exemptions from the monitoring 
requirements: (1) H the petroleum liquid 
has a Reid vapor pressure less than 6.9 
kPa (1.0 psia) and the true vapor 
pressure will never exceed 6.9 kPa (1.0 
psia) or (2) if the storage vessel is 
equipped with a vapor return or disposal· 
system in accordance with the 
requirements of the standard. This 
revision relieves much of the record 
keeping and monitoring burden of the 
proposed regulation but is not expected 
to impact the amount of voe emissions. 

Two letters commented on the 
requirement in the proposed standard 
that there be four access points through 
the secondary seal to the primary seal to 
allow inspection while the storage 
vessel is in operation. One commenter 
said it was unnecessary while the other 
commenter stated that the access points 
should be chosen at random by the 
inspector. Since the regulation has been 
revised to allow removal of the 
secondary seal for primary seal 
inspections and gap measurements 
while the vessel is in operation, 
requiring the owner or operator to 
provide four access points to the 
primary seal is not necessary. Therefore, 
this requirement has been deleted. 

Technology 
Seven comrnenters questioned the 

validity of scaling up the CBI test vessel 
data by linear extrapolation to field size 
storage vessels as was done to calculate 
actual emission reductions. Many of 
these commenters also believed that the 
stltic test conditions were not 
representative of dynamic field 
conditions. These commenters 
recommended awaiting results of the 

American Petroleum Institute (API) 
study of voe emissions from petroleum 
liquid storage vessels in actual field 
conditions. Preliminary results of the 
API study have been released, however, 
and indicate that voe emissions from 
field storage vessels are directly 
proportional to vessel diameter. 
Therefore, the voe emission estimates 
based on CBI data are considered valid. 

Four commenter& stated that storage 
vessels could not meet seal gap 
specifications even if they met current 
plumbness and roundness specifications 
contained in API Standard 650 which is 
used for construction standards for new 
storage vessels. The out-of-plumbness 
specification in API Standard 650 allows 
lf2 percent of the height of the vessel and 
the roundness specification is grouped 
by vessel diameter as follows: 

Sto111g1 ve ... 1 Diameter and Radlua Tolerance 

lncllel 

O to 40 teel excluSNe ................................... _ ...... -.. :!:: '$ 
40 to 150 feel exclu9iva ............................................... :!:: 'I'• 
150 to 250 feet exclusive ........... _ ........................ ____ :!::1 
250 feet and fN91 ....... - .......................................... -..... ± 1 ~ 

Some of these commenter& felt that 
the construction tolerances would have 
to be reduced considerably for primary 
and secondary seals to maintain 
compliance with the gap criteria at all 
roof levels, thereby effecting a 
significant economic impact of increased 
construction costs which EPA failed to 
consider. However, a compilation by 

· EPA of the California Air Resources 
Board (CARB) petroleum liquid storage 
vessel inspection reports showed that a 
majority of existing welded vessels 
inspected in California would have been 
in compliance with the seal gap criteria 
in both the proposed and final 
regulations had these regulations been 
in effect. Since the majority of those 
tanks were found to be in compliance 
with the seal gap standards, it is EPA's 
judgement that all new petroleum liquid 
storage vessel seals could meet the gap 
standards. Therefore, EPA believes the 
standards are attainable under present 
construction standards. 

In the proposed regulation, the 
requirem~nt that a vapor recovery and 
return or disposal system be capable of 
collecting and preventing the release of 
all voe vapors implied 100 percent 
control efficiency, and four commenter& 
stated that this was impossible to 

·achieve. EPA did not intend to 
necessarily require 100 percent control 
but rather to require that the system be 
properly designed, installed, and 
operated. There are two parts to a vapor 
recovery and return or disposal system. 
The vapor recovery portion collects the 
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voe vapors and gases from the storage 
vessel and vents them to a control 
device which then processes them by 
either recovering them as product or 
disposing of them. A properly designed 
collection system would be capable of 
collecting all the voe vapors and gases 
except when pressure relief vents on the 
storage vessel roof would open and 
release voe emissions to the 
atmosphere. The only time these vents 
would open is during periods when the 
emission control system is not operating 
properly and voe vapors are not being 
vented to the control device, causing a 
pressure buildup in the storage vessel. 
Such an occurrence would be 
considered a malfunction if it could not 
be avoided through proper operation 
and maintenance and, therefore, would 
not cause the storage vessel to be out of 
compliance with the standard. 
Therefore, EPA considers the 
requirement that the system "collect all 
the vapors and gases discharged from 
the storage vessel" to be achievable and 
reasonable and has retained it in the 
final regulation. EPA agrees with the 
commenter& that the second part of the 
system, the return or disposal portion, is 
not likely to be able to achieve 100 
percent control efficiency. It is generally 
acknowledged, however, that greater 
than 95 percent voe emission reduction 
can be achieved by at least two 
commonly used types of vapor control 
devices. trermal oxidation and carbon 
adsorption. Therefore, the final 
regulation requires that any vapor 
recovery and return or disposal system 
used to comply with the standard must 
collect all the voe vapors and gases 
discharged from the storage vessel and 
be capable of processing them so as to 
reduce their emission to the atmosphere 
by at least 95 percent by weight. 

To enable EPA to determine 
compliance with the requirements for 
vapor recovery and return or disposal 
systems, the regulation requires the 
owner or operator to submit plans and 
specifications for the system to EPA on 
or before the date on which construction 
of the storage vessel is commenced. 
Owners and operators are encouraged 
·to provide this information as far in 
advance as possible of commencing 
construction. 

One commenter suggested that the 
section on "Equivalent Equipment" be 
expanded to include the use of 
innovative vapor control equipment 
other than the three types specified in 
the proposed standards. To encourage 
innovation, an equivalency clause is 
provided in the final regulation that 
applies to all parts of the standards 
provided no decrease in emission 
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reduction will result and can be so 
demonstrated. Determinations of 
equivalency for voe emiosion reduction 
systems not specifically mentioned in 
the regulation will generally be made by 
comparing the voe 12missions from ouch 
l! eourc12 to th12 voe 12miosiono 
calculated for an external floating roof 
\'l\'elded otorage vessel with secondary 
and primary eeals according to 
equations in API Bulletin 2517, 
"Evaporation Loss from External 
Floating Roof Tanks," !February 1980. 
There will probably be cases in which 
determinations of equivalency cannot be 
made through a strict comparison of 
emission reduction, and these will be 
based on sound engineering judgment. 
Therefore, the.regulation requires that 
any request for an equivalency 
determination be accompanied by voe 
emission reduction data, if available, 
and also by detailed equipment and 
procedural specifications which would 
enable a sound engineering judgment to 
be made. In accordance with section 
111(h)(3) of the Clean Air Act, any 
equivalency determination shall be 
preceded by a notice in the !Federsi 
Register and an opportunity for a public 
hearing. -

Non-metallic, resilient primary seals 
were considered by four commenters to 
be equivalent to metallic shoe seals. A 
reevaluation of available data, some of 
which were received after issuance of 
the proposed regulation, indicates that 
various types of seals may provide 
essentially the same degree of emission 
reduction. The final regulation, 

. therefore, allows use of liquid-mounted, 
foam-filled seals; liquid-mounted, liquid
filled seals; or vapor-mounted, foam
filled seals in addition to metallic shoe 
seals as primary seals on external 
floating roofs. Vapor-mounted seals, 
however. are equivalent to the others 
only when the gap area of vapor
mounted seals is significantly less than 
the gap area of the others. Therefore, the 
final regulation requires more stringent 
gap criteria for vapor-mounted primary 
seals. 

Several commenters recommended 
exemption from the standards for 
storage vessels involved in oil field and 
production operations. Such vessels are 
generally small, bolted, and equipped 
with fixed roofs. This is to enable them 
to be dismantled, transported and 
reerected as needed. Therefore, to 
comply with the standards, a new 
production field vessel would have to be 
equipped with either an internal floating 
roof or a vapor recovery system. · 
Commenters provided information 
which indicated that vap.or recovery · 
would be very difficult and expensive 

due to the remote location of many 
vessels. One commenter also submitted 
data to show that internal floating roofll 
would generally not be cost-effective foy 
production vessels with capacitiea lHo 
than 1,589,873 liters [4.20,000 gellono). 
Therefore, the final regulation e:itempto 
each storage vessel with a capacity of 
less than 1,589,873 liters [4.20,000 
gallons) used for petroleum or 
condensate stored, processed, or treated 
prior to custody transfer. This 
12xemption applies to etorage between 
the time that the petroleum liquid is 
removed from the ground and the time 
that custody of the petroleum liquid is 
transferred from the well or producing 
operations to the transportation 
operations. If it is determined in the . 
future that voe emissions from new 
production field vessels smaller than 
1,589,873 liters (420,000 gallons) are 
significant, separate standards of 
p·erformance will be developed. 

One commenter indicated that 
internal non-contact floating roofs do 
not reduce emissions to the same degree 
as contact floating roofs end points out 
that API Standard 650 recommends the 
use of the contact type. EPA is 
concerned about the difference in 
emission control of these two types of 
floating roofs although insufficient date 
exist et present to justify e revision to 
the standards for petroleum liquid 
storage vessels. One type of non-contact 
floating roof was tested et CBI and the 
results were forwarded to EPA in late 
1978. The results indicate that the roof 
did not reduce emiss'ions to the same 
degree es a contact roof. However, 

. slight auxiliary equipment differences 
such es different seals used with the 
different roofs prohibit development of 
valid conclusions. Therefore, more 
information is necessary to determine if 
the petroleum liquid storage vessels 
standard should be revised. • 
Consequently, EPA is considering e 
study specifically to determine 
differences in voe emission control of 
these two types of internal floating 
roofs. 

llmpacie 
The proposed regulation specified that 

the roof must be floating on the liquid et 
all times except when the storage vessel 
is completely emptied, during initial fill, 
or performance tests. Three commenters 
stated .that the level of the liquid should 
be allowed to go below the level where 
the roof comes to rest on the roof leg 
supports even if the vessel is not 
completely emptied. This would avoid 
the loss of working -capacity and, thus, 
the need for more storage vessels. A 
significant amount of voe emissions, 
however, would result upon refilling. 
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The intent of the regulation is to avoid 
having a vapor space between the roof 
end the petroleum liquid surface for 
extended periods. The quantity of 
petroleum liquid remaining in the 
bottom of a storage vessel with tha 
floating roof on its leg supportn amd tho 
time it remains in this condition 
determines the amount of voe 
saturation of the vapor space end tha 
subsequent emissions upon refilling the 
storage vessel. It is therefore considered 
beneficial to the environment for the 
roof to be kept floating et ell times 

· except when the tank is initially filled or 
completely emptied end refilled for such 
purposes es routine tank maintenance, 
inspections, petroleum liquid deliveries, 
or transfer operations. Therefore, the 
final regulation requires that the roof be 
floating on the liquid et all times except 
during initial fill end when the vessel is 
completely emptied end refilled. To 
minimize the amount of time the 
petroleum liquid remains in the storage 
vessel while the roof is resting on the 
roof leg supports, the final regulation 
also requires that the process of 
emptying end refilling be performed as 
rapidly as possible. 

As mentioned before, the proposed 
regulation did not require the roof to be 
floating on the petroleum liquid during 
performance tests. This exemption was 
needed since the proposal required that 
gap measurements be conducted with e 
liquid other then e petroleum liquid in 
the storage vessel (the preamble 
suggested using water). Therefore, the 
storage vessel would have had to be 
emptied and the roof re-floated on the 
non-petroleum liquid. Since the final 
regulation allows gap measurements to 
be conducted while the vessel contains 
petroleum liquid, this exemption has 
been removed. 

General 
It was pointed out by two commenter& 

that because the proposed regulation 
stated that a secondary seal gap would 
exist only if the probe touched the 

· primary seal, gaps in the same location 
in the primary seal and the secondary 
seal would not be allowed. The 
proposed regulation stated that "a gap is 
deemed to exist under the following 
conditions: 0 0 0 for a secondary seal, 
the probe is to touch the primary seal 
without forcing." This erroneously 
implied that a secondary seal gap would 
not exist should the probe be able to 
pa:;s between the secondary and 
primary seals end the tank well and . 
touch the liquid surface. These 
commenters concluded that EPA 
intended to regulate not only the size 

. and area of seal gaps but also their. _ . 
locations in each seal. This was not the 
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intent of the proposed regulation. The 
final regulation eliminates this . 
ambiguity and redefines "gaps" as those 
places where a uniform one-eighth inch 
diameter probe passes freely between 
the seal and the tank wall 

Two commenters stated that a person 
walking on an external floating roof 
could alter gap configuration and would 
pose a safety hazard because the roof 
could possibly sink. Three comrnenters 
felt that a fire hazard would be created 
by the vapor that would become trapped 
between the primary and secondary 
seals. These comments were expressed 
as opinions without any supporting data 
or information. Since no such incidents 
have been reported to EPA, and since 
external floating roofs with double seals 
are commonly used and apparently 
operating safely even during . 
inspections, it is EPA's judgement that 
the standards will not create either of 
these hazards. A person walking on an 
external floating roof should not cause 
significant gap alterations since these 
roofs are designed and built for this 
purpose. Any small gap alteration 
should not affect compliance status of 
seal gaps since the allowable gap 
criteria are based on total surface area 
of all gaps. 

The term "hydrocarbon" has been 
changed to "volatile organic compounds 
(VOC)" in the final regulation. This 
change in terminology is consistent with 
current EPA policy concerning 
compounds which react 
photochemically in the atmosphere to 
form ozone. Reference has been made in 
the past to "organic solvents," 
"thinners," and "hydrocarbons," in 
addition to "VOC" to represent these 
compounds. Some organics which are 
ozone precursors are not hydrocarbons 
in the strictest definition and are not 
always used as solvents. Therefore, all 
reference to emissions and emission 
reduction in the standards refer to the 
organic compounds which are ozone 
precursors and have been designated 
voe. 
Docket 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered by 
the Administrator in the development of 
thl11 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. 
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. 

Miscellaneous 

The effective date of this regulation is 
April 4, 1980. Section 111 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 (May 18, 1978). 

EPA will review 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 
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: 

• • • App Ii ca ti on 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 11l(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 costia associated 
with its use. Accordingly, standards of 
performance should not be viewed as · 
the ultimate in achievable emission 
control. in fact. the Act requries (or has 
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 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. 'Fhe 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 
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(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 C). These provisions 
require that certain sources [referred to 
in section 169(1)) employ "best available 
control technology" (BACT) as defined 
in section 169(3) for all pollutants 
regulated under the Acl 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 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 ell events, State implementation 
plans (SIP's) 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, 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 facilities. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment for 
revisions of standards of performance . 
which the Administrator determines to 
be substantial. An economic impact 
assessment has been prepared and is 
included in the docket All the 
information in the economic impact 
assessment was considered in 
determining the cost of these standards. 

Dated: March Z8, 1980. 
Douglas M. Co8'le, 
Administrator. 

40 CFR Part 60 is amended by revising 
§ 60.tl{a); the heailing of Subpart K; 
§ 60.110(c)(1) and (c)(2); f 60.111(b) and 
(c); the heading of§ 60.112; I 60.113; and 
by adding a new Subpart Ka as follows: 
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1. Paragraph (a) of§ 60.11 is revised to 
read as follows: 

§ 60.11 Compliance with standards and 
maintenance requirements. 

(a) Compliance with standards in this 
part, other than opacity standards, shall 
be determined only by performance 
tests established by § 60.8, unless 
otherwise specified in the applicable 
standard. · 
* • * * * 

2. The heading for subpart K is revised 
to read as follows: . 

Subpart K-Standards of Performance 
for Storage Vessels for Petroleum 
Liquids Constructed After June 11, 
1973 and Prior to May 19, 1978 

3. Paragraphs (c)(1) and (c)(2) of 
§ 60.110 of Subpart Kare revised to read 
as follows: 

§ 60.110 Appllcablllty and designation of 
affected faclllty. · 

* * • * * 
(c) * * • 
(1) Has a capacity greater than 151, 

416 liters (40,000 gallons), but not 
exceeding 246,052 liters (65,000 gallons), 
and commences construction or 
modification after March 8, 1974, and 
prior to May 19, 1978. 

(2) Has a capacity greater than 246,052 
liters (65,000 gallons) and commences 
construction or modification after June 
11, 1973, and prior to May 19, 1978. · 
* • • * • 

4. Paragraphs (b) and (c) of§ 60.111 of 
Subpart K are revised to read as 
follows: 

§ 60.111 Definitions. 
* • • * 

(b) "Petroleum liquids" means 
petroleum, condensate, and any finished 
or intermediate products manufactured 
in a petroleum refinery but does not 
mean Nos. 2 through 6 fuel oils as 
specified in ASTM-D-391>-78, gas 
turbine fuel oils Nos. 2-GT through 4-
GT as specified in ASTM-D-28~78, or 
diesel fuel oils Nos. 2-D and 4-D as 
specified in ASTM-D-97578. · 

(c) "Petroleum refinery" means each 
facility engaged in producing gasoline, . 
kerosene, distillate fuel oils, residual 
fuel oils, lubricants, or other products 
through distillation of petroleum or 
through redistillation, cracking, 
extracting, or reforming of unfinished 
petroleum derivatives. 
• • • * * 

5. The heading of§ 60.112 of Subpart 
K is revised to read as follows: 

§.60.112 Standard for volatile organic 
compounds (VOC). 
• • • fl • 

6. Section 60.113 of Subpart K is 
revised to read as follows: 

§ 60.113 Monitoring of operations. 

(a) Except as provided in paragraph 
(d) of this section, the owner or operator 
subject to this subpart shall maintain a 
record of the petroleum liquid stored, 
the period of storage, and the maximum 
true vapor pressure of that liquid during 
the respective storage period. 

(b) Available data on the typical Reid 
vapor pressure and the maximum 
expected storage temperature of the 
stored product may be used to 
determine the maximum true vapor 
pressure from qomographs contained in 
API Bulletin 2517, unless the 
Administrator specifically requests that 
the liquid be sampled, the actual storage 
temperature determined, and the Reid· 
vapor pressure determined from the 
sample(s). 

(c) The true vapor pressure of each 
type of crude oil with a Reid vapor 
pressure less than 13.8 kPa (2.0 psia) or 
whose physical properties preclude 
determination by the recommended 
method is to be determined from 
available data and recorded if the 
estimated true vapor pressure is greater 
than 6.9 kPa (1.0 psia). 

(d) The following are exempt from the 
requirements of this section: 

(1) Each owner or operator of each 
affected facility which stores petroleum 
liquids with a Reid vapor pressure of 
less than 6.9 kPa (1.0 psia) provided the 
maximum true vapor pressure does not 
exceed 6.9 kPa (1.0 psia). 

(2) Each owner or operator of each 
affected facility equipped with a vapor · 
recovery and return or disposal system 
in accordance with the requirements of 
§ 60.112. 

7. A new Subpart Ka is added to read 
as follows: 

Subpart Ka-Standards of Performance for 
Storage vessels for Petroleum Uqulda 
Constructed After May 18, 1978 

Sec. 
60.110a Applicability and designation of 

affected facility. · 
60.111a Defmitions. 
60.112a Standard for volatile organic 

compounds (VOC). 
60.113a Testing and procedures. 
60.114a Equivalent equipment and 

procedures . 
60.115a Monitoring of operation1. 

Authority: Sec. 111, 301(a) of the Clean Air 
Act as amended (42 U.S.C. 7411, 7601(a)), and 
additional authority as noted below. 

Subpart Ka-Standards of 
Performance for Storage Vessels for· 
Petroleum Uqulds Constructed After 
May 18, 1978 

§ 60.110a Appllcablllty and designation of 
affected faclllty. 

(a) Except as provided in paragraph 
(b) of this section. 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 May 18, 1978. 

(b) Each petroleum liquid storage 
vessel with a capacity of less than 
1,589,873 liters (420,000 gallons) used for 
petroleum or condensate stored, 
processed, or treated prior to custody 
transfer is not an affected facility and, 
therefore, is exempt from the 
requirements of this subpart. 

§ 60.111a Definitions. 
In addition to the terms and their 

definitions listed in the Act and Subpart 
A of this part the following definitions 
apply in this subpart: 

(a) "Storage vessel" means each 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 of 204.9 
kPa (15 psig) without 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. 

(b) "Petroleum liquids" means 
petroleum, condensate, and any finished 
or intermediate products manufactured 
in a petroleum refinery but does not 
mean Nos. 2 through 6 fuel oils as · 
specified in ASTM-D-391>-78, gas 
turbine fuel oils Nos. 2-GT through 4-
GT as specified in ASTM-D-~78, or 
diesel fuel oils Nos. 2-D and 4-D as 
specified in ASTM-D-975-78. 

(c) "Petroleum refinery" means each 
facility engaged in producing gasoline, 
kerosene, distillate fuel oils, residual 
fuel oils, lubricants, or other products 
through distillation of petroleum or 
through redistillation, cracking, 
extracting, or reforming of unfinished 
petroleum derivatives . 

(d) "Petroleum" means the crude oil 
removed from the earth and the oils 
derived from tar sands, shale, and coal. 

(e) "Condensate" means hydrocarbon 
liquid separated from natural gas which 
condenses due to changes in the 
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temperature or pressure, or both, and 
remains liquid at standard conditions. 

CO ''True vapor pressure" means the 
equilibrium partial pressure exerted by 
a petroleum liquid such as determined in 
accordance with methods described in 
American Petroleum Institute Bulletin 
2517, Evaporation Loss from Floating 
Roof Tanks, 1962. 

(g) "Reid vapor pressure" is the 
absolute vapor pressure of volatile 
crude oil and volatile non-viscous 
petroleum liquids, except liquified 
petroleum gases, as determined by 
ASTM-D-323-58 [reapproved 1968). 

(h) "Liquid-mounted seal" means a 
foam or liquid-filled primary seal 
mounted in contact with the liquid 
between the tank well and the floating 
roof continuously around the 
circumference of the tank. 

(i) "Metallic shoe seal" includes but is 
not limited to a metal sheet held 
vertically against the tank wall by 
springs or weighted levers and is 
connected by braces to the floating roof. 
A flexible coated fabric [envelope) 
spans the annular space between the 
metal sheet and the floating roof. 

(j) "Vapor-mounted seal" means a 
foam-filled primary seal mounted 
continuously around the circumference 
of the tank so there is ar. annular vapor 
space underneath the seal. The annular 
vapor space is bounded by the bottom of 
the primary seal, the tank wall, the 
liquid surface, and the floating roof. 

(k) "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 transfer 
facilities to pipelines or any other form11 
of transportation. 

§ 60.112a Standard for volatlle organic 
compounds {VOC). 

(a) The owner or operator of each 
storage vessel to which this subpart 
applies which contains a petroleum 
liquid which, as stored, has a true vapor 
pressure equal to or greater than 10.3 
kPa (1.5 psia) but not greater than 76.6 
kPa (11.1 psia) shall equip the storage 
vessel with one of the following: 

(1) An external floating roof, 
consisting of a pontoon-type or double
deck-type cover that rests on the surface 
of the liquid contents and is equipped 
with a closure device between the tank 
wall and the roof edge. Except as 
provided in paragraph (a)[1)(ii)[D) of 
this section, the closure device is to 
consist of two seals, one above the 
other. The lower seal is referred to as 

· the primary seal and the upper seal is 
referred to as the secondary seal. The 
roof Is to be floating on the liquid at all 
times (i.e., off the roof leg supports) 

except during initial till and when the 
tank is completely emptied and 
subsequently refilled. The process of 
emptying end refilling when the roof is 
resting on the leg supports shall be 
continuous and shall be accomplished 
as rapidly as possible. 

(i) The primary seal is to be either a 
metallic shoe seal, a liquid-mounted 
seal, or a vapor-mounted seal. Each seal 
ls to meet the following requirements: 

(A) The accumulated area of gaps 
between the tank wall and the metallic 
shoe seal or the liquid-mounted seal 
1hall not exceed 212 cm 1 per meter of 
tank diameter (10.0 in 1 per ft of tank 
diameter) end the width of any portion 
of any gap shall not exceed 3.81 cm [11h 
In). 

(B) The accumulated area of gaps 
between the tank wall and the vapor
mounted seal shall not exceed 21.2 cm• 
per meter of tank diameter (1.0 in1 per ft 
of tank diameter) and the width of any 
portion of any gap shall not exceed 1.27 
cm (¥2 in). 

(C) One end of the metallic shoe is to 
extend into the stored liquid and the 
other end is to extend a minimum 
vertical distance of 61 cm (24 in) above 
the stored liquid surface. 

(D) There are to be no holes, tears, or 
other openings in the shoe, seal fabric, 
or seal envelope. 

(ii) The secondary seal is to meet the 
following requirements: 

(A) The secondary seal i11 to be 
installed above the primary seal so that 
it completely covers the space between 
the roof edge and the tank wall except 
as provided in paragraph [a)(l)(ii)(B) of 
this section. 

(BJ The accumulated area of gaps 
between the tank wall and the 
secondary seal shall not exceed 21.2 cm1 

per meter of tank diameter (1.0 in 1 per ft 
of tank diameter) and the width of any 
portion of any gap shall not exceed 1.27 
cm (1tli in). 

(C) There are to be no holes, tears or 
other openings in the seal or seal fabric. 

(D) The owner or operator is 
exempted from the requirements for 
secondary seals and the secondary seal 
gap criteria when performing gap 
measurements or inspections of the 
primary seal. 

(iii) Each opening in the roof except 
for automatic bleeder vents and rim 
space vents is to provide a projection 
below the liquid surface. Each opening 
in the roof except for automatic bleeder 
vents, rim space vents and leg sleeves is 
to be equipped with a cover, seal or lid 
which is to be maintained in a closed 
position at all times (i.e., no visible gap) 
except when the device is in actual use 
or es described in pergraph (a)(l)(iv) of 
this section. Automatic bleeder vents 

are to be closed at all times when the 
roof is floating, except when the roof is 
being floated off or is being landed on 
the roof leg supports. Rim vents are to 
be set to open when the roof is being 
floated off the roof legs supports or at 
the manufacturer's recommended 
setting. 

(iv) Each emergency roof drain ls to 
be provided with a slotted membrane 
fabric cover that covers at least 90 
percent of the area of the opening. 

(2) A fixed roof with an internal 
floating type cover equipped with.a 
continuous closure device between the 
tank wall and the cover edge.'The covet 
is to be floating at all times, (i.e., off the 
leg supports) except during initial fill 
and when the tank is completely 
emptied end subsequently refilled. The 
process of emptying and refilling when · 
the cover is resting on the leg supports 
shall be continuous and shall be 
accomplished as rapidly as possible. 
Each opening in the cover except for 
automatic bleeder vents and the rim 
space vents ls to provide a projection 
below the liquid surface. Each opening 
in the cover except for automatic 
bleeder vents, rim space vents, stub 
drains and leg sleeves is to be equipped 
with a cover, seal, or lid which is to be 
maintained in a closed position at all 
times (i.e., no visible gap) except when 
the device is in actual use. Automatic 
bleeder vents are to be closed at all 
times when the cover is floating except 
when the cover is being floated off or is 
l>eing landed on the leg supports. Rim 
vents are to be set to open only when 
the cover is being floated off the leg 
supports or at the manufacturer's 
recommended setting. 

(3) A vapor recovery system which 
collects all voe vapors and gases 
discharged from the storage vessel, and 
a vapor return or disposal system which 
is designed to process such voe vapors 
and gases so as to reduce their emission 
to the atmosphere by at least 95 percent 
by weight. 

(4) A system equivalent to those 
described in paragraphs (a)(l), (a)(2), or 
(a)(3) of this section as provided in 
§ 60.114a. . 

(b) The owner or operator of each 
storage vessel to which this subpart 
applies which contains a petroleum 
liquid which, as stored. has a true vapor 
pressure greater then 76.6 kPa (11.1 
psia), shall equip the storage vessel with 
a vapor recovery system which collects 
all voe vapors and gases discharged 
from the storage vessel, and a vapor 
return or disposal system which is 
designed to process such voe vapors 
and gases so es to reduce their emission 
to the atmosphere by at least 95 percent 
by weight. 
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§ 60.113a Testing and procedures. 
(a) Except as provided in § 60.B(b) 

compliance with the standard 
prescribed in § 60.112a shall be 
determined as follows or in accordance 
with an equivalent procedure as 
provided in § 60.114a. 

(1) The owner or operator of each 
storage vessel to which this subpart 
applies which has an external floating 
roof shall meet the following 
requirements: 

(i) Determine the gap areas and 
maximum gap widths between the 
primary seal and the tank wall, and the 
secondary seal and the tank wall · · 
according to the following frequency 
and furnish the Administrator with a · 
written report of the results within 60 
days of performance of gap 
measurements: 

(A) For primary seals, gap . · 
measurements shall be performed within 
60 days of the initial fill with petroleum 
liquid and at least once every five years 
thereafter. All primary seal inspections 
or gap measurements which require the 
removal or dislodging of the secondary 
seal shall be accomplished as rapidly as 
possible and the secondary seal shall be 
replaced as soon as possible. 

(B) For secondary seals, gap 
measurements shall be performed within 
60 days of the initial fill with petroleum 
liquid and at least once every year 
thereafter. 

(e) If any storage vessel is out of 
service for a period of one year or more, 
subsequent refilling with petroleum 
liquid shall be ~onsidered initial fill for 
the purposes of paragraphs (a)(l)(i}(A) 
and (a)(l)(i)((B) of this section. 

(ii) Determine gap widths in the 
primary and secondary seals 
individually by the following 
procedures: · 

(A) Measure seal gaps, if any, at one 
or more floating roof levels when the 
roof is floating off the roof leg supports. 

(B) Measure seal gaps around the 
entire circumference of the tank in each 
place where a 1/a" diameter uniform 
probe passes freely (without forcing or 
binding against seal) between the seal 
and the tank wall and measure the 
circumferential distance of each such 
location. · 

(e) The total surface area of each gap 
described in paragraph (a)(l)(ii)(B) of 
this section shall be determined by using 
probes of various widths to accurately 
measure the actual distance from the 
tank wall to the seal and multiplying 
each such width by its respective 
circumferential distance. 

(iii) Add the gap surface area of each 
gap location for the primary seal and the 
secondary seal individually. Divide the 
sum for each seal by the nominal . 

diameter of the tank and compare each · 
ratio to the appropriate ratio in the 
standard in § 60.112a(a)(l)(i) and 
§ 60.112a(a)(l)(ii). 

(iv) Provide the Administrator 30 days 
prior notice of the gap measurement to 
afford the Administrator the opportunity 
to have an observer present. 

(2) The owner or operator of each 
storage vessel to which this subpart. 
applies which has a vapor recovery and 
return or disposal system shall provide 
the following information to the 
Administrator on or before the date on 
which construction of the storage vessel 
commences: 

(i) Emission data, if available, for a 
similar vapor recovery and return or 
disposal system used on the same type 
of storage vessel, which can be used to 
determine the efficiency of the system. 
A complete description of the emission 
measurement method used must be 
included. 

(ii) The manufacturer's design 
specifications and estimated emission 
reduction capability of the system. 

(iii) The operation and maintenance 
plan for the system. . 

(iv) Any other information which will 
be useful to the Administrator in 
evaluating the effectiveness of the 
system in reducing voe emissions. 
(Sec.114, Clean Air Act as amended (42 
u.s.c. 7414)) . 

§ 60.114a Equivalent equipment and 
procedures. 

(a) Upon written application from an 
owner or operator and after notice and 
opportunity for public hearing, the 
Administrator may approve the use of 
equipment or procedures, or both, which 
have been demonstrated to his 
satisfaction to be equivalent in terms of 
reduced voe emissions to the 
atmosphere to the degree prescribed for 
compliance with a specific paragraph[s) . 
of this subpart. 

(b) The owner or operator shall 
provide ~e following information in the 
application for determination of 
equivalency: 

(1) Emission data, if available, which 
can be used to determine the 
effectiveness of the equipment or 
procedures in reducing voe emissions 
from the storage vessel. A complete 
description of the emission 
measurement method used must be 
included. 

(2) The manufacturer's design . 
specifications and estimated emission 
reduction capability of the equipment. 

(3) The operation and maintenance 
plan for the equipment. . 

(4) Any other information which will 
be useful to the Administrator in 
evaluating the effectiveness of the 
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equipment or procedures in reducing 
voe emissions. 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 7414)) 

§ 60.115a Monitoring of operations. 
(a) Except as provided in paragraph 

(d) of this section, the owner or operator 
subject to this subpart shall maintain a 
record of the petroleum liquid stored, 
the period of storage, and the maximum 
true vapor pressure of that liquid during 
the respective storage period. 

(b) Available data on the typical Reid 
vapor pressure and the maximum 
expected storage temperature of the 
stored product may be used to 
determine the maximum true vapor 
pressure from nomographs contained in 
API Bulletin 2517, unless the 
Administrator specifically requests that 
the liquid be sampled, the actual storage 
temperature determined, and the Reid 
vapor pressure determined from the 
sample(s). ·· 

(c) The true vapor pressure of each 
type of crude oil with a Reid vapor 
pressure less than 13.8 kPa (2.0 psia) or 
whose physical properties preclude 
determination by the recommended 
method is to be determined from 
available data and recorded if the . 
estimated true vapor pressure is greater 
than 6.9 kPa (1.0 psia). 
· (d) The following are exempt from the 

requirements of this section: . 
· (1) Each owner or operator of each 

storage vessel storing a petroleum liquid 
with a Reid vapor pressure of less than 
6.9 kPa (1.0 psia) provided the maximum 
true vapor pressure does not exceed 6.9 

· kPa (1.0 psia). · . 
(2) Each owner or operator of each 

storage vessel equipped with a vapor 
recovery and return or disposal system 
in accordance with the requirements of 
§§ 60.112a(a)(3) and 60.112a(b). · 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 7414)) 
(FR Doc. -10222 Filed t-3-«J; 8:45 am] · 

BILLING COO£ 8560-01-11 
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ENVIRONMENT AL PROTECTION 
AGENCY 

40 CFR Part 60 

[FRL-1493-1) 

Standards of Performance of New 
Stationary Sources: Adjustment of 
Opacity Standard for Fossil Fuel Fired 
Steam Generator 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: On April 1, 1980, there was 
published in the Federal Register (45 FR 
21302} a notice of proposed rulemaking 
setting forth a proposed EPA adjustment 
of the capacity standard for Interstate 
Power Company's Lansing Unit No. 4. in 
Lansing, Iowa. The proposal was based 
on Interstate's demonstration of the 
conditions that entitle it to such an 
adjustment under 40 CFR 60.ll(e}. 
Interested persons were given thirty 
days in which to submit comments on 
the proposed rulemaking. 

No written comments have been 
received and the proposed adjustment is 
approved without change and is set 
forth below. 

Effective Date: May 29, 1980 .• 
FOR FURTHER INFORMATION CONTACT: 
Henry Rampage, Enforcement Division, 
EPA, Region VII, Area Code 816-374-
3171. 

Signed al Washington, D.C., on May 22, 
1980. 
Douglas M. Costle, 
Administrator. 

In consideration of the foregoing, Part 
60 of 40 CFR Chapter I is emended as 
follows: 

Subpart 0-Standards of Performance 
for Fossil Fuel-Fired Generators 

§ 60.42 [Amended] 
1. Section 60.42 is amended by adding 

paragraph (b)(2}: 

(b} • • • 
(2) Interstate Power Company shell 

not cause to be discharged into the 
atmosphere from its Lansing Station 
Unit No. 1 in Lansing, Iowa, any gases 
which exhibit greater than 323 opacity, 
except that a maximum of 393 opacity 
shall be permitted for not more than six 
minutes in any hour. · 
(Sec.111.301(a), Clear Air Act as amended 
(42 u.s.c. 7411, 7601)). 

2. Section 60.45(g}(1} is amended by 
adding Paragraph (ii} as follows: 

f 60.45 Emission and fuel monitoring. 
•. . * • 

(g} ••• 
(1) ••• 
(i} ••• 
(ii} For sources subject to the opacity 

standard of§ 60.42{b}(2), excess 
emissions are defined as any six-minute 
period during which the average opacity 
of emissions exceeds 32 percent opacity, 
except that one six-minute average per 
hour of up to 39 percent opacity need 
not be reported. 
(FR Doc. BG-16409 filed 5-2&-60; 8:45 am) 

BIWNG CODE 6560-01-11 
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[fAL 1-051'1-lJJ 

Sisndards oi ~12riormsince ior ~1:1 
Stationary Sourc12s; R12"isiso1 
Refarence Method11113b\ mne1131Bl 

AGIENCV: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

WMMMV: This rule revises Appendix A; 
Reference Methods 13A and 13B, the 
detailed requirements used to measure 
total fluoride emissions to detennine 
whether affected facilities at phosphate 
fertilizer and primary aluminum plants 
are in compliance with the standard of 
performance. Since the methods were 
originally promulgated on January 26, 
1976, several revisions that would 
clarify, correct, and improve the 
methods have been evaluated. Adoption 
of these revisions will make Methods 
13A and 13B more accurate and reliable. 
IEFIFIECYt\flE DAYIE: June 20, 1980. 
lf'OR IFURYHIER tNFORMAYION CONYACY: 
Mr. Roger T. Shigehara, Emission 
Measurement Branch (MD-19), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone number (919) 541-2237. 
~UL!'PLIEMIENYARV ONIFORMAYtCN: The 
specific changes to Methods 13A and 
13B are: 

1. Aluminum and silicon dioxide are 
no longer listed as interferences since 
sample distillation eliminates this 
problem. Grease on sample-exposed 
Burfaces, which may adsorb F, has been 
added as a potential interference. 

2. The heat source for the sample 
distillation has been changed from a hot 
plate to a bunsen burner. 

3. The requirements for the sample 
train filter when it is placed between the 
probe and first impinger have been 
changed to allow any filter that can 
meet certain specifications. The filter (1) 
must withstand prolonged exposure to 
temperatures up to 135'C (275°F), (2) 
have at least 95 percent collection 
efficiency for 0.3 µm dioctyl phthalate 
smoke particles, and (3) have a low F 
blank value. · 

4. A requirement to oven dry the 
sodium fluoride before preparing the 
Btandardizing solution has been added. 

5. Additional details have been added 
to clarify sample recovery procedures. 

6. A requirement to collect and 
analyze a sample blank has been added. 

7. To prevent F carryover after 
distillation of high concentration F 

·samples. a procedure to remove the 
residual F has been added. 

8. The definition of V1 has been 
changed to make it clearer. 
· 9. Method 13B requires additional 
standardizing solutions for specific ion 
electrodes which do not display a linear 
response to low concentration F 
samples. 

~llllUC COMMIENYS: Upon proposal of the 
amendments to the New Source 
Performance Standard for Primary 
Aluminum plants, a comment was 
received on Methods 13A and 13B. The 
comment noted that in some cases the 
sampling train may be required to 
collect sample continuously over a 
period of 24 hours. Such a large sample 
would exceed the capacity of the train's 
silica gel to absorb the residual moisture 
in the sample. • 

EPA agrees with this comment and 
has modified Methods 13A and 13B to 
eliminate this potential problem. These 
changes are consistent with the changes 
in Method 5 allowing the following 
options: (1) alternative systems of 
cooling the gas stream and measuring 
the condensed moisture, (2) addition of 
extra silica gel to the impinger train, or 
(3) replacement of spent silica gel during 
a sample run. 

The Administrator finds that these 
amendments are minor and technical, 
and that they will have no effect on the 
stringency of the affected NSPS's. Notice 
and public procedure on these 
amendments are _therefore unnecessary. 
(Sections 111, 11~. and 301(a) of the Clean Air 
Act as amended (42 U.S.C. 7411, 741'!, and 
7001.(a)) 

Dated: June 16, 1980. 
ll?m!glao M. C@stle, 
Administrator. 

40 CFR Part 60 is amended by revising 
Methods 13A and 13B of Appendix A to 
read as follows: 

Appendix A-Reference Test MethodG 

" 
Method 13A. DPtermination of Total Fluoride 
Emissions From Stationary Sources; SPADNS 
Zirconium Lake Method 

1. Applicability and Principle 
1.1 Applicability. This method applies to 

the determination of fluoride. (F] emissions 
from sources as specified in the regulationo. It 
does not measure fluorocarbons, such ao 
freons. 

1.2 Principle. Gaseous and particulate P 
are withdrawn isokinetically from the source 
and collected in water and on a filter. The 
total Fis then determined by the SPADNS 
Zirconium Lake colorimetric method. 

2. Range and Sensitivity 

The range of this method is 0 to 1.4 l'g P / 
ml. Senoitivity has not been determined. 
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3. Interferences 
Large quantities of chloride will interfere 

with the analysis, but this interference can be 
prevented by adding silver sulfate into the 
distillation flask (see Section 7.3.4]. If 
chloride ion is present, it may be easier to use 
the Specific Ion Electrode Method (Method 
13B). Grease on sample-exposed surfaces 
may cause low F results due to adsorption. 

4. Precision, Accuracy. and Stability 
4.1 Precision. The following estimates 

mre based on a collaborative test done at a 
primary aluminum smelter. In the test. six 
laboratories each sampled the stack 
simultaneously using two sampling trains for 
a total of 12 samples per sampling run. 
Fluoride concentrations e~countered during 
the test ranged from 0.1to1.4 mg F/m'. The 
within-laboratory and between-laboratory 
standard deviations, which include sampling 
and analysis errors, were 0.044 mg F/m'with 
60 degrees of freedom and 0.084 mg F/m' 
with five degrees of freedom, respectively. 

4.2 Accuracy. The collaborative test did 
not find any bias in the analytical method. 

~.3 Stability. After the sample and 
colorimetric reagent are mixed, the color 
formed is stable for approximately 2 hours. A 
3"C temperature difference between the 
sample and standard solutions produces an 
error of approximately 0.005 mg F/liter. To 
avoid this error, the absorbances of the 
aample and standard solutions must be 
measured at the same temperature. 

5. Apparatus 
5.1 Sampling Train. A schematic of the 

sampling train is shown in Figure 13A-1: it is· 
similar to the Method 5 train except the filter 
position is interchangeable. The sampling 
train consists of the following components: 

5.1.1 Probe Nozzle. Pilot Tube, 
Differential Pressure Gauge. Filter Heating 
System. Metering System, Barometer, and 
Gas Density Determination Equipment. 
Same as Method 5, Sections 2.1.1, 2.1.3. 2.1.4, 
2.1.6, 2.1.8, 2.1.9, and 2.1.10. When moisture 
condensation is a problem, the filter heating 
oystem is used. 

5.1.2 Probe Liner. Borosilicate glass or 
316 stainless steel. When the filter is located 
immediately after the probe, the tester may 
use a probe heating system to prevent filter 
plugging resulting from moisture 
condensation, but the tester shall not allow 
the temperature in the probe to exceed 
120± 14"C (248±25'F]. 

5.1.3 Filter Holder. With positive seal 
against leakage from the outside or around 
the filter. If the filter is located between the 
probe and first impinger, use borosilicate 
glass or stainless steel with a 20-mesh 
stainless steel screen filter support and a 
silicone rubber gasket; do not use a glass frit 
or a sintered metal filtel' support. If the filter 
is located between the third and fourth 
impingers, the tester may use borosilicate 
glass with a glass frit filter support and a 
silicone rubber gasket. The tester may also 
use other materials of construction with 
approval from the Administrator. 

5.1.4 lmpingers. Four impingers 
connected as shown in Figure 13A-1 with 
ground-glass (or equivalent), vacuum-tight 
fittings. For the first. third. and fourth 

- ··----------
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Figure 13A 1. Fluoride sampling train. 

CHECK VALVI 

temperature to within l "C {2"F), at the outlet 
of the fourth impinger for monitoring 
purposes. . 

5.2 Sample Recovery. The following 
items are needed: 

5.2.1 Probe-Liner and Probe-Nozzle 
Brushes, Wash Bottles, Graduated Cylinder 
and/or Balance, Plastic Storage Containers, 
Rubber Policeman, Funnel. Same as Method 
5, Sections 2.2.l to 2.2.2 and 2.2.5 to 2.2.8, 
respectively. 

5.2.2 Sample Storage Container. Wide
mouth, high-density-polyethylene bottles for 
impinger water samples, 1-liter. 

5.3 Analysis. The following equipment i1 
needed: 

5.3.1 Distillation Apparatus. Glp.se 
distillation apparatus assembled as shown in 
Figure 13A-2. 

5.3.2 Bunsen Burner. 
5.3.3 Electric Muffle Furnace. Capable of 

heating to 600°C. 
5.3.4 Crucibles. Nickel, 75- to 100-ml. 
5.3.5 Beakers. 500-ml and 1500-ml. 
5.3.6 Volumetric Flasks. 50-ml. 
5.3.7 Erlenmeyer Flask11.or Plastic Bottles. 

500-ml. 
5.3.8 Constant Temperature Bath. 

Capable of maintaining a constant 
temperature of ±1.o·c at room temperature 
conditions. 

5.3.9 Balance. 3DO-g capacity to measure 
to ±0.5g. 

5.3.10 Spectrophotometer. Instrument 
that meas1.1.res absorbance at 570 nm and 
provides at least a 1-cm light path. 

5.3.11 Spectrophotometer Cells. 1-cm 
pathlength. 

8. Reagents 

6.1 Sampling. Use ACS reagent-grade 
chemicals or equivalent, unless otherwise 
specified. The reagents used in sampling are 
as follows: 

6.1.1 Filters. 

Figure 13A·2. Fluoride distillation apparatus. 

impingers. use the Greenburg-Smith desigii, 
modified by replacing the tip with a 1.3-cm
inside-diameter ['h in.) glass tube extending 
to 1.3 cm ( '12 in.) from the bottom of the flask. 
For the second impinger, use a Greenburg
Smith impinger with the standard tip. The 
tester may use modifications (e.g., flexible 
connections between the impingers or 
materials other than glass), subject to the 
approval of the Administrator. Place a 
thermometer. capable of measuring 

6.1.1.l If the filter is located between the 
third and fourth impingers, use a Whatrnan t 

No. 1 filter, or equivalent. sized to fit the ftlter 
holder. 
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6.1.1.2 Uthe filter io located between the 
probe and first irnpinger, use any suitable 
medium (e.g .. paper organic membrane) that 
conforms to the following specifications: (1) 
The filter can withstand prolonged exposure 
to temperatures up to 135°C (275°F). (2) The 
filter has at least 95 percent collection 
efficiency ( <5 percent penetration) for 0.3 p.m 
dioctyl phthalate smoke particles. Conduct 
the filter efficiency test before the test series, 
using ASTM Standard Method D 2986-71, or 
use test data from the supplier'o quality 
control program. (3) The filter has a low F 
blank value ( <0.015 mg FI cm 2 of filter area). 
Before the test series, determine the average 
F blank value of at least three filters (from 
the lot to be used for sampling) using the 
applies ble procedures described in Sections 
7.3 and 7.'6 of this method. In general. glass 
fiber filters have high and/ or variable F 
blank values, and will not be acceptable for 
use. 

6.1.2 Water. Deionized distilled, to 
conform to ASTM Specification D 1193-74, 
Type 3. If high concentrations of organic 
matter are not expected to be present, the 
analyst may delete the potassium 
permanganate test for oxidizable organic 
matter. 

6.1.3 Silica Gel. Crushed Ice, and 
Stopcock Grease. Sarne as Method 5, 
Section 3.1.2, 3.1.4, and 3.1.5, respectively. 

6.2 Sample Recovery. Water, from same 
container as described in Section 6.1.2, is 
needed for sample recovery. 

6.3 Sample Preparation and Analysis. 
The reagents needed for 11arnple preparation 
and analysis are as follows: 

6.3.1 Calcium Oxide (CaO). Certified 
grade containing 0.005 percent F or less. 

6.3.2 Phenolphthalein Indicator. 
Dissolve 0.1 g of phenolphthalein in a mixture 
of 50 ml of llO percent ethanol and 59 ml of 
deionized distilled water. 

8.3.3 Silver Sulfate (Ag.SO.). 
6.3.4 Sodium Hydroxide (NaOH). 

Pellets. 
6.3.5 Sulfuric Acid CH.SO.). Concentrated. 
6.3.6 Sulfuric Acid, 25 percent (V /V). 

Mix 1 part of concentrated H,SO. with 3 
parts of deionized distilled water. 

6.3.7 Filters. Whatman No. 5-01, or 
equivalent. 

6.3.8 Hydrochloric Acid (HCl), 
Concentrated. 

6.3.9 Water. From oarne container as 
described lit Section 6.1.2. 

6.3.10 Fluoride Standard Solution. 0.01 mg 
FI ml. Dry in an oven at 110'C for at least 2 
hours. Dissolve 0.2210 g of NaF in 1 liter of 
deionized distilled water. Dilute 100 ml of thia 
solution to 1 liter with deionized distilled 
water. 

6.3.11 SPADNS Solution (4, 5 dihydroxy·3· 
(p-oulfopheny lazo )-2. 7 -naphtha lene-disulfonic 
acid trisodium salt]. Dissolve 0.960 ± 0.010 
g of SPADNS reagent in 500 ml deionized 
distilled water. If stored in a well-sealed 
bottle protected from the sunlight. this 
solution is stable for at least 1 month. 

8.3.12 Spectrophotometer Zero Reference 
Solution. Prepare daily. Add 10 ml of 
SPADNS solution (6.3.11) to 100 ml deionized 
distilled water, and acidify with a .solution 
prepared by diluting 7 ml of concentrated HCl 
to 10 ml with deionized distilled water. 

6.3.13 SPADNS Mixed Reagent. Dissolve 
· 0.135 ± 0.005 g of zirconyl chloride 
octahydrate (ZrOCl.. 8H,O) in 25 ml of 
deionized distilled water. Add 350 ml of 
concentrated HCI. and dilute to 500 ml with 
deionized distilled water. Mix equal volumes 
of this solution and SPADNS solution to form 
a single reagent. Thio reagent is stable for al 
least 2 monthll. 

7. Procedure 

7.1 Sampling. Because of the complexity 
of this method, testers should be trained and 
experienced with the text procedures to 
assure reliable results. 

7.1.1 Pretest Preparation. Follow the 
general procedure given in Method 5, Section 
4.1.1, except the filter need not be weighed. 

0 7.1.2 Preliminary Determinations. 
Follow the general procedure given in 
Method 5, Section 4.1.2 .. except the nozzle 
size selected must maintain isokinetic 
sampling rates below 28 liters/min (1.0 cfJn). 

7.1.3 Preparation of Collection Train. 
Follow the general procedure given in 
Method 5, Section 4.1.3, except for the 
following variations: 

Place 100 ml of deionized distilled water in 
each of the first two impingers, and leave the 
third impinger empty. Transfer approximately 
200 to 300 g of preweighed silica gel from its 
container to the fourth impinger. 

Assemble the train as shown in Figure 
13A-1 with the filter between the third and 
fourth impingers. Alternatively, if a 20-mesh 
staiAless steel screen ie used for the filter 
support, the tester may place the filter 
between the probe and first impinger. The 
tester may also use s filter heating oystem to 
prevent moisture condensation, but shall not 
allow the temperature around the filter holder 
to exceed 120 ± 14°C (246 ± 25°F). Record 
the filter location on the data sheet. 

7.1.-0 Leak-Check Procedures. Follow the 
leak-check procedures given in Method 5, 
Sections U.U (Pretest Leak-Check). U.4.2 
(Leak-Checks During the Sample Run), and 
4.U.3 (Post-Test Leak-Check). 

7.1.5 Fluoride Train Operation. Follow 
the general procedure given in Method 5, 
Section 4.1.5, keeping the filter and probe 
temperatures (if applicable) at 120 ± 1-n·c 
(246 ± 25°F) and isokinetic sampling rates 
below 28 liters/min (1.0 cfm). For each run. 
record the data required on a data sheet such 
as the one shown in -Method 5, Figure 5-2. 

7.2 Sample Recovery. Begin proper 
cleanup procedure as soon as the probe is 
removed from the stack at the end of the 
sampling period. 

Allow the probe to cool. When it can bs 
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 sample. Do not cap off the 
probe tip tightly while the sampling train is 
cooling down, because a vacuum would form 
in the filter holder. thuo drawing irnpinger 
water backward. 

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, if present. 
Remove the filter assembly. wipe off the 
silicone grease from the filter holder inlet, 
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and cap this inlet. Remove the umbilical cord 
from the last impinger. and cap the impinger. 
After wiping off the silicone grease, cap off 
the filter holder outlet and any open impinger 
inlets and outlets. The tester may use ground
glass stoppers, plastic caps. or serum caps to 
close these openings. 

Transfer the probe and filter-impinger 
assembly to an area that is clean and 
protected from the wind so that the chances 
of contaminating or losing the sample is 
minimized. 

Inspect the train before and during 
disassembly, and note any abnormal 
conditions. Treat the samples as follows: 

7.2.1 Container Na. 1 (Probe, Filter. and 
lmpinger Catches). Using a graduated 
cylinder, measure to the nearest ml. and 
record the volume of the water in the first 
three impingers; include any condensate in 
the probe in this determina lion. Transfer the 
impinger water from the graduated cylinder 
into this polyethylene container. Add the 
filter to this container. (The filter may be 
handled separately using procedures subject 
to the Administrator's approval.) Taking care 
that dust on the outside of the probe or other 
exterior surfaces does not get into the 
sample, clean all sample-exposed surfaces 
(including the probe nozzle, probe fitting. 
probe liner, first three impingers, impinger 
connectors, and filter holder) with deionized 
distilled water. Use less than 500 ml for the 
entire wash. Add the washings lo the sampler 
container. Perform the deionized distilled 
water rinses as follows: 

Carefully remove the probe nozzle and 
rinse the inside surface with deionized 
distilled water from a wash bottle. Brush with 
a Nylon bristle brush. and rinse until the 
rinse ehowe no visible particles, after which 
make a final rinse of the inside surface. Brush 
and rinse the inside parts of the Swagelok 
fitting with deionized distilled water in a 
similar way. 

Rinse the probe liner with deionized 
distilled water. While squirting the water into 
the upper end of the probe. tilt end rotate the 
probe so that all inside surfaces will be 
wetted with water. Let the water drain from 
the lower end into the sample container. The 
tester may use a fwmel (glass or 
polyethylene) to aid in transferring the liquid 
washes to the container. Follow the rinse 
with a probe brush. Hold the probe in an 
inclined position, and squirt deionized 
distilled water into the upper end as the 
probe brush is being pushed with a twisting 
action through the probe. Hold the sample 
container underneath the lower end of the 
probe, and catch any water and particulate 
matter that is brushed from the probe. Run 
the brush through the probe three times or 
more. With stainless steel or other metal 
probes, run the brush through in the above 
prescribed manner at least six times since 
metal probes have small crevices in which 
particulate matter can be entrapped. Rinse 
the brush with deionized distilled water, and 
quantitatively collect these washings m the 
sample container. After the brushing. make a 
final rinse of the probe as described above. 

It is recommended that two people clean 
the probe to minimize sample ICJsses. · 
Between sampling runs, keep brushes clean 
and protected from contamination. 
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Rinse the inside surface of each of the first 
three impingers (and connecting glassware) 
three separate times. Use e small portion of 
deionized distilled water for each rinse, and 
brush each sample-exposed surface with a 
Nylon bristle brush, to ensure recovery of 
fine particulate matter. Make a final rinse of 
each surface and of the brush. 

After ensuring that all joints have been 
wiped clean of the silicone grease. brush and 
rinse. with deionized distilled water the inside 
of the filter holder (front-half only, if filter is 
positioned between the third and fourth 
impingers). Brush end rinse each surface 
three limes or more if needed. Make a final 
rinse of the brush and filter holder. 

After all watar washings and particulate 
matter have been collected in the sample 
container, tighten the lid so that water will 
not leek out when it is shipped to the 
laboratory. Mark the height of the fluid level 
to determine whether leakage occurs during 
transport. Label the container clearly to 
identify its contents. 

7.2.2 Container No. 2 (Sample Blank). 
Prepare a blank by placing an unused filter in 
a polyethylene container and adding a 
volume of water equal to the total volume in 
Container No. 1. Process the blank in the 
same manner as for Container No. 1. 

7.2.3 Container No. 3 (Silica Gel). Note 
the color of the indicating silica gel to 
determine whether it has been completely 
spent and make a notation of its condition. 
Transfer the silica gel from the fourth 
impinger to its original container and seal. 
The tester may use a funnel to pour the silica 
gel and a rubber policeman to remove the 
silica gel from the impinger. It is not 
necessary to remove the small amount of dust 
particles that may adhere to the impinger 
wall and are difficult 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, the tester may follow 
the analytical procedure for Container No. 3 
in Section 7.4.2. 

7.3 Sample Preparation and Distillation. 
(Note the liquid levels in Containers No. 1 
and No. 2 and confirm on the analysis sheet 
whether or not leakage occurred during 
transport. If noticeable leakage had occurred, 
either void the sample or use methods, 
subject to the approval of the Administrator, 
to correct the final results.) Treat the contents 
of each sample container as described below: 

7.3.1 Container No. 1 (Probe, Filter, end 
lmpinger Catches). Filter this container's 
contents, including the sampling filter, 
through Whatman No. 541 filter paper, or 
equivalent, into a·1soo-ml beaker. 

7.3.1.1 If the filtrate volume exceeds 900 
ml. make the filtrate basic (red to 
phenolphthalein) with NaOH, and evaporate 
to less than 900 ml. 

7.3.1.2 Place the filtered material 
(including sampling filter) in a nickel crucible, 
edd a few ml of deionized distilled water, 
and macerate the filters with a glass rod. 

Add 100 mg CaO to the crucible, and mix 
the contents thoroughly to form e slurry. Add 
two drops of phenolphthalein indicator. Piece 
the crucible in a hood under infrared lamps 
or on a hot plate at low heat. Evaporate the 
water completely. During the evaporation of 

the water, keep the slurry basic (red to 
phenolphthalein) to avoid loss of F. If the 
indicator turns colorless (acidic) during the 
evaporation, add CeO until the color turns 
red again. 

After evaporation of the water, piece the 
crucible on a hot plate under a hood and 
slowly increase the temperature until the 
Whatman No. 541 end sampling filters char. It 
may take several hours to completely char 
the filters. 

Piece the crucible in a cold muffie furnace. 
Gradually (to prevent smoking) increase the 
temperature to 600"C, end maintain until the 
contents ere reduced to an ash. Remove the 
crucible from the furnace and allow to cool. 

Add approximately 4 g of crushed NaOH to 
the crucible end mix. Return the crucible to 
the muffle furnace, and fuse the sample for 10 
minutes et 600'C. 

Remove the sample from the furnace, and 
cool to ambient temperature. Using several 
rinsings of warm deionized distilled water, 
transfer the contents of the crucible to the 
beaker containing the filtrate. To assure 
complete sample removal. rinse finally with 
two 20-ml portions of 25 percent H2SO., end 
carefully add to the beaker. Mix well, and 
transfer to e 1-liter volumetric flask. Dilute to 
volume with deionized distilled water, and 
mix thoroughly. Allow any undissolved solids 
to settle. 

7.3.2 Container No. 2 (Sample Blank). 
Treat in the same manner es described in 
Section 7.3.1 above. 

7.3.3 Adjustment of Acid/Water Ratio in 
Distillation Flask. (Use a protective shield 
when carrying out this procedure.) Place 400 
ml of deionized distilled water in the 
distillation flask, end edd 200 ml of 
concentrated H,SO •. (Caution: Observe 
standard precautions when mixing H,SO. 
with water. Slowly edd the acid to the flask 
with constant swirling.) Add some soft glass 
beads end several small pieces of broken 
glass tubing, and assemble the apparatus 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. 
Discard the distillate. 

7.3.4 Distillation. Cool the contents of 
the distillation flask to below ao·c. Pipe! an 
aliquot of sample containing less than 10.0 mg 
F directly into the distillation flask, and add 
deionized distilled water to make a total 
volume of 220 ml added to the distillation 
flask. (To estimate the appropriate aliquot 
size, select an aliquot of the solution and 
treat as described in Section 7.4.1. This will 
be an approximation of the F content because 
of possible interfering ions.) Note: If the 
sample contains chloride, add 5 mg of Ag.so. 
to the flask for every mg of chloride. 

Place a 250-ml volumetric flask at the 
condenser exit. Heat the flask as rapidly as 
possible with a Bunsen burner, and collect ell 
the distillate up to 175"C. During heatup, play 
the burner flame up and down the side of the 
flask to prevent bumping. Conduct the 
distillation as rapidly es possible (15 minutes 
or less). Slow distillations have been found to 
produce low F recoveries. Caution: Be careful 
not to exceed 175'C to avoid causing H,so. 
to distill over. 

If F distillation in the mg range is to be • 
followed by a distillation in the fractional mg 
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range, add 220 ml of deionized distilled water 
. and distill it over as in the acid adjustment 

step to remove residue! F Crom the distillation 
aystem. 

The tester may use the acid in the 
distillation flask until there is carry-over of 
interferences or poor F recovery. Check for 
these every tenth distillation using a 
deionized distilled water blank and a 
standard solution. Change the acid whenever 
the F recovery is less than 90 percent or the 
blank value exceeds 0.1 µg/ml. 

7.4 Analysis. 
7.4.1 Containers No. 1 and No. 2. After 

distilling suitable aliquots from Containers 
No. 1 end No. 2 according to Section 7.3.4, 
dilute the distillate in the volumetric flasks to 
exactly 250 ml with deionized distilled water, 
end mix thoroughly. Pipe! a suitable aliquot 
of each sample distillate (containing 10 to 40 
14g F /ml) into a beaker, and dilute to 50 ml 
with deionized distilled water. Use the same 
aliquot size for the blank. Add 10 ml of 
SPADNS mixed reagent (6.3.13), end mix 
thoroughly. 

After mixing, place the sample in_a 
constant-temperature bath containing the 
standard solutions (see Section 8.2) for 30 
minutes before reading the ebsorbance on the 
spectrophotometer. 

Set the spectrophotometer to zero 
ebsorbence at 570 run with the reference 
solution (6.3.12), end check the 
spectrophotometer calibration with the 
standard solution. Determine the absorbance 
of the samples, and determine the 
concentration from the calibration curve. If 
the concentration does not fall within the 
range of the calibration curve, repeat the 
procedure using a different size aliquot. 

7.4.2 Container No. 3 (Silica Gel). Weigh 
the spent silica gel (or silica gel plus 
lmpinger) to the nearest 0.5 g using a balance. 
The tester may conduct this step in the field. 

8. Calibration 

Maintain a laboratory log of all 
calibrations. 

8.1 Sampling Train. Calibrate the 
sampling train components according to the 
indicated sections in Method 5: Probe Nozzle 
(Section 5.1); Pilot Tube (Section 5.2); 
Metering System (Section 5.3); Probe heeler 
(Section 5.4); Temperature Gauges (Section 
6.5); Leak Check of Metering System (Section 
5.6); end Barometer (Secti-On 5.7). 

8.2 Spectrophotometer. Prepare the 
blank standard by adding 10 ml of SPADNS 
mixed reagent to 50 ml of deionized distilled 
water. Accurately prepare e series of 
standards from the 0.01 mg F/ml standard 
fluoride solution (6.3.10) by diluting 0, 2, 4, 6, 
8, 10, 12. and 14 ml to 100 ml with deionized 
distilled water. Pipet 50 ml from each solution 
and transfer each to a separate 100-ml 
beaker. Then add 10 ml of SPADNS mixed 
reagent to each. These standards will contain 
0, 10, 20, 30. 40 50, 60, and 70 14g F (O to 1.4 p.g/ 
ml), respectively. 

After mixing, piece the reference standards 
and reference solution in a constant 
temperature bath for SO minutes before 
reading the absorbance with the 
spectrophotometer; Adjust all samples to this 
same temperature before analyzing. 
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\'\'ith the spectrophotometer at 570 nm, use 
the reference solution (6.3.12] to set the 
absorbance to zero. 

Determine the absorbance of the 
standards. Prepare a calibration curve by 
plotting µg F/50 ml versus absorbance on 
linear graph paper. Prepare the standard 
curve initially and thereafter whenever the 
SPADNS mixed reagent is newly made. Also. 
run a calibration standard with each set of 
samples and if it differs from the calibration 
curve by ±2 percent, prepare a new standard 
curve. 

9. Calculations 
ca'rry out calculations. retaining at least 

one extra decimal figure beyond that of the 
acquired data. Round off figures after final 
calculation. Other forms of the equations may 
be used. provided that they yield equivalent 
results. 

9.1 Nomenclature. 
~ "4 Aliquot of distillate taken for color 

development. ml. 
A, = Aliquot of total sample added to still, 

ml. 
B,., = Water vapor in the gas stream, 

proportion by volume. 
C, = Concentration of Fin stack gas, mg/m'. 

dry basis, corrected to standard 
conditions of 760 mm Hg (29.92 in. Hg) 
and 293'K (528'R). 

= 

F1 = Total F in sample. mg. 
µg F = Concentration from the calibration 

curve, µg. 
Tm = Absolute average dry gas meter 

temperature (see Figure 5-2 of Method 5), 
°K ('R). 

T, = Absolute average stack gas temperature 
(see Figure 5-2 of Method 5). °K ('R). 

Vd =Volume of distillate collected, ml. 
V m(,ld) = Volume of gas sample as measured 

by dry gas meter, corrected to standard 
conditions, dscm ( dscf). 

V1 = Total volume of F sample. after final 
dilution, ml. 

V .. c. ... > = Volume of waler vapor in the gas 
sample. corrected to standard conditions, 
scm (scf). 

9.2 A\•erage Dry Gas Meter Temperature 
and Average Orifice Pressure Drop. See data 
sheet (Figure 5-2 of Method 5). . 

9.3 Dry Gas Volume. Calculate V .. c....1 and 
adjust for leakage. if necessary, using the 
equation in section 6.3 of Method 5. 

9.4 Volume of Water Vapor and Moisture 
Content. Calculate the volume of water vapor 
V .. -<sld> and moisture content B .... from the data 
obtained in this method (Figure 13A-1); use 
Equations 5-2 and 5-3 of Method 5. 

9.5 Concentration. 
9.5.1 Total Fluoride in Sample. Calculate 

the amount of F in the sample using the 
following equation: 

Eq. 13A-1 

9.5.2 Fluoride Concentration in Stack Gas. Determine the F concentration in the stack 
gas using the following equation: 

= 
K Vm(std) 

Where: 
K = 35.31 ft 3/m 3 ifVmi.ldl is expressed in . 

English units. 
= 1.00 m3/m 3 if VmC.ld> is expressed in 

metric units. 
9.6 lsokinetic Variation and Acceptable 

Results. Use Method 5, Sections 6.11 and 
6.12. 
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Eq. 13A-2 

Method 138. Determination of Total Fluoride 
Emissions From Stationary Sources; Specific 
Jon Electrode Method 

1. Applicability and Principle 
1.1 Applicability. This method applies to 

the determination of fluoride (F) emissions 
from stationary sources as specified in the 
regulations. It does not measure 
fluorocarbons, such as freons. 

1.2 Principle. Gaseous and particulate F 
are withdrawn isoldnetically from the source 
and collected in v.·ater and on a filter. The 
total F is then determined by the specific ion 
electrode method. 

2. Range and Sensitfritr 
The range of this method is 0.02 to 2.000 µg 

F /ml: however, me11surements of less than 0.1 
µg F/ml require extra care. Sensitivity has 
not been determined. 

3. Interferences 
Grease on sample-exposed surfaces may 

cause low F results because of adsorption. 
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4. Precision and Accuracy 
4.1 Precision. The following estimates 

are based on a collaborative test done at a 
primary aluminum smelter. In the test. six 
laboratories each sampled the stack 
simultaneously using two sampling trains for 
a total of 12 samples per sampling run. 
Fluoride concentrations encountered during 
the test ranged from 0.1to1.4 mg F/m>. The 
within-laboratory and between-labOf'atory 
standard deviations, which include sampling 
and analysis errors. are 0.037 mg F/m• with 
60 degrees of freedom and 0.056 mg FI m • 
with five degrees of freedom. respectively. 

4.2 Accuracy. The collaborative test did 
not find any bias in the analytical method. 

5. Apparatus 
5.1 Sampling Train and Sample Recovery. 

Same as Method 13A, Sections 5.1 and 5.2. 
respectively. 

5.2 Analysis. The following items are 
needed: 

5.2.1 Dis till a lion Apparatus. Bunsen 
Burner. Electric Muffle Furnace, Crucibles. 
Beakers. Volumetric Flasks. Erlenme)•er 
Flasks or Plastic Bottles. Constant 
Temperature Bath, and Balance. Same as 
Method 13A. Sections 5.3.1 to 5.3.9, 
respectively. except include also 100-ml 
polyethylene beakers. 

5.2.2 Fluoride Ion Activity Sensing 
Electrode. 

5.2.3 Reference Electrode. Single 
junction, sleeve type. 

5.2.4 Electrometer. A pH meter with 
millivolt-scale capable of ±0.1-mv resolution. 
or a specific ion meter made specifically for 
specific ion use. 

5.2.5 Magnetic Stirrer and TFE • 
Fluorocarbon-Coated Stirring Bars. 

6. Reagents 
6.1 Sampling and Sample Recovery. 

Same as Method 13A. Sections 6.1 and 6.2. 
respectively. 

6.2 Analysis. Use ACS reagent grade 
chemicals [or equivalent). unless otherwise 
specified. The reagents needed for analysis 
are as follows: 

6.2.1 Calcium Oxide (CaO). Certified 
grade containing 0.005 percent For less. 

6.2.2 Phenolphthalein Indicator. 
Dissolve 0.1 g of phenolphthalein in a mixture 
of 50 ml of 90 percent eth11nol and 50 ml 
deionized distilled water. 

6.2.3 Sodium Hydroxide (NaOH). 
Pellets. 

6.2.4 Sulfuric Acid (H,SO,], Concentrated. 
6.2.5 Filters. Whatman No. 541. or 

equivalent. 
6.2.6 Water. From same container as 

6.1.2 of Method 13A. 
6.2.7 Sodium Hydroxide, 5 M. Dissoke 

20 g of Na OH in 100 ml of deionized distilled 
water. 

6.2.8 Sulfuric Acid. 25 percent (V /VJ. 
Mix 1 part of concentrated H,SO, with 3 
parts of deionized distilled water. 

'Mention of any trade name or specific product 
does not constitute endorsemrnt by the 
Environmental Protection Agency. 
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6.2.9 Total Ionic Strength Adjustment 
Buffer (TISAB). Place approximately 500 ml 
of deionized distilled water in a 1-liter 
beaker. Add 57 ml of glacial acetic acid, 58 g 
of sodium chloride, and 4 g of cyclohexylene 
dinitrilo tetraacetic acid. Stir to dissolve. 
Place the beaker in a water bath to cool il 
Slowly add 5 M NaOH 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-liter volumetric flask. and dilute to 
volume with deionized distilled water. 
Commercially prepared TISAB may be 
substituted for the abov·e. 

6.2.10 Fluoride Standard Solution. 0.1 M. 
Oven dry some sodium fluoride [NaF) for a 
minimum of 2 hours at no·c. and store in a 
desiccator. Then add 4.2 g of NaF to a 1-liter 
volumetric flask, and add enough deionized 
distilled water to dissolve. Dilute to volume 
with deionized distilled water. 

7. Procedure 

7.1 Sampling, Sample Recovery. and 
Sample Preparation and Distillation. Same 
as Method 13A, Sections 7.1, 7.2, and 7.S. 
respectively, except the notes concerning 
chloride and sulfate interferences are not 
applicable. 

7.2 Analysis. 
7.2.1 Containers No. 1 and No. 2. Distill 

suitable aliquots from Containers No. 1 and 
No. 2. Dilute the distillate in the volumetric 
flasks to exactly 250 ml with deionized 
distilled water and mix thoroughly. Pipe! a 
25-ml aliquot from each of the distillate and 
separate beakers. Add an equal volume of 
TISAB. and mix. The sample should be at the 
same temperature as the calibration 
standards when measurements are made. U 
ambient laboratory temperature fluctuates 
more than ±2°C from the temperature at 
which the calibration standards were 
measured. condition samples and standards 
in a constant-temperature bath before 
measurement. Stir the sample with a 
magnetic stirrer during measurement to 
minimize electrode response time. If the. 
stirrer generates enough heat to change 
solution termperature, place a piece of 
temperature insulating material such as cork, 
between the stirrer and the beaker. Hold 
dilute samples (below 10· • M fluoride ion 
content) in polyethylene beakers during 
measurement. 

Insert the fluoride and reference electrodes 
into the solution. When a steady millivolt 
·reading is obtained, record it. This may take 
several minutes. Determine concentration 
from the-calibration curve. Between electrode 
measurements, rinse the electrode with 
distilled water. 

7.2.2 Container No. 3 (Silica Gel). Same 
as Method 13A. Section 7.4.2. 

8. Calibration 

Maintain a laboratory log of all 
calibrations. 

8.1 Sampling Train. Same as Method 
13A. 

8.2 Fluoride Electrode. Prepare fluoride 
standardizing solutions by serial dilution of 
the 0.1 M fluoride standard solution. Pipet 10 
ml of 0.1 M fluoride standard solution into a 
100-ml volumetric flask, and make up to the 
mark with deionized distilled water for a 10-1 

M standard solution. Use 10mlof10-1 M 
solution to make a 10-'M solution in the 
same manner. Repeat the dilution procedure 
and make 10-< and 10·• solutions. 

Pipe! 50 ml of each standard into a 
separate 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 semilog graph paper versus 
concentration on the log axis. Plot the 
nominal value for concentration of the 
standard on the log axis. e.g., wben 50 ml of 
10· 2 M standard is diluted with 50 ml of 
TISAB. the concentration is still designated 
"10· 2 M." 

Between measurements soak the fluoride 
sensing electrode in deionized distilled water 
for 30 seconds, and then remove and blot dry. 
Analyze the standards going from dilute to 

= 

Where; 
K=19 mg/ml. 

10. References 

K 
Tt 

e.vd) At 
(M) 

1. Same as Method 13A, Citations 1 and 2 
of Section 10. 

2. MacLeod, Kathryn E. and Howard L. 
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concentrated standards. A straight-line 
calibration curve will be obtained, with 
nominal concentrations of 10-•, 10-•, 10-1, 

and 10- 1 fluoride molarity on the log ·axis 
plotted versus electrode potential (in mv) on 
the linear scale. Some electrodes may be 
slightly nonlinear between 10-• and 10-• M. If 
this occurs, use additional standards between 
these two concentrations. 

Calibrate the fluoride electrode daily. and 
check it hourly. Prepare fresh fluoride 
standardizing solutions daily (10-z Mor less). 
Store fluoride standardizing solutions in 
polyethylene or polypropylene containers. 
(Note; Certain specific Ion meters have been 
designed specifically for fluoride electrode 
use and give a direct readout of fluoride ion 
concentration. These meters may be used In 
lieu of calibration curves for fluoride 
measurements over narrow concentration 
ranges. Cali bra le the meter according to the 
manufacturer'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. Same as Method 13A, 
Section 9.1. In addition: 
M=F concentration from calibration curve, 

molarity. 
9.2 Average Dry Gas Meter Temperature 

and Average Orifice Pressure Drop. Dry Gas 
Volume, Volume of Water Vapor and 
Moisture Content, Fluroide Concentration in 
Stack Gas, and lsokinetic Variation and 
Acceptable Results. Same as Method 13A, 
Section 9.2 to 9.4, 9.5.2. and 9.6, respectively. 

9.3 Fluoride in Sample. Calculate thP. 
amount of F in the sample using the 
following; . · 

Equation 138-1 

Crist. Comparison of the SPADNS
Zirconium Lake and Specific Ion Electrode 
Methods of Fluoride Determination in Stack 
Emission Samples. Analytical Chemistry. 
45:1272-1273. 1973. 

(FR Doc. llG-18658 Filed &-19-llO; 8:45 am) 
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ENVIRONMENT AL PROTECTION 
AGENCY 

40 CFR Part 60 

(FRL 1442-1) 

Standards of Performance for New 
Stationary Sources Primary Aluminum 
Industry; Amendments 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: The amendments permit 
fluoride emissions to exceed, under 
certain circumstances, emission limits 
contained in the previously promulgated 
;;tandards of performance for new 
primary aluminum plants. Such . 
excursions cannot be more than 0.3 kg/ 
Mg of aluminum produced (0.6 lb/ton) 
above the promulgated standards of 0.95 
kg/Mg (1.9 lb/ton) and 1.0 kg/Mg (2.0 lb/ 
ton) for prebake and Soderberg plants, 
respectively. For an excursion to be 
allowed, a proper emission control 
system must have been installed and 
properly operated and maintained at the 
time of the excursion. The intended 
effect of these amendments is to take 
into account an inherent variability of 
fluoride emissions from the aluminum 
reduction process. 

. The amendments require monthly 
testing of emissions and revise 
Reference Method 14 for measutjng 
fluoride emission rates. The 
amendments also respond to arguments 
raised during litigation of the standards 
of performance. 
DATES: The effective date of the 
amendments is June 30. 1980. The 
applicability date of the amendments is 
October 23, 1974. All primary aluminum 
plants which commence construction on 

.and after the applicability date are 
subject to the standards of performance, 
as amended here. 
ADDRESSES: Background Information 
Document. The background information 
documents for the proposed and final 
amendments may be obtained from the 
U.S. EPA Library (MD-35), Research 
Triangle Park. North Carolina 27711, 
telephone (919) 541-2777. Please refer to 
Primary Aluminum Background 

. Information: Proposed Amendments 
(EPA 450/2-76-025a) and Promulgated 
Amendments (EPA 450/3-79--026). 

Docket: Docket No. OAQPS-78-10, 
containing supporting information used 
to develop the amendments. is available 
.for public inspection and copying 
between 8:00 a.m. and 4:00 p.m .. Monday 
through Friday. at EPA's Central Docket 
Section, Room 2902. Waterside Mall. 401 
M Street, S.W .. Washington. D.C. 20460. 

FOR FURTHER INFORMATION CONTACT: 
john Crenshaw, Emission Standards and 
Engineering Division (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park. North Carolina 
27711, telephone (919) 541-5477. 
SUPPLEMENTARY INFORMATION: 

Final Amendments 

The amendments allow fluoride 
emissions from aluminum plant 
potrooms to exceed the original limits of 
0.95 kg/Mg (1.9 lb/ton) for prebake 
plants and 1.0 kg/Mg (2.0 lb/ton) for 
Soderberg plants if the owner .or 
operator of the plant can establish that a 
proper emission control system was 
installed and properly operated and 
maintained at the time the excursion 
above the original limits occurred. · 
Emissions may not, however, exceed 
1.25 kg/Mg (2.5 lb/ton) for prebake 
plants and 1.3 kg/Mg (2.6 lb/ton) for 
Soderberg plants at any time. 

The amendments also require 
performance testing to be conducted at 
least once each month throughout the 
life of the plant. The owner or operator 
of a new plant may apply to the 
Administrator for an exemption from the 
monthly testing requirement for the 
primary control system and the anode 
bake planL An exemption from the 
testing of secondary emissions from roof 
monitors, however, is not permitted . 

Finally, the amendments: (1) require 
the potroom anemometers and 
associated equipment used in 
conjunction with Reference Method 14 
to be checked for calibration once each 
year, unless the anemometers are found 
to be out of calibration, in which case an 
alternative schedule would be 
implemented; [2} clarify other Reference 
Method 14 procedures; (3) clarify the 
definition of potroam group; (4) replace 
English and metric units of measure with 
the International System of Units (SI); 
and (5} clarify the procedure for 
determining the rate of aluminum 
production for fluoride emission . 
calculations. The amendments do not 
change the fluoride emission limit of 0.05 
kg/Mg (0.1 lb/ton) of aluminum · 
equivalent for anode baking facilities at 
prebake plants. 

Summary of Environmental, Economic, 
and Energy Impacts 

The amendments allow excursions 
above the original standard, but onJy 
under certain conditions. Each excursion 
must be reported to the Administrator 
and the 11dequacy of control equipment 
and operating and maintenance 
procedures must be established by the 
plant owner or operator. Based on 
emission test results at the Anaconda 
Aluminum Company's Sebree, Kentucky 
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plant, such excursions may be expected 
approximately eight percent of the time. 
Assumfng that each of these excursions 
is al the upper limit allowed (1.25 kg/Mg 
for a prebake plant). fluoride emissions 
from a typical new primary aluminum 
plant could be around three to four 
percent higher (3.8 Mg/yr, or 4.2 tons/yr. 
more) than had been originally 
calculated. It is important to stress that 
excursions are expected to occur at any 
new plant trying to meet the original 
standards: the amendments simply 
acknowledge that some excursions are 
unavoidable. 

Although the emission control 
efficiency required by the original 
standards is still required, it would be 
theoretically possible to operate a new 
plant so that emissions were always at 
the upper limit permitted by these 
amendments. Using this "worst case" 
assumption, fluoride emissions from a 
typical. new primary aluminum plant 
could increase above levels associated 
with the original emission limits by 
about 30 percent. or 33 Mg/yr (36 tons/ 
yr). Assuming that two new plants 
become subject to the amended 
standards during the next five years. 
nationwide emissions of fluorides during 
that period could increase by 66 Mg/yr 
(72 tons/yr) above the levels which 
would result if the original limits were in 
effect. No other environmental impacts 
are associated with the amendments. 

The amendments will result in 
performance test costs of about 
$415.000/yr during the first year and 
$330,000/yr during succeeding years of 
operation of a new plant. The increase 
in annualized costs, however, would be 
less than 0.5 percent for the first and 
succeeding years. There are no other 
significant costs associated with the 
amendments. 

No increase in energy consumption 
will result from the amendments. The 
environmental. economic, and energy 
impacts are discussed in greater detail 
in Primary Aluminum Background 
Information: Promulgated Amendments 
(EPA 450/3-79--026). 

Background 

Standards of performance for new 
primary aluminum plants were proposed 
on October 23, 1974 (39 FR 37730). and 
promulgated on January 26, 1976 (41 FR 
3826). These standards limited fluoride 
emissions to 1.0 kg/Mg (2 lb/ton) for 
Soderberg plants, 0.95 kg/Mg (1.9 lb/ton) 
for prebake plants, and 0.05 kg/Mg (0.1 
lb/ton) for anode bake plants. There are 
two emission sources from Soderberg 
end prebake plants. The first source is 
the primary control system, which 
includes hoods to capture emissions 
from the pots and the control device 
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used to treat these emissions; the 
exhaust from this system still contains 
some fluorides. The second source is the 
roof monitor. through which flow the 
emissions (called secondary. or roof 
monitor, emissions) not captured by the 
primary control system. A few plants 
use secondary control systems to 
Cflpture and collect roof monitor 
emissions. . 

Shortly after promulgation. petitions 
for review of the standards were filed 
by four aluminum companies. The 
principal argument raised by the 
petitioners was that the emission limits 
contained in the standards were too 
stringent and could not be achieved 
consistently by new, well-controlled 
facilities. Facilities which commenced 
construction prior to October 23, 1974. 
are not affected by the standard. 
Following discussions with the 
petitio:iing aluminum companies, EPA 
conducted an emission test program at 
the Anaconda Aluminum Company· 
plant in Sebree, Kentucky. At the time of 
testing. the Sebree plant was the newest 
primary aluminum plant in the United 
States. and its emission control system 
was considered by the Administrator 
representative of the best technological 
system of continuous emission 
reduction. The purpose of the test 
program was to gather additional data 
for reevaluating the standards. The test 
results were available in August of 1977 
and indicated that emissions for a new. 
well-controlled plant could exceed the 
original emission limits approximately 
eight percent of the time. The 
amendments proposed on September 19. 
1978 (43 FR 42186) and promulgated here 
address. this potential problem by 
amending the standards to permit 
excursions of fluoride emissions up to 
0.3 kg/Mg (0.6 lb/ton) above the 
emission limits contained in the original 
standards provided that proper control 
equipment was installed and properly 
operated and maintained during the time 
the excursion occurred. 

In addition to amending the original 
standards, EPA has revised Reference 
Method 14 to reflect knowledge gained 
during the Sebree test program. The 
revisions clarify and improve the 
reliability of the testing procedures, but 
do not change the basic test method 
and. therefore, do not invalidate earlier 
Method 14 test results. 

Ratio~ale 

The Administrator's decision to 
amend the existing standard is based 
primarily on the results of the Sebree 
test program. The test results may be 
summarized as follows: (1) the measured 
emissions were variable, ranging from 
0.43 to 1.37 kg/Mg (0.85 to 2.74 lb/ton) 

for single test runs; and (2) emission 
variability appeared to be inherent in 
the production process and beyond the 
control of plant personnel. Since the 
Sebree plant represents a best 
technological system of continuous 
emission reduction for new aluminum 
plants, the Administrator expects that 
the other new plants covered by the 
standard will also exhibit emission 
variability. 

An EPA analysis of the nine Sebree 
test runs indicates that there is about 
eight percent probability that a 
performance test would violate the 
current standard. (A performance test is 
defined in 40 CFR 60.8({) as the 
arithmetic mean of three separat~ test 
runs, except in situations where a run 
must be discounted or canceled and the 
Administrator approves using the 
arithmetic mean of two runs.) The 
petitioners have estin~ated chances of a 
violation ranging from about 2.5 to 10 
percent. Although the Sebree data base 
is not large enough to permit a thorough 
statistical analysis, the Administrator 
believes it is adequate to demonstrate a 
need for amending the current standard. 

The approach &elected is to amend 
Subpart S to allow a performance test 
result to be above the current standard 
provided the owner or operator submits 
to EPA a report clearly demonstrating 
that the emission control 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 variability, and 
that the emission variability was 
entirely beyond the control of the owner 
or operator of the affected facility. 
Under no circumstances, however, • 
would performance test results be 
allowed above 1.25 kg/Mg (2.5 lb/ton) 
for prebake plants or 1.3 kg/Mg (2.6 lb/ 
ton) for Soderberg plants. The 
Administrator believes that emissions 
from a plant equipped with the proper 
control system which is properly 
operated and maintained would be 
below these limits at all times. 

For performance test results which fall 
between the original standard and the 
1.25 or 1.3 kg/Mg upper limit to be 
considered excursions rather than 
violations, the owner or operator of the 
affected facility must, within 15 days of 
receipt of such performance test results. 
submit a report to the Enforcement 
Division of the appropriate EPA 
Regional Office. As a minimum. the 
report should establish that all 
necessary control devices were on-line 
and operating properly during the 
performance test. describe the operation 
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and maintenance procedures followed, 
. and set forth any explanation for the 
excursion. 

The amendments also require, 
following the initial performance test 
required under 40 CFR 60.8(a), 
additional performance testing at least 
once each month during the life of the 
affected facility. During visits to existing 
plants, EPA personnel have observed 
that the emission control systems are 
not always operated and maintained as 
well as possible. The Administrator 
believes that good operation and 
maintenance of control systems are 
essential and expects the monthly 
testing requirement to help achieve this 
goal. The Administrator has the 
authority under section 114 of the Clean 
Air Act to require additional testing if 
necessary. 

It is important to emphasize that the 
purpose of the amendments is to allow 
for inherent emission variability, not to 
permit substandard control equipment 
installation, operation or maintenance. 
Unfortunately, proper control equipment 
and proper operation and maintenance 
are difficult to describe and may vary 
considerably on a case-by-case basis. 
There are, however. a few guidelines 
that can be used as indicators. 

The first guideline is that the control 
equipment should be designed to meet 
the original standard. This means a 95-
97 percent overall control efficiency 
(capture efficiency times collection 
efficiency) for a potroom group. 
Equipment capable of this level of 
control is described in the background 
document (EPA 450/2-74-020a). 
Assuming proper control equipment is 
installed, the adequacy of operating and 
maintenance procedures can be 
evaluated on the basis of the frequency 
of excursions above the original 
standard. Based on the Sebree test 
results. more than one excursion per 
year (assuming performance tests are 
conducted monthly) may indicate a 
problem. Note, however, that legally 
every performance test result could be 
an excursion as long as proper 
equipment, operation and maintenance 
are shown. 

As a guide to proper operation and 
maintenance. the following are 
considered basic to good control of 
emissions: 

(1) Hood covers should fit properly 
and be in good repair: 

(2) If the exhaust system is equipped 
with an adjustable air damper system, 
the hood exhaust rate for individual pots 
should be increased whenever hood 
covers are removed from a pot (the 
exhaust system should not. however, be 
overloaded by placing too many pots on 
high exhaust): 
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(3) Hood covers should be replaced as 
soon as possible after each potroom 
operation; 

(4) Dust entrainment should be 
minimized during materials handling 
operations and sweeping of the working 
aisles: 

(5) Only tapping crucibles with 
functional aspirator air return systems 
(for returning gases under the collection 
hooding) should be used; and 

(6) The primary control syste!D should 
be regularly inspected and properly 
maintained. 

The 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, the Administrator feels justified in 
extrapolating the conclusions about the 
Sebree prebake plant to cover Soderberg 
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 amendments, anode bake 
plants would be subject to the monthly 
testing requirement, but emissions 
would not be allowed under any 
circumstances to be above the level of 
the current bake plant standard. Since 
there is no evidence that bake plant 
emissions are as '. ariable as potroom 
emissions, there ii. no need to allow for 
excursions above the bake plant 
standard. 

The amendments 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 oontrol system and the anode 
bake planL The Administrator believes 
that the testing of these system. &li1 often 
as once f¥1Ch month may be 
unreasonable given that (1) the 
contribution of primary and bake plant 
emissions (after exhausting from the 
primary control system) to the total 
emission rate is minor, averaging about 
2.5 and 5 percent. respectively; (Z) 
primary and bake 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 
Administrator for an exemption from 
monthly testing wouJd be required to 
include (1) evidence that the primary 
and bake plant emissions have low 
variability; (Z) an alternative testing 
schedule; and {3) the method to be used 
to determine primary control system 
emissions for the purpose of calculating 

total fluoride emissions from the 
potroom group. 

The Administrator estimates the costs 
associated with monthly performance 
testing to average about $4,200 for 
primary tests. $5,100 for secondary tests, 
and $4,200 for bake plant tests. These 
estimates assume that (1) testing'would 
be performed by plant personnel; (2) 
each monthly performance test would 
consist of the aver.age of three 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 in-house testing 
costs would be representative of 
average costs for other new plants. 
Although these assumptions may not 
hold for all situations, the Administrator 
believes they provide a representative 
estimate of what testing costs woul<J be 
for new plants. . 

Also amended is the procedure for 
determining the rate of aluminum 
production. 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 
produced, undertapping or overlapping 
during a test period would result in 
erroneous production rates. The 
Administrator believes it is more 
reasonable to judge the weight of metal 
produced according to the weight of 
metal tapped during a 30-day period (720 
hours) prior to and including the test 
date. The 30-day period allows 
overtapping and undertapping to 
average out, and gives a more accurate 
estimate of the true production rate. 

Public Comments 

Upon proposal of the amendments, the 
public was invited to 1ubmit written 
comments on all aspects of the 
amendments and Reference Method 14 
revisions. Thea• comments were 
reviewed and considered in developin: 
the final amendments. All of the 
comment• received are summarized and 

· discussed in Primary Aluminum 
Background information: Promulgated 
Amendments (EPA 450/3-79-026). 

The most significant change resulting 
from these comments concerns the 
requirement in Reference Method 14 to 

/periodically check the.calibration of the 
anemometers located in the roof 
monitors of aluminum plant potrooms. 
The use vf anemometers is required by 
the test method to determine the 
velocity and flow rate of air exiting the 
potroom roofs. Commenters felt that the 
proposed requirement to check 
anemometer calibration every month 
was unnecessary and would lead to 

· s~bstantially increased costs. 
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Review of anemometer calibration 
data indicates that anemometer 
calibration checks as often as every 
month are unnecessary. Consequently, 
Reference Method 14 has been revised 
to require an anemometer calibration 
check 12 months after the initial 
anemometer installation. The results of 
this check will be used to determine the 
schedule of subsequent anemometer 
checks. · 

Several commenters noted that the 
proposed requirement to conduct 
performance testing at least once each 
month throughout the life of a new 
primary aluminum plant would impose a 
large economic burden on the plant. In 
general, the commenters believed that 
testing at less frequent intervals should >' 
be sufficient to determine compliance 
with the standard. Three alternatives lo 
monthly performance testing were 
suggested: . 

(1) One commenter believed that an 
initial performance test would be 
sufficient to demonstrate compliance. 
Periodic visual inspections could then 

. be used to determine whether the 
control .systems were being properly 
maintained. If the visual inspections 
indicated that maintenance was poor, 
monthly testing could then be required. 
This procedure would not impose the 
burden of monthly testing on the entire 
industry. 

(Z} Another crimmenter, noting that 
the proposed monthly testing 
requirement was excessively stringent, 
recommended that criteria be 
established for determining when 
monthly testing is required. For 
example, testing could be performed on 
a semi-annual basis until a violation 
occurred. when testing would revert to a 
monthly achedule. · 

(3) A third commenter suggested that 
the proviliiona permitting the 
Administrator. upon application, to 
estab!i1h an alwmative test schedule for 
primary and bake plant emillsions be 
extended to Include secondary 
emissions. For example, quarterly 
testing of secondary-emissions could be 
required until a violation occurred. 
Monthly testing could then be invoked 

. for some period of time, possibly six 
months, until emissions were once again 
consistently below the level of the 
standard. Quarterly testing would then 
resume. 

During the development of the 
amendments, the administrator learned 

.that the operation and maintenance of 
aluminum plant emission control 
systems had seriously deteriorated 
during the past several years. The 
Administrator believes that regular 
emission testing will help remedy this 
situation by providing an incentiv-e for 
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good operation and maintenance 
throughout the life of the plant. Although 
no continuous monitoring method is 
a\'ailable. the level of roof monitor 
emissions provides a good indication of 
the adequacy of operation and 
maintenance procedures for the most 
sensitive portion of the primary control 
system: capture of the pot emissions. 
The frequency of testing selected-once 
per month-is a judgmental compromise 
between high testing costs (as would 
occur with weekly tests) and the 
possibility of inadequate maintenance 
between tests (which seems more likely 
to occur as the time between tests 
increases). 

In evaluating comments on the 
proposed monthly testing requirement. 
the administrator focused his attention 
on costs. Since the cost of the monthlv 
testing requirement is less than 0.5 · 
percent of the annualized costs of a 
typical primary aluminum plant. the 
Administrator considered the 
requirement reasonable. 

The original standards required 
potroom emissions to be below 0.95 kg/ 
Mg (1.9 lb/ton) for prebake plants and 
1.0 kg/Mg f2.0 lb/ton) for Soderberg 
plants. One commenter. noting that the 
0.05 kg/Mg {0.1 lb/ton) difference 
between the standards is reasonable in 
\"iew of the differences between the two 
types of plants. felt this same reasoning 
shou1d be followed in developing the 
proposed never-to-be-exceeded limit of 
1.25 kg/Mg (2.5 lb/tonJ which applied to 
both prebake.and Soderberg plants. The 
commenter recommended that a never
to-be-exceeded limit of 1.3 kg/Mg (2.6 
lb/ton) be established for Soderberg 
plants while retaining the proposed 1.25 
kg/Mg (2.5 lb/ton) limit for prebake 
plants. 

This comment is incorporated in the 
final amendments. which allow 
emissions from Soderberg plants where 
exemplary operation and maintenance 
of the emission control svstems has 
been demonstrated to b~ as high as 1.3 
kg/Mg (2.6 lb/ton). 

One commenter expressed concern 
over the correct number or Reference 
!\fethod 14 sampling manifolds to be 
located in potroom groups where two or 
more potroom segments are ducted to a 
common control system. The regulation 
defines potroom group as an 
uncontrolled potroom. a potroom which 
is controlled indi\'idually. or a group of 
potrooms or potroom segments ducted lo 
a common control svstem. ln situations 
where a potroom gr~up consists of a 
group of potroom segments ducted to a 
common control S\'Stem. the manifold 
would be installed in only one potroom 
segment. The manifold may not be 
di,·ided among potroom segments: 

however. additional sampling manifolds 
may be installed in the other segments. 
if desired. 

When only one manifold is located in 
a potroom group. care must be taken to 
ensure that operations are normal in the 
potroom segments where manifolds are 
not located. but which are ducted to the 
same control system. During normal 
operation, most pots should be 
operating. no major upsets should occur. 
and the operating and maintenance 
procedures followed in each potroom 
segment. including the segment tested. 
should be the same. Otherwise, the 
emission levels measured in the tested 
potroom segment may not be 
representative of emission levels in the 
other potroom segments. 

One commenter felt that the 
amendments would unjustly require the 
use of tapping crucibles with aspirator 
air return systems. since the preamble 
for the proposed amendment stated that 
certain operating and maintenance 
procedures. including the use of · 
aspirator air return systems, represent 
good emission control and should be 
implemented. Although this statement 
reflects the Administrator's judgment 
about which procedures would enable 
the standards to be achie\·ed, the 
regulation does not actually require that 
these procedures be implemented. 
Instead these procedures provide useful 
guidance for impro\'ing emission control 
when the standards are being exceeded. 

If emissions are below 0.95 kg/Mg (1.9 
lb/ton) for prebake potrooms and 1.0 
kg/Mg (2.0 lb/ton) for Soderberg 
potrooms, any combination of 
procedures may be used. If emission 
le,·els are between 0.95 and 1.25 kg/Mg 
(1.9 and 2.5 lb/ton) for prebake 
potrooms or 1.0 and 1.3 kg/Mg [2.0 and 
2.6 lb/ton) for Sode1berg pQtrooms. the 
regulation requires the owner or 
operator of a plant to demonstrate that 
exemplary operating and maintenance 
procedures were used. Otherwise the 
excursion is considered a violation of 
the standard. The Administrator has not 
defined exemplary operating and 
maintenance procedures in the 
regulation because different plants. 
depending on plant design. may 
incorporate different procedures. but the 
basic procedures listed in the preamble 
rationale provide guidance as to which 
operating and maintenance procedures 
should be effected to reduce or pre\·enl 
excursions. 

Se\'eral commenters expressed 
concern that the standards of 
performance and test methods would be 
applied to existing primary aluminum 
plants. It is emphasized. howe,·er. that 
the standards and test methods apply 
onl~· to new. modified. or reconstructed 
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plants. Existing plants often differ in 
design from new plants and cannot be 
controlled to the same level. except at 
much higher costs. As an aid to the 
States in controlling emissions from 
existing primary aluminum plants, the 
Administrator has recently published 
draft emission guidelines for existing 
plants (-H FR 21754). These draft 
guidelines may be obtained from the. 
U.S. EPA Library. Request Primary 
.41uminum Draft Guidelines for Control 
of Fluoride Emissions from Existing· 
Primary Aluminum Plants (EPA 450/2-
78-049a). 

Another commenter was concerned 
about the required length of each test 
run. Section 5.3.4 of Reference Method 
14 states that each test run shall last at 
least eight hours. and if a question exists 
as to the representativeness of an eight· 
hour period. a longer period should be 
selected. It is essential that the sampling 
period be representative of all potroom 
operations and events. including 
tapping. carbon setting. and tracking. 
For most recently-constructed plants. 24 
hours are required for all potroom 
operations and e\·ents to occur in the 
area beneath the sampling manifold. 
Thus. a 24-hour sampling period would 
be necessary for these plants. 

Another commenter expressed 
concern about the procedure for 
conducting performance tests. The 
General Provisions for standards of 
performance for new stationary sources 
(40 CFR 60.8(0) state that each 
performance test shall consist of the 
arithmetic mean of three separate test 
runs. Although the results of the three 
test runs are to be calculated separately. 
the runs may be conducted 
consecutively. as was ~one during the 
Sebree test program. 

One commenter suggested that the 
rate of aluminum production. as used to 
calculate final emission rates. be based 
on the weight of metal tapped during the 
month in which testing was performed 
rather than on the test date. This. the 
commenter belie\'ed. would be a more 
convenient and practical method for 
calculating the aluminum production 
rate because production records are 
commonly kept on a monthly basis. The 
Administrator believes. however. that if 
the rate of aluminum production were 
determined on a calendar-month basis. 
as the commenter suggests. then in 
situations where testing is conducted at 
the beginning of a month. the final test 
results would not be knov.-n until the 
end of the month. This delay could 
allow emissions to be above the 
standard for nearlv an entire month 
before a violation ~ould be determined 
and corrective actions taken. It is 
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preferable that the test results be known 
as soon as possible after the testing is 
completed. as pro\'ided for in the 
proposed and final amendments. 

As a result of comments. several other 
minor changes were made to the 
proposal. These include pro\'isions 
allowing an owner or operator the 
option of: (1] installing anemometers 
halfway across the width of the potroom 
roof monitor: (2) balancing the sampling 
manifold for flow rate prior to its 
installation in the roof monitor: or (3) 
making anemometer installations non
permanent. 

Docket 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered in 
the development of this rulemaking. The 
principal purposes of the docket are: (1) 
to allow interested parties to readily 
identify and.locate documents so that 
they can intelligently and effectively 
participate in the rulemaking process: 
and (2) to serve as the record in case of 
judicial review. The docket is available 
for public inspection and copying. as 
noted under ADDRESSES. 

Miscellaneous 

The proposed amendments contained 
a revision to Section 60.B(d) of the 
General Provisions which would have 
allowed the owner or operator to give 
less than 30 days prior notice of testing 
if required to do so in specific 
regulations. Since this revision has 
already been promulgated with another 
regulation (44 FR 33580). it is not 
contained in the final amendments 
promulgated here. 

The final amendments do not alter the 
applicability date of the original 
standards. The standards continue to 
apply to all new primary aluminum 
plants for which construction or 
modification began on or after October 
23. 1974, the original proposal date. 

As prescribed by section 111 of the 
Clean Air Act. promulgation of the 
original standards of performance (41 
FR 3826) was preceded by the 
Administrator's determination that 
primary aluminum plants contribute 
significantly to air pollution which 
causes or contributes to the 
endangerment of public health or 
welfare. In accordance with section 117 
of the Act. publication of the originally 
proposed standards (39 FR 37730) was 
preceded by consultation with 
appropriate advisory committees. 
independent experts. and Federal 
departments and agencies. 

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. and any 
nonair quality health and environmental 
impact and energy requirements] the 
Administrator determines has been 
adequately demonstrated (section lll(a)(l]]. 

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 
performance should not be viewed as 
the ultimate in achievable emission 
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 
necessarily play as prominent a role in 
determining the "lowest achievable 
emission rate" for new or modified 
sources locating in nonattaihment 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 new 
or modified sources 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 

(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 (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" (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. ln no event 
may the application of BACT result in 

emissions of any pollutants which will 
exceed the emissions allowed b~' any 
applicable standard established 
pursuant to section 111(or112) of the 
Act. 

Jn all events. State Implementation 
Plans (SJP's) appro\'ed 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. SJP'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 limits than those established 
under section 111 and prospecti\'e 
owners and operators of new sources 
should be aware of this possibility in 
planning for such facilities. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment and 
environmental impact statement for 
substantial revisions to standards of 
performance. Although these 
amendments are not substantial 
re\·isions. certain economic information 
was developed and is presented in 
Primary Aluminum Background 
Jn.formation: Promulgated Amendments 
(EPA 450/3-79--026). The revisions to the 
standards of performance were not 
significant enough to warrant 
preparation of an environmental impact 
statement. 

Dated: June 24. 1980. 
Douglas M. Costle, 
Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
ST A TIO NARY SOURCES 

40 CFR Part 60 is revised as follows: 
1. Subpart S is revised to read as 

follows: 

Subpart s.:...standards of Performance 
for Primary Aluminum Reduction 
Plants 

Authority: Sections 111 and 301(a) of the 
Clean Air Act as amended (42 U.S.C. 7411. 
7601(a]J. and additional authority as noted 
below. 

Section 60.190 paragraph (a) is revised 
as follows: 

§ 60.190 Applicability and designation of 
affected facility. 

(a) The affected facilities in'primary 
aluminum reduction plants to which this 
subpart applies are potroom groups end 
anode bake plants. 
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Section 60.191 is re\·ised 1o read as 
follows: 

§ 60. 191 Definitions. 

As used in this subpart. all terms not 
defined herein shall ha\'e the meaning 
gi\·en them in the Act and in subpart A 
of this part. 

"Aluminum equivalent"' means an 
amount of aluminum which can be 
produced from a Mg of anodes pr:oduced 
by an anode bake plant as determined 
by § 60.195(g). 

"Anode bake plant" means a facility 
which produces carbon anodes for use 
in a primary aluminum reduction plant. 

"Potroom" means a building unit 
which houses a group of electrolytic 
cells in which aluminum is produced. 

"Potroom group" means an 
uncontrolled potroom: a potroom which 
is controlled individually. or a group of 
potrooms or potroom segments ducted to 
a common control system. 

"'Primary aluminum reduction plant" 
means any facility manufacturing 
aluminum by electrolytic reduction. 

"Primarv control svstem" means an 
air polluti~n control ~ystem designed to 
remo\'e gaseous.and particulate . 
flourides from exhaust gases which are 
captured at the cell. 

"Roof monitor"' means that portion of 
the roof of a potroom where gases not 
captured at the cell exit from the 
potroom. 

"Total fluorides"' means elemental 
fluorine and all fluoride compounds as 
measured bv reference methods 
specified in.§ 60.195 or by equi\'alent or 
alternative methods (see § 60.B(b)). 

Section 60.192 is revised to read as 
follows: 

§ 60.192 Standards for fluorides. 

(a) On and after the date on which the 
initial 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 from 
any affected facility any gases 
containing total fluorides. as measured 
according to § 60.8 above. in excess of: 

(1) 1.0 kg/Mg (2.0 lb/ton) of aluminum 
produced for potroom groups at 
Soderberg plants: except that emissions 
between 1.0 kg/Mg and 1.3 kg/Mg (2.6 
lb/ton) will be consider~d in compliance 
if the owner or operator demonstrates 
that exemplary operation and 
maintenance procedures were used v.ith 
respect to the emission control system 
and that proper control equipment was 
operating at the affected facility during 
the performance tests; 

(2) 0.95 kg/Mg (1.9 lb/ton) of 
aluminum produced for potroom groups 
at prebake plants: except that emissions 

between 0.95 kg/~fg and 1.25 kg/~fg (2.5 
lb/ton) will be considered in compliance 
if the owner or operator demonstrates 
that exemplary operation and 
maintenance procedures were used with 
respect to the emission control system 
and that proper control equipment was 
operating at the affected facility. during 
the performance test: and 

(3) 0.05 kg/Mg (0.1 lb/ton] of 
aluminum equivalenrfor anode bake 
plants. 

(b) Within 30 days of any performance 
test which reveals emissions which fall 
between the 1.0 kg/Mg and 1.3 kg/Mg 
le\'els in paragraph (a)(l) of this section 
or between the 0.95 kg/Mg and 1.25 kg/ 
Mg le\'els in paragraph (a)(2] of this 
section. the owner or operator shall 
submit a report indicating whether all 
necessarv control devices were on-line 
and oper~ting properly during the 
performance test. describing the 
operating and maintenance procedures 
followed, and setting forth any 
explanation for the excess emissions. to 
the Director of the Enforcement Division 
of the appropriate EPA Regional Office. 

Section 60.193 is re\·ised-10· read as 
follows: 

§ 60.193 Standard for visible emissions. 

(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 
pro\isions 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 great.er. 

Section 60.194 paragraphs (a) and (b) 
are revised as follows: 

§ 60.194 Monitoring of operations. 

(a) The owner or operator of any 
affected facility subject to the provisions 
of this subpart shall install. calibrate. 
maintain. and operate monitoring 
de\'ices which can be used to determine 
daily the weight of aluminum and anode 
produced. The weighing de\'ices shall 
ha\'e an accuracy of± 5 percent over 
their operating range. -

(b) The owner or operator of any 
affected facility shall maintain a record 
of daily produ~tion rates of aluminum 
and anodes. raw material feed rates. 
and cell or potline voltages. 

(Section 114 of the Clean Air Act as amended 
(42 u.s.c. 7414)) 

Section 60.195 is re\·ised as follows: 
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§ 60.195 T~t methods and procedures .. 
(a) Following the initial performance 

test as required under§ 60.B(a). an 
owner or operator shall conduct a 
performance test at least once each 
month during the life of the affected 
facility. except when malfunctions 
pre\'ent representati\'e sampling. as 

· pro\·ided under§ 60.S(c). The owner or 
operator shall gi\'e the Administrator at 
least 15 davs adrnnce notice of each 
test. The A.dministrator may require 
additional testing under section 114 of 
the Clean Air Act. 

(b) An owner or operator may petition 
the Administrator to establish an 
alternati\'e testing requirement that 
requires testing less frequently than 
once each month for a primary control 
S\'Stem or an anode bake plant. If the 
o~ner or operator show that emissions 
from the primary control system or the 
anode bake plant hne low rnriability 
during day-to-day operations. the 
Administrator mav establish such an 
alternative testing requirement. The 
alternati\'e 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 alternative testing 
requirement in the Federal Register. 

(c) Except as provided in § 60.B(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: 

(1) For sampling emissions from 
stacks: 

(i) Method 1 for sample and velocity 
tra\'erses. 

(ii) Method 2 for velocity and 
volumetric flow rate. 

(iii) Method 3 for gas analysis. and 
(i\') Method 13A or 13B for the 

concentration of total fluorides and the 
associated moisture content. 

(2) For sampling emissions from roof 
monitors not employing stacks or 
pollutant collection systems: 

(i) Method 1 for sample and velocit~· 
traverses. 

(ii) Method 2 and Method 14 for 
\'elocitv and volumetric flow rate. 

(iii) Method 3 for gas analysis. and 
(iv) Method 14 for the concentration of 

total fluorides and associated moisture 
content. 

(3) For sampling emissions from roof 
monitors not employing stacks but 
equipped with pollutant collection 
systems. the procedures under§ 60.B(b) 
shall be followed. 

(d) For Method 13A or 138. the 
sampling time for each run shall be at 
least 8 hours for any potroom sample 
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and at lens! 4 hours for any anode bake 
plant sample, and the minimum sample 
volume shall be 6.8 dscm (240 dscf) fdr 
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. 

(e) The air pollution control system for 
each affected facility shall be 
constructed so that volumetric flow 
rates and total fluoride emissions can be 
accurately determined using applicable 
methods specifi!?d under paragraph (c) 
of this section. 

(f) 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 including the final run 
of a performance test. 

(g) For anode bake plants, the 
aluminum equivalent for anodes 
produced shall be determined as 
follows: 

(1) Determine the average weight (Mg) 
of anode produced in 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. 

(3) Calculate the aluminum equivalent 
for anodes produced by multiplying the 
average rate of anode production by 
two. (Note: An owfler or operator may 
establish a different multiplication 
factor by submitting production records 
of the Mg of aluminum produced and the 
concurrent Mg of anode consumed by 
potrooms.) 

(h) For each run. potroom group 
emissions expressed in kg/Mg of 
aluminum produced shall be determined 
using the following equation: 

(CsOs),10 ·~ (Cs0s1,10·• 

Epg- -·-~·-------
M 

Where: 
Epg =pot room group emissions of total 

fluorides in kg/Mg of aluminum 
produced. 

Cs:o concentration of total fluorides in mg/ 
dscm as determined by'Method 13A or 
13B. or by Me(hod 14, es applicable. 

Qs =volumetric flow rate of the effluent 
gas stream in dscm/hr as de(ermincd by 
Method 2 and/or Method 14, as 
applicable. 

10 -•=conversion factor from mg to kg. 
M=rate of aluminum production in Mg/hr 

as determined by § 60.195[f). 
(CsQs], =product of Cs end Qs for 

measurements of primary control system 
effluent gas streams. 

(CsQsJ.=product of Cs and Qs for 
measurements of secondary control 
system or roof monitor effluent gas 
streams. 

Where an alternative testing requirement has 
been established for the primary control 
system, the calculated value (CsQs), from· 
the most recent performance test will be 
used. 

(i) For each run, as applicable, anode 
bake plant emissions expressed in kg/ 
Mg of aluminum equivalent shall be 
determined using the following equation: 

CsOs 10·• 
EbP=--

Me 
Where: . 

Ebp = anode bake plant emissions of tole! 
fluorides in kg/Mg of aluminum 
equivalent. 

Cs = concentration of total fluorides in 
mg/<lscm as determined by Method 13A 
or 138. 

Qs = volumetric flow rate of the effluent 
gas stream in dscm/hr es determined by 
Method 2. 

10 -• = conversion factor from mg to kg. 
Me = aluminum equivalent for anodes 

produced by anode bake plants in Mg/hr 
as determined by ~ 60.195(g). 

(Section 114 of the Clean Air Act as amended 
(42 u.s.c. 7414)) 

2. Method 14, under Appendix A
Reference Methods, is revised to read as 
follows: 

Appendix A-Reference Methods 

METHOD 14-DETERMINATION OF 
FLUORIDE EMISSIONS FROM POTROOM 
ROOF MONITORS FOR PRIMARY 
ALUMINUM PLANTS 

1. Applicability and Principle. 
1.1 Applicability. This method is 

applicable for the determination of fluoride 
emissions from slationarv sources onlv when 
specified by the test pro~edures for · 
·determining compliance with new source 
performance standards. 

1.2 Principle. Gaseous and particulate 
fluoride roof monitor emissions are drawn 
into a permanent sampling manifold through 
several large nozzles. The sample is 
transported from the sampling manifold lo 
ground level through a duel. The gas in the 
duct is sampled using Method 13A or 138-
Delermination of Total Fluoride Emissions 
from Stationary Sources. Effluent velocity 
and volumetric flow rate are determined with 
anemometers located in the roof monitor. 
2. Apparatus. 

2.1 Velocity measurement apparatus. 
2.1.1 Anemometers. Propeller 

anemometers, or· equivalent. Each 
anemometer shall meet the following 
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specifications: (1) Its propeller shall be mad" 
of polystyrene, or similar material of uniform 
density. To insure uniformity of pr.rformanrn 
among propellers. it is desirable that all 
propellers be made from the same mold: (2) 
The propeller shall be properly balanced. to . 
optimize performance: (3) When the 
anemometer is mounted horizontally, its 
threshold velocity shall not exceed ism/min 
(50 fpm]: (4) The measurement range of the 
anemometer shall extend to at least 600 ml 
min (2,000 fpm); (5) The anemometer shall be 
able to withstand prolonged exposure lo 
dusty end corrosive environments: one way 
of achieving this is to continuously purge the 
bearings of the anemometer with filtered air 
during operation; (6) All anemometer 
components shall be properly shielded or 
encased, such that the performance of the 
anemometer is uninfluenced by polroom 
magnetic field effects; (7) A known 
relationship shall exist between the electrical 
output signal from the anemometer generator 
tind the propeller shaft rpm. at a minimum of 
three evenly spaced rpm sellings between 60 
and 1800 rpm; for the 3 settings. use 60± 15, 
900±100. end 1800±100 rpm. Anemometers 
having other types of output signals (e.g .. 
optical) may be used. subject to the approval 
of the Administrator. If other types of 
anemometers are used, there must be a 
known relationship (es described above] 
between output signal and shaft rpm: also, 
each anemometer must be equipped with a 
suitable readout system (See Section 2.1.3). 

2.1.2 Installation of anemometers. 
2.1.2.1 If the affected facility consists of a 

single. isolated potroom (or potroom 
segment], install at least orie anemometer for 
every 85 m of roof monitor length. If the 
length of the roof monitor divided by 85 m is 
not a whole number. round the fracticn to the 
nearest whole number to determine the 
number of anemometers needed. For 
monitors that are less than 130 m in length. 
use at least two anemometers. Divide the 
monitor cross-section into as many equal 
areas as anemometers and locate an 
anemometer et the centroid of each equal 
area. See exception in Section 2.1.2.3. 

2.1.2.2 If the affected facility consists of 
two or more potrocims (or polroom segments) 
ducted lo a common control device, install 
unemometers in each potroom (or segment) 
that contains a sampling manifold. lnst111l at 
leas I one anemometer for everv 85 m of roof 
monitor length of the polroom (or segment). If 
the potroom (or segment] length di\'idcd by 8."> 
is not a whole number, round the fraction to 
the nearest whole number lo determine lh1' 
number of anemometers needed. If the 
polroom [or segment] length is less than 130 
m. use at least two anemometers. Di\'ide the 
potroom (or segment) monitor cross·section 
into as many equal areHs as enemome!ers 
end locate· an anemometer at the centroid of 
each equal area. See exception in Section 
2.1.2.3. 

2.1.2.3 At least one anemometer shall be 
installed in the immediate vicinit\' (i.e., 
within 10 m) of the center of the riianifold 
(Sec Section 2.Z.l). For its placement in 
relation lo the width of the monitor. ther1• an• 
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two alternatives. The first is to make a 
n'iocity traverse of the width of the roof 
monitor where an anemometer is to be placed 
and install the anemometer at a point of -
a\·erage velocity along this traverse. The 
tr<1vNse may be made with any suitable low 
velocity measuring device. and shall b!! made 
during normal process operating conditions. 

The second alternative. at the option of the 
tester. is to install the anemometer halfway 
across the width of the ro~f monitor. In this 
liltter case. the velocity traverse need not be 
conducted. 

2.1.3 Recorders. Recorders. equipped with 
suitable auxiliary equipment (e.g. 
transducers] for converting the output signal 
from each anemometer to a continuous 
recording of air now velocity. or to an 
integrated meagure of volumetric nowrate. A 
suitable recorder is one that allows the 
output signal from the propeller anemometer 
to be read lo within 1 percent when the 
velocity is between 100 and 120 m/min [350 
and 400 fpm). For the purpose of recording 
velocity. "continuous" shall mean one 
readout per 15-minute or shorter time 
interval. A constant amount of time shall 
elapse between readings. Volumetric flow 
rate may be determined by an electrical 
count of anemometer revolutions. The 
recorders or counters shall permit 
idf,nlificillion of the velocities or flowrale 
mea~ured bv each individual anemometer. 

2.1.4 Pit~t tube. Standard-type pilot tube. 
as de~cribed in Section 2.7 of Method 2. and 
ha\·ing a coefficient of 0.99±0.01. 

2.1.5 Pilot tube (optional). Isolated. Type 
S pilot. as described in Section 2.1 of Method 
2. The pilot tube shall have a known 
coefficient. determined as outlined in Section 
4.1 of Method 2. 

2.1.6 Differential pressure gauge. Inclined 
manometer or equivalent. as described in 
Section 2.1.2 of Method 2. 

2.2 Roof monitor air sampling system. 
2.2.1 SAmpling ductwork. A minimum of 

one manifold S}'Slem shall be installed for 
each polroom group (as defined in Subpart S. 
Section 60.191). The manifold system and 
connecting duct shall be permanently 
installed to draw an air sample from the roof 
monitor to ground level. A typical installation 
of a duct for drawing a sample from a roof 
monitor to ground level is shown in Figure 
14-1. A plan of a manifold S}'Slem that is 
luc<tted in a roof monitor is shown in Figurl' 
14.2. These drawings represent a typical 
installation for a generalized roof monitor. 
The dimensions on these figures may be 
altered slightly lo make the manifold system 
fit into a !Jarticular roof monitor. but the 
general configuration shall be followed. 
There shall be eight nozzles. each having a 
diameter of 0.40 lo 0.50 m. Unless otherwise 
specified by the Adminittrator. the length of 
the manifold system from the first nozzle to 
the eighth shall be 35 m or eight percent of 
the length of the potroom [or potroom 
~egment) roof monitor. whichever is greater. 

The duct leading from the roof monitor 
manifold sh<tll be round with a diameter of 
0.:10 lo 0.40 m. As shown in Figure 14-2. each 
of thP sample legs of the manifold shall have 
a de,·ice. such as a blast gate or valve. to 
enable adjustment of the now into each 
sample nozzle. 
BILLING CODE 6560-01-11 
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The manifold shall be lo<.:alcd in the 
immediate \'icinity of one of lhe propeller 
anemometers (see Section 2.1.2.3] and as 
close as possible to the midsection of lhe 
potroom (or polroom segmenl]. Avoid 
locating lhe manifold near the end of e 
potroom or in a section where the aluminum 
reduction pot arrangement is not typical of 
lhe resl of lhe potroom (or potroom segment). 
Center the sample nozzles in the throat of the 
roof monilor (see Figure 14-1]. Construct all · 
sample-exposed surfaces wilhin the nozzles. 
manifold and sample duct of 316 stainless 
slecl. Aluminum may be usl'd if a new 
ductwork svstC'm is conditioned with 
fluoride-laden roof monitor air for a period of 
six· weeks prior to initial testing. Other 
materials of construction may be used if it is 
d1?monstrated through comparative testing 
that there is no loss of nourides in the 
svstem. All connections in the ductwork shall 
l;e leak free. 

Locale two sample ports in a vertical 
s"ction of the duct between the roof monitor 
and exhau&t fan. The sample ports shall be et 
fe;ist 10 duct diameters downstream end 
lhree diameters upstream from any now 
disturbance such as a bend or contraction. 
TI1e two sample ports shall be silu;itcd 90• 
apart. One of the sample ports shall be 
silualed so thal the dL:ct can be traversed in 
the plane of the nearest upstream duct bend. 

2.2.2 Exh<tust fan. An industrial fan or 
blower shall be atlached to the sample duel 
al ground level (see Figure 14-1). This 
exhaust fan sh;iU have e capacity such that a 
large enough \'Olume of air can be pulled 
thro11gh the_ductwork to maintain an 
isokinetic sampling rate in all the sample 
nozzles for all now rates normally 
encountered in the roof monitor. 

Thr, exhaust fan volurnelric now rate shall 
be adjustable so that lhe roof monitor air can 
be drawn isokinetically inlo the sample 
nozzles. This control of now may be ac.:hieved 
by a clamper on t,he inlP.t lo the exhauster or 
by any other workable melhod. 

2.3 Temperature meastirement apparatus. 
2.3.1 Thennocouplc. lng!idl a 

thermocouple in the ronf monitor ne11r t~ 
sHmple duct. The thermooouple elrnU cvnfol'!u 
to the specifications outlined in Section 2.3 of 
Method 2. 

2.3.2 Signal transducer. Trarn;duccr. lo 
change the lhermocouple voltage output tu 11 

temperature readout. 
2.3.3 Thermocouple wire. To reach from 

roof monitor to signal transducer and 
recorder. 

2.3.4 Recorder. Suitable re<:order to 
monitor the output from the' thermocouple 
signal transducer. 

2.4 Fluoride sampling train. Use the train 
described in Method 13A or 13B. 
3. Reagents. 

3.1 Sampling and Hnalysis. Use re;i!'lenls 
described in Method 13A or 138. 
4. Calibration. 

4.1 Initial performance checks. Conduct 
these checks within 60 days prior lo the first 
performance test. 

4.1.1 Propeller anemometers. 
Anemometers which meet the specifications 
outlined in Section 2.1.1 need no\ be 
calibrated, provided thal a reference 
pP.rformance curve relati~ anP.mometer 

signal output to air velocity (covering the 
velocity range of interest] is avuilable from 
the manufacturer. For the purpose of this 
method. a "reference" performance curve is 
defined as one that has been derived from 
primary standard calibration data. with the 
anemometer mounted vertically. "Primary 
standard" data are obtainable by: (1) Direct 
calibration of one or more of the 
anemometers by the National Bureau of 
Standards (l\BS): (2] NBS-traceable 
calibration: or (3) Calibration by direct 
measurement of fundamental parameters 
such as lenglh and time (e.g .. by moving the 
enPmometers through still air el measured 
rates of speed. end recording the output 
signals). If a reference performance curve is 
not B\'ailable from the manufacturer. such e 
curve shall be generated. using one of the 
three methods described as above. Conduct a 
performance-check es outlined in Section 
4.1.1.1 through 4.1.1.3, below. Alternatively. 
the tesler may use any other suitable method. 
subject to lhe approval of the Administrator. 
that takes into account the signal output, 
propeller condition and threshold \'elocity of 
the anemometer. 

4.1.1.1 Check the signal output of the 
anemometer by using an accurate rpm 
generator {see Figure 14-3] or synchronous 
motors lo spin the propeller shaft at each of 
the three rpm settings described in Section 
2.1.1 above (specification No. 7), and 
measuring the output signal at each setting. If. 
at each settini;l. lhe output signal is within ± 
5 percenl of the manufacturer's value. the 
anemometer can be used. If the anemometer 
performance is unsatisfactory, the 
anemometer shall either be replaced or 
repaired. 

4.1.1.2 Check the propeller condition. by 
visually inspecting the propeller. making note 
of any significant damage or warpage; 
damaged or deformed propellers shall be 
replaced. 

4.1.1.3 Check the anemometer threshold 
v11Iocily as follows: With the anemometer 
mounled as 1hown in Figure l~(A]. fasten a 
known weight (a straight-pin will suffioe) to 
the anemometer propeller ale fixed distance 
from the cenler of the propeller shaft. This 
will generate a known torque: for example. 11 

0.1 g weight. placed 10 cm from the center of 
the 1h11ft. "·lll gBnerate a torqtte of 1.0 g-cJ11. fl 
the known torque causes the propeller to 
rot•te downward. approximately 90' (•ee 
Figure 14-4[BJI. then the known torque is 
greater than or equal to the starting torque: if 
the propeller fails to rotate approximately 
90". the known torque is less than the starting 
torque. By trying different combinations of 
weight and distance, the starling torque of a 
particular anemometer can be satisfactorily 
estimated. Once en estimate of the starting 
torque has been obtained, the threshold 
velocity of the anemometer (for horizontal 
mounling) can be estimated from e graph 
such as Figure 14-5 (obtained from the 
manufacturer]. If the horizon I al threshold 
velocity is acceptable I< 15 m/min (50 fpm], 
when this technique is used), the anemometer 
can be used. If the threshold velocity of an 
anemometer is found to be unacceptably 
high. the anemometer shall either be replaced 
or repaired. 
BILLING CODE 6560-01-M 
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Figure 14-4. Check of anemometer starting torque. A "y" gram weight placed "x" centimeters 
from center of propeller shaft produces a torque of "xy" g-cm. The minimum torque which pro
duces a 90° (approximately) rotation of the propeller is the "starting torque." 
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Figure 14-5. Typical curve of starting torque vs horizontal threshold velocity for propeller 
anemometers. Based on data obtained by R.M. Young Company, May,.1977.' 
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4.1.2 Thermocouple. Check the calibration 
of the thermocouple-polentiometer system, 
using the procedures outlined in Section 4.3 
of Method 2. at temperatures of 0, 100. and 
150°C. If the culibration is off by more than 
5°C 111 any of the temperatures. repair or 
replace the system: otherwise, the system can 
be used. 

4.1.3 Recorders and/or counters. Check 
the calibration of each recorder end/or 
countE•r (see Section 2.1.3) at a minimum of 
three points. approximately spanning the 
expected range of velocities. Use the 
CHlibrution procedures recommended by the 
manufacturer, or other suitable procedures 
(subject to the approval of the 
Administrator). If a recorder or counter is 
found to be out of calibration, by an average 
amount greater than 5 percent for the three 
cHtibration points. replace or repair the 
system: otherwise. the system can be used. 

4.1.4 Manifold Intake Nozzles. In order to 
b11lnnce the flow rates in the eight individual 
nozzles. proceed es follows: Adjust the 
exhaust fan to draw a volumetric flow rate 
(refer to Equation 14-1) su1.;h that the 
entrance velocity into each manifold nozzle 
approximates the average effluent velocity in 
the roof monitor. Measure the velocity of the 
air entering each nozzle by inserting a 
standard pilot tube into a 2.5 cm or less 
diameter hole (see Figure 14-2) located in the 
manifold between each blast gate (or valve) 
and nozzle. Note that a standard pilot tube is 
used. rather than a type S. to eliminate 
possible velocity measurement errors due to 
cross-section blockage in the small (0.13 m 
diameter) manifold leg ducts. The pilot tube 
tip shall be positioned at the center of each 
m«nifold leg duct. Take care to insure that 
there is no leakuge around the pilot tube. 
which could affect the indicated velocity in 
the manifold leg. If the velocity of air being 
diali.-n into each nozzle is not the same, open 
or close each blast gate (or valve) until the 
velocitv in each nozzle is the same. Fasten 
each bias! g11te (or valve) so that it will 
remain in this position and close the pilot 
port holes. This calibration shall be 
performed when the manifold systlm is 
inst!tlled. Altern«tively. the maniford may be 
preassembled and the flow rates balanced on 
the ground. before being installed. 

4.2 Periodical performance checks. 
·Twelve months after their initial installation. 
check the calibration of the propeller 
anemometers, thermocouplc•-potentiometer 
system. 1tnd the recorders and/or counters as 
in Section 4.1. If the above systems pass the 
performance checks. (i.e .. if no repair or 
replacement of any component is necessary~. 
continue with the performance checks on a · 
12-month interval basis. However. if any of 
the nbove systems fail the performance 
checks. repair or replace the system(s) that 
failed and conduct the periodical 
perform;rnc:e checks on a 3-month interval 
basis. until sufficient information (consult 
with the Administrator) is obtained to 
est«lilish a modified performance check 
schedule and calculation procedure. 

Note.-lf 1tny of the above systems fat! the 
initiitl performance checks. the d1tta for the 
pHst year need not be recalcuh1ted. · 

5. Procedure. 
5.1 Roof Monitor Velocity Determination. 
5.1.1 Velocity estimate{s) for setting 

isokinetic flow. To assist in setting isokinetic 
flow in the manifold sample nozzles. the 
anticipated average velocity in the section of 
the roof monitor containing the sampling 
manifold shall be estimated prior to each test 
run. The tester may use any convenient 
means to make this estimate (e.g .. the 
velocity indicated by the anemometer in the 
section of the roof monitor containing the 
sampling manifold may be continuously 
monitored during the 24-hour period prior to 
the test run). 

If there is question as to whether a single 
estimate of uverage velocity is adequate for 
an entire test run (e.g .. if velocities are 
anticipated 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 
estimated average velocity for ·each sub-run 
(see Section 5.3.2.2.) 

5.1.2 Velocity determination during a test 
run. During the actual lest run, record the 
velocity or volumetric flowrate readings of 
each propeller anemometer in the roof 
monitor. Readings shall be taken for each 
anemometer every 15 minutes or at shorter 
equal time intervals (or continuously). 

S.2 Temperuture 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 duct. During 

24 hours preceding the Jest, turn on the 
exhaust fan and draw roof monitor air 
through the manifold duct to condition the 
ductwork. Adjust the fen 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 monitor in the vicinity 
of the sampling manifold. 

5.3.2 Manifold isokinetic sample rate 
adjustment(s). 

5.3.2.1 Initial adjustment. Prior to the lust 
run (or first sub-run. if applicable: see Section 
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 velocity equal to the 
appropriate estimated average velocity. 
determined under Section 5.1.1. Equation 14-1 
gives the correct stream velocity needed in 
the duel at the sampling location. in order for 
sample gas to be drawn isokinetically into 
the manifold nozzles. Next. verify that the 
correct stream velocity has been achieved. by 
performing a pilot tube traverse of the sample 
duct (using either a sl«ndard or type S pilot 
tube): use the procedure outlined in Method 2. 

8 (D.>' 'min 
(Equabon I 4-1) 

(D.>" 60 sec 
Where: 

.v0 =Desired velocity in duct at sampling 
location. m/aec. 
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D. =Diameter of a roof monitor manifold 
nozzle, m. 

Do= Diameter of duct at sampling location. 
m. 

vm=Average velocity of the air stream in 
the roof monitor. m/min, as determined 
under Section 5.1.1. 

5.3.2.2 Adjustments during run. If the lest 
run is divided into two or more "sub-runs" 
(see Section 5.1.1), additional isokinetic rote 
adjustment(s) may become necessary during 
the run. Any such adjustment shall be made 
just before the start of a sub-run. using the 
procedure outlinPd in Section 5.3.2.1 above. 

Note.-lsokinetic rate adjustments are not 
permissible during a sub-run.· · 

5.3.3 Sample train opr.ration. Sample the 
duct using the standard fluoride train and 
methods described in Methods 13A and 13B. 
Determine the number and loc11tion of the 
sampling points in accordance with Method 
1. A single train shall be used for the entire 
SHmpling run. Alternatively, if two or more 
sub-runs are performed. a separate train may 
be used for each sub-run: note. however, that 
if this option is chosen, the arna of the 
sampling nozzle shall be the same ( ± 2 
percent) for each train. If the test run is 
divided into sub-runs. a complete traverse of 
~he duct shall be performed during each sub
run. 

5.3.4 Time per run. Each test run sh11ll last 
8 hours or more: if more than one run is to be 
performed, all runs shall he of approximately 
the same(± 10 percent) length. If question 
exists as to the representativeness of an 8-
hour test. a longer period should be scl1•cted. 
Conduct each run during 11 period when all 
normal opera lions are performed underneath 
the sampling manifold. For most recently
constructed plants. 24 hours are required for 
all potroom operations and events to occur in 
the area beneath the sampling manifold. 
During the test period. all pots in the potroom 
group shall be operated such that emissions 
are representative of normHI oper11ting 
conditions in the potroom group. 

5.3.5 Sample recovery. Use the sample 
reco\'ery procedure described in Method 13A 
or 13B. 

5.4 Analysis. Use the analysi1< procedures 
described in Method 13A or 13B. 
6. Calc11/ation.~. 

6.1 lsokinetic sampling check. 
6.1.1 Calculitte the mean velocity (vml for 

the sa.mpling run. as measured by the 
anemometer in the section of the roof monitor 
containing the sampling manifold. If two or 
more sub-runs ha"e been performed. the 
tester may opt to calculate the mean vr.lodty 
for each sub-run. 

6.1.2 Using Equation 14-1. calr.ulele the 
expected average velocity (v0 ) in the 
sampling duct, corresponding lo eRch value of 
Vm obtained under Section 6.1.1. 

6.1.3 Calculate the acluHI avernge velocity 
(v,) in the sampling duel for each run or suh· 
run. according to Equ«tion 2-9 of Method 2. 
llAd using data obtained from Method 13. 

6.1.4 Express each vulue v, from Section 
6.1.3 as a percentage of the corresponding·v0 
value from Section 5.1.2. · 
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6.1.4.1 Jfv, is less than or equal to 120 
percent of v •. the results are acceptable (note 
that in cases where thP. above calculations 
have been performed for each sub-run. the 
results are accepti1hle if the average 
pcrceniage for all sub-runs is less than or 
equal to 120 percent). 

6.1.4.2 If v. is more than 120 percent or v •. 
multiply the reported emission rate by the 
following factor. 

(100 v,iv,) -120 

I • 

200 

6.2 Average velocity of roof monitor 
gases. Calculate the average roof monitor-

n 
2: {Ft); 

cs = i=l ... 

n 
~ 

(Vm(std)) i .. 
i=l 

Where: 
C.= Average fluoride concentration in roof 

monitor air. mg F/dscm. 
· F1=Total fluoride mass collected during a 

particular sub-run. mg F (from Equation 
13A-1 of Method 13A or Equation 138-1 
of Method 13B). 

Vmtst•t=Total volume of sample gas 
passing through the dry gas meter during 
a particular sub-run. dscm (see Equation 
5-1 of Method 5]. 

n='fotal number or sub-runs. 
6.5 Average volumetric flow from the roof 

monitor of the potroom(s) (or potroom 
segmenl(s)) containing the anemometers is 
given in Equation 14-3. 

. Vm,(A) (M.) P,,,(293.K) 
a..~ '-- ---· -·-· _ _/ (Equation 14-J) 

!Tm+ 273) (760 mm Hg) 

Where: 
Qm= Average volumetric flow from roof 

monitor at standard conditions on a dry 
basis. m'/min. 

velocity using all the velocity or volumetric 
flow readings from Section 5.1.2. 

6.3 Roofmonitor temperature. Calculate 
the mean value of the temperatures recorded 
in Section 5.2. 

6.4 Concentration of fluorides in roof 
monitor air (in mg F/m'). 

6.4.1 If a single sampling train was used 
throughout the run, calculate the average 
fluoride concentration for the roof monitor 
using Equation 13A-2 of Method 13A. 

6.4.2 If two or more sampling trains were 
used (i.e .. one per sub-run), calculate the 
average fluoride concentration for the run. as 
follows: 

(Equation 14~2) 

A= Roof monitor open area. m 2• 

Vm1 =Average velor.Hy of air in the roof 
monitor. m/min. from Section 6.2. 

Pm= Pressure in the roof monitor: equal to 
barometric pressure for this application. 
mm Hg. 

Tm= Roof monitor temperature. ·c. from 
Section 6.3. 

M• =Mole fraction of dry gas. which is 
given by: 

M.=(I -B.J 

Note.-Bw, is the proportion by volume of 
water vapor in the gas stream. from Equation 
5-3. Method 5. 
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115 
ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

[FRL 1537-1) 

Standards of Performance of New 
Stationary Sources: Adjustment of 
Opacity Standard for Fossil Fuel-Fired 
Steam Generator 

AGENCY: Environmental Protection 
Agency. 
ACTION: Correction of final rulemaking. 

SUMMARY: On May 29, 1980, at 45 FR 
36077 a Final Rule was published setting 
forth an adjustment of the opacity 
standard for Interstate Power 
Company's Lansing Unit No. 4, in 
Lansing, Iowa. The promulgation 
contained two typographical errors. In 
the Summary, the action was described 
as an adjustment of the capacity rather 
than the opacity standard. Although in 
the Summary the unit was correctly 
described as Unit No. 4, the 
promulgation below contained a 
reference to Unit No. 1. This notice is to 
correct those errors. 

l!FFECTIVE DATE: July 14, 1980. 

FOR FURf'HER INFORMATION CONTACT: 
Henry F. Rampage, Enforcement 
Division, EPA, Region VII, 32i East 11th 
Street, Kansas City, Missouri 64106, 
telephone 816/374-3171 or FTS 758-3171. 

Dated: June 27, 1980: 

Kathleen Q. Camin, 
Regional Administrator. 

In consideration of the foregoing, Part 
60 of 40 CFR Chapter I is amended as 
follows: 

Subpart 0-Standards of Performance 
for Fossil Fuel-Fired Generators 

1. Section 60.42 is amended by adding 
paragraph (b)(2): 

§ 60.42 [Amended] 
• • * • • 

(b) ••• 

(2) Interstate Power Company shall 
not cause to be discharged into the 
atmosphere from its Lansing Station 
Unit No. 4 in Lansing, Iowa, any gases 
which exhibit greater than 32% opacity, 

except that a maximum of 39% opacity 
shall be permitted for not more than six 
minutes in any hour. 

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

2. Section 60.45 is amended by adding 
paragraph (ii) as follows: 

I 60.45 Emission and fuel monitoring. 

(g) • • • 

(1) • • • . 

(ii) For sources su~ject to the opacity 
standard of§ 60.42(b)(2). excess 
emissions are defined as any six-minute 
period during which the average opacity 
of emissions exceeds 32 percent opacity, 
except that one six-minute average per 
hour of up to 39 percent opacity need 
not be reported. 
IFR Doc. 80-20947 Filed 7-11-llO: 9,45 •ml 
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40 CFR Part 60 

[FRL 1392-6) 

Standards of Perfonnance for New 
Stationary Sources: Delegation of 
Authority to Commonwealth of 
Pennsylvania; Correction 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. correction. 

SUMMARY: On December 7. 1979 the 
Environmental Protection Agency 
amended 40 CFR 60.4 to relect 
delegation to the Commonwealth of 
Pennsylvania for authority to implement 
and enforce certain Standards of 
Performance for New Stationary 
Sources. The notice appeared in the 
Federal Register on Wednesday, 
January 16, 1980 (45 FR 3034). Due to an 
oversight that notice contained an error 
in the lettering of the amendment of 
I 60.4 Address. Today's notice prorides 
an amendment and revision to correct 
that error. 
FOR FURTHER INFORMATION CONTACT: 
Joseph Arena, Environmental Scientist. 
Air Enforcement Branch, Em·ironmental 
Protection Agency, Region Ill, 6th & 
Walnut Streets, Philadelphia, 
Pennsylvania 19106, Telephone (215) 
597-4561. 
SUPPLEMENTARY INFORMATION:: 
Correction: On page 3035. Column 1. 
§ 60.4 Address is corrected to read as 
follows: 

1. NN(b) is added to read as follows: 

§ 60.4 Address. 

(b) ••. 

(A)-(NN)(a) • • • 
(NN) (b) Co.mrnonwealth of Pennsylvania. 

Department of Environmental Resources, Post 
Office Box 2063, Harrisburg. Pennsylvania 
17120. 

2. (00) is revised to read as follows: 

(00) State of Rhode Island, Department of 
Environmental Management. 83 Park Street. 
Providence, Rhode Island 02906. 

Dated: July 17, 1980. 
Stanley L. Laskowski. 
Acting Director, Enfor«ement Division. 
(FR Doc. 1111-23133 Filed 7- 8'45 a~tl 
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40 CFR Part 60 

[FRL 1525-7) 

Standards of Performance for New 
Stationary Sources; Addition of 
Reference Methods 24 and 25 to 
Appendix A 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This action esiablishes two 
,new reference methods to be added to 
Appendix A of 40 CFR Part 60, 
Standards of Performance for New 
Stationary Sources. Reference Method 
24 will be used to determine the volatile 
organic compound (VOC) content of 
coating materials. and Reference 
Method 25 will be used to determine the 
percentage reduction of voe emissions 
achieved by emission control devices. 
These reference methods will be used in 
several air pollution regulations for 
industrial surface coatings which are 
being developed for proposal and 
promulgation. 
EFFECTIVE DATE: October 3, 1960. 
ADDRESSES: BackgrauIJd Information 
Document. The Background Information 
Document (BID) for the promulgated test 
methods 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 
"Reference Methods 24 and 25-
Background Information for 
Promulgated Test Methods," EPA-450/ 
3-79-030c. 

Docket. Docket No. A-79-05, 
containing all supporting information 
and public comments, is available for 
public inspection and copying between 
8:00 a.m. and 4:00 pm., Monday through 
Friday. at EPA's Central Docket Section, 
Room 2902, Waterside Mall, 401 M 
Street SW .. Washington. D.C. 20460. 

FOR FURTHER INFORMATION CONTACT: 
Mr. Gene W. Smith. Standards 
Development Branch (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711. telephone number (919) 541-5421. 

SUPPLEMENTARY INFORMATION: 

Summary of Reference Methods 

Reference Method 24, "Determination 
of Volatile Matter Content, Water 
Content. Density, Volume Solids. and 
Weight Solids of Surface Coatings," is 
used to determine the volatile matter 
content. water content. density, volume 
solids, and weight fraction solids of 
paint, varnish, or related surface 
coatings. Several ASTM standard 
methods which comprise Method 24 are 

used to make these determinations. All 
coatings are analyzed by the same 
procedure except for the additional step 
of measuring the water content of 
waterborne {water reducible) coatings. 
A data validation procedure is used to 
establish precision limits for the coating 
analysis. This verifies the ability of the 
analyst and the analytical procedure to 
obtain reproducible results for the 
coatings tested. In addition for 
waterborne coatings, the measured 
parameters are modified by the 
appropriate confidence limits based on , 
between-laboratory precision 
statements. 

Reference Method 25, "Determination 
of Total Gaseous Nonmethane Organic 
Emissions as Carbon," is used to 
measure the total gaseous nonmethane 
organics in source emissions. An 
evacuated cylinder is used to withdraw 
emission samples from the stack through 
a chilled condensate trap. After 
sampling is completed. the contents of 
the condensate trap and evacuated 
cylinder are analyzed separately. The 
organic content of the condensate trap is 
oxidized to CO, which is CJ._uantitatively 
collected in an intermediate collection 
vessel; a portion of the carbon dioxide is 
reduced to methane and measured by a 
flame ionization detector (FID). A 
portion of the sample collected in the 
gas sampling tank is injected into a gas 
chromatograph which separates the 
nonmethane organics from carbon 
monoxide, methane, and carbon dioxide; 
the nonmethane organics are oxidized to 
carbon dioxide. reduced to methane. 
and measured by FID. The results of the 
analyses are combined and reported as 
total gaseous nonemethane organics. 

Background 

On October 5, 1979, as an appendix to 
the proposed standards of performance. 
for automobile and light-duty truck 
surface coating operations, EPA 
proposed reference methods for 
analyzing the volatile organic compound 
(VOC) content of coatings. These 
proposed methods were Reference 
Method 24 (Candidate 1) and (Candidate 
2). Candidate 1 expresses the VOC 
content of surface coating in terms of 
mass of carbon. Candidate 2, based on 
the use of several ASTM methods, 
reports the mass of VOC. Both test 
methods were proposed to obtain public 
comment. 

Reference Method 25 was proposed at 
the same time. It measures the volatile 
organic emissions in effluent streams 
from stationary sources. When used to 
measure the inlet and outlet streams of 
an emission control device, the 
efficiency of the device can be 
determined. 
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These methods would normally be 
promulgated with the standards of 
performance for automobile and light
duty truck surface coating operations 
which are scheduled to be promulgated 
in the fall of 1960. However, the methods 
are.being promulgated earlier because 
several changes have been made to the 
proposed methods, and several 
regulations are being developed for 

· proposal in the near future which will 
require the use of these methods. This 
will allow the public to have the 
opportunity to comment on the use of 
these final methods in their respective 
industries. 

Public Participation 

During development of the test 
methods, trade and professional 
associations and individual companies 
supplied information and data on these 
methods. After proposal on October 5, 
1979, comments were received from 
coatings manufacturers and suppliers. 
trade and professional associations, and 
State air pollution control agencies. The 
methods were also discussed at a public 
hearing held on November 9, 1979. The 
public comment period was extended 
from October 5, 1979, to December 14, 
1979. 

Public Comments and Changes Made to 
Proposed Reference Methods 

Fifteen comment letters were received 
on the proposed test methods. These 
comments have been carefully 
considered and. where determined to be 
appropriate by the Administrator, 
changes have been made in the 
proposed test methods. A detailed 
discussion of these comments is 
contained in the background document 
entitled, "Reference Methods 24 and 
25-Background Information for 
Promulgated Test Methods," which is 
referred to in the ADDRESSES section 
of this preamble. 

General 

The Administrator has rejected 
proposed Reference Method 24 
(Candidate 1) and selected proposed 
Reference Method 24 (Candidate 2) as 
the test method to be used to determine 
the volatile organic content of coatings. 
Conclusive data were presented by 
commenters showing that certain 
coatings representing a significant 
portion of those in use could not be 
distilled as required by proposed 
Method 24 (Candidate 1). For this 
reason, the Administrator concluded 
that proposed Method 24 (Candidate 1) 
is not applicable to all coatings and 
should not be selected as the reference 
method .. 
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Several procedural an~ editorial 
changes have been made to Reference 
Method 24 {Candidate 2) and Reference 
Method 25 as proposed in order to 
clarify and to improve the sampling and 
analytical procedures. These changes 
are based on additional information 
obtained by EPA from experience with 
the methods and on the public 
comments received. 

Reference Method 24 

The following discussion swru:narizes 
the procedural changes made to 
proposed Reference Method 24, 
Candidate 2. The procedures were 
added to protect the source owner from 
invalid results that might result from 
poor analytical techniques, application 
of the method to a coating not suitable 
for analysis with Reference Method 24. 
or imprecision in Reference Method 24 
resulting from a high percentage of 
water in the solvent. 

The promulgated reference method 
requires the analyst to complete 
duplicate analyses on each sample 
tested. A comparison is then made 
between these results and the within-
la boratory precision statements for each 
parameter. Duplicate analyses are made 
until the results fall within the range 
established for the within-laboratory 
precision statements. The purpose of the 
procedures is to verify that the analyst 
can achieve a level of precision for the 
coating under analysis equal to or better 
than the precision obtained by 
experienced analysts participating in the 
ASTM studies of the method. Because of 
the variety of coatings that may be 
subject to analysis, it is possible that 
certain coatings may not be amenable to 
analysis using Reference Method 24; 
that is, in certain cases it may not be 
possible to achieve results which meet 
the precision limits. In this case, the 
method provides for a case-by-case 
evaluation and development of a 
suitable procedure. 

An additional procedure for 
waterborne coatings was adde~ to the 
promulgated reference method to protect 
the source owner or operator from a 
determination of noncompliance when 
the owner is actually in compliance. 
This procedure is needed because the 
results of Reference Method 24 are 
dependent on the difference between 
the weight of total solvents and the 
weight of water. As the percent weight 
of water increases, the difference 
decreases. As a result, any imprecision 
in the measurement of the weight of 
total solvent in water is magnified in the 
calculation of organic solvent content. 
For example, if the total solvent of a 
coating is measured as 100±2.nnits and 
the water content ia measured at 90±2 

unit11. the organic solvent content would 
be in the range of 6 to 14 units. The 
magnitude of the range, as a percent of 
the true organic solvent content, 
increases with increasing water content 
and could. as shown in the example, 
lead to a conclusion of noncompliance 
even when the owner is in compliance. 
The procedure added to Reference 
Method 24 for waterborne coatings 
protects the owner or operator from this 
erroneous determination by minimizing 
the calculated value for voe content. 
This is done, for example, by subtracting 
the between-laboratory precision 
statement from the average value of 
total solvent and adding the between
laboratory precision statement to the 
average value for water content. Thus. If 
a source owner Is in compliance based 
on average coating values, the 
compliance method will automatically 
show a lower voe content because of 
the adjustments made to the average 
values based on the between-laboratory 
precision statements. 

Based on comments from 
manufacturers that ASTM 2697 has only 
been shown to b& applicable to 
architectural coatings, the analytical 
procedure for determining volume solids 
ha~ been eliminated from Reference 
Method 24. The commenter& stated that 
this ASTM procedure was not 
applicable to all the coatings that 
Method 24 was intended to cover. 
Therefore, Method 24 requires that the 
volume solids be calculated from 
manufacturer's formulation data. 

The coatings classifications step in 
the proposed method was eliminated 
because industry comments indicated 
that it was.only necessary to separate 
waterborne (water reducible) and 
solvent-borne {solvent reducible) 
coatings. Therefore, the "Procedure" 
discussed in Section 4 of the proposed 
method has been simplified. 

Several commenters recommended 
that the use of coatings manufacturers' 
data be allowed in calculating voe 
content of coatings rather than required 
Method 24. Coatings manufacturers' 
data will be allowed in calculating voe 
content of coatings because this will 
reduce the burden on the Industry to 
measure all coatings with Method 24. 
Use of this method to calculate VOC 
content of coatings will require 
industries to closely monitor and record 
all organic solvents added to the 
coatings at the plant. Method 24 will be 
the reference method. 

One commanter 81J88ested that EPA 
should specify the volume fraction of 
solids for the various types of coating& 
similar to the way tranafer efficiencies 
were listed. Based on comments from 
manufacturers that ASTM 2897 bas only 
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been shown to be applicable to 
architectural coatings, the volume 
fraction of solids determination in 
Method 24 has been removed. Method 
24 specifies the use of manufacturer's 
formulation data for calculating volume 
fraction of solids. 

Reference Method 25 
The majority of the procedural 

changes made to Method 25 relate to 
calibration requirements and are meant 
to improve quality assurance and at the 
same time simplify the daily operation 
of the analytical equipment. This is 
accomplished by requiring performance 
tests on the analytical equipment 
{nonmethane organic analyzer and · 
condensate recovery and conditioning 
apparatus) prior to initial use; specific 
criteria for the performance tests are 
provided. Routine daily calibrations 
(much less time consuming than 
previously required) are conducted and 
the results are compared to performance 
test reference values to determine 
whether the performance of the 
analytical equipment is still acceptable. 

In the promulgated te11t method, 
several important system componenti. 
are not specified; instead. minimum 
performance specifications for these 
components are provided. The method is 
written in this manner to allow 
individual preference in choosing 
components, as well as to encourage 
development and use of improved 
~omponents. Therefore. Addendum 1 
which lists specific information 
regarding system components found to 
be accP.ptable has been added to the 
method to provide guidance for users. 

Specifics of the most important 
procedural changes that have been 
included in the promulgated test method 
are as follows: 

1. Section 1.1. Applicability. This 
section was rewritten to clarify the 
applicability of Method 25 in relation ta 
several other organic measurement 
methods. 

2. Section 2.2.2 Nonmethane Organic 
Analyzer. The reference to the analyzer 
is changed from "total gaseous 
nonmethane organic analyzer" to 
nonmethane organic analyzer {NMOJ. 
The description is clarified to indicate 
that the NMO analyzer is also used to 
quantify caw from trap condensate 
recovery. Furthermore, a requirement 
that the NMO analyzer meet an initial 
performance test with specific criteria is 
added. Previously, only demonstration 
of "proper separation, oxidation, 
reduction and measurement" was 
required. 

S. Section 4.1.S Pretest Leak Check. 
The leak check procedure is simplified. 
Instead of evacuating the sample train~ 
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the sample probe is plugged and then 
the sample value is opened; the sample 
tank vacuum gauge is monitored for a 
change in vacuum. 

4. Section 4.1.4 Sample Train 
Operation. This section is clarified to 
indicate that any probe extension used 
must be positioned totally in the stack 
effluent: any portion of the sample prob11 
outside the stack wall must be analyzed 
as part of the condensate trap. 

5. Section 4.1.5 Post Test Leak Check. 
The leak check procedure is simplified 
(see "3" above). 

6. Section 4.3.3 Recovery of 
Condensate Trap Sample. A 
requirement for mixing auxiliary oxygen 
with the carrier gas just prior to the 
catalyst is added. The procedures are 
clarified to indicate that the condensate 
trap is placed in a muffle furnace at 
500'C (changed from 600°C) and that the 
probe must be heated. 

7. Section 5.1 Initial Performance 
Check for Condensate Recovery and 
Conditioning Apparatus. A requirement 
is added for an initial performance test 
of the system which includes a carrier 
gas blank value determination (section 
5.1.1). and oxidation catalyst efficiency 
check (section 5.1.2), and an overall 
system performance check via liquid 
injections (section 5.1.3). Previously, 
only a catalyst efficiency check was 
required. 

6. Section 5.2 Initial NMO Analyzer 
Performance Test. The calibration 
criteria for the NMO analyzer are 
changed to include an initial 
performance test. This performance test 
requires an oxidation catalyst check 
(5.2.1), and an analyzer linearity check 
(5.2.2). determination of a NMO 
calibration response factor (5.2.2), 
determination of a CO, calibration 
response factor (5.2.3), determination of 
a NMO blank value (5.2.4) and a system 
check using several gaseous organic 
compounds (5.2.5). 

9. Section 5.3 NMO Daily Calibration. 
This section requires that a daily 
calibration of the NMO analyzer be 
conducted. The calibration involves one 
CO, calibration gas and one propane 
calibration gas. Response factors are 
determined for both CO, and NMO, and 
a NMO blank value is measured. This 
calibration is conducted with the 
oxidation and reduction catalysts in full 
operation. The results obtained are 
compared to the reference values 
obtained during the initial performance 
test in order to determine if the analyzer 
performance is acceptable. This daily 
calibration procedure is greatly 
simplified compared to the procedure 
previously required which included 
bypassing the oxidation and reduction 
catalysts and using several different 

concentration levels of methane, carbon 
dioxide and propane calibration gases. 

10. Section 6.2 Noncondensible 
Organics. The calculation for the NMO 
concentration of the contents of each 
collection tank is changed by rewriting 
the equation to include the subtraction 
of the daily NMO blank value from the 
measured concentration. 

11. Section 6.3 Condensible Organics. 
The calculation for the NMO 
concentration of the contents of each 
condensate trap is changed by rewriting 
the equation to include the substraction 
of the daily condensate recovery and 
conditioning system carrier blank value 
from the measured CO, concentration. 

Other Comments 
1. One commenter noted that the 

drying time was different for ASTM D-
2369 and ASTM D-2697, and that these 
procedures were not consistent with 
each other. Since ASTM D-2697 has 
been deleted, this comment is no longer 
applicable. 

2. Three commenters recommended· 
that the direct use of a flame ionization 
detection (FID) system'1r similar 
instrumentation systems be allowed 
instead of Method 25. The specific 
comments made and EPA's responses 
are as follows: 

a. Direct FID is simpler and more 
precise. While the direct use of an FID 
system is.simpler than Method 25, it will 
not give accurate results in many 
situations because the instrument 
response varies with different 
compounds. Therefore, the FID system 
cannot be considered an adequate 
reference method, but may be 
acceptable as an alternative compliance 
procedure on a case-by-case basis as 
allowed in 40 CFR 60.S(b). 

b. The ability to conduct on-site 
analyses and DOT restrictions 
associated with shipping organic 
samples from a source location to a 
laboratory make the FID preferable. The 
ability to use the FID system to conduct 
on-site analyses is not in itself sufficient 
justification to allow the use of direct 
flame ionization detection. DOT 
regulations regarding shipment of 
hazardous materials do require that 
great care be taken in shipping the test 
samples. The DOT regulations impose 
strict packaging requirements on 
flammable liquids and compressed 
flammable gases. However, exemptions 
for the strict packaging requirements are 
permitted for most liquids if less than 
one quart Is shipped (see 49 CFR 
172.101). In addition, the gas sample 
tanks likely to be shipped from an on
site location to a laboratory for analyses 
do not meet the DOT definition of a 
compressed flammable gas because the 
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sample tanks are not under high 
pressure and, therefore, should not pose 
a shipping problem (see 49 CFR 173.300). 

Miscellaneous 

This rmal rulemaking is issued under 
the authority of Sections 111, 114, and 
301(a) of the Clean Air Act aa amended 
(42 U.S.C. 7411, 7414, and 7601{a)). 

Dated: September 25, 1980. 
Douglas M. ·Castle, 
Administrator. 

Appendix A of 40 CFR Part 60 Is 
amended by adding Reference Methods 
24 and 25 as follows: 

Appendix A-Refenince Methods 
* * * * 

Method 24-Determlnation of Volatile Matter 
Content, Water Content, Density, Volume 
Solids, and Weight Solids of Surface Coatings 

1. Applicability and Principle 
1.1 Applicability. This method applies to 

the determination of volatile matter content, 
water content. density, volume solids, and 
weight solids of paint. varnish. lacquer, or 
related surface coatings. 

1.2 Principle. Standard methods are used 
to determine the volatile matter content. 
water content. density, volume solids, and 
weight solids of the paint. varnish, lacquer, or 
related surface coatings. 

2. Applicable Standard Methods 
Use the apparatus, reagents, and 

procedures specified in the standard methods 
below: 

2.1 ASTM D 147S-OO. Standard Method of 
Test for Density of Paint, Lacquer, and 
Related Products. 

2.2 ASTM D 2369-61. Provisional Method 
of Test for Volatile Content of Paints. 

2.3 ASTM D 3792-79. Standard Method of 
Test for Water In Water Reducible Paint by 
Direct Injection into a Gas Chromatograph. 

2.4 ASTM Provisional Method of Teat for 
Water in Paint or Related Coatings by the 
Karl Fischer Titration Method. 

3. Procedure 
3.1 Volatile Matter Content. Use the 

procedure in ASTM D 2369-81 to determine 
the volatile matter content (may include 
water) of the coating. Record the followins 
information: 
W, =Weight of dish and sample before 

heating. g. 
W1= Weight of dish and sample after heating, 

g. . 
Wa=Sample weight, g. 
Run analyses in pairs (duplicate sets) for 
each coating until the criterion In section 4.3 
is met. Calculate the weight fraction of the 
volatile matter (W.) for each analysis 81 
follows: 

• Eq. 24-1 

Record the arithmetic average (W.J. 



Federal Register / Vol. 45, No. 1fM / Friday, October S, 1980 I Rules and Regulations 

3.2 Water Content. For waterborne (water 
reducible] coatings only. determine the 
weight fraction of water IW .. ) U1ing eltber 
"Standard Method of Tat for Water in Water 
Redudble Paint by Direct Infection Into a Gae 
Chromatograph" or MProvisionaJ Method of 
Test for Water In Paint or Related Coatings 
by the Karl Fischer Titration Method." A 
waterborne coating ii any coatiQ8 which 
contains DMWe than l5 percent water by weight 
in Its volatile fraction. R°'° duplicate 1eta of 
detennlnations'llntil the cri!erion in.section 
4.3 is met. Record the arithmetic average 
(W.J. 

S.3 Coatina Density. Determine the 
density (Il.. kg/liter] of the surface coating 
using the procedure in ASTM D 147:MIO. 

Run duplicate sets of determinations for 
each coaling until the criterion in section 4.3 
is met. Record the arithmetic average (D.J. 

3.4 Solids Content. Determine the volume 
fraction (V,) solids of the coating by 
calculation usiQ8 the manufacturer'• 
fonnulation. 

4. Dato ValidatiOD Procedure 

4.1 Summary. The variety of coatings that 
may be subject to analysis makes it 
necessary to verify the ability of the analyst 
and the analytical procedures to obtain 
reproducible results for the coatings tested. 
This is done by nmning duplicate analyses on 
each sample tested and comparing results 
with the within-laboratory precision 
statements for each parameter. Because of 
the inherent Increased imprecision in the 
determination of the voe content of 
waterborne coatings as the weight percent 
water increases, measured parameters for 
waterborne coatings are modified by the 
appropriate confidence limits based on 
between-labol'Btory precision statements. 

4.Z Analytioal Precision Statements. The 
withiB-leboraklr, and between-laboratory 
prealsian sletementl are given below: 

Vola1ile matter con1en1. W.- 1.5 pct W •• ·--· 4.7 pct Wr 
w ... con1en1, w ... _._ 2.11 pct w.-·-·· 7.5 pc1 w •. 
Densily, 0, ... - ............... -·-· 0.001 kg/liter ... 0.002 kg/liter. 

4.3 Sample Analysis Criteria. For w. and 
W., run duplicate analyses until the 
difference between the two values in a set is 
less than or equal to the within-laboratory 
ptecision statement for that parameter. For D, 
run duplicate analyses until each value in a 
1et deviates from the mean or the eet by no 
more than the within-laboratory precision 
1tatement. If after 1everal attempts it is 
concluded that the ASTM procedures cannot 
be used ror the 1peclfic coating with the 
established within-laboratory precision, the 
Administrator will aeswne responsibility for 
providing the necessary procedUrel for 
revising the method or precision statements 
upon written reque.t to: Director, F.mission 
Standards and Engineering Division. (MD-13) 
Office of AJr Qll&llty Planning and Standank. 
U.S. Environmental Protection Agency. 

Rl!l88rch Triangle Pan. North Carolina 
2m1. 

4.4 Confidence Limit Calculations for 
Waterborne Coatinp. Ba1ed on' the between
laboratory precialon statements, calculate the 
confidence limlta for waterborne coatings as 
follow.: 

To calculate the lower confidence limit. 
subtract the appropriate between-laboratory 
precision value from the measured mean 
value for that parameter. To calculate the 
upper confidence limit. add the appropirate 
between-laboratory precision value to the 
mea11ured mean value for that parameter. For 
w. and D .. use the lower confidence limits, 
and for W., vse the upper confidence limit. 
Because V, i1 calculated, there 11 no 
adjustment for the parameter. 

5. Colculotiona 
5.1 Nonaqueous Volatile Matter. 
15.1.1 Solvent-home Coatings. 

W 0 =W. Eq. 24-2 
Where: 
W 0= Weight fraction nonaqueous volatile 

matter, g/g. 
5.1.2 Waterborne Coatings. 

W0 = W.- W,. Eq. 24-3 
5.2 Weight fraction solids. 

W,=1-W, Eq. Z4-t 
Where: W,=Weight solids, g/g. 

6. Bibliography 

6.1 Provisional Method Test for Volatile 
Content of Paints. Available from: Chainnan, 
Committee D-1 on Paint sud Related 
Coatings and Materiale. American Society for 
Testing and Materials, 1916 Race Street. 
Philadelphia. Pennsylvania 19103. ASTM 
Designation D 2369-81.. 

6.2 Standard Method o( Test for Den£it.Y 
of Paint. Vamiah, Laequer. and Related 
Prodacts. In: 1980 Book of ASTM Standatds, 
Part 'l:I. Philadelphia. Pennsytwoia. ASTM 
Designation D 1475-60. 1960. 

6.3 Standard Method of Taet for Water tn 
Water Reducible Paint by Oirect Injection 
into a Gas Chromatograph. Available from: 
Chairman, Committee D-1 on Paint and 
Related Coatings and Materials, America11 
Society for Testing and Materials. 1916 Ra(;(' 
Street. Philadelphia, Pennsylvania 19103. 
ASTM Designation D 3792-79. 

6.4 Provisional Method of Teet Water in 
Paint or Related CoatiQ8s by the Karl Fischer 
Titration Method. Available from: Chairman. 
Committee D-1 on Paint and Related 
Coatings and Materials. American Society fOT 
TestiQ8 and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania 19103. 

Method ZS-Determination of Total Gaseous 
Nonmethane Organic Emlssiom as Carbon 

1. Applicability and Principle 

1.1 Applicability. This method applier. to 
the measurement of volatile orgarJc 
compounds (VOC) as total gaseous 
nonmethane organics (TGNMO) as carbon in 
source emi11ions. Organic particulate matter 
will interfere with the analysis and therefore, 
in some cases, an in-stack particulate filter is 
required. This method Is not the only method 
that applie1 to the measurement ofTGNMO. 
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Costs. logistics. and other practicalitiP.s of 
source testing may make other test methods 
more desirable for measuring VOC of certain 
effluent streams. Proper judgment ii required 
in detennining the most applicable voe tesl 
method. For example, dependir:g upon the 
molecular weight or the organics in the 
effluent 1tream. a totally automated semi· 
continuous nonmethane organic (NMO) 
analyzer interfaced directly to the source 
may yield accurete results. This approach has 
the advantage of providing emission de ta 
eemi-continuously over an extended time 
period. 

Direct measurement or an effluent with a 
Dame Ionization detector (FID) analyzer may 
be appropriate with prior characterization of 
the gas 1tream and knowledge that the 
detector responds predictably to the organic 
compounds in the stream. If present, methane 
will, of course, also be measured. ln practice, 
the FID can be applied to the determination 
of the mass concentration of the total 
1110lecular structure of the organic emissions 
under the following limited conditions: (1) 
Where only one compound is known to exist; 
(2) when the organic compounds consist of 
only hydrogen and carbon; (3) where the 
relative percentage of the compounds i11 
known or can be detennined, and the FID 
response to the compounds is known: (4) 
where a consistent mixture of compounds 

. exists before and after emission control and 
only the relative concentrations are to be 
Msessed; or (5) where the FID can be 
calibrated against mass standards of the 
compounds emitted (solvent emissions. for 
example). 

Another example of the use of a direct F'JD 
is as a screening method. If there is enough 
information available to provide a rough 
estimate of the analyzer acc:uracy. the FID 
anelyzer can be used to determine the voe 
content of an uncharacterized gas stream. 
With a sufficient buffer to account for 
possible inaccuracies, the direct FID can be a 
useful tool to obtain the desired results 
without costly exact detennination. 

lo situations where a qualitative/ 
quantitative analysis of an effluent stream ie 
desired or required, a gas chromatog~aphic 
FID system may apply. However. for soul'C't'!! 
emitting numerous organics, the time and 
expense of this approach will be form.ida bl!'. 

1.2 Principle. An emission sample is 
withdrawn from the stack at a constant ratE 
through a chilled condensate trap by mean~ 
of an evacuated sample tank. TGNMO are 
detennined by combining the analy1ical 
results obtained from independent analysl'9 
of the condensate trap and sample tank 
fractions. After sampling is completed, the 
organic contents of the condensate trap are 
oxidized to carbon dioxide (CO,) which is 
quantitatively collected in an evacuated 
vessel; then 11 portion of the CO, is reduced to 
methane (CH.) and measured by a FID. The 
organic content of the sample fraction 
collected in the sampling tank is measured by 
injecting a portion into a gas 
chromatographic (GC) column to achieve 
separation of the nonmethane organics from 
carbon monoxide (CO). CO, and CH.; the 
nonmethane organics (NMO) are oxidized lo 
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CO., reduced to CH •• and measured by a FID. 
In this manner, the variable response of the 
FID associated with different types of · 
organics is eliminated. 

2. Apparatus 

The sampling system consists of a 
condensate trap, flow control system, and 
sample tank (Figure 1). Tbe analytical system 
consists of two major sub-systems: an 
oxidation system for the recovery and 
conditioning of Ute condensate trap contents 
and a NMO analyzer. Tbe NMO analyzer is a 
CC with backflush capability for NMO 
analysis and is equipped with an oxidation 
catalyst, reduction catalyst, and FID. (Figures 
2 anQ 3 are schematics of a typical NMO 
analyzer.) The system for the recovery and 
conditioning of the organics captured in the 
condensate trap consists of a heat source, 
oxidation catalyst, nondlsperslve Infrared 
(NDIR) analyzer and an Intermediate 
collection vessel (Figure 4 is a schematic of a 
typical system.) TGNMO sampling equipment 
can be constructed from commercially 
available components and components 
fabricated in a machine shop. NMO 
analyzers are available commercially or can 
be constructed from available components by 
a qualified instrument laboratory. 

2.1 Sampling. The following equipment is 
required: 

2.1.1 Probe. 3.2-mm OD (I/a-in.) stainless 
steel tubing. 

2.1.2 Condensate Trap. Constructed of 316 
stainless steel; construction details of a 
suitable trap are shown in Figure 5. 

2.1.3 Flow Shut-off Valve. Stainless steel 
control valve for starting and stopping 
sample flow. 

2.1.4 Flow Control System. Any system 
capable of maintaining the sampling rate to 
v•ithin ± 10 percent of the selected flow rate 
(50 to 100 cc/min range). 

2.1.5 Vacuum Gauge. Gauge for 
monitoring the vacuum of the sample tank 
during leak checks and sampling. 

2.t.6 Sample Tank. Stainless steel or 
aluminum tank with a volume of 4 to 8 llters, 
equipped with a stainless steel female quick 
connect for assembly to the sample train and 
analytical system. 

2.1.7 Mercury Manometer. U-tube 
mercury manometer capable of measuring 
pressure to within 1 mm Hg In the 0-900 mm 
range. 

2.1.8 Vacuum Pump. Capable of 
e\·acuating to an absolute pressure of 10 mm 
Hg. 

2.2 Analysis. The following equipment is 
required: 

2.2.1 Condensate Recovery and 
Conditioning Apparatus. An apparatus for 
recovering and catalytically oxidizing the 
condensate trap contenis Is required. Figure 4 
is a schematic of such a system. The analyst 
must demonstrate prior to initial use that the 
analytical system is capable of proper 
oxidation and recovery, as specified In 
section S.1. The condensate recovery and 
conditioning apparatus consists of the 
following major components. 

2.2.1.1 Heat Source. A heat source 
sufficient to heat the condensate trap 
(including probe) lo a temperature where the 
trap turns a "dull red"" color. A system usill8 

both a propane torch and an electric muffle
type furnace is recommended. 

2.2.1.2 Oxidation Catalyst A catalyst 
system capable of meeting the catalyst 
efficiency criteria of this method (section 
5.1.2). Addendum I of this method lists a 
catalyst system found to be acceptable. 

2.2.1.3 Water Trap. Any leak-proof 
moisture trap capable of removing moisture 
from the gas stream. 

2.2.1.4 NDIR Detector. A detector capable 
of indicating CO, concentration In the zero to 
1 percent range. This detector Is required for 
monitoring the progress of combustion of the 
organic compounds from the condensate trap. 

2.2.1.5 Pressure Regulator. Stainless steel 
needle valve required to maintain the trap 
conditioning system at a near constant 
pressure. 

2.2.1.6 Intermediate Collection Vessel. 
Stainless steel or aluminum collection vessel 
equipped with a female quick connect. Tanks 
with nominal volumes In the 1 to 4 liter range 
are recommended. 

2.2.1.7 Mercury Manometer. U-tube 
mercury manometer capable of measuring 
pressure to within 1 mm Hg In the 0-900 mm 
range. 

2.2.1.8 Gas Purifiers. Gas purification 
systems sufficient to maintain CO, and 
organic impurities in the carrier gas and 
auxiliary oxygen at a level of less than 10 
ppm (may not be required depending on 
quality of cylinder gases used). 

2.2.2 NMO Analyzer. Semi-continuous 
GC/FID analyzer capable of: (1) separating 
CO. CO,, and CH. from nonmethane organic 
compounds. (2) reducing the CO, to CH. and 
quantifying as CH. and (3) oxidizing tha 
nonmethane organic co1r">ounds to co. 
reducing the CO, to CH. and quantifying as 
CH.. The analyst must demonstrate prior to 
initial use that the analyzer is capable of 
proper separation, oxidation, reduction, and 
measurement (section 5.2). The analyzer 
consists of the following major components: 

2.2.2.1 Oxidation Catalyst. A catalyst 
system capable of meeting the catalyst 
efficiency criteria of this method (section 
5.2.1). Addendum I of this method lists a 
catalyst system found to be acceptable. 

2.2.2.2 Reduction Catalyst. A catalyst 
system capable of meeting the catalyst 
efficiency criteria of this method (section 
5.2.3). Addendum I of this method lists a 
catalyst system found to be acceptable. 

2.2.2.3 Separation Column(s). Gas 
chromatographic column(s) capable of 
separating CO, co. and CH. from NMO 
compounds as demonstrated according to the 
procedures established in this method 
(section 5.2.5). Addendum I of this method 
lists a column found to be acceptable. 

2.2.2.4 Sample Injection System. A CC 
sample injection valve fitted with a sample 
loop properly sized to Interface with the 
NMO analyzer (1 cc loop recommended). 

2.2.2.5 FID. A FID meeting the following 
specifications is required. 

2.2.2.5.1 Llnearity. A linear response(± 
5%) over the operating range as demonstrated 
by the procedures established in section 5.2.Z. 

2.2.2.5.2 Range. Signal attenuators shall 
be available to produce a minimum signal 
response of to percent of full scale for a full 
scale range o! 10 to 50000 ppm CH.. 
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2.Z.Z.6 Data Recording System. Analog 
strip chart recorder or digital lntergration 
system compatible with the FID for 
pennanently recording the analytical resulll. 

2.2.3 Barometer. Mercury, aneroid, or 
other barometer capable of measuring 
atmospheric pressure to within 1 mm Hg. 

2.2.4 Thennometer. Capable of measuring 
the laboratory temperature within l°C. 

%.2.5 Vacuum Pump. Capable of 
evacuating to an absolute pressure of 10 mm 
Hg. . . 

2.2.6 Syringe (2). 10 "1 and 100 I'! liquid 
injection syringes. 

2.2.7 Liquid Sample Injection UniL 316 SS 
U-tube fitted with a Teflon Injection septum, 
see Figure 6. 

3. Reagents 
3.1 Sampling. Crushed dry Ice is required 

during sampling. 
3.2 Analysis. 
3.2.1 NMO Analyzer. The following gases 

are needed: 
3.2.1.1 Carrier Gas. Zero grade gas 

containing less than 1 ppm C. Addendum I of 
this method lists a carrier gas found to be 
acceptable. 

3.2.1.2 Fuel Gas. Pure hydrogen, 
containing less than 1 ppm C. 

3.2.1.3 Combustion Gas. Zero grade air or 
oxygen as required by the detector. 

3.2.Z Condensate Recovery and 
Conditioning Apparatus. 

3.2.2.1 Carrier Gas. Five percent O, in N,, 
containing less than 1 ppm C. 

3.2.2.2 Auxiliary Oxygen. Zero grade 
oxygen containing less than 1 ppm C. 

3.2.2.3 Hexane. ACS grade, for liquid 
injection. 

3.2.2.4 Toluene. ACS grade. for liquid 
injection. 

3.3 Calibration. For all calibration gases, 
the manufacturer must recommend a 
maximum shelf life for each cylinder (i.e., the 
length of time the gas concentration is not 
expected to 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 cylinder 
before shipment from the gas manufacturer to 
the buyer. The following calibration gases are 
required. 

3.3.1 Oxidation Catalyst Efficiency Check 
Calibration Gas. Gas mixture standard with 
nominal concentration of 1 percent methane 
in air. 

3.3.2 Flame Ionization Detector Llnearity 
and Nonmethane Organic Calibration Gases 
(3). Gas mixture standards with nominal 
propane concentrations of 20 ppm. 200 ppm. 
and 3000 ppm. in air. 

3.3.3 Carbon Dioxide Calibration Gases 
(3). Gas mixture standards with nominal CO, 
concentrations of SO ppm. 500 ppm. and 1 
percent, in air. Note: total NMO less than 1 
ppm require<! for 1 percent mixture. 

3.3-4 NMO Analyzlll' System Check 
Calibration Gases (4). 

3.3.4.1 Propane Mixture. Gas mixture 
standard containing (nominal) SO ppm CO, 50 
ppm CH.. 2 percent co,, and 20 ppm C.H.. 
prepared In air. , 

3.3.4.2 Hexane. Gas mixture standard 
containing (nominalJ SO ppm hexane in air. 
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3.3.4.3 Toluene. Gas mixture standard 
cootaining (nominal) 20 ppm toluene in air. 

3.3.4.4 Methanol. Gas mixture standard 
con~inlng (nominal) lOD ppm methanol in air. 

4. Procedure 

4.1 Sampling. 
4.1.1 · Sample Tank Evacuation and Leak 

Check. Either in the laboratory or in the field. 
evacuate the 11ample tank to 10 mm Hg 
absolute pressure or less (measured by a 
mercury U-tube manometer) then leak check 
the sample tank by isolating the tan,k from 
the vacuum pump and allowing the tank to sit 
for 10 minutes. The tank is acceptable if no 
change in tank vaCl!um is noted. 

4.1.2 Sample Train Assembly. Just prior to 
assembly, measure the tank vaccuum using a 
mercury U-tube manometer. Record this 
vaccum (Pu). the ambient temperature (T ul. 
and the barometric pressure (PbJ at this time. 
Assuring that the flow shut-off valve is in the 
closed position, assemble the sampling 
system as shown in Figure 1. Immerse the 
condensate trap body In dry ice to within Z.5 
01 5 cm of the point where the inlet tube joins 
the trap body. 

4.1.3. Pretest Leak Check. A pretest leak 
check is required. After the sampling train is 
assembled, record the tank vacuum as 
indicated by the vaccum gauge. Wait a 
minimum period of 10 minutes end recheck 
the indicated vacuum. If the vacuum has not 
changed, the portion of the sampling train 
behind the shut-off valve does not leak and is 
considered acceptable. To check the front 
portion of the sampling train, assure that the 
probe tip is tightly plugged and then open the 
sample train flow shut-off valve. Allow the 
sample train to sit for a minimum period of 10 
minutes. The leak check is acceptable if no 
visible change in the tank vacuum gauge 
occurs. Record the pretest leek rate (cm/Hg 
per 10 minutes). At the completion of the leek 
check period, close the sample flow shut-off 
valve. 

4.1.4. Sample Train Operation. Place the 
probe into the stack such that the probe is 
perpendicular to the direction of stack gas 
flow; locate the probe tip at a single 
preselected point. If a probe extension which 
will not be analyzed as part of the 
condensate trap io being used, assure that at 
least a 15 cm section of the probe which will 
be analyzed with the trap is in the stack 
effiuent. For 11tacks having a negative static 
pressure, assure that the sample port is 
sufficiently oealed 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 
oampling, open the flow shut-off valve and 
adjust (If applicable) the control valve of the 
ilow control oystem used in the sample train; 
maintain a constant flow rate (±10 percent) 
throughout the duration of the eampling 
period. Record the gauge vacuum and 
flowmeter oetting (if applicable) at 5-minute 
intervals. Select 111 total sample time greater 
than or equal to the minimum eampling time 
apecified in the applicable subpart of the 
regulation; end the llampling when thie time 
period ie reached or when 111 constant flow 
rate can no longer be maintained due to 
reduced oample tank vacuum. When the 
llampling ie completed, close the flow shut-off 

valve and record the final sample time and 
gua~ vacuum readings. Note: If the sampling 
had ro be stopped before obtaining the 
minimum sampling time (specified in the 
appliooble 1;ubpart} because a constant flow 
rate could not be maintained. proceed as 
follows: After removing the probe from the 
stack, remove the used eample tank from the 
sampling train (without disconnecting other 
portions of the sampling train} and connect 
another sample 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 until the 
required minimum sampling time has been 
exceeded. 

4.1.5 Post Test Leak Check. A leak r.heck 
is mandatc9ry at the conclusion of each test 
run. After sampling Is completed, remove the 
probe from the 11tack end plug the probe tip. 
Open the sample train flow shut-off valve 
and monitor the sample tank vacuum gauge 
for a period of 10 minutes. The leak check is 
acceptable if no visible change in the tank 
vacuum gauge occurs. Record the post test 
leak rate (cm Hg per 10 minutes). If the 
sampling train does not pass the post lealt 
check, invalidate the run or use a procedure 
acceptable to the Adniinistrator to adjust the 
data. 

4.2 Semple Recovery. After the post test 
leak check is completed, disconnect the 
condensate trap et the flow metering system 
and tightly seal both ends of the condensate 
trap. Keep the trap packed in dry ice until the 
samples are returned to the laboratory for 
analysis. Remove the flow metering system 
from the sample tank. Attach 'the U-tube 
manometer to the tank (keep length of 
connecting line to a minimum) and record the 
final tank vacuum (P1}; record the tank 
temperature (T1j and barometric pressure at 
this time. Disconnect the manometer from the 
tank. Assure that the test run number is· 
properly identified on the condensate trap 
and the sample tank(s). 

4.3 Condensate Recovery and 
Conditioning. Prepare the condensate 
recovery and conditioning apparatus by 
setting the carrier gas flow rate and heating 
the catalyst lo its operating temperature. 
Prior to initial use of the condensate recovery 
and conditioning apparatus, a system 
performance test must be conducted 
according to the procedures established in 
section 5.1 of this method. After successful 
completion of the initial performance test. the 
system is routinely used for sample 
conditioning according to the following 
procedures: 

4.3.1 System Blank and Catalyst 
Efficiency Check. Prior to and immediately 
following the conditioning of each set of 
sample traps, or on a daily basis (whichever 
occurs first) conduct the carrier gao blank test 
1:1nd catalyst efficiency test as specified in 
sections 5.1.1 and 5.1.2 of thio method. Record 
the carrier gee Initial and final blank values, 
Bu and Bu. respectively. If the criteria of the 
tests cannot be met, make the necessary 
repairs to the system before proceeding. 

4.3.2 Condensate Trap Carbon Dioxide 
Purge and Sample Tank Pressurization. The 
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first step in analysis is to purge the 
eondensate trap of any CO. which if may 
oontain and to simultaneously pressurize the 
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 condensate recovery and conditioning 
apparatus so that the carrier flow bypessl'& 
the condensate trap hook-up terminals, 
bypasses the oxidation catalyst, and Is 
vented to the atmosphere. Next. attach thr 
condensate trap to the apparatus and paclt 
the trap in dry ice. Assure that the valvee 
isolating the collection vessel connection 
from the atmospheric vent and the \'acuum 
pump are closed and then attach thP sample 
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. The condensate trap reco\'ery and 
conditioning apparatus should now be se! up 
as indicated in Figure 6. Monitor the NDIR: 
whom CO, is no longer bei:tg passed thr"'.1;.:h 
the system. switch the carrier flow so that it 
once again bypasses the condensa!e trap. 
Continue in this manner until the gas sample 
tank is pressurized lo a nominal gaug£> 
pressure of 600 mm Hg. Al this time. isolate 
the tank. vent the carrier flow, and record the 
sample tank pressure (P,1). barometric 
pressure (Pb1}. and ambient temperature (T .,). 
Remove the sample tank from the system. 

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 completed in 
section 4.3.1.2 above. the system should bi> 
set up so that the carrier flow bypasses th~ 
condensate trap, bypasses the oxidation 
catalyst, and is vented to the atmosphere. 
Attach an evacuated intermedidte col~en10:1 
vessel to the system and then switch lhP 
carrier so that it flows through the oxidation 
catalyst. Switch the carrier from vent to 
collect and open the valve to the collec!ion. 
vessel; remove the dry ice from the trap and 
then switch the carrier flow through the trap. 
The system should now be set up to opera:e 
as indicated in Figure 9. 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). 
Begin heating the condensate trap and probe 
with a propane torch. The trap should be 
heated to a temperature at which the trap 
glows a "dull red" (approximately 500°C]. 
During the early part of the trap "burn out," 
adjust the carrier and auxiliary oxygen flow 
rates so that an excess of oxygen is being fed 
to the catalyst system. Gradually increase the 
flow of carrier gas through the trap. After the 
NDIR indicates that most of the organic 
matter has been purged, place the trap in a 
muffle furnance (SOD"C). Continue to heat the 
probe with a torch or some other procedure 
(e.g., electrical resistance heater). Continue 
this procedure for at least 5 minutes after the 
NDIR has returned to baseline. Remove the 
heal from the trap but continue the carrier 
flow until the intermediate collection vessel 
is pressurized to a gauge pressure of 800 mm 
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Hg (nominal). When the vessel is pressurized. 
vent the carrier; measure and record the final 
intermediate collection vessel pressure (Pr) as 
well as the barometric pressure [P •• ). ambient 
temperature (T.J. and collection vessel 
volume (V .). 

4.~ Analysis. Prior to putting the NMO 
anal\'zer into routine operation. an initial 
perf~rrr:ance test must be conducted. Start 
the ana:yzer a:id perform all the necessary 
functions in order to put the analyzer in 
proper working order, then conduct the 
performance test according to the procedures 
establ'.shed in section 5.2. Once the 
perfor:nance test has bel!n successfully 
cumpleted and the CO, and NMO calibration 
response factors determined, proceed with 
sample analysis as follows: 

4.4. l Daily operations and calibration 
c.hecks. Prior to and immediately following 
the analysis of each set of samples or on a 
daily basis (whichever occurs first) conduct a 
calibration test according to the procedures 
estabiished in section 5.3. If the criteria of the 
dc11ly calibration test cannot be met, repeat 
the :":\10 analyzer performance test (section 
5.2) before proceeding. 

4.4.2 Analysis of Recovered Condensate 
S<1mple. Purge the sample loop with sample 
and then ir.ject a preliminary sample in order 
to determine the appropriate FID attenuation. 
Inject triplicate samples from the 
intermediate collection vessel and record the 
,·alues obtained for the condensible organics 
as CO, (C..,). 

4.4.3 Analysis of Sample Tank. Purge the 
s<.mple loop with sample and inject a 
preliminary sample in order to determine the 
appropriate FID attenuation for monitoring 
the backflushed non-methane organics. Inject 
triplicate samples from the sample tank and 
record the values obtained for the 
nonmethane organics (C.,,,). 

5. Calibration and Operational Checks 

Maintain a record of performance of each 
item. 

5.1 lni ti al Performance Check of 
Condensate Recovery and Conditioning 
Apparatus. 

5.1.1 Carrier Gas and Auxiliary Oxygen 
Blank. Set equal flow rates for both the 
carrier gas and auxiliary oxygen. With the 
trap switching valves in the bypass position 
and the catalyst in-line. fill an evacuated 
intermediate collection vessel with carrier 
gas. Analyze the collection vessel for CO.; 
the carrier blank is acceptable if the COo 
concentration is less than 10 ppm. 

5.1.2 Catalyst Efficiency Check. Set up the 
condensate trap recovery system so that the 
carrier flow bypasses the trap inlet and is 
\'ented to the atmosphere at the system 
outlet. Assure that the valves isolating the 
collection system from the atmospheric vent 
and vacuum pump are closed and then attach 
an evacuated intermediate collection vessel 
to the system. Connect the methane standard 
gas cyclinder (section 3.3.1) to the system's 
condensate trap connector (probe end. Figure 
'3). Adjust the system valving so that the 
standard gas cylinder acts ao the carrier gas 
and adjust the flow rate to the rate normally 
used during trap sample recovery. Switch off 
the auxiliary oxygen flow and then switch 
from vent to collect in order to begin 
collecting a sample. Continue collecting a 
sample in a normal manner until the 

intermediate vessel is filled to a nominal 
gauge pressure of 300 mm Hg. Remove tha.. 
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. 
Analyze the collection vessel for CO,; the 
catalyst efficiency is acceptable if the CO, 
concentration is within ±5 percent of the 
expected value. 

5.1.3 System Performance Check. 
Construct a liquid sample injection unit 
similar in design to the unit shown in Figure 
6. Insert this unit into the condensate 
recovery and conditioning system in place of 
a condensate trap and set the carrier gas and 
auxiliary oxygen flow rates to normal 
operating levels. Attach an evacuated 
intermediate collection vessel to the system 
and switch from system vent to collect. With 
the carrier gae routed through the injection 
unit and the oxidation catalyst. inject a liquid 
sample (see. 5.1.3.1 to 5.1.3.~) via the injection 
septum. Heat the injection unit with a torch 
while monitoring the oxidation reaction on 
the NDIR Continue the purge until the 
reaction ie complete. Measure the final 
collection vessel pressure and then analyze 
the Vessel to determine the CO. 
concentration. For each Injection. calculate 
the percent recovery using the equation in 
section 6.6. 
• The performance test is acceptable if the 
average percent recovery is 100 ± 10 percent 
with a relative standard deviation (section 
6.7) of less than S·percent for each set of 
triplicate Injections as follows: 

5.1.3.1 ·100 111 hexane. 
5.1.3.2 10 111 hexane. 
5.1.3.3 100 111 toluene. 
5.1.3.'3 10 µ.I toluene. 
5.2 Initial NMO Analyzer Performance 

Test. · 
5.2.1 Oxidation Catalyst Efficiency Check. 

Tum off or bypass the NMO analyzer 
reduction catalyst. Make triplicate injectloIW 
of the high level methane standard (section 
3.3.1). The oxidation catalyst operation is 
acceptable If no FID response Is noted. 

5.2.2 Analyzer Unearity Check and NMO 
Calibration. Operating both the oxidation and 
reduction catalysts, conduct a linearity check 
of the analyzer using the propane standards 
specified In section 3.3. make triplicate 
injections of each calibration gas and then 
calculate the average response factor (area/ 
ppm CJ for each gas, as well as the overall 
mean of the response factor values. The 
instrument linearity lo acceptable if the 
average response factor of each calibration 
gas is within ± 5 percent of the overall mean 
value and if the relative standard deviation 
(section 6.7) for each set of triplicate 
injections is less than ± 5 percent. Record the 
overall mean of the propane responae factor 
values as the NMO calibration response 
factor (RF ~"£0). 

5.2.3 Reduction Catalyst Efficiency Check 
and CO, Calibration. An exact detennination 
of the reduction catalyst efficiency lo not 
required. Inoteed. proper catalyst operation Is 
indirectly checked and continuously 
monitored by establishing a C00 response 
factor and comparing it to the NMO response 
factor. Operating both the oxidation and 
reduction catalysta make triplicate injectioIUl 
of each of the CO, calibration gases (section 
3.3.3). Calculate the average response factor 
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(area/ppm) for each calibration gao. as well 
as the overall mean of the respoillle factor 
values. The reduction catalyst operation is 
acceptable if the average response factor of 
each calibration gae ie within ± 5 percent of 
the overall mean value and if the relative 
standard deviation (section 6.7) for each set 
af triplicate lnjectiono lo less than ± 5 
percent. Additionally. the CO. overall mean 
response factor must be within ± 10 percent 
of the NMO calibration response factor 
(RFm<ol calculated In section 5.2.2. Record the 
overall mean of the response factor values 1110 

the CO. calibration responoe factor (RFcon). 
5.U NMO System Blank. For the high 

level CO, calibration gas (section 3.3.3) 
record the NMO value measured during the 
CO. calibration conducted In section 5.2.3. 
This value io the NMO blank value for the 
analyzer (BJ and should be les11 than 10 ppm. 

5.2.5 System Performance Check. Check 
the column separation li\lld overall 
performance of the analyzer by making 
triplicate injections of the calibration gases 
listed in section 3.3.4. The analyzer 
performance is acceptable if the measured 
NMO value for each gas (average of triplicate 
injections) is within ± 12 percent of the 
expected value. 

5.3 NMO Analyzer Daily Calibration. 
5.3.1 NMO Blank and co •. Inject· 

triplicate samples of the high level COu 
calibration gao (section 3.3.3) and calculate 
the average reoponse factor. The system 
operation is adequate if the calculated 
response factor ie within ± 10 percent of the 
RFCO'l calculated during the initial 
performance test (section 5.2.2). Use the daily 
response factor (DRF...,) for analyzer 
calibration and the calculation of measured 
co. concentrations in the collection ves11el 
samples. In addition, record the NMO blank 
value (80 ); thiu value should be Jes& than 10 
ppm. 

5.3.2 NMO Calibration. Inject triplicate 
samples of the mixed propane calibration 
cylinder (section 3.3.U) and calculate the 
average NMO response factor. The system 
operatton is adequate if the calculated 
response factor io within ± 10 percent of the 
RFrruo calculated during the initial 
performance test (section 5.2.1). Ull4! the daily 
response factor (DRF=ol for analyzer 
calibration and calculation of NMO 
concentrationo in the eample tanks. 

5.'3 Sample Tank. The volume of the gall 
sampling tanks used must be determined. 
Prior to putting each tank In service. 
determine the tank volume by weighing the 
tanks empty and then filled with deionized 
distilled water; weigh to the nearest 5 gm and 
record the results. Alternatively, measure thG 
volume of water used to fill the tanks to the 
nearest 5 ml. 

5.5 ·Intermediate Collection Vessel The 
volume of the intermediate collection veocelo 
used to collect CO. during the analyslo of thG 
condensate trapo must be determined. PriOi' 

0 to putting each veooel into servicra. determinG 
the volume by weighing the vessel empty and 
then filled with deionixed distilled water. 
weigh to the neareot 5 gm ood record the 
resulte. Alternatively, meuure the volume of 
water used to fill the tmtlts to the nearest 5 
ml. 



6. Calculations 

N~te: All equations ~re written using absolute pressure; 
' absolute pressures are detenn1ned by adding the measured barometric 

pressure to the measured gauge pressure. 

6.1 Sa111Ple Volume. For each test run, calculate the gas 

vo 1 ume 'sanrp 1 ed; 

6.2 Noncondensible Organics. For each sample tank, determine 

the concentration of nonmethane organics (ppm C): 

1 r 
r ctm - e 

r j•l j a 

6.3 Condensible Organics. For each condens~te trap determine 

the concent~at1on of organics (ppm C): 

- r C - B ~ q ~ k=l cm1c t 

6.4 Total Gaseous Nonmethane Organfcs (TGtfolO). To determfne 

the TGNMO concentratfon for each test run. use the followfng 

equation: 

6.5 Total Gaseous Nonmethane Organics (TGNHO) Hass 

Concentration. To determine the TGNHO mass concentration as 

carbon for each test run, use the follololing equation: 

Mic: • o.498 c 

6.6 Percent Recovery. To calculate the percent recovery for 

the liquid injections to the condensate recovery and conditioning 

system use the following equation: 

M vv Pf ccm 
percent recovery • 1 • 6 r P Tf T 

6.7 Relative Standard Oevfation. 

RSC • 100 jr (xi - i)2 
r n - , 

I 
f -

-

-
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Where: 
B.=Measured NMO blank value for NMO 

analyzer. ppm C. 
Bt = ~1easured CO, blank value for c:ond•n&ate reco'·f'l'Y 

;ind rond1Uoruns 1y1tem carrier su. ppm co
1

• 

C =total gaseous nonmethane organic 
(TG:":MO) concentration of the effluent. 
ppm C equivalent. 

C, =Calculated condensible organic 
fc,mdensate trap) concentration of the 
~muent. ppm C equivalent. 

C,m =Measured concentration (NMO 
nn..1lyzer) for the condensate trap 
{intermediate collection vessel), ppm 
co, 

C, =Calculated noncondensible organic 
concentration (sample tank) of the 
effluent, ppm C equivalent. 

C.,n =Measured concentration (NMO 
analyzer] for the sample tank. ppm NMO. 

L= Volume of liquid injected. microliters. 
M '°'Molecular weight of the !:quid injected. 

g/g-mole. 
M, o~ total gaseous non-methane organic 

l I'CNMO) mass concentration of the 
ef:luem. mg C/dscm. 

N =Carbon number of the liquid compound 
injected (N =7 for toluene. N =6 for 

·hexane). 
P, =Final pressure of the intermediate 

cul:ection \'essel. mm Hg absolute. 
P,.: G.,s sample tar.k pressure prior to 

sampling. mm Hg absolute. 
P, =GrlS sample tank pressure <ifter sampling. 

b11: prior to pre$surizing. mm I lg 
alisalute. 

P., =Find! gas samp!e tank pcessure after 
prl•,sunzing. :nm !lg ~hs:.i!ute. 

T, =Fir.di temperature of intermediate 
cullection \'e~sel. •K. 

T., =Sample tank temperature prior to 
sampling. •K. . 

T, =Sample tal!k temperature at completion 
o[ sumpling. 'K. 

T,1 =Sample td nk temperature after 
pressurizing 'K. 

V: Sample tank volume, cm. 
V, = hterrr:ediate coiiectiun vessei volume. 

cm 
V,-~Cas \'Olume Sumpled. dscm. 
n =:\'umber of dJta points. 
q = Tvtal number of analyzer inj1•ctions or 

intermediate collei;tion \·essel during 
ar:alysis (whc~e k =injection nt:mher. 1 

q). 
r =Total number of analyzer i1:jr•c!tons nf 

~.i!nple tank during annlysis (whnP. 
1 ·c iniier:t,w1 r.11mbcr. 1. . rf. 

x1 = ln~J1vidudl mt!d"1urcments. 
X = \11.'an value. 
p = 0Pnsity of liquid inj1!ctcd. g/cc. 

7. £J1/J,':ugraph_v 

7.1 S,d1J. Ail·-.•rt F. .. Samur!l Witz. and 
Rubi;rt 0. '1.i1.i'!ll•e. Determination of Solvent 
V:ipor Con~"ntrar;ons by Total Combustion 
Analysis /\ Cump .• nson of lnfr~1red with 
F!dme Ionization Detectors. Paper No. 75-33.2 
[PresenrP<l at 1;,e fill!h Annual Meeting of the 
Air Pollution Control Association. Boston. 
MA. lune t5-20, 19;5,) 14 p. 

7.2 Sn lo, Albert E .. William L. Oaks. and 
Robt:r! D . .\facPhee. Measuring the Organic 
Carbon Content of Source Emissions for Air 
Pollution Control. Paper No: 74-190. 
(Prese:-itd al the 6ith Annual Meeting of the 
Air Plll:ation Control Association. Denvr.r. 
CO. june !l-\3, 1974.) 25 p. 

Method 25 

Addendum l. System Components 

In test Method 25 several important system 
components are not specified; instead 
minimum performance specifications are 
provided. The method ia written in this 
manner to permit individual preference in 
choosing components, as well as to 
encourage development and use of improved 
components. This addendum is added to the 
method in order to provide users with some 
specific information regarding components 
which have been found satisfactory for use 
with the method. This listing is given only for 
the purpose of providing information and 
does not constitute an endorsement of any 
product by the Environmental Protection 
Agency. This list is not meant to imply that 
other components not listed are not 
acceptable. 

1. Condensate Recovery and Conditioning 
System Oxidation Catalyst.%" ODX14" 
inconel tubing packed with 8 inches of 
hopcalite' oxidizing catalyst and operated at 
600'C in a tube furnace. Note: At this 
temperature, this catalyst must be purged 
with carrier gas at all times to prevent 
catalyst damage. 

2. NMO Analyzer Oxidation Catalyst. 114· 
OD:..< 14" inconel tubing packed with 6 inches 
of hopcalite oxidizing catalyst and operated 
at 800'C in a tube furnace. (See note above.). 

3. 11\MO Analyzer Reduction Catalyst. 
Reduction Catalyst Module: Byron 
Instruments. Raleigh. N.C. 

4. Gas Chromatographic Separation 
Column. 1/s inch OD stainless steel packed 
with J feet of 10 percent methyl silicone. Sp 
2100 (or equivalent) on Supelcpport (or 
equivalent). 8-0/100 mesh. followed by 1.5 feet 
Porapak Q (or equivalent) 60/BO mesh. The 
inlet side is to the silicone. Condition the 
column for 24 hours at 200'C with 20 cc/min 
N, purge. 

During analy~is for the nonmethane 
or11anics the separation column is operated as 
follows: First, operate the column at -78"C 
(dry ice bath) to elute CO and CH,. After the 
CH, peak operate the column at O'C to elute 
CO., When the CO, is completely eluted. 
switch the carrier now to backflush the 
column and simultaneously raise the column 
t!!mperature to lOO"C in order to elutP. a!I 
nunmethane organics (exact timings for 
column operation are determined from the 
calibration standard). 

Note.-The dry ice operating condition 
may be deleted if separation of CO and CH, 
is unimportant. 

Note.-Ethane and ethylene may or may 
not be measured using tl\is column; whether 
or not ethane and ethylene are quantified will 
depend on the CO, concentration in the gas 
sample. When high levels of CO, are present. 
.ethane and ethylene will elute under the tail 
of the CO, peak. 

5. Carrier Gas. Zero grade nitrogen or 
helium or zero air. 

BILLING CODE 6560--01-wl 

'MSA registered !r•dP.mark. 
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Figure 1. Sampling apparatus. 

V-427 

VACUUM 
GAUGE 

EVACUATED 
SAMPLE 
TANK 



Federal Register I Vol. 45, No. 194 / Friday, October 3, 1980 / Rules and Regulations 

CALIBRATION STANDARDS 

INTERMEDIATE 
COLLECTION 

VESSEL 
(CONDITIONED TRAP SAMPLE) 

CARRIER GAS 

SAMPLE 
INJECTION 

LOOP 

SEPARATION 
COLUMN 

OXIDATION 
CATALYST 

NON-METHANE 
ORGANICS 

REDUCTION .... ~----HYDROGEN 
CATALYST 

FLAME 
IONIZATION .... .-----COMBUSTION 
DETEcrOR ~R 

DATA 
RECORDER 

Figure 2. Simplified schematic of non-methane organic (NMO) analyzer. 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

[AD·FRL 1563-3) 

Standards of Performance for New 
Stationary Sources; Glass 
Manufacturing Plants 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: Standards of performance for 
glass manufacturing plants were 
proposed in the Federal Register on June 
15. 1979 [ 14 FR 34840). This action 
finalizes standards of performance for 
glass manufacturing plants. These 
standards implement the Clean Air Act 
and are basP.d on the Administrator's 
determination that glass manufacturing 
plants cause, or contribute significantly 
to, air pollution which may reasonably 
be anticipated to endanger public health 
or welfare. The intended effect of these 
standards is to require all new. 
modified. and reconstructed glass 
manufacturing plants to use the best 
technological system of adequately 
demonstrated continuous emission 
reduction, taking into consideration 
costs. nonair quality health and 
en··:ronmental impacts, and energy 
requirements. 
EFF£CTIVE DATE: October 7, 1980. 
Under Section 307(b)(1) of the Clean Air 
Act. judicial review of these standards 
of perfonnance is available only by the 
filing of a petition for review in the U.S. 
Court of Appeals for the District of 
Columbia Circuit within 60 days of 
today's publication of this rule. Under 
Section 307(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today's notice may not be challenged 
later in civil or crimim1l proceedings 
brought by EPA lo enforce these 
requirements. 
ADDRESSES: Background Information 
Document. The background information 
document for the promulgated standards 
is contained in the docket and 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 Glass 
Manufacturing Plants-Background 
Information: Promulgated Standards of 
Performance EPA-450/3-79-005b). 

Docket. Docket No. OAQPS-79-2. 
containing all supporting information 
used by EPA in developing the 

· standards, is available for public 
inspection and copying between 8:00 
a.m. and 4:00 p.m., Monday through 
Friday, at EPA's Central Docket Section, 

West Tower Lobby, Gallery 1, 
Waterside Mall, 401 M Street SW., 
Washington, D.C. 20460. A reasonable 
fee may be charged for copying. 
FOR FURTHER INFORMATION CONTACT: 
Ms. Susan Wyatt. Standards 
Development Branch (MD-13), Emission 
Standards and Engineering Division, 
U.S. Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone (919) 541-5477. 
SUPPLEMENTARY INFORMATION: 

Summary of Standards 

Standards of performance for glass 
maunufacturing plants were proposed in 
the Federal Register (44 FR 34840) on 
June 15, 1979. The promulgated 
standards deal collectively with four 
categories of glass manufacturing plants: 
container glass, pressed and blown 
glass, wool fiberglass, and flat glass. 

The promulgated standards apply to 
glass melting furnaces within glass 
manufacturing plants with three 
exceptions: hand gl~ss melting furnaces, 
glass melting furnaces designed to 
produce 4.55 megagrams or less of glass 
per day, and all-electric glass melting 
furnaces. No existing glass melting 
furnaces are covered unless they 
undergo modification or reconstruction 
as defined by the Clean Air Act and the 
General Provisions of 40 CFR Part 60. 
Glass manufacturing plants that change 
fuel from natural gas to fuel oil are 
exempt from consideration as a 
modification. Rebricking of glass melting 
furnaces is exempt from consideration 
as a reconstruction. 

The promulgated standards of 
performance. as they apply to gas-fired 
glass melting furnaces for each of the 
glass manufacturing categories are as 
follows: 

Promulgated Standards of Performance for 
Gas-Fired Glass Melting Furnaces 

Cg of partJculate/kg of glass prOducedl 

Glass category Standard 

Container glass ..... 0.1 
Press.w. and blown glass: 

Boros1l1cate... ...............•...... 0.5 
Soda-lime and lead... ...... ................. ................ 0.1 
Otner-than borosilicate. sOda-lime, and tead...... 0.25 

Wool fiberglass...................... ...................... 0.25 
Flat glass................................. ......................... 0.225 

These standards are based on data 
that show the ability of each category of 
glass manufacturing furnace to achieve 
such a level of control through the use of 
systems of continuous emission 
reduction. In selecting. these standards, 
costs, nonair quality health and 
environmental impacts, and energy 
requirements were considered. 

An increment 30 percent greater than 
the promulgated emission limits for 
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natural gas-fired furnaces is allowed for 
fuel-oil fired glass melting furnaces and 
a proportionate increment is allowed for 
g1ass melting furnaces simultaneously 
firing natural gas and fuel oil. Both 
allowances apply to glass melting 
furnaces producing other than flat glass. 
The flat glass standard is based solely 
on emission tests conducted on a liquid
fired furnace while the other standards 
are based on emission tests conducted 
almost exclusively on gaseous-fired 
furnaces. 

Summary of Environmental, Energy, and 
Economic Impacts 

Environmental Impacts 

The promulgated standards will 
reduce projected 1984 emissions from 
new uncontrolled glass melting furnaces 
from about 4,890 megagrams per year 
(Mg/yr) to about 570 
Mg/yr. This is a reduction of about 89 
percent of the uncontrolled emissions. 
Meeting a typical State Implementation 
Plan (SIP), however. will reduce 
emissions from new uncontrolled 
furnaces by about 3.150 Mg/yr. The 
promulgated standards will exceed the 
reduction achieved under a typical SIP 
by about 1.200 .Mg/yr. 

The promulgated standards are based 
'on the use of electrostatic precipitators 
(ESPs) and fabric filters. which are dry 
control techniques; therefore, no water 
discharge will be generated and there 
will be no adverse water pollut!on 
impact. 

The solid waste impact of the 
promulgated standards will be minimal. 
Less than 2 Mg of particulate will be 
collected for every 1.000 Mg of glass 
produced. In some cases. this material 
can be recycled, or it can be landfilled if 
recycling proves unattractive. The 
current solid waste disposal practice 
among most coo trolled plants surveyed 
is landfilling. Since landfill operations 
are subject to State regula !ion, this 
disposal method is not expected to have 
an adverse environmental impact. The 
additional solid material collected under 
the promulgated standards will not 
differ chemically from the material 
collected under a typical SIP regulation; · 
therefore, ariy adverse impact from 
landfilling will be minimal. However. 
recycling of the solids has a distinctly 
positive environmental impact. 

Energy Impacts 

For model plants in the glass 
manufacturing industry. the energy 
consumption that will result from the 
promulgated standards including that 
required by a typical SIP regulation 
ranges from about 0.1 to 2 percent of the 
energy consumed to produce glass. The 
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energy required in excess of that 
required by a typical SIP regulation to 
control all new gla11s melting furnaces· 
constructed by 1B84 to the level of the 
promulgate1fstandard11 will be about 9 
gigajoulee per year in the fifth year. This 
energy requirement ie not considered 
significant in comparison to the energy 
used by the new glass melting furnaces. 
Thus. the promulgated standards will 
have a minimal impact on national 
energy consumption. 

Economic Impacts 

Compliance with the etandards will 
result in annualized costa in the glass 
manufacturing industry of about $8.5 
million by 19M. Cumulative capital costs 
of complying with the promulgated 
standards for the glees manufacturing 
industry Sii a whole will amount to 
about $28 million by teM. The percent 
price increase for products from new 
plants necessary to offset costs of 
compliance with the promulgated 
standarde will range from about 0.3 
percent in the wool fi~rglass category 
to about US percent in the container 
glass category. Industry-wide, the 
average price increase for products from 
new plants will amount to about 0.7 
percent. These economic impacts are 
reasonable. 

Jll>inlbilic IPO!r&iJl>Sl~Oxn 

On July 20, 1977, a notice of intent to 
develop a rulemaking pertaining to glass 
manufacturing plants was published in 
the IF~iaml lltcagistier (42 FR 37213). Prior 
to proposal of the standards, interested 
parties were advised by public notice in 
the IF~IS!i'mll I:tcagiirtier (43 FR 11259, March 
17, 1978) of a meeting of the National Air 
Pollution Control Techniques Advisory 
Committee to discuss the glass 
manufacturing plant standards. 
recommended for proposal. Thie meeting 
occurred on April ~. 1978. The meeting 
was open to the public and each 
attendee was given an opportunity to 
comment on the standards 
recommended for proposal. On June 14. 
1979, the Administrator listed glass 
manufacturing plants (~FR 34193) 
among the categories of 11tationary 
sources, which in the Administrator's 
judgment, cau11e or contribute 
signifie&ntly to mir pollution, which may 
reasonably oo anticipated to endanger 
public health or welfare. The proposed 
standard9 were publi11hed in the lF~i!!rmll 
lltisgisRl!lli' on Junia '.i.Si, 1979 (~ FR 34840). 
Public commentl:! were 0olicited at that 
time and, when requested, copies of the 
Background Information Document 
[BID), Volume X were distributed to 
interested parties. interested parties 
were advised by public notice in the 
Fi!!d~mni !R<!lgistl!!ir of a public hearing to 

invite comments on the proposed 
standards. The public hearing was open 
to the public and each attendee was 
given an opportunity to comment on the 
proposed standards. The public 
comment period was .originally 
scheduled to continue from June 15 to 
August 14. 1979. but was extended (44 
FR 47778) to September 14. 1979, 
pursuant to comments made at the 
public hearing that delays in receiving 
copies of the Background Information 
Document, Volume I had been 
experienced. 

Thirty-three comment letters were 
received and eleven interested parties 
testified-at the public hearing concerning 
issues relative to the proposed 
standards of performance for glass 
manufacturing plants. These comments 
have been carefully considered and, 
where determined to be appropriate by 
the Administrator, changes have been 
made in the standards that were 
proposed. 

Signfficena Commcant11 mmll Changes to 
llhai IP'rojlt®lll~ §tmidami0 

Comments on the proposed standards 
were received from glass manufacturers, 
an ad hoc industry group, trade 
associations, State and Federal 
government offices, and an 
environmental group. A detailed 
discussion of these comments can be 
found in the Background Information 
Document, Volume Il. The summary of 
comments and responses in the 
Background Information Document, 
Volume Il, serves as the basis for the 
revisions which have been made to the 
standards between proposal and 
promulgation. The comments discussed 
in this preamble are the major 
comments and are summarily 
addressed. For complete responses to all 
submitted comments, refer to the 
Backgroilnd Information Document, 
Volume II. The major comments have 
been combined into the following areas: 
Need for standards; emission control 
technology; modification, reconstruction, 
and other considerations; general issues; 
environmental impacts; economic 
impacts; energy impacts; test methods 
and monitoring; and clarifications. 

Need for St.mndards 

Several commenter& questioned the 
need for standards of performance for 
the glass manufacturing industry. 
Standards of performance are 
promulgated under Section 111 of the 
Clean Air Act. Section 111(b)(l)(A) 
requires that the Administrator establish 
standards of performance for categories 
of new, modified, or reconstructed 
stationary sources which, in the 
Administrator's judgment, cause or 
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contribute significantly to air pollution, 
which may rea11onably be anticipated to 
endanger public health or welfare. The 
purpose of 11tandards of performance is 
to prevent new air pollution problems 
from developing by requiring the 
application of the beet technological 
system of continuous emission 
reduction. considering impacts, which 
the Administrator determines to be 
adequately demonstrated. The 1977 
amendments to the Clean Air Act added 
the words, "in the Administrator's 
judgment," and the words, "may 
reasonably be anticipated," to the 
statutory test. The legislative history for 
these changes stresses two points: (1) 
the Act is preventative, and regulatory 
action should be taken to prevent harm 
before it occurs; and (2) standards 
should con11ider the cumulative impact 
of sources and riot just the risk from a 
single class of sources. 

The 1977 amendments to the Clean 
Air Act also required that the 
Administrator promulgate a priority list 
of source categories for which standards 
of performance are to be promulgated. 
The priority list. 40 CFR 60.16, was 
proposed in the IFG!dl!!rsi lltiagist2r on 
August 31, 1978 (43 FR 38872). Glass 
manufacturing was ranked thirty-eighth 
on that list. On June 1~. 1979, the 
Administrator listed glass 
manufacturing (~FR 34193) among the 
categories of stationary sources which, 
in the Administrator's judgment, causes 
or contributes significantly to air 
pollution, which may be reasonably 
anticipated to endanger public health or 
welfare. Even though glass 
manufacturing had been included on the 
proposed priority list, it was listed 
among the significant stationary sources 
because the priority list had not been 
finalized. This was done so that the 
development of these standards could 
proceed without having to wait for the 
priority list to be finalized. 

Commenters questioned basing the 
decision to add glass manufacturing to 
the list of significant source categories 
on the proposed priority list. The 
decision to add glass manufacturing to 
the list of significant 11ource categories 
was not based on the proposed priority 
list. The fact that glass manufacturing 
was a source category that was on the 
proposed priority list only added weight 
to the Administrator's decision to add 
glass manufacturing to the list of 
significant oource categories. The 
decision to add glass manufacturing to 
the list of significant source categories 
was based principally on the judgment 
that glass manufacturing plants are 
significant contributors of particulate 
matter emissions. In addition, factors · 
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similar to those considered in 
developing the priority list ranking were 
considered in adding glass 
manufacturing to the list of significant 
source categories. These factors 
included the mobility and competitive 
nature of the industry and the extent to 
which such pollutant may reasonably be 
anticipated to endanger public health or 
welfare. Commenters also questioned 
these factors. 

In adding glass manufacturing to the 
list of stationary source categories, the 
Administrator explained that new glass 
manufacturing operations could be 
located in States which have SIP 
particulate regulations less restrictive 
than SIP regulations of the State of New 
Jersey. Commenters questioned ~he glass 
manufacturing industry's ability to 
locate its plants in order to avoid 
stringent SIP regulations. Industry 
commenters explained that raw 
material. customer, and financial 
considerations were much more 
important in determining plant location 
than the stringency of a particular 
State's environmental regulatory 
scheme. 

All of these factors need to be 
considered in deciding where to 
construct a new facility. What was 
meant to be emphasized was the 
relative flexibility that a glass 
manufacturer has in locating a new 
plant. Manufacturers who have the 
freedom to locate a new plant with only 
minor restrictions caused by raw 
material suppliers and product market 
are considered mobile. Glass 
manufacturing plants are not restricted 
to locating in a particular region of the 
country as would a coal mine or a stone 
quarry. For this industry, raw materials 
and glass products can be and are 
shipped across the country. 

The glass industry, in its ability to be 
relatively mobile, could readily relocate 
in States with less stringent standards 
or compliance deadlines. This has in 
fact occurred in at least one State 
where, at a public hearing, a glass 
industry representative specifically 
suggested that his company would 
relocate and construct new plants in 
another State to avoid having to "spend 
multi-million dollars for air pollution 
control equipment." This was shown to 
be somewhat of a trend by the State 
involved when it was found that in the 
past five years in excess of 10 percent of 
the State's glass furnaces have been 
shutdown and no new ones constructed 
(docket entry OAQPS-77/1-IV-A-2). 
This is especially significant when one 
looks at the glass industry's nationwide 
production increases in the past several 
years. One purpose of these standards is 

to avoid situations in which industries 
could be lured to one State from another 
just by virtue of there being a less 
stringent regulation in effect. 

Commenters suggested that 
particulate emissions from glass 
manufacturing plants do not contribute 
significantly to air pollution. These 
commenter& explained that the 
estimafed 1,473 Mg/yr of particulate 
emissions from glass manufacturing 
plants presented in the preamble for the 
proposed standards is small in 
comparison to the total quantity of 
nationwide particulate emissions. 

Almost any industry by itself accounts 
for a small portion of the Nation's total 
emission. The 1.473 Mg/yr estimate of 
emissions reduced by the proposed 
standards was the quantity attributable 
to the proposed standards and neglected 
the emission reduction attributable to 
SIP regµlations. The total emissions 
from new glass manufacturing plants 
reduced by controlling the particulates 

·from these plants to the promulgated 
standards, including the emissions 
reduced by SIP regulation. is about 4,363 
Mg/yr. The annual particulate emissions 
for the glass manufacturing industry in 
1976 are estimated to be approximately 
18,000 Mg. A comparison of the 1,473 
Mg/yr estimate and the 4,363 Mg/yr 
estimate to the total quantity of 
nationwide particulate emissions is 
inappropriate. The suggested 
comparison is between emission 
reduction estimates and emission rate 
estimates. The reduction in emission 
rate for the promulgated st'andards 
represents approximately an 89 percent 
reduction in emission rate and is not 
atypical of emission reductions 
associated with other standards of 
performance established under Section 
111. 

The 1,473 Mg/yr estimate of emissions 
was not the only factor upon which it 
was decided to develop these standards. 
Other factors such as the areas in which 
the affected plants are to be located and 
the effects these plants will pose to the 
public health and welfare were taken 
into account. With regard to the public's 
health and welfare, the submicron size 
of most glass furnace-generated 
particulates, among other factors, is 
particularly important. Of special 
concern is the capabi!ity·of these 
submicron particles to by-pass the 
body's respiratory filters and penetrate 
deeply into the lungs. In excess of 30 
percent of the particles less than 1 
micrometer in size that penetrate the 
pulmonary system are deposited there. 
These particulates also have fairly long 
lives in the atmosphere and can absorb 
toxic gases, thus leading to potentially 
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severe syn~rgistic effects when inhaled. 
The decision to regulate these emissions I 
is based on interrelated factors that 
when considered collectively led the 
Administrator to list glass 
manufacturing plants as a significant 
source of air pollution. 

Commenter& suggested that 
particulate emissions from glass . 
manufacturing plants do not contribute 
significantly to air pollution because 
Class t Prevention of Significant 
Deterioration (PSD) increments would 
not be exceeded. The fact that emissions 
from a single plant would be less than 
the Class I PSD increment does not 
show that the category should not be 
listed. First, the test is whether the 
category. not an individual plant, 
contributes significantly. Second, 
although a single plant might not exceed 
a Class I increment, it could contribute 
significantly to the total level of 
emissions in excess of the increment. 
Most importantly, the major purpose of 
Section 111 is to "prevent new air 
pollution problems" [National Asphalt 
Pavement Association v. Train, 539 F.2d 
775, 783, (D.C. Circ .. 1976)]. That is, 
standards established under Section 111 
should prevent PSD increments from 
being threatened by requiring control of 
new sources. It is therefore, not 
necessary to show that individual 
sources in the category would violate an 
increment. 

Based on the judgment that 
particulate air pollutants from glass 
melting furnaces contribute significantly 
to air pollution, which may be -
reasonably anticipated to endanger 
public health or welfare, the 
Administrator listed glass 
manufacturing plants as a category of 
sources for control. Comments. as 
discussed above, have not led the 
Administrator to change this decision. 

Emission Control Technology 

During the development of the 
proposed standards of performance for 
the glass manufacturing industry, 
information was received concerning the 
use of process modifications as a 
method ofreducing particulate emission 
from the glass melting furnace. 
Commenters stated that during the 
development of the BID. Volume I, EPA 
did not perform a thorough investigation 
into the use of process modifications as 
a continuous emission reduction 
technique. These commenters were also 
of the opinion that process 
modifications are an effective method of 
emission control, and, therefore, should 
be considered as an alternative to add
on control devices which are the basis 
for these standards of performance. 
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The discussion of process 
modifications in the BID, Volume I. 
along with the materials used to develop 
that section indicates that the use of 
process modifications in the ~ass 
manufacturing industry was taken into 
coi:isidermtion during the development of 
the proposed standards of perfonnance. 
From the information received, it was 
apparent that process modifications are 
used rather extensively throughout the 
glass manufacturing industry. The types 
of process changes employed by 
industry, along with the possible 
benefits and potential problems 
associated with these techniques, were 
presented in the BID. It is clearly 
evident that many issues concerning 
these methods were left unresolved. 

However, the lack of resolution of 
these issues was not due to EPA's 
failure to investigate this area of 
emission control but rather due to the 
fact that the information that was 
available indicated that emission 
reduction by process modifications is 
uncertain with respect to the 
effectiveness of the techniques. It is 
because of this uncertainty that the 
Administrator decided to base these 
standards of performance on add-on 
control devices of known end proven 
effectiveness. 

Since the proposal of the standards of 
performance for the glass manufacturing 
industry, additional informati'on has 
been made available concerning the use 
of process modifications. This 
information has indicated that progress 
is being made by several glass 
manufacturers in reducing emissions by 
the use of certain process modification 
techniques. However, these comments 
have not resolved the uncertainty in 
considering process modification. 

Process modifications constitute a 
variety of techniques that some glass 
manufacturers use to increase 

· production, to improve energy utilization 
and, in some cases, to reduce particulate 
emissions. However, the Administrator 
has found that particulate emission 
reduction by process modifications is 
uncertain: data indicate a range from no 
emission reduction to about 50 percent 
emission reduction and, in certain cases, 
greater than 50 percent emission 
reduction. In addition, the consequences 
of using process modifications are not 
fully understood. For example, process 
modifications can affect the quality of 
the glass product and may reduce the 
operating life of the glass melting 
furnace. Process modifications may be 
applied intermittently and, therefore, 
may result in non-continuous emission 
reduction. Thus, the Administrator has 
concluded that process modifications, as 

presently used by glass manufacturers, 
are not adequately demonstrated means 
of continuous emission reduction. The 
recommended standards would not 
preclude the use of process 
modifications by those glass 
manufacturers who develop this 
capability. 

It should be pointed out that Section 
111(j) of the Clean Air Act provides a 
means by which an industry source 
subject to new source performance 
standards can request the Administrator 
for one or more waivers from the 
requirements of Section 111 with respect 
to any pollutant to encourage the use of 
an innovative technological system of 
continuous emission reduction. The 
purpose of this Section of the Act is to 
allow and encourage industry to develop 
new means of control, such as process 
modifications, subject to certain 
restrictions. Until such time that process 
modifications can be shown to be an 
effective means of continuous emission 
reduction able to achieve the limitations 
imposed by ·these standards, industry 
has at its disposal on an individual 
basis, and subject to the terms of 
Section 111(j), a means for developing 
and perfecting these methods of control. 

A commenter suggested that EPA, in 
promulgating the standards as proposed, 
will not allow industry to choose its 
method of compliance from a wide 
range of methods available to it. The 
proposed standards of performance 
were based on the criteria set forth in 
Section 111 of the Clean Air Act for the 
best continuous method of emission 
reduction, considering impacts, which 
have been adequately demonstrated. -
The promulgated standards are based 
on emission limitations that are 
achievable and are not meant to exclude 
any one method of control. Many forms 
of control have been investigated in the 
development of these standards. 
However, not all forms of control are 
capable of achieving the degree of 
control necess·ary to comply with the 
standards. This is not to say that 
methods of control. not presently able to 
meet the standards, cannot be adapted 
to effectively control glass plant 
particulate emissions to the imposed 
limits. 

Commenters suggested that a linearly 
related production rate mass standard is 
unfair to those furnaces operating at low 
production rates due to such things as 
non-production inCidents and holidays. 
A related comment raised by several 
commenter& suggested that the proposed 
standards would prove to be unfair to 
those furnaces operating at other than 
"normal" levels of production. 
Specifically of concern to these 
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commenters was the inability of glass 
furnaces to achieve a zero emission rate 
at times when the production rate 
approaches zero. It was emphasized by 
the commenters that even when the 
production rate of e glass melting 
furnace is zero there would be 
associated emissions due to the 
maintenance of the molten glass at the 
proper temperature. 

In an attempt to resolve this issue it 
was suggested by a commenter that a 
lowest level emission limit be set at 
either 227 g/hr or 454 g/hr. This 
commenter explained that, based on the 
industry-wide estimation that emission 
levels at zero production rate are 
roughly 20 percent of those at normal 
production rates, a lowest level 
emission limit would have to be 
incorporated in the standards in order 
for furnaces operating at the lower end 
of their operational ranges lo be able to 
comply with the standards. Due to the 
concerns expressed by these 
commenters, the method for the 
calculation of the furnace emission rate 
was changed in order to correct for the 
fact that emissions are generated at zero 
production rate. 

Correction factors were developed 
after reviewing comments on this issue. 
Only one commenter offered a solution 
to this issue. This commenter suggested 
that a lowest level emission limit be set 
at either 227 g/hr or 454 g/hr. In 
comparing these figures with the 
controlled emission rates using the 20 
percent figure it was determined that a 
correction of 227 g/hr should be applied 
to the container, pressed and blown 
(soda-lime and lead), and pressed and 
blown (other-than borosilicate, soda
lime, and lead) glass categories and 
subcategories; and an adjustment of 454 
g/hr should be applied to the pressed 
and blown {borosilicate), wool 
fiberglass, and flat glass categories and 
subcategory. 

The mechanism for providing the 
correction factors is to subtract this 
predetermined amount {g/hr) from the 
particulate emission rate (g/hr) 
determined in the procedure using EPA's 
Method 5. That amount is consequently 
applied to the rate of glass production 
(kg/hr) which is ultimately used to 
determine the furnace emission rate (g/ 
kg). By using these correction factors, 
the calculated furnace emission rate will 
approach zero as the production rate 
approaches zero, thereby making the 
standards slightly easier to achieve. 

Although the standards will be 
slightly easier to achieve, the impacts of 
the standards will not be substantially 
affected. This correction factor should 
not lead to the design of control devices 
any less efficient than those considered 
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appropriately designed to achieve the 
standards. This is due to the fact that as 
the production rate increases from zero, 
the particulate emission increases and 
outweighs the zero production rate 
correction factors. Thus, emission 
reduction and cost impacts will not be 
substantially changed. 

Several commenters also suggested 
that there be more specific categories 
provided in the standards so as to more 
accurately reflect the industry 
production categories. It was felt that 
the pollutant contributions and the 
ability to control the emissions from the 
melting of all the different types of glass 
could not be adequately represented by 
only four categories. In considering this 
comment, it was decided to retain the 
division of the glass ma·nufacturing 
industry into four major categories; 
however, one of the categories {pressed 
and blown glass) was changed. Due to a 
reanalysis of source test results that 
substantiate industry's claims of 
uniqueness of the pressed and blown 
category, it was decided to divide this 
category into three subcategories: 
borosilicate; soda-lime and lead; and 
other-than borosilicate, soda-lime, and 
lead rather than the two proposed 
subcategories: soda-lime and other-than 
soda-lime. 

The decision to regulate the glass 
manufacturing industry as four 
categories of production was made 
based on technological information-in 
particular, the potential for particulate 
emission control. as well as the desire 
for regulatory simplification, as 
mandated by Executive Order 12044. In 
assessing the entire glass manufacturing 
industry it was found that the affected 
facility, the glass melting furnace, varied 
technologically in principally four areas 
of production (container glass, pressed 
and blown glass. fiberglass, and flat 
glass). Therefore. four readily 
identifiable categories were selected 
that were unique based on technological 
information and did not complicate the 
regulation. In the process of selecting 
the major categories of glass production 
it was found that the pressed and blown 
glass category had within itself areas of 
production that were individually 
unique as to their potential for 
particulate emission control. However, 
such individually unique areas were not 
found for the other categories. As a 
result. only the pressed and blown 
category was further divided into three 
subcategories: borosilicate; soda-lime 
and lead; and other-than borosilicate, 
soda-lime. dlid lead. 

The decision to subdivide the pressed 
and blown glass category into three 
subcategories was based on test data 

and information gathered throughout the 
development of these standards. In 
studying the data and informaticn it was 
found that emissions from the melting of 
borosilicate-type glass were uniformly 
the most difficult to control, while 
emissions from the melting of soda-lime 
and lead glass could be controlled to a 
greater extent. With these two extremes 
in potential for patticulate emission 
control. the balance of the pressed and 
blown glass formulations Cothern-than 
borosilicate, soda-lime, and lead) were 
found to be controlled, at least, at a 
relatively median level of control. 

It was not practically possible to test 
glass manufacturing plants melting all 
types of batch formulations. The 
Standard Industrial Classification 
Manual lists in excess of 80 final glass 
products. Each of these glass products is 
liable to have several glass formulations 
depending upon the final use of the 
product, the color of the final product, or 
the manufacturer of the product. Despite 
the numerous formulations utilized 
throughout the industry it was'found 
after a review of information received 
that the four major categories and the 
three subcategories for pressed and 
blown glass selected for these standards 
will adequately represent the emission 
reduction levels achievable for the 
melting of all glass formulations. There 
is ample reason ~o believe that any glass 
melting furnace will be able to comply 
with the appropriate regulatory 
limitation. The standards represent 
levels of control achievable by glass 
manufacturers. 

In response to comments submitted by 
industry, the Administrator has 
reevaluated all of the proposed 
standards of performance. In performing 
these analyses, it was determined that 
some of the standards required 
adjustment to truly reflect the industry's 
ability to achieve the standards. 

The promulgated container glass 
category emission limitation remains the 
same as that proposed (0.1 g/kg). The 
pressed and blown category. as 
previously discussed, was split into 
three subcategories, rather than the two 
subcategories that were in the proposed 
standards. The proposed numerical 
limitations (0.1 g/kg for soda-lime and 
0.25 g/kg for other-than soda-lime) have 
been changed to reflect the ability of the 
particulate emissions from this category 
to be controlled. Borosilicate glass 
furnaces, which were included in the 
proposed other-than soda-lime 
subcategory have a standard applicable 
solely to borosilicate glass furnaces (0.5 
g/kg); soda-lime glass furnar.es have the 
same limitation [0.1 g/kg); le.id glass 
furnaces. which were included in the 
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proposed other-than soda-lime 
subcategory, are required to comply 
with the proposed soda-lime limitation 
{0.1 g/kg); the balance of the glass 
melting furnaces that produce pressed 
and blown glass are grouped in the 
other-than borosilicate, soda-lime, and 
lead glass subcategory and are required 
to meet a standard of O.Z5 g/kg. The 
proposed wool fiberglass category 
emission liinitation was changed from 
0.2 g/kg to a promulgated limitation of 
0.25 g/kg. The proposed flat glass 
category emission limitation was 
changed from 0.15 g/kg to a promulgated 
limitation of 0.225 g/kg. 

One commenter suggested that the 
numerical emission limits imposed by 
the standards of performance invite 
borderline compliance status in all of 
the four major categories of glass 
manufacturing plants. This commenter's 
opinion was that this sort of practice. 
not providing a sufficient regulatory 
cushion to operate within, does not 
follow in the intended spirit of the 
development of these standards. 

These standards of performance are 
based on test results conducted in 
accordance with EPA Method 5 and the 
Los Angles Air Pollution Control District 
(LAAPCD) method, as discussed in the 
preamble to the proposed standards. 
Upon reviewing old and recently 
submitted data, some of the standards 
were changed to more accurately reflect 
the emission control abilities of the four 
categories of glass products. The 
promulgated standards reflect for each 
individual category of glass 
manufacturing plant the degree of . 
continuous emission reduction, which 
the Administrator had determined to be 
adequately demonstrated taking into 
consideration the costs, and nonair 
quality health and environmental, and 
energy impacts associated with their 
attainment. The standards are based on 
emission data and the exercise of good 
engineering judgment and do not invite 
borderline compliance. as suggested by 
the commente~. 

Several commenters complained that 
the standards applicable to their 
industry were incorrectly based on 
technology tr.ansfer. These commenters 
suggested that technical differences in 
the manufacture of their types of glass 
make it more difficult to control their 
emissions as opposed to the generalized 
categories investigated in the 
Background Information Document, 
Volume l. · 

The differences suggested by the 
commenters would only be important if 
the achievability of the standards were 
in question. However, data collected 
from plants in all of the categories 
clearly demonstrate the achievability of 
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the standards. After reviewing those 
data and considering the factors 
relevant to achieving compliance, the 
Administrator has concluded that the 
standards are achievable for all types of 
glass manufacturing plants. This is not 
to say that the use of technology 
transfer is not justified in certain 
circumstances. On the contrary, 
technology transfer as a means of 
setting standards is an appropriate 
method upon which to base limitations 
such as these. 

The standards were generally based 
on tests conducted on glass 
manufacturing plants firing natural gas. 
In order to take into account the 
difference in emission contribution of 
the two fuels used in glass melting 
(natural gas and fuel oil) an additional 
increment has been allowed for those 
glass melting furnaces firing fuel oil. As 
a result of comments received and an 
analysis of submitted data the 
allowance for fuel oil firing was 
increased from the proposed amount of 
15 percent to 30 percent The increment 
will be available to all glass melting 
furnaces, except flat glass melting 
furnaces. The flat glass standard was 
based solely on tests conducted at an 
oil-fired flat glass plant. 

Modification, Reconstruction, and Other 
Considerations 

The major comments submitted for 
this area of consideration dealt with the 
rebriclcing, fuel conversion, all-electric 
melter, and small glass furnace 
exemptions from the limitations 
provided for in the proposed standards. 
Almost all of the comments received 
supported the granting of these 
exemptions as being vital to the future 
development of the glass manufacturing 
industry. Based on the analyses . 
perfonned in response to comments 
received relative to these exemptions, it 
was decided to retain them and add one 
more. The rebriclcing exemption was not 
questioned due to the regularity and 
necessity of this operation in this 
industry. 

The all-electric melter exemption was 
retained despite comments suggesting 
that the secondary particulate emissions 
associated with the generation of the 
additional electricity would more than 
negate the benefits of the reduced 
particulate emissions from these 
furnaces. . 

It should be noted that this estimate 
was based on the mistaken assumption 
that all affected glass melting furnaces 
will utilize electric power as their sole 
source of heat. It is generally known 
throughout the industry that this will not 
be the case due to the inherent 
constraints realized by the use of 

electric power. Presently, only a fraction 
of the container, pressed and blown, and 
wool fiberglass industries can employ 
all-electric furnaces. 

These secondary particula le 
emissions were addressed in the 
Background Information Document, 
Volume I, in Chapter 7. On page 7-19 of 
that document, the annual secondary 
impact associated with these standards 
was estimated to range from 
approximately 9,300 kg to 25.000 kg. The 
commenter estimated the secondary 
impact to be approximately 50,000 tons 
of particulate emissions per year. 

Using EPA's AP-42 Document for 
uncontrolled coal-fired utility boilers as 
a basis for calculating secondary 
particulate emissions, the emissions 
from new all-electric melters result in an 
emission reduction of approximately 37 
percent, compared to an uncontrolled 
glass melting furnace. However, as of 
1971 new coal-fired utility boilers have 
had to comply with a new source 
performance standard. Using that 
standard as a basis for calculating 
secondary impacts, an 82 percent 
emission reduction will be realized. 
Additionally, using the latest standard 
to be promulgated for coal-fired power 
plants (1979) as a basis for calculating 
secondary impacts, an 87 percent 
reduction in emissions will be realized. 
Thus. the use of all-electric melters 
rather than conventional glass melting 
furnaces results, generally, in an 
emission reduction. Based on an annual 
estimated impact and the benefits 
expected to accrue from the use of all
electric melters, the· all-electric melter 
exemption was retained. 

The only exemption to be modified 
was the proposed provision exempting 
small glass melting furnaces, i.e., 
designed to produce a maximum of 1.82 
megagrams of glass per day, from 
compliance with the standards. This 
exemption was expanded to include 
glass melting furnaces designed to 
produce up to 4.55 megagrams of glass 
per day. It was found that this size 
furnace more nearly represents the 
production limit beyond which 
continuous melting furnaces are 
generalJy operated. 

This exemption was limited to the 4.55 
megagrams per day production rate 
despite a comment received suggesting 
an exemption for hand glass melting 
furnaces as large as 13.65 megagrams 
per day. This decision was based on an 
analysis in the initial development of 
these standards including glass melting 
furnaces with design production rates 
ranging from 13.65 to 18.2 megagrams 
per day. It was concluded, as a result of 
the initial economic analysis, that 
furnaces with design production rates 
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within the aforementioned range as well 
as above it are continuous melting 
furnaces capable technologically and 
economically of meeting the limitations 
presented in the standards. 

All hand glass melting furnaces, 
however, were exempted from 
compliance with the standards. This 
decision was based on a further 
analysis of the industry, as suggested by 
commenters, who claimed thet the 
industry would not survive the cost of 
this regulation. As indicated in the 
preamble to the proposed standards. 
these types of furnaces would not likely 
survive the associated economic 
impacts. Thus, hand glass melting 
furnaces have been exempted from 
compliance with these standards of 
performance. 

General Issues 

Several commenters felt that the State 
Implementation Plan (SIP) used as a 
baseline from which to compare the 
impacts of the proposed standards wes 
not typical for the industry and was 
arbitrarily selected. It was industry's 
position that by using the SIP selected, 
the projected environmental, energy, 
and economic impacts of the proposed 
standards were not accurately 
represented. 

The selection of the baseline was 
based on several factors. Not only was 
the overall restrictiveness of the Sta le 
standards compared, but also the 
relative share of the industry in each of 
the.States was considered. After 
performing an analysis prior to the 
proposal of these standards, it was 
concluded that the baseline used in the 
development of the proposed standards 
t:ould be considered typical for the 
industry. After reviewing comments on 
this issue and the analysis performed, 
the baseline is still considered typical 
for this industry. 

There were also suggestions that the 
standards be concentration standards 
rather than mass standards. These 
suggestions were made based on the 
smaller amount of data that would be 
required to determine a furnace's 
compliance with concentration 
standards as opposed to mass 
standards. 

Concentration standards would 
penalize energy-efficient furnaces 
because 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 
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content in the gas stream, this penalizing 
effect of the concentration standard 
would not be overcome. 

Therefore. even though concentration 
standards involve lower resource 
requirements for testing than mass 
standards, mass standards are more 
suitable for the regulation of particulate 
emissions from glass melting furnaces 
be ca use of their flexibility to 
accommodate process improvements 
and their direct relationship to the 
quantity of particulate emitted to the 
atmosphere. These advantages outweigh 
the drawbacks associated with creating 
and manipulating a data base. 
Consequently. mass standards are 
selected as the format for expressing 
standards of performance for glass 
melting furnaces. 

Various commenters stated that the 
uncontrolled emission rates used to 
compare the emission reductions 
attributable to the standards for 
container glass, flat glass, and wool 
fiberglass were inaccurate. It was 
suggested that the uncontrolled emission 
rate for container glass should be 
changed from 1.25 g/kg to about 0.5 g/ 
kg; the uncontrolled emission rate for 
flat glass should be changed from 1.5 g/ 
kg to about 0.5 g/kg; and the 
uncontrolled emission rate for wool 
fiberglass should be changed from 5 g/ 
kg to from 11 to 15 g/kg. 

An analysis of these comments and 
additional test reports was made. It was 
determined that the uncontrolled 
emission rates for the container and flat 
glass categories would be more 
accurately represented by the rates 0.75 
g/kg and 1.0 g/kg, respectively; 
however, the uncontrolled emission rate 
used for wool fiberglass category was 
found to be representative. The impacts 
of these changes are reflected in the 
Environmental, Economic, and Energy 
Impact sections of this preamble. 

Environmental Impact 
A few commenter& questioned the 

ability of the industry to effectively 
recycle collected particulate and 
product waste. The preamble to the 
proposal stated that the particulate 
dusts can generally be recycled. or they 
can be landfilled if recycling proves to 
be unattractive. 

Depending on the category of glass 
being p.-oduced, collected particulate 
may be recycled as a raw material. 
Some glasses. such as flat glass, require 
that the batch formulation not contain 
certain contaminants, but others are not 
as critical as flat glass. These other 
glasses are able to tolerate additional 
elements, such as alumina, contained in 
ihe furnaces' checkerworks, that are 
introduced into the exhaust stream. 

In developing the impacts of these 
standards it was assumed that all 
affected facilities will landfill their 
collected particulate. However, this 
environmental impact will not be 
significant, whether the collected 
particulate is landfilled cir recycled. 
Thus, the comment does not question 
the impact of the standard. 

Another issue raised questioned the 
landfilling of the collected particulate. It 
was suggested that the landfilling of 
these particulates, particularly those 
collected from the production of glass 
where fluoride, boron. and lead are 
present in the batch formulations, may 
endanger the public health or welfare. 

There is no indication that landfilling, 
the commonly practiced method of solid 
waste disposal in this industry, will 
create such a problem. As landfill 
operations are subject to state 
regulation and possibly the Resource 
Conservation and Recovery Act (42 
U.S.C. §§ 6901., et seq.) and the 
particulates collected as a result of the 
promulgation of these standards do not 
differ chemically from the material 
collected under a typical SIP regulation, 
there is minimal adverse impact on the 
environment. Therefore, current 
practices in landfilling are expected to 
continue throughout the industry and the 
waste impact of these standards is 
considered to be minimal 

The Environmental Impact portion of 
the Summary of Environmental, Energy, 
and Economic Impacts section of this 
preamble details the estimated impacts 
resulting from the promulgation of these . 
standards. • 

Economic Impact 
Several com.menters were of the 

opinion that the cost effectiveness of the 
standards should prevent the standards 
from being promulgated. T:1ey 
contended that standards should not be 
based on add-on controls because the 
cost-effectiveness is unreasonable and 
the cost ofremoving the particulate 
exceeds the benefits derived from its 
removal. 

The cost and benefit to public health 
and welfare associated with the 
reduction of air pollutant emissions is 
difficult. if not impossible. to quantify. In 
general. it is much easier to quantify the 
cost of an emission reduction than to 
quantify its benefit even' though recent 
studies have shown substantial benefits 
from the reduction of air pollution. Thus, 
the cost is usually the subject of much 
discussion whereas the benefit is not. 
Given the inability to quantify both the 
cost and the benefit, it is not possible to 
determine whether the cost of control 
exceeds the benefits associated with 
control. Thus, the Admi~istrator 
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considers it inappropriate to make a 
regulatory decision based on a cost
benefit analysis. 

Cost-effectiveness calculations are 
certainly useful in regulatory analyses 
for choosing among competing 
regulatory alternatives which achieve 
the same level of control. On the other 
hand, cost-effectiveness has too many 
limitations to be used as the major 
decision-making factor in setting 
standards of performance under Section 
111. It is not practical to identify a 
numerical criterion which represents an 
upper limit in cost per unit of pollutant 
removed. Technological differences 
among industries cause control costs for 
any given pollutant to vary 
considerably. In the case of glass 
manufacturing, this is illustrated by the 
fact that among several segments there 
are considerable differences in cost per 
unit pollutant removed. There are also 
segments where little difference in costs 
between SIPs and NSPS is evident, 
while in other segments there are 
distinct differences. Third. the economic 
impact analysis employed in this 
instance used the most costly controls to 

. detennine worst-case effects. The other 
less costly alternatives that achieve 
equivalent control levels are also 
available to the source. In reaching the 
conclusion that the promulgated 
standards would have no significant 
economic impact on the glass 
manufacturing industry, other factors 
besides cost-effectiveness, were taken 
into consideration. The costs associated 
with the achievement of these 
promulgated standards were considered 
in the context of the cost structure of the 
industry by means of an economic 
analysis including, where necessary, a 
discounted cash flow model. Upon 
considering these factors. the economic 
impacts of the proposed standards were 
determined to be reasonable. These 
impacts are still considered reasonable 
for the promulgated standards of 
performance. 

The Economic Impact portion of the 
Summary of Environmental, Energy. and 
Economic Impacts section of this 
preamble details the average percent 
price increase, the cumulative capital 
costs, and the annualized costs 
associated with the promulgation of 
these standards. 

Commenters claimed that the cost of 
particulate control should be totally 
attributed to the standards of 
performance. The cost of the standards 
of performance are analyzed based on 
the assumption that SIP regulations 
require control where uncontrolled 
emissions are greater than SIP allowed 
emissions. As discussed in the General 
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-Issues section of this preamble, a SIP 
typical of what glass manufacturing 
plants have been required to comply 
with was chosen. This SIP requires, in 
most cases, emiBBion reduction through 
add-on control technology. It would be 
unrealistic not to delete the cost that a 
new plant would incur without the 
establishment of standards of 
performance. Therefore, it is realistic to 
estimate the added or incremental cost 
that would be incurred if a standard of 
performa,nce control level greater than 
that required by SIP is established. In 
addition, the emission reduction 
attributed to the standards of 
performance is that attributable to the 
standards after SIP regulations have 
been applied. 

These commenters argued that 
uncontrolled emission rates and SIP 
regulations do not necessitate the use of 
add-on controls as indicated in the 
economic analysis. However, typical 
glass melting furnaces, with the 
exception of the 50 tons/day pressed 
and blown glass furnaces, require add
on controls. This conclusion is 
supported by the fact that many glass 
melting furnaces have been required, 
and are still required, to install add-on 
controls. 

It was also suggested by a commenter 
that the Administrator should not 
analyze the effect of the standards on a 
number of new plants constructed in a 
specified time period by simply 
estimating a rate of return expected 
from a typical plant, under price and 
.cost assumptions like the ones used in 
the Background Information Document, 
Volume I. 

Regulatory impact analyses using 
typical or model plant parameters are by 
far the most prevalent techniques in all 
economic impact studies involving new 
source performance standards (and 
other regulations) performed by or for 
EPA, and are widely accepted by 
various industrial segments previously 
affected by EPA regulations. Model 
plant analysis is the only technique 
which reasonably addresses regulatory 
impact on projected new plants which 
typically face financial parameters, 
including costs, which are different from 
those faced by existing plants. 

It was alleged by a commenter that 
certain erroneous tax assumptions were 
made in the calculation of the economic 
impacts aSBociated with these 
standards. It was additionally alleged 
that when corrected, these assumptions 
resulted in figures showing that new 
container glass plants subject to the 
standards would not profitably repay 
the original investment necessary to 
build them. 

In the development of the economic 
impacts in the BID, Volume I, interest 
was treated as a deduction, not a tax 
credit. It was deducted as an expense in 
computing profits in the discounted flow 
analyses and then added back to cash 
flow. The reason for the add-back is to 
avoid the double counting of interest 
since the discount rate includes a cost of 
money and interest had been deducted 
as an expense. 

There was, however, a mistake in the 
treatment of the investment tax credit. It 
was incorrectly used in full in the first 
year calculation of the discounted cash 
flow. As a result, the net present value 
of the tax credit is leBB than it could 
have been if used fully in the first year. 
The resultant correction of the 
discounted cash flow amount is 0.1 
percent. This 0.1 percent change in the 
discounted cash flow would not affect 
the conclusion that the economic impact 
on a new container glass plant is 
reasonable. 

It was also commented that small 
firms and competition from substitute 
products had not been adequately taken 
into consideration in developing these 
standards. 

Analyses were made of small glass 
manufacturing plants. The size of these 
plants were selected after reviewing 
information submitted by the glass 
manufacturing industry before the 
proposal of these standards. These 
analyses led the Administrator to 
exempt small tanks, i.e., glass melting 
furnaces designed to produce 4.55 
megagrams of glass per day or less, from 
the standards. Tanks designed to 
produce 4.55 megagrams or less of glass 
per day are non-continuous tanks, and 
non-continuous tanks cannot afford the 
cost of the standards. 

Small firms generally operate small 
plants that are typically deprived of 
economies of scale that are available to 
large plants. Therefore, an analysis of 
small plants tends to state the costs 
faced by the industry more 
conservatively than would have been 
the case had a larger-sized plant been 
used in the analyses. Thus, small firms 
were, in part, considered in the 
development of these standards. 

Competition from substitute products 
was also taken into account. Part of the 
economic analysis included a case with 
an assumption that there would be no 
price increase. In this case the product's 
current competitive position relative to 
substitute products would be unaffected 
by the establishment of these standards. 
The conclusion of this part of the 
economic analysis indicated that the 
cost of the standards would not 
adversely affect the decision to 
construct a new glass melting furnace 

based on the minimum rate of return for 
those categories with highly competitive 
positions. 

Energy Impact 
One commenter suggested that one of 

the benefits of implementing procP.ss 
modifications is the conservation of 
energy. Although this may be truem 
certain instances, the Administrator has 
determined that this technique is not 
adequately demonstrated and cannot 
presently be the basis upon which these 
standards are promulgated. However, 
the application of process modifications 
should not conflict with the achievement 
of the standards, thereby facilitating the 
possible energy conservation benefits 
attributable to process modifications. 

A detailed- energy analysis was 
performed for inclusion in the 
development of the BID, Volume I. That 
analysis took into account all of the 
known adequately demonstrated 
effective methods of continuous 
emission control for the glass 
manufacturing industry. The evaluation 
yielded results that showed that the 
energy consumption attributable to the 
attainment of these standards of 
performance is reasonable. 

The Energy Impact portion of the 
Summary of Environmental, Energy, and 
Economic Impacts section of this . 
preamble details the percent of the new . 
plants' total energy consumption that 
will be attributable to both the SIPs and 
the standards as well as the total energy 
consumption beyond SIP that will be 
attributable to the standards. 

Although it may be true that for some 
forms of process modifications the 
energy required to melt the glass may 
remain unchanged, other methods will 
increase the energy consumption of a 
glass manufacturing plant. This point 
was made by several commenters 
especially with respect to the use of 
electric boosting. 

Test Methods and Monitoring 
Some commenters stated that EPA 

Method 5, "Determination of Particulate 
Emissions from Stationary Sources" 
contains several sources of error when 
used to sample emissions from soda~ 
lime glass melting furnaces. They stated 
that misclassification of particulate and 
gaseous species and inflated particulate 
emission values are errors which can be 
caused by the use of filter temperatures 
below the sulfur trioxide (SO.) dew 
point. 

When particulate matter is filtered at 
about 120°C, a significant amount of 
sulfuric acid, if present, can condense on 
the filter. The measurement of this 
sulfuric acid by Method 5 does not 
constitute an error in the method 
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because sulfuric acid is normally 
considered to be particulate matter. 
However, the variability of the sulfuric 
acid content in the stack gas was not 
considered iri developing the standards. 
As a result, the decision was made not 
to include sulfuric acid a8 part of these 
standards. Therefore, the method was 
modified to allow operation of the filter 
and the probe at up to 177°C, which ilr 
above the acid dew point and would 
prevent sulfuric acid mist from being 
collected by the filter. 

Commenters remarked that 8ulfur 
dioxide (SO,) and sulfur trioxide (SO.) 
can react with the alkali in the Method 5 
filter and cause higher than true 
particulate emission values. 

An EPA report indicates that S02 and 
SO, react with some glass fif:Jer filters, 
resulting in a significant weight gain in 
certain applications. The report also 
shows that this potential weight gain 
can be avoided by choosing a source of 
filter material demonstrated to be 
nonreactive to SOo and so •. The degree 
lo which this reaction occurs is 
apparently related to the final rinse step 
of filter production which varies 
according to the supplier. In addition, 
this weight gain is not significant when 
SO. or SO, is not present in the sampled 
gas stream. Therefore, EPA is revising 
Method 5 to require the use of 
nonreactive filters in testing sources 
whose gas streams contain SO,. or SO,. 

Commenters also suggested that the 
test method should allow & smaller 
minimum sample volume. This minimum 
sample requirement was modified to 
allow the option of lower sampling 
volumes. provided that a minimum of 50 
milligrams of sample is collected. This 
was done to allow shorter sampling 
times for those plants which have higher 
particulate concentrations to collect an 
adequate amount of particulate to 
weigh. but still requires plants with low 
particulate concentration to sample long 
enough to collect an adequate amount of 
particulate to weigh. 

IClarificationo 
Commenters expressed concern with 

the possible confusion of whether an 
entire glass manufacturing plant might 
be considered to be an affected facility 
if one of its glass melting furnace was to 
be modified or reconstructed and, 
thereby. subject itself as well a8 the 
entire plant to these new source 
performance standards. This confusion 
was remedied by redrafting the 
description of the affected facility. 

Also suggested by a conummter was a 
provision to specifically exclude the 
float bath used in the flat glass category 
from being regulated as a part of the 
glass melting furnact (affected facility). 

The float bath is con8idered to be part of 
the forming process, not the melting 
process, and is, therefore, not regulated 
by these new source performance 
standards. To remedy thiD possible area 
of confusion, the regulation has been 
rewritten. as suggested. 

The term "gla&11 manufacturing plant" 
was removed from S3ction 00.291, 
Definitions, of the regulation as it wa8 
not needed. 

The recipe definitions were also 
changed where appropriate to describe 
the specialized batch formulations found 
in the pressed and blown glaSlil category. 
Detailed recipe8 for boroailicate, sod&· 
lime and lead, and other than 
borosilicate, soda-lime, and lead were 
included in Section 00.291, Definitions, 
of the regulation. 

Docket 
The docket is an organized and 

complete file of all the information 
considered by EPA in the development 
of the rulemaking. The docket is & 
dynamic file, since materieJ 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 standards 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)). 

Miscellaneotw 
The effective date of these standards 

is the date of promulgation. Section 
111(b)(1)(BJ of the Clean Air Act 
provides that standards of performance 
or revisions thereof become effective 
upon promulgation and apply to affected 
facilities, construction or modification of 
which was commenced after the date of 
proposal, June 15. 1979, in this case. 

As prescribed by Section 111 of the 
Act, the promulgation of these standards 
has been preceded by the 
Administrator'll determination that 
emissions from glass manufacturing 
plants contribute to the endangerment of 
public health or welfare (36 FR 5931) 
and by the publication of this · 
determination in the June 1~. 1979, issue 
of the lFedercnl lil~lli!/lli' (~FR J.e193). In 
accordance with Section 117 of the Act, 
publication of these promulgated 
standards was preceded by consultation 
with appropriate advisory committees, 
independent experts, and Federal 
departments and agencies. 

It should be noted that standards of 
performance for new sources 
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establi8hed undefi' ~oil! 1U of tli0 
Clean Air Act reflect· 

.•. application o~ the beot technological 
system of continuouo emillsion reductioo 
which (ta!ting into consideration the coat of 
achieving ouch emioaion reduction. any 
nonair quality health and environment&) 
impact and energy requirements) the 
Administrator determines hao been 
adequately demonstrated. [Section 111(e){1)). 

Although there may be emission 
control technology available that can 
reduce emissiolUI below those levels 
required to comply with the standards of 
performance, this technology might not 
be selected as the basill of standards of 
performance due to costs associated 
with its use. Acco.rdingly, these 
standardo 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 
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
mandated 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 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. unleso the owner or operator of the 
proposed cource demonstrateo 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 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 
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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, SIPs 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 oources. 

Finally. States are free under Section 
116 of the Act to establish even more 
stringent 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. 

This regulation will be reviewed four 
years from the date of promulgation as 
required by the Clean Air Act. This 
review will include an assessment of 
sU"Ch factors as the need for integration 
with other programs, the existence of 
alternative methods, enforceability, 
improvements in emission control 
technology, and reporting requirements. 
The need for reporting requirements in 
this regulation will be reviewed as 
required under EPA's sunset policy for 
reporting requirements in regulations. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment for any 
new source standard of performance 
promulgated under Section llt(b) of the 
Act. An economic impact assessment 
was prepared for this regulation and for 
other regulatory alternatives. All 
aspects of the assessment were 
considered in the formulation of the 
standards to insure that the standards 
would represent the best system of 
emission reduction considering costs. 
The economic impact assessment is 
included in the Background Information 
Document, Volume I. 

Dated: October 1. 1980. 
Douglao M. Costle, 
Administrator. 

40 CFR Part 60 is amended as follows: 
1. By adding Subpart CC as follows: 

Subpart CC-SwndElrdQ og lil'oriorrminco go~ 
GISJQ5.l Mmnu9EJciurtne l'lmnis 

Sec. 
60.290 - Applicability and designation of 

affected facility. 
60.291 Definitions. 

Sec. 
60.292 Standards for particulH!e matter. 
60.29~.295 (Reserved) 
60.296 Test methods and procedures. 

Authority: Sects. 111 and 301(a). Clean Air 
Act. as amended. (42 U.S.C. 7'111. 7001(a)J. 
and additional authority as noted below. 

Sul:>pmri CC~Sisindmrc:is oi 
fi>caiicrm11ne@ \'or ~ISJI.%! Ma;inuimc~ui"in~ 
fi>lsmio 
§ G0..2t0 A!)pllcEJl>lilfy ond ~1.1fen£ition o9 
oniactefil l'oc!llfy. 

(a) Each glass melting furnace is an 
affected facility to which the provisions 
of this subpart apply. 

{b) Any facility under paragraph (a) of 
this section that commences 
construction or modification after June 
15, 1979, is subject to the requirements 
of this subpart. 

(c) This subpart does not apply to 
hand glass melting furnaces, glass 
melting furnaces designed to produce 
less than 4,550 kilograms oI glass per 
day and all-electric melters. 

§ 60.2e 1 K>Q91nltlono. 
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. unless otherwise required 
by the conteJtt. · 

"All-electric melter" means a glass 
melting furnace in which all the heat 
required for. melting is provided by 
electric current from electrodes 
submerged in the molten giass, although 
some fossil fuel may be charged to the 
furnace as raw material only. 

"Borosilicate Recipe" means raw 
material fonnulation of the following 
appr·o:tdmately weight proportions: 72 
percent 11i1ica; 7 percent nepheline 
syenite; 13 percent anhydrous borax; 8 
percent boric 11cid; and 0.1 percent 
misellaneous materials. 

"Container glass" means glass made 
of soda-lime recipe, clear or colored, 
which is pressed and/or blown into 
bottles, jars, ampoules, and other 
products listed in Standard Industrial 
Classification 3221 (SIC 3221). 

"Flat glass" means glass made of 
soda-lime recipe and produced into 
continuous flat sheets and other 
products listed in SIC 3211. 

"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. 
superstructure and retaining walls. raw 
material charger systems, heat 
exchangers. melter cooling system, 
exhaust system, refractory brick work. 
fuel supply and electrical boosting 
equipment, integral control systems and 
instrumentation, and appendages for 
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conditioning ahd distributing molten 
glass to forming apparatuses. The 
forming apparatuses. including the flo<Jt 
bath used in flat glass manufacturing. 
are not considered part of the gl;iss 
melting furnace. 

"Glass produced" means the weight nf 
the glass pulled from the glass mr.lting 
furnace. 

"Hand glass melting furnace" means a 
gl11ss melting furnace where the molten 
glass is removed from the furnace by a 
glassworker using a blowpipe or a 
pontil. 

"Lead recipe" means raw material 
formulation of the following 
approximate weight proportions: 56 
percent silica; 8 percent potassium 
carbonate; and 36 percent red lead. 

"Pressed and blown glass" means 
glass which is pressed, blown. or both. 
including textile fiberglass, · 
noncontinuous flat glass. noncontain1~r 
glass, imd other products listed in SIC 
3229. II is separated into: 

(1) Glass of borosilicate recipe. 
(2) Gh1ss of soda-lime and lead 

recipes. 
(3) Glass of opal. fluoride, and oth1~r 

recipes. 
"Rebricking" means cold replac1~ment 

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 vessel; replacement 
of refractory work in the heat 
exchanger; rcplacment of refractory 
portions of the glass conditioning and 
distribution system. 

"Soda-lime recipe" means raw 
material formulation of the following 
approximate weight proportions: 72 
percent silica; 15 percent l''Jda; 10 
percent lime and magnesia; 2 percent 
alumina; and 1 percent miscellanP.ous 
materials (including sodium sulfot1!). 

"Wool fiberglass" means fibrous gl.1s~ 
of random texture, including fi!ierglass 
insulation. and other products listP.d in 
SIC 3296. 

§ 60.292 SiEndardc ior p111rtlcul111te matter. 
(a) On and after the date on which th1~ 

. performance test required to be 
conducted by § 60.8 is completed. no 
owner or operator of a glass melting 
furnace subject to the provisions of this 
subpart shall cause to be discharg1~d 
into the atmosphere-

(1) From any glass melting furnace 
fired exclusively with either a gaseous 
fuel or a liquid fuel, particulate matter ttt 
emission rates exceeding those specified 
in Table CC-1, Column 2 and Column 3. 
respectively, or 

(2) From any glass melting furnace. 
fired simultaneously with gaseous <Jnd 
liquid fuels. particulate matter at 
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emission rates exceeding STD as 
specified by the following equation: 
STD=X [1.3(Y)+(Z)] 
Where: 
STD=Particulate matter emission limit, g of 

particulate/kg of glass produced. 
X =Emission rate specified in Table CC-1 for 

furnaces fired with gaseous fuel (Column 
2). 

Y =Decimal percent of liquid fuel heating 
value to total [gaseous and liquid) fuel 
heating value fired in the glass melting 
furnaces as determined in § 60.296(0. 
[joules/joules). 

Z=(l-Y). 

(b) Conversion of a glass melting 
furnace to the use of liquid fuel is not 
considered a modification for the 
purposes of § 60.14. 

(c) Rebricking and the cost of 
rebricking is not considered a 
reconstruction for the purposes of 
§ 60.15. 

Table CC-11.-Emission Rates 
Cg ol particulate/kg of gtass produced) 

Col. 1 -Glass manufacturing ~an1 
industry segment 

Container glass ..................•................ 
Pressed and blown glass 

(a) Boros1licate Recipes ....................... . 
(b) Soda-Lime and Lead Recipes ...... . 
(c) Other-Than Borosilicate, Soda-

L1me. and Leed Recipes (includ
ing opal. fluoride, and other rec· 
ipes) .................................................... . 

Wool fiberglass ............................................ .. 
F!at glass .................................................... . 

§§ 60.293-60.295 [Reserved) 

Col. 
2-
Fur-
nace 
fired 
with 
gas-
eous 
fuel 

0.1 

0.5 
0.1 

0.25 
0.25 
0.225 

Col. 
3-
Fur· 
nace 
fired 
with 

liquid 
fuel 

0.13 

0.65 
0.13 

0.325 
0.325 
0.225 

§ 60.296 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 § 60.292 as follows: 

(1) Method 1 shall be used for sample 
und velocity traverses, and 

(2) Method 2 shall be used to 
determine velocity and volumetric flow 
rate. 

(3) Method 3 shall be used for gas 
analysis. 

(4) Method 5 shall be used to 
determine the concentration of 
particulate matter and the associated 
moisture content. 

(b) For Method 5, the probe and filter 
holder heating systen in the sampling 
train shall be set to provide a gas 
temperature no greater than 177° C. The 
sampling time for each run shall be at 
leust 60 minutes and the collected 
particulate shall weigh at least 50 mg. 

(c) The particulate emission rate, E, 
shall be computed as follows: 

E=QXC 
Where: 
(1) E is the particulate emission rate [g/hr) 
(2) Q is the average volumetric flow rate 

(dscm/hr) as found from Method 2 
(3) C is the average concentration (g/ dscm} of 

particulate matter as found from .the 
modified Method 5 

(d) The rate of glass produced, 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 performll.llce 
test. The glass pulled, in kilograms, shall 
be determined by direct measurement or 
computed from materials balance by 
good engineering practice. 

(e) For the purposes of these 
standards the furnace emission rate 
shall be computed as follows: 
R=E-A-;.P 
Where: 
(1) R is the furnace emission rate (g/kg) · 
(2) Eis the particulate emission rate (g/hr) 

from [c) above 
(3) A is the zero production rate correction: 

A is 227 g/hr for container glass, pressed 
and blown (soda-lime and lead) glass, 
and pressed and blown (other-"than 
borosilicate, soda-lime, and lead) glass 

A is 454 g/hr for pressed and blown 
(borosilicate) glass, wool fiberglass, and 
flat glass 

(4) Pis the rate of glass production (kg/hr) 
from (d) above 

(0 When gaseous and liquid fuels are 
fired simultaneously in a glass melting 
furnace, the heat input of each fuel. 
expressed in joules, is determined 
during each testing period by 
multiplying the gross calorific value of 
each fuel fired (in joules/kilogram) by 
the rate of each fuel fired (in kilograms/ 
second) to the glass melting furnaces. 
The decimal percent of liquid fuel 
heating value to total fuel heating value 
is determined by dividing the heat input· 
of the liquid fuels by the sum of the heat 
input for the liquid fuels and the gaseous 
fuels. Gross calorific values are 
determined in accordance with 
American Society of Testing and 
Materials (A.S.T.M.) Method D 240-
64(73) (liquid fuels) and D 1826-64(7) 
(gaseous fuels). as applicable. 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 glass melting system. [Section 
114 of Clean Air Act, as amended (42 
u.s.c. 7414).J 

2. By adding a second paragraph in 
Section 3.1.1 of Reference Method 5 of 
Appendix A. as follows: 

Appendix A-Reference Methods 
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Method 5--Detennination of Particulate 
Emissions From Stationary Sources 

* * 
3.1.1 Filters. •.• • 
In sources containing SO. or SO., the filter 

material must be of a type that is unreactlve · 
to so. or SO,. Citation 10 in Section 7 may be 
used to select the appropriate filter. 
• * * 
[Section 114 of Clean Air Act, as amended (42 
u.s.c. 7414)] . 

Appendix A [Amended] 

3. By adding Citation 10 at the end of 
Section 7 of Reference Method 5 of 
Appendix A, as follows: 

Method 5--Detennination of Particulate 
Emissions From Stationary Sources 

7. Bibliography. • • • 
10. Felix. L. G., G. I. Clinard, G. E. Lacey. 

and J. D. McCain. Inertial Cascade Impactor 
Substrate Media for Flue Gas Sampling. U.S. 
Environmental Protection Agency. Research 
Triangle Park, N.C. 27711, Publication No. 
EPA-000/7-77--060. June 1977. 63 p. 

• 
[Section 114 of Clean Air Act. as amended (42 
u.s.c. 7414)) 
fFR Doc. 80-31163 Filed lCl-&-80: 8:45 amJ 
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lENVl~O~MlEMYAll. ll'~O'V'IECYDOM 
AGlEMC'lf 

IJO CIFll\l f.9laii1 GO 

[AD-~Rl Hi23-4) 

Staindairds of ~l!riormaincai for Ni!w 
Staitlonairy Sourc0s; li'lmmcnlum 
Sulfait0 ll!JznufaicturG 

AGIENCV: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: Standards of performance for 
ammonium sulfate manufacturing plants 
were proposed in :he Federal Register 
on February 4, 1980 (45 FR 7758). This 
action finalizes standards of 
performance for ammonium sulfate 
manufacturing plants. These standards 
implement Section 111 of the Clean Air 
Act and are based on the 
Administrator's determination that 
ammonium sulfate manufacturing plants 
cause, or contribute significantly to, air 
pollution which may reasonably be 
anticipated to endanger public health or 
welfare. The intended effect of these 
standards is to require all new, 
modified, and reconstructed ammonium 
sulfate manufacturing plants to use the 
best demonstrated system of continuous 
emission reduction, considering costs, 
nonair quality health, and 
environmental and energy impacts. 
IEIF'IF'IECYl\flE DAYIE: November 12, 1980. 

Under Section 307(b](1] of the Clean 
Air Act, judicial review of this new 
source performance standard is 
available only by the filing of a petition 
for review in the United States Court of 
Appeals for the District of Columbia 
circuit within 6{) days of today's 
publication of this rule. Under Section 
307(b )(2} of the Clean Air Act, the 
requirements that are the subject of 
today's notice may not be challenged 
latr.r in civil or criminal proceedings 
1•rn1111ht h:v EPA to enforce these 
requirements. 
li\DDLl'llESSH: Background Information 
Document. The background information 
document (BID) for the promulgated 
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 "Ammonium Sulfate 
Manufacture-Background Information 
for Promulgated Emission Standards," 
EPA-450/3-79--0346b. 

Docket. A docket, number A-79-31, 
containing information used by EPA in 
development of the promulgated 
standards. 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), West 

Tower Lobby, Gallery 1. 401 M Street,. 
S.W .. Washington, D.C. 20400. 
IF'OLl'l IF'UITTMIELl'l INIF'OIPJM/WION CONVAC'ii': 
Mr. Gene W. Smith, Standards 
Development Branch, Emission 
Standards and Engineering Division 
(MD-13), U.S. Environmental Protection 
Agency, Research Triangle Park, North 
Carolina 27711, telephone {919) 541-
5421. 
SUPi»LIEMIENYAIPJV INIF'OIPJMAYION: 

The Standards 

The promulgated standards will limit 
atmospheric particulate matter 
emissions from new, modified, and 
reconstructed ammonium sulfate dryers 
at caprolactam by-product ammonium 
sulfate plants, synthetic ammonium 
sulfate plants, and coke oven by-product 
ammonium sulfate plants. 

Specifically, the promulgated 
standards limit exhaust emissions from 
ammonium sulfate dryers to 0.15 
kilogram of particulate matter per 
megagram of ammonium sulfate 
production (0.30 lb/ton). An opacity 
emission standard is also promulgated 
and limits emissions from the affected 
facility to no more than 15 percent. 

The promulgated standards require 
continuous monitoring of the pressure 
drop across the control system for any 
affected facility to help ensure proper 
operation and maintenance of the 
system. Flow monitoring devices 
necessary to determine the mass flow of 
ammonium sulfate feed material to the 
process are also required at those plants 
not equipped with product weigh scale9. 

Summary of JE:nvironmental, IEnefiiY, an<dl 
Economic impsicio 

The promulgated standards will 
reduce projected 1985 particulate 
emissions from new ammonium sulfate 
dryers from about 670 megagrams (737 
tons) per year, the level of emissions 
that would occur under a typical State 
Implementation Plan. to about 131 
megagrams (144 tons) per year. This will 
be an 80 percent reduction of particulate 
emissions under a typical State 
Implementation Plan and will bring the 
overall collection efficiency to nearly S9 
percent of the uncontrolled emissions. 
This reduction in emissions will result in 
reduction of ambient air concentrations 
of particulate matter in the vicinity of 
new, modified, and reconstructed 
ammonium sulfate plants. The 
promulgated standards are basell on the 
use of medium energy wet scrubbing to 
control particulate matter. All captured 
particulate matter will be reclaimed; 
therefore. the promulgated standardD 
will have no adverse impact on water 
quality or solid waste. 
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The promulgated standards will not 
significantly increase energy 
consumption at ammonium sulfate 
plants and will have a minimal impact 
on national energy consumption. The 
incremental energy needed to operate 
control equipment to meet the standards 
will range from 0.10 percent of the total 
energy required to run a synthetic or 
coke oven by-product ammonium sulfate 
plant to 0.65 percent of the total energy 
required to operate a caprolactam by
product ammonium sulfate plant. 

Economic analysis indicates that the 
impact of the promulgated standards 
will be reasonable. Cumulative capital 
costs of complying with the promulgated 
standards for the ammonium sulfate 
industry as a whole will be about $1.0 
million by 1985. Annualized cost to the 
industry in the fifth year of the 
promulgated standards will be about 
$0.5 million. The industry-wide price 
increase necessary to offset the cost of 
compliance will amount to less than 0.01. 
percent of the wholesale price of 
ammonium sulfate. Costs of emission 
control required by the promulgated 
standards are not expected to prevent or 
hinder expansion or continued 
production in the ammonium sulfate 
industry. 

Public Participation 
Prior to proposal of the standards, 

interested parties were advised by 
public notice in the Federal Register (44 
FR 45242, August 1, 1979) of a meeting of 
the National Air Pollution Control 
Techniques Advisory Committee to 
discuss the ammonium sulfate 
manufacturing plant standards 
recommended for proposal. This meeting 
occurred on August 28, 1979. The 
meeting was open to the public and each 
attendee was given an opportunity to 
comment on the standards 
recommended for proposal. 

The standards were proposed in the 
Fl!deral Register on February 4, 1980 (45 
FR 7758). Public comments were 
solicited at that time and. when 
requested, copies of the Background 
Information Document (BID] were 
distributed to interested parties. 

To provide interested persons the 
opportunity for oral presentation of 
data, views, or arguments concerning 
the proposed standards, a public hearing 
was held on March 6, 1980, at Research 
Triangle Park, North Carolina. The 
hearing was open to the public and each 
attendee was given an opportunity to 
comment on the proposed standards. 
The public comment period was from 
February~ to April 5, 1980. 

Six comment letters were received 
concerning issues relative to the 
proposed standards of performance for 
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ammonium sulfate manufacturing 
plants. The comments have been 
carefully considered and, where 
detennined to be appropriate by the 
Administrator, changes have been made 
in the standards that were proposed. 

Significant Comments and Changes to 
the Proposed Standards 

Comments on the proposed standards 
were received from ammonium sulfate 
manufacturers and State air pollution 
control agencies. Most of the comment 
letters contained multiple comments .. 
The comments have been divided into 
the following areas: General; Emission 
Control Technology; Test Methods and 
Monitoring: and Other Considerations. 

General 

One commenter thought that new 
source performance standards (NSPS) 
should be applied to any new 
ammonium sulfate dryer regardless of 
the manufacturing process used. The 
commenter refel'T'ed to one plant which 
recovers ammonium sulfate from a 
scrubber controlling the emissions from 
a sulfuric acid unit at a phosphate 
fertilizer plant. 

The standards regulate new, modified, 
and reconstructed dryers at three types 
of ammonium sulfate manufacturing 
plants: synthetic, caprolactam by
product, and coke oven by-product. 
Over 90 percent of ammonium sulfate is 
generated from these types of plants. 
During the development of the 
standards, EPA determined that the 
impact of regulation and potential for 
emission reduction with new source 
performance standards is significant 
only within these industry sectors. 
These types of plants are the major 
sources of ammonium sulfate emissions. 
Only two plants in the U.S. are known to 
produce ammonium sulfate as a by
product of sulfuric acid manufacture 
using the Cominco-Swenson process; the 
trend In the industry is toward using the 
dual absorption process of 
manufacturing sulfuric acid which 
eliminates the output of ammonium 
sulfate. Since there does not appear to 
be any growth or replacement potential 
for plants using the Cominco-Swenson 
process (this segment is in fact 
contracting), there Is no justification to 
include this process in the standards. 

Ammonium sulfate is also a by
product of the manufacture of nickel 
from ore concentrates and the 
manufacture of methyl methacrylate at 
one existing facility. However, no new 
plants of either type are expected to be 
built. Furthermore, new technology for 
the manufacture of methyl methacrylate 
now being put in use at existing plants 

eliminates the production of ammonium 
sulfate altogether. 

It was recommended by one 
commenter that an emission limit be 
established for sulfur dioxide and 
ammonia through specification of a 
modified Method 5 test procedure. 

Study of the ammonium sulfate 
industry has shown that ammonium 
sulfate particulate matter is the principal 
pollutant emitted to the atmosphere 
from ammonium sulfate plants. Sulfur 
dioxide and ammonia are not emitted 
from ammonium sulfate plants in 
amounts significant enough to warrant 
regulation. EPA Method 5 provides 
detailed procedures, equipment criteria, 
and other considerations necessary to 
obtain accurate and representative 
particulate emission data and is the 
appropriate test procedure to measure 
ammonium sulfate particulate 
emissions. EPA Method 5 was used to 
gather the data which is the basis for the 
promulgated standards and is therefore 
specified as the method to be used for 
compliance testing. 

Emission Control Technology 

Specification of Control Equipment 

One commenter suggested that the 
proposed standard be "equipment 
specific" requiring the use of venturi 
scrubbers. However, Section lll(h) of 
the Clean Air Act establishes a 
presumption against design. equipment, 
work practice, and operational 
standards. Such standards cannot be 
promulgated if a standard of 
performance is feasible. Performance 
standards for control of ammonium 
sulfate particulate emissions have been 
determined as practical and feasible; 
therefore, design, equipment, work 
practice, or operational standards are 
nbt considered as regulatory options. 

Use o.f Fabric Filters to Meet Proposed 
Standards 

Two comments were received which 
questioned the feasibility of utilizing 
fa bric filters for the collection of 
particulate emissions at ammonium 
sulfate plants. Both commenters noted 
the fact that frequent and serious 
operational problems can occur with the 
use of fabric filter systems at ammonium 
sulfate plants. One commenter, a 
synthetic ammonium sulfate producer, 
pointed out that his company's efforts to 
utilize a baghouse were totally 
unsuccessful. The plant discontinued 
use of the fabric filter system because 
excessive blinding of the fabric and 
caking of the collected dust in the 
baghouse, bins, end discharge chutes 
occurred which required frequent plant 
shutdown (an operating pattern 
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considered entirely unacceptable at 
large scale, continuous process 
ammonium sulfate plants). 

The condensation which causes the 
blinding and caking results from failure 
to maintain the temperature of the dryer 
exhaust end/or baghouse surfaces 
sufficiently above the dew point at all 
times. The commenter noted that the 
presence of even low level sulfuric acid 
(or hydrocarbon) vapor effectively 
results in a gaseous mixture that has a 
dew point considerably higher than 
would be predicted solely on the basis 
of the moisture content. 

This is considered a reasonable 
comment. EPA contended in the 
preamble to the proposed regulation that 
fabric filters had the potential to meet 
the proposed emission limits. However, 
it was felt that none of the facilities 
coming on-line would elect to install 
fabric filter systems due to the relative 
advantages of wet scrubbers. The new 
information provided regarding the 
character of the ammonium sulfate dryer 
exhaust gas, coupled with the 
operational experience of those plants 
which have tried fabric filtration as a 
control technique. leads to the 
conclusion that fabric filtration is not a 
viable control alternative applicable to 
particulate collection at ammonium 
sulfate plants. This conclusion, however, 
does not affect the numerical emission 
limits proposed for ammonium sulfate 
dryer new source performance 
standards. The emission limits as well 
as the estimated environmental, 
eco.nomic, and energy impacts are based 
on the use of a medium energy wet 
scrubber. These limits represent the 
most stringent control level that can be 
met by all segments of the industry. 
Therefore, no change has been made in 
the numerical emission limits from 
proposal to promulgation. 

Volatile Organic Compound Emi.q,qirm.<: 
At Caprolactam By-Product Plants 

·· Two commenters were concerned 
with the effect of using fabric filters on 
volatile organic compound (VOC) 
emissions at caprolactam by-product 
ammonium sulfate plants. Both 
contended that although the use of 
fabric filters would reduce particulate 
emissions, voe emissions would 
increase because a fabric filter would 
capture very little, if any. of the voe 
which would be captured by a wet 
collection method. 

Caprolactam is introduced into the 
ammonium sulfate process from those 
streams which, in the caprolactum 
formation reactions, produce ammonium 
sulfate as a by-product. Caprolactam 
has a melting point of 6Cl°C and a boiling 
point of 140°C. This means that the 
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majority of caprolactam present in the 
ammonium sulfate dryer at the operating 
temperature involved (about 85°C} is in 
the liquid phase. The liquid caprolactam 
in the dryer adheres to the ammonium 
sulfate crystals and passes through the 
drying and classifying process. This 
residual caprolactam is a solid at 
ambient storage conditions. Any volatile 
caprolactam present in the ammonium 
sulfate dryer (and exit gas) results from 
the vapor pressure of caprolactam at the 
operating temperature of the dryer. EPA 
test data indicate that uncontrolled 
volatilized caprolactam emissions are 
relatively low level (about 00 ppm). In 
addition, wet collection currently in use 
as particulate control has demonstrated 
nearly 90 percent removal efficiency of 
tr.e uncontrolled caprolactam emissions. 
This results in a controlled emission rate 
of about 7 ppm which is not considered 
to contribute significantly to a,ir 
pollution. 

As pointed out in the previous 
comment concerning fabric filters. there 
is now adequate evidence to conclude 
that wet scrubbing will be selected to 
control particulate emissions from 
ammonium sulfate plants. Since fabric 
filters will not be used there is no 
potential for increase in voe emission. 

Control Equipment Efficiency and 
Process Variations 

One commenter stated it is doubtful 
that either the venturi scrubber or fabric 
filter will be able to sustain 99.9 percent 
efficiency during all variations 
associated with normal operating 
conditions at ammonium sulfate plants. 
The commenter went on to say that EPA 
has repeatedly failed to consider 
variations associated with processes, 
control devices, testing equipment, and 
laboratory procedures and that EPA has 
failed lo recognize the wide variations 
obtained from the same plant and 
pollution control system, as measured 
hy EPA methods. during representative 
operating conditions. 

The nP.w source performance 
standards for this industry are not based 
on percent removal efficiency but on the 
performance level of the best system of 
continuous emission reduction 
considering cost and other factors. The 
percent efficiencies were provided for 
information purposes only. EPA 
determined the performance level 
through direct emission testing at 
ammonium sulfate plants represent.alive 
of the full range of operating conditions 
in the industry. Several plants were 
selected by EPA for emission testing in 
order to adequately consider all 
commonly occurring process and 
emission control variations found in the 
industry. The plants tested used the 

various drying techniques and gas-to
product ratios found in the industry and 
likely to be used in the future. For 
instance, both fluidized bed and rotary 
drum dryers were tested utilizing both 
direct-fired and steam heated air as the 
drying medium. Each emission test 
consisted of three separate test runs 
conducted during normal or 
representative operating conditions 
utilizing EPA Method 5. Results of the 
test runs were averaged (as would be 
the case in determining source 
compliance) to provide for any minor 
variations in process and test conditions 
during the plant test. In the future, 
performance tests for determination of 
source compliance will be conducted 
using procedures identical to those used 
in development of the promulgated 
standards. Emission test results from 
these different drying techniques 
indicate that the performance levels 
sel~cted for the standards can be met by 
all segments of the ammonium sulfate 
industry. 

Test Methods and Monitoring 

One commenter suggested that 
§ 60.423(a) of the proposed standards, 
Monitoring of Operations. be changed to 
provide consistency with§ 00.424(d) 
which states that production rate may 
be determined by use of product weigh 
scales, or by material balance 
calculations. As proposed, § 00.423(a) of 
the regulation would have required 
installation of process feed stream flow 
meters. even if weigh scales were used 
to measure production rate. 

This is a reasonable comment. The 
emission limit of the regulation is 
expressed in allowable emissions per 
unit mass of product. Therefore, 
production rate must be determinable. 
Flow meters were required in an effort 
to provide a means to accurately 
determine the production rate at those 
facilities electing not to install weigh 
scales. It is not EPA's intention that 
owners or operators of affected facilities 
who elect to install weigh scales should 
also be required to install process 
stream flow monitors. The regulation 
has therefore been changed to note that 
if a plant uses weigh scales of the same 
accuracy as the flow monitoring devices, 
then flow monitors are not required. 

One commenter requested that 
instead of continuous monitoring of 
pressure drop. periodic monitoring of 
pressure drop across the control system 
for any affected facility be allowed. It 
was suggested that the pressure drop 
across the control system should be 
taken by operating personnel at a 
frequency no greater than once every 2 
hours and entered in an operator log. It 
was contended that the reliability of 
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venturi scrubbers is such that more 
frequent measurements or continuous 
pressure drop monitors could not be 
justified and would be a waste of both 
capital and energy. It was stated that 
imposing more costly or time-consuming 
monitoring requirements than is 
necessary to adequately demonstrate 
emission compliance will, in the long 
run. be counterproductive. 

In EPA's experience, continuous· 
pressure drop monitoring provides a 
more accurate indication of emission 
control equipment operation and 
maintenance than periodic or 
intermittent readings and thereby 
facilities enforcement activities. It has 
also been determined that the costs of 
continuous pressure drop monitoring at 
ammonium sulfate plants are 
reasonable. and that there are no 
technical or process reasons to monitor 
periodically. Therefore, no change in the 
pressure drop monitoring requirements 
of the proposed regulation was made. 

One commenter noted that for 
caprolactam by-product plants the 
ammonium sulfate feed streams which 
require flow monitoring devices for 
determination of mass product flow are, 
in some cases. inappropriate. It was 
pointed out that not all ammonium 
sulfate solution produced is taken to the 
solid form: some is sold as solution. 
Therefore. the total combined feed 
streams to the ammonium sulfate 
crystallizer, prior to any recycle 
streams, would be the most accurate 
place to measure process input feed. 

This is considered a reasonable 
comment. For those caprolactam by
product ammonium sulfate plants not 
equipped with product weigh scales. the 
proposed standards would have 
required that the oximation ammonium 
sulfate stream to the ammonium sulfate 
plant and the oleum stream to the 
caprolactam rearrangement reactor must 
be monitored separately as a means of 
determining the ammonium sulfate 
production rate. It did not specify that 
the total combined feed stream leading 
directly to the crystallizer stage can also 
be monitored. 

Therefore, in response to this 
comment, § 60.424(d) has been changed 
to specify monitoring of the total or 
combined feed streams leading directly 
to the crystallizer stage for caprolactam 
by-product plants. A new equation has 
been developed for§ 60.424(d) to allow 
calculation of ammonium sulfate 
production rate from the flow rate of the 
total feed stream. · 

Another commenter contended that 
visual opacity measurement is 
unscientific. Inaccurate. and. at best 
arbitrary. It was suggested that the 
proposed opacity standard is 
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unnecessary to adequately monitor 
ammonium sulfate manufacturing 
emissions; and since there is no reliable 
method for its measurement, the opacity 
standard should be deleted. 

An opacity standard of 15 percent 
was proposed for ell affected facilities 
to ensure proper operation and 
maintenance of control systems on a 
day-to-day basis. The proposed method 
for opacity monitoring is EPA Method 9. 
The reliability of opacity standards and 
the reference test method has been 
rigorously tested in the field and in the 
courts. In the case of Portland Cement 
Association v. Train, 513 F.2d 506 (D.C. 
Cir. 1975), the court ruled that plume 
opacity was not too unreliable to be 
used either as e measure of pollution or 
as an aid in controlling emissions. As a 
basis for the standard, ammonium 
sulfate dryers were observed to have no 
opacity readings greater than 15 percent 
opacity during observation pe_riods 
totaling more than 19 hours. For these 
reasons no change was made in the 
opacity standard. 

Other Considerations 
One commenter could not find 

justification for proposing a standard for 
modified and new sources that is more 
stringent than the baseline emission 
level of existing SIP. It was contended 
that since there was no medical 
evidence presented showing any harm 
being created by the ammonium sulfate 
dryer emissions allowed under existing 
State regulations. there is no 
justification for standards requiring 
additional investment and energy. 

On August 21, 1979, ammonium sulfate 
manufacturing was listed under Section 
111(f) of the Clean Air Act as a 
stationary source category for which 
standards should be promulgated (44 FR 
49222). This listing represents the 
Administrator's determination that 
ammonium sulfate manufacturing 
causes, or contributes significantly to, 
air pollution which may reasonably be 
anticipated to endanger public health or 
welfare. The commenter did not submit 
any arguments that suggested the 
Administrator should reconsider this 
determination. 

Under Section 111(a). standards which 
are promulgated for e category must 
reflect the degree of emission control 
achievable through application of the 
best demonstrated technological system 
of continuous emission reduction which 
(taking into consideration the cost of 
achieving such emission reduction, and 
non-air quality health, and 
environmental and energy impacts) has 
been adequately demonstrated. Based 
on a tho~ugh study on control 
alternatives, including no additional 

regulatory action, EPA has determined 
that the promulgated emission limits 
best satisfy these criteria for ammonium 
sulfate manufacture. 

Furthermore. particulate matter, the 
principal pollutant emitted to the 
atmosphere from ammonium sulfate 
plants. is a criteria pollutant (listed es 
such under Section 108 of the Clean Air 
Act) for which national ambient air 
quality standards have been 
established. Specific information 
regarding the health and welfare effects 
of particulate matter in the atmosphere 
was provided in association with the 
listing of particulate matter es a criteria 
pollutant. 

Docket 
The docket is an organized and 

complete file of all the information 
considered by EPA in the development 
of the rulemaking. The docket is a 
dynamic file. since material is add~d 
throughout the rulemeking 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 standards end EPA 
responses to significant comments, the 
contents of the docket will serve as the 
record in case of judicial review 
(Section 307(d)(7)(A)J. 

Miscellaneous 

The effective date of this regulation is 
November 12, 1980. Section 111 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 (February 4, 1980). . 

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. and non
air quality health and environmental impact 
and energy requirements) the Administrator 
determines has been adequately 
demonstrated. [Section 11,l(a)(l)) 

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 
performance should not be viewed as 
the ultimate in achievable emission 
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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 
necessarily play as prominent a role in 
determining the "lowest achievable 
emission rate" for new or modified 
sources locating in nonallainment 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 new 
or modified sources 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 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 C). These provisions 
require that certain sources [referred to 
in Section 169(1)) employ "best 
available control tehnnology" (BACT) 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 an applicable 
standard established pursuant to 
Section 111 (or 112) of the Act. 

In any event, 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 limits than those established 
under Section 111 or those necessary to 
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attain or maintain the NAAQS under 
Section 110. Accordingly, new sources 
may in some cases be subject to 
limitations more stringent than EPA'm 
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 four 
years from the date of promulgation as 
required by the Clean Air Act. This 
review will include an assessment of 
such factors as the need for integratio~ 
with other programs. the existence of 
alternative methods. enforceability, 
improvements in emission control 
technology. and reporting requirements. 
The reporting requirements in this 
regulation will be reviewed as required 
under EPA's sunset policy for reporting 
requirements in regulations. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact assessment for any 
new source standard of performance 
promulgated under Section lll{b) of the 
Act. An economic impact assessment 
was prepared for the promulgated 
regulations and for other regulatory 
alternc1tives. All aspects of the 
nssessment were considered in the 
formulation of the promulgated 
standards to insure that the standards 
would represent the best system of 
emission reduction considering costs. 
The economic impact assessment is 
included in the Background Information 
Document. 

Dated: November '3, 1980. 

Douglas M. Costle, 
Admini;·trator. 

lll'AflY GO-S7b\L\liQ)~ff:IQl$ ©Ir 
lll'IEfllFOl,qlliJA~C~ IFO[f(l lf!J~W 
STb\YIONbWlV SOil.i~~~$ 

40 CFR Part 60 Is amended by adding 
a new subpart as follows: 

Subpmi1 PP-Smn«llErcllo o9 Poriomii;inco 9c:t 
Ammonium Sul9£J~o ~En1.19mc~uro 

Sec. 
60.420 Applicability and designation of 

affected facility. 
60.421 Definitions. 
60.422 Standards for particulate matter. 
60.423 Monitoring of operations. 
60.424 Test methods and procedures. 

Authority: Section 111. 301{a) of the Clean 
Air Act as amended, [<12 U.S.C. 7<111, 7601{a)J, 
and additional authority ao noted below. 

Suli:»i,g£Jii ~~~S~ficj)sirclo @V 
~aiiiormmneG gcr ~mmoli"ilh.!m $M~~si~o 
M£nll.!Ullcil.!rG 

§ GO.IJ20 Appllel.lblllilf IDn«il cSocleiMilcn o9 
lil~OCiOOI 9~Ciliilf. 

(a) The affected facility to which the 
provisions of thim subpart apply is each 
ammonium sulfate dryer within an 
ammonium sulfate manufacturing plant 
in the caprolactam by-product, 
synthetic, and coke oven by-product 
sectors of the ammonium sulfate 
industry. 

(b) Any facility under paragraph (a) of 
this section that commences 
construction or modification after 
February 4, 1980, is subject to the 
requirements of this subpart. 

§ G0.421 Diaflnlilono. 
As used in this subpart, all terms not 

defined herein shall have the meaning 
given them in the Act and in Subpart A. 

"Ammonium sulfate dryer" means a 
unit or vessel into which ammonillm 
sulfate is charged for the purpose of 
reducing the moisture content of the 
product using a heated gas stream. The 
unit includes foundations, 
superstructure, material charger 
systems, exhaust systems. and integral 
control systems and instrumentation. 

"Ammonium sulfate feed material 
streams" means the sulfuric acid feed 
stream to the reactor/crystallizer for 
synthetic and coke oven by-product 
ammonium sulfate manufacturing 
plants; and means the total or combined 
feed streams (the oximation ammonium 
sulfate stream and the rearrangement 
reaction ammonium sulfate stream) to 
the crystallizer stage. prior to any 
recycle streams. 

"Ammonium sulfate manufacturing 
plant" means any plant which produces 
ammonium sulfate. 

"Caprolactam by-product ammonium 
sulfate manufacturing plant" means any 
plant which produces ammonium sulfate 
as a by-product from process streams 
genera led during caprolactam 
manufacture. 

"Coke oven by-product ammonium 
sulfate manufacturing plant" means any 
plant which produces ammonium sulfate 
by reacting sulfuric acid with ammonia 
recovered as a by-product from the 
manufacture of coke. 

"Synthetic ammonium sulfate 
manufacturing plant" means any plant 
which produces ammonium sulfate by 
direct combination of ammonia and 
sulfuric acid. 

§ GO.IJ22 SWrl«llamilo 9cr e:ioii!lculo~o moiior. 
On or after the date on which the 

performance test required to be 
conducted by § 60.8 is completed, no 
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owner or operator of an ammonium 
sulfate dryer subject to the provisions of 
this subpart shall cause to be discharged 
into the atmospherl!', from any 
ammonium sulfate dryer, particulate 
matter at an emission rate exceeding 
0.15 kilogram of particulate per 
megagram of ammonium sulfate 
produced (0.30 pound of particulate per 
ton of ammonium sulfate produced) and 
exhaust gases with greater than 15-
percent opacity. 

§ G0.1Ja3l Monl'lonne oq oteerm~ono. 

(a) The owner or operator of any 
ammonium sulfate manufacturing plant 
subject to the provisions of this subpart 
shall install, calibrate, maintain, and 
operate flow monitoring devices which 
can be used to determine the mass flow 
of ammonium sulfate feed material 
streams to the process. The flow 
monitoring device shall have an 
accuracy of± 5 percent over its range. 
However, if the plant uses weigh scales 
of the same accuracy to directly 
measure production rate of ammonium 
sulfate, the use of flow monitoring 
devices is not required. 

(b) The owner or operator of any 
ammonium sulfate manufacturing plant 
subject to the provisions of this subpart 
shall install, calibrate, maintain, and 
operate a monitoring device which . 
continuously measures and permanently 
records the total pressure drop across 
the emission control system. The 
monitoring device shall have an 
accuracy of ± 5 percent over its 
operating range. 
(Sectioil 114 of the Clean Air Act es amended 
(42 u.s.c. 7414J) 

§ GO.IJ2il Ycao~ m0il'lodo znol !)4"0C:Gc!uriaQ. 

(a) Reference m.ethods in Appendix A 
of this part, except as provided in 
§ 60.8(b). shall be used to determine 
compliance with § 60.422 as follows: 

(1) Method 5 for the concentration of· 
particulate matter. 

(2) Method 1 for sample and velocity 
traverses. 

(3) Method 2 for velocity and 
volumetric flow rate. 

(4) Method 3 for gas analysis. 
(b) For Method 5, the sampling time 

for each run shall be at least 60 minutes 
and the volume shall be at least 1.50 dry 
standard cubic meters (53'dry standard 
cubic feet). 

(c) For each run, the particulate 
emission rate, E, shall be computed as 
follows: 

E=Q,.,xC0 -;-tCOO 

(1) Eis the particulate emission rate 
(kg/h), 

-'\ 

\ 
\ 
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(2) Qod is the average volumetric flow 
rate (dscm/h) as determined by Method 
2:and 

(3) C, is the average concentration (g/ 
dscm) of particulate matter as 
determined by Method 5. 

(d) For each run, the rate of 
ammonium sulfate production, P (Mg/h), 
shall be determined by direct 
measurement using product weigh 
scales or computed from a material 
balance. If production rate is determined 
by material balance, the following 
equations shall be used. 

(1) For synthetic and coke oven by
product ammonium sulfate plants, the 
ammonium sulfate production rate shall 
be determined using the following 
equation: 

P=A xBxCx0.0808 
where: 
P=Ammonium sulfate production rate in 

megagrams per hour. 
A= Sulfuric acid flow rate to the reactor/ 

crystallizer in liters per minute averaged 
over the time period taken to conduct the 
run. 

B=Acid density {a function of acid strength 
and temperature) in grams per cubic 
centimeter. 

C=Percent acid strength in decimal form. 
0.0808 =Physical constant for conversion of 

time, volume, and mass units. 

(2) For caprolactam by-product 
ammonium sulfate plants the ammonium 
sulfate production rate shall be 
determined using the following equation: 
P= D x Ex Fx (6.0X 10·•1 
where: 
P=Production rate of caprolactam by

product ammonium sulfate in megagrams 
per hour. 

D=Total combined feed stream flow rate to 
the ammonium sulfate crystallizer before 
the point where any recycle streams 
enter the stream, in liters per minute 
averaged over the lime period taken to 
conduct the test run. 

E= Density of the process stream solution in 
grams per liter. 

F =Percent mass of ammonium sulfate in th!' 
process solution in decimal form. 

6.0 x 10· '=Physical constant for conversion 
of time and mass units. 

(e) For each run, the dryer emission 
rate shall be computed as follows: 

R=E/P 

where: 
(1) R is the dryer emission rete (kg/Mg): 
(2) Eis the particulate emission rate (ky/h) 

from le) above: and 
(3) Pis the rate of ammonium sulfate 

production [Mg/h) from (d) above. 
(Section 114 of the Clean Air Act as amended 
(42 u.s.c. 7414)) 
(FR Doc. 80-35210 Filed 11-11}-l!O; 8:45 am( 

BILLING CODE 11560-26-M 
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40 CFR Part 80 

[A-7-FRL 1669-8] 

New Source Performance Standards; 
Delegation of Authority to the State of 
Iowa and Change of Address · 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rulemaking. 

SUMMARY: The EPA is today amending 
40 CFR 60.4(b)(Q) to reflect a change of 
address of the Iowa Department of 
Environmental Quality (IDEQ), because 
the Department moved to another office. 
EFFECTIVE DATI!: Novembec 17, 1980. 
FOR FURTHER INFORMATION CONTACT: 
Daniel Rodriguez, Air Support Branch, 
U.S. Environmental Protection Agency. 
Region VII. 324 E. 11th Stl'eet, Kansas 
City. Missouri 64106, (816) 37~525; FTS 
758-6525. 
SUPPLEMENTARY INFORMATION: The 
IDEQ has been delegated authority to 
implement and enforce the federal New 
Source Performance Standards (NSPS) 
regulations for 26 stationary source 
categories. A first delegation affecting 11 
source categories was published in the 
Federal Register on December 30, 1976 
(41 FR 56889). A second delegation, 
affecting these source categories and 15 
additional source categories, is 
published today elsewhere in the 
Federal Register. The amended 40 CFR 
60.4(b)(Q) corrects the address of the 
IDEQ to which all reports. requests, 
applications, submittals. and 
communications to the Administrator, as 
required by 40 CFR Part 60, must also be 
addressed. 

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 
burdens are imposed upon the parties 
affected. 

The delegation which influenced this 
Administrative a·mendment was 
effective on Auust 25, 1980, and it serves 
no purpose to delay the technical 
change of this address in 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. 
§ 7412. 

Dated: November 5, 1980. 
Kathleen Q. Canin. 
Regional Administrator. 

__ Part ~of Chapter L Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 60.4. paragraph (b) is amended 
by revising Subparagraph (Q) to read as 

·follows: 

§ 60.4 Address. 

(b) ••• 

(QI State of Iowa, Iowa Department of 
Environments! Quality, Henry A. Wallace 
Building, 900 East Grand, Des Moines, Iowa 
50316. 
(FR Doc. lllh15759 Filed 11-14-«>; 8:45 aml 
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. 40 CFR Part 60 
I AD-FRL-1631-t I 

Standards of Performance for New 
Stationary Sources Petroleum 
R•flnerlea; Clarltylng Amendment 
AOINCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This action clarifies which 
gaseous fuels used at petroleum 
refineries are covered by the existing 
standards of performance for petroleum 
refineries (40 CFR 60. Subpart J) and is 
implemented under the authority of 
Section 111 of the Clean Air Act. This 
action does not change the 
environmental. energy. and economic 
impacts of the existing standards. 
EFFECTIVI DATI: December 1. 1980. 
ADDRllllS: Docket No. A-79-56, 
containing all supporting information 
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used by EPA in supporting this action, is 
available for public inspection and 
copying between 8:00 a.m. and 4:00 p.m., 
Monday through Friday. at EPA's 
Central Docket Section. West Tower 
Lobby. Gallery 1, Waterside Mall. 401 M 
Street, S.W .. Washington. D.C. 20460. A 
reasonable fee may be charged for 
copying. 
FOR FURTHER INFORMATION CONTACT: 
Ms. Susan R. Wyatt. Emission Standards 
and Engineering Division (MD-13). 
Environmental Protection Agency. 
Research Triangle Park, North Carolina 
27711. telephone number, (919) 541-5477. 
SUPPLEMENTARY INFORMATION: 

Summary of Amendment 

The amendment as promulgated 
defines fuel gas as any gas which is 
generated at a refinery and which is 
combusted. It also includes natural gas 
when it is combined and combusted 
with a gas generated at a refinery. 
Gases generated by catalytic cracking 
unit catalyst regenerators and fluid 
coking burners are excluded from the 
definition of fuel gas. 

The final amendment contains a 
minor wording change, but does not 
substantively differ from the proposed 
amendment. This action does not have 
any impact on the coverage of the 
existing standard and does not affect 
the economic. energy or environmental 
impacts of the present standard. 

Summary of Comments and Changes to 
the Proposed Amendment 

On March 3, 1980, EPA proposed in 
the Federal Register (45 FR 13991) an 
amendment intended to clarify the 
definition of fuel gas which is included 
in 40 CFR 60.101. The amendment 
proposed on March 3. 1980, defined fuel 
gas as "natural gas generated at a 
petroleum refinery, or any gas generated 
by a refinery process unit, which is 
combusted separately or in any 
combination with any type of natural 
gas." It excluded gases generated by 
catalytic cracking unit catalyst 
regenerators and fluid coking burners. 
The previous definition of fuel gas has 
been "natural gas or any gas generated 
by a petroleum refinery process unit 
which is combusted separately or in any 
combination." The pur!Jose of the 
proposed amendment of March 3, 1980, 
was to clarify that natural gas produced 
outside 'of a refinery is not covered by 
the definition of fuel gas. unless the 
natural gas is combined with gases 
produced at a refinery. The purpose of 
the stanJ3rd in 40 CFR 60, Subpart J is 
to prevent emissions of sulfur dioxide 
resulting from the burning of gaseous 
fuels containing hydrogen sulfide. If 

commercial natural gas is combusted, 
there is essentially no potential for 
sulfur dioxide emissions since this gas 
has to be relatively free of hydrogen 
sulfide in order to meet pipeline 
specifications. 

Another purpose of the amendment 
proposed on March 3. 1980, was to 
clarify that any gas with the 
composition of natural gas which is 
generated at the refinery where it is 
combusted is covered by the definition 
of fuel gas. There are a number of gases 
generated on-site at a refinery, such as 
propane, butane, by-product gas 
resulting from catalytic cracking and 
reforming/hydrating processes, and 
occasionally. methane and ethane. Since 
these gases do not have to be treated to 
meet pipeline specifications, combustion 
of these gases can be a significant 
source of sulfur dioxide emissions. 

Interested persons were given an 
opportunity to comment on the proposed 
change during a 60-day comment period 
which ended on May 2, 1980. Three 
comment letters were received, two 
from oil industry representatives and a 
third from a State environmental 
agency. All commenters agreed. in 
principle, with the definition of fuel gas 
included in the proposed action. 
However, the commenters expressed 
concern over the specific wording of the 
definition. One commenter said the 
wording used was generally confusing. 
The other two commenters specifically 
expressed concem over the phrase 
"natural gas generated at a petroleum 
refinery'', since they argued natural gas 
is not conventionally thought of as being 
generated at a petroleum refinery. 

EPA agrees that gases generated at a 
refinery which have the same 
composition as natural gas are not 
commonly referred to as natural gas. 
Furthermore. defining fuel gas as "any 
gas which is generated at a petroleum · 
refinery" includes any gas which has the 
composition of natural gas. Therefore. 
the amendment which is being 
promulgated has been changed to 
removP. the terminology "natural gas 
generated at a refinery." However. the 
intent and substance of the promulgated 
amendment is the same as the proposed 
amendment. 

Docket 

Docket No. A-79-56, containing all 
supporting information used by EPA, is 
available for public inspection and 
copying between 8:00 a.m. and 4:00 p.m., 
Monday through Friday, at EPA's 
Central Docket Section. West Tower 
Lobby, Gallery 1 (see Addresses section 
of this preamble). · 
'The docketing system is intended to 

allow members of the public and 
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industries involved to readily identify 
and locate documents so that they can 
intelligently and effectively partici~ate 
in the rulemaking process. Along with 
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)J. 

Miscellaneous 

The effective date of this amendment 
is (date of promulgation). It applies to 
any affected facilities covered by 
Subpart J of 40 CFR Part 60. . 

Under Executive Order 12044. EPA 1s 
required to judge whether a regulation is 
"significant" and therefore subject to the 
procedural requirements of the o.rd~r or 
whether it may follow other spec1ahzed 
development procedures. These other 
regulations are labeled "specialized." I 
have reviewed this regulation and 
determined that it is a specialized 
regulation not subject to the procedural 
requirements of Executive Order 12044. 

Dated: November 24. 1980. 
Douglas M. Costle, 
Administrator. 

Part 60 of chapter 1, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. Section 60.101 is amended by 
revising paragraph (d) as follows: 

§ 60.101 Definitions. 

(d) "Fuel gas" means any gas which is 
generated at a petroleum refinery and 
which is combusted. Fuel gas also 
includes natural gas when the natural 
gas is combined and combusted in any 
proportion with a gas generated at a 
refinery. Fuel gas does not include gases 
generated by catalytic cracking unit 
catalyst regenerators and fluid coking 
burners. 

(Secs. 111 and 301(a) of the Clean Air Act is 
amended (42 U.S.C. Sections 7411 and 
7601(a))). 
(FR Doc. 80-37246 Filed 11-ZIHIO: 8:45 am) 
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40 CFA Pert 60 

IAO-FRL 1690-3) 

Standards of Performance for New 
Stationary Sources; Petroleum Uquld 
Storage Vessels: Correction 

AGENCY: Environmental Protection 
Agency. 
ACTION: Correction of final rule. 

SUMMARY: This action amends the 
standards of perfonnance for petroleum 
liquid storage vessels by adding gap 
criteria for secondary seals used in 
combination with primary vapor
mounted seals on external floating roofs. 
This amendment is necessary because 
these criteria were inadvertently 
omitted from the standards promulgated 
on April 4. 1980 {45 FR 23373). The intent 
of this amendment is to correct the 
standards to reflect the original Intent as 
expressed in the.proposed standards 
and in the preamble to the final 
standards. 
EFFECTIVE DATE! December 18. 1980. 

ADDRESSES: Docket No. 0/\QPS-iB-2. 
containing all supportin11 information 
used by F.PA in developin11 the 
standards. is available for public 
inspection and copying between 8:00 
a.m. and 4:00 p.m .. Monday through 
Fridav. al EPA"s Central Docket Section. 
West.Tower Lobby. Gallery 1. 
Waterside Mall. 401 M Street. SW .. 
Washington. D.G. 20460. A reasonable 
fee may be charged for copying. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Gene Smith. Standards 
Development Branch. Emission 
Standards and Engineering Division 
(MD-13), U.S. Environmental Protection 
Agency. Research Triangle Park. North 
Carolina 27711. telephone number (919) 
541-5421. 
SUPPLEMENTARY INFORMATION: 
Standards of performance for new 
petroleum liquid storage vessels were 
promulgated on April 4, 1980 (45 FR 
23373). The standards are in terms of 
equipment specifications and 
maintenance requirements. One of the 
requirements is for storage vessels with 
external floating roofs to be equipped 
with two seals, a primary and a 
secondary, for which minimum 
allowable gaps are specified. The gap 
requirements in the final standards were 
intended to be approximately equivalent 
to those in the proposed standards. The 
preamble states. "Since the seal gap 
surface area allowed in the final 
standards is approximately equal to that 
allowed in the proposed standards, 
about the same voe emission reduction 
... will result." 

The proposed standards specified 
gaps for two types of primary seals, a 
metallic shoe seal and a non·metallic 
resilient seal (vapor-mounted seal), and 
for the secondary seals used with them. 
For secondary seals used with metallic 
shoe primary seals, the proposed 
standards would have allowed gaps as 
wide as 0.32 cm ( 1/a inch) for 95 percent 
of the tank circumference and gaps as 
wide as 1.3 cm (1h inch) for the 
remaining 5 percent of the tank 
circumference. For secondary seals used 
with vapor-mounted primary seals, the 
proposed standards were more 
restrictive, requiring that gaps be no 
wider than 0.32 cm (Vs inch) for 100 
percent of the tank circumference. 

In the final standards, the gap 
requirements were expressed in terms of 
total gap area rather than as maximum 
allowable gap widths to provide a more 
effective and uniform compliance 
procedure. The final standards specify 
that only gaps greater than 0.32 cm ( 1/s 
inch) are to be measured for purposes of 
detennining total gap area [40 CFR 
60.113a(a)(1)(ii)(B)J. This. in effect, 
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allows a 0.32 cm (I/" inch) ~ap around 
the entire circumference of the tank for 
each seal. Therefore. in con\'ertin~ the 
proposed gap requirements to the final 
total gap area. only gaps greater than 
0.32 cm ( 1/" inch) were included in the 
calculations. The prqposed allowance of 
gaps 1.3 cm ( 1/2 inch) wide for 5 percent 
of the lank circumference for secondary 
seals used with metallic shoe se;ils was 
correctly expressed as a total gap area 
of 21.2 cm 2 per meter of lank diameter 
{1.0 in 2 per ft. of lank diameter) in the 
final standards. The proposed 
requirement that there be no gaps wider 
than 0.32 cm ( l/s inch) for 100 percent of 
the lank circumference for secondary 
seals used with vapor·mounted primary 
seals should have been expressed as a 
requirement for no gaps. However. this 
requirement was inadvertently omitted 
from the final standards. thus 
unintentionally allowing these seals to 
have the larger gaps specified for 
secondary seals used with metallic shoe 
seals. The standards are. therefore. 
being corrected to reflect the original 
intent of allowing no gaps for secondary 
St!als used with vapor-mounted primary 
seals. As provided by Section 111[a)(2) 
of the Clean Air Act, the standards as 
corrected by today's action apply to 
storage vessels for which construction 
began after May 18, 1978, the date on 
which the standards were proposed. 

The Administrator believes that this 
correction to the standards of · 
performance will not have any adverse 
impacts on owners or operators of 
petroleum liquid storage vessels. Since 
secondary seals are d_esigned to fit very 
tightly against the tank wall, any new 
seal installed on a new storage vessel 
since the April 4, 1980, promulgation 
date would easily be able to meet the 
intended no gap criterion. Therefore. 
this correction is applicable to any 
storage vessel for which construction or 
modification began after May 18, 1978. 

The Administrator finds that good 
cause exists under 5 U.S.C. 553(b)(B) for 
omitting prior notice and public 
comment on this amendment because it 
simply corrects a technical error in the 
promulgated standards so that the 
standards reflect the intent expressed in 
the preamble and in the proposed 
standards. 

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. Since 
the costs associated with the 
amendment would have a negligible 
impact on consumer costs, the 
Administrator has determined that the 
amendment is not substantial and does 



not require preparation of an economic 
impact assessment. 

DutPd: Dcr.r.mber 12. 1980. 
Douglas M. Coslle, 
Admi11istralor. 

Part 60 of Chapter I. Title 40·of the 
Code of Federal Regulations is amended 
by revising§ 60.112(a)(l)(ii)(BJ to read 
as follows: 

§ 60. 112a Standard for volatile organic 
compounds (VOC). 

(a) • • • 
(1) • • • 

I ii J • • • 
{B) The accumulated area of gaps 

belween the lank wall and the 
second1:1ry seal used in combin1:1tion 
with a metallic shoe or liquid-mounted 
primar~· seal shall not exceed 21.2 cm~ 
per meter of tank diameter (1.0 in 2 per ft. 
of tank diameter) and the width "of any 
portion of any gap shall not exceed 1.27 
cm ( 112 in.). There shall be no gaps 
between the tank wall and the 
secondary seal used in combination 
with a vapor-mounted primary seal. 

(Sec. 111. 30l(e) of the Clean Air Act as 
amended (42 U.S.C. 7411. 7601(aJll 

WR Doc. ~328 filed 12-17-«l: 8:45 eml 
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40 CFR Part 60 

[AO-FRL 1710-2) 

Standards of Performance for New 
Stationary Sources; Revised 
Reference Methods 13A and 138; 
Corrections 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule; corrections. 

SUMMARY: When the final revisions to 
Appendix A Methods 13(a) and 13(b) 
were published in the June 20, 1980 
Federal Register (45 FR 41852), certain 
inadvertent and typographical errors 
were made. The purpose of this action is 
to correct these errors. 
EFFECTIVE DATE! December 24, 1980. 

FOR FURTHER INFORMATION CONTACT: 
Mr. Roger Shigehara, Emission 
Measurement Branch (MD-19), Emission 
Standards and Engineering Division, 
U.S. Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone number (919) 541-2237. 
SUPPLEMENTARY INFORMATION: The 
following corrections to Appendix A 
should be made in the Federal Register 
document 80-18658, Friday. June 20, 
1980, appearing on pages 41855, 41857, 
and 41858: · 

1. Page 41855: a. First column. 
paragraph 6.1.1.2, third line: Add a 
comma after "paper," as • • • "(e.g., 
paper, organic membrane). • • *" 

b. Second column. paragraph 7.1, third 
line: Change "text" to "test." 

c. Second column, paragraph 7.2, 
thirteenth line: Add "s" to "backward." 

2. Page 41857: a. Second column, in 
paragraph 9.1 ninth line from top: 
Change the word "collected" in the 
definition of V d to "as diluted." The 
definitiqn of V d should read, "Volume of 
distillate as diluted, ml." 

b. Third column, in paragra'ph 9.1 
footnote at bottom: Add "U.S." before 
"Environmental Protection Agency." 

3. Page 41858: a. First column, in 
paragraph 7.2.1 sixth line from bottom: 
Change "termperature" to 
"temperature." . 

b. Second column, in paragraph 7.2.1 
sixth line from top: Add "deionized" 
after "with". 

c. Second column, in paragraph 7.2.1 
Equation 138-1: Change "Tt" to "Vt". 

d. Third column. paragraph 9.2, fourth · 
line: Change Fluroide" to "Fluoride." 

Dated: December 16, 1980. 
David G. Hawkins, 
Assistant Administrator for Air, Noise. and 
Radiation. 
ff"R Ooc. 80-39170 Filed 12-2:HIO: 8:45 amJ 
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IENVIRONMIENTAL PROTIECTION 
AGIENCV 

"'JO CFR P21rt 60 

[AD-FRL 1627-81 

St21nd21rds o9 Par9ormmnc111 9or N111w 
St21tionairy Sourcis13; Automobllis 21nd 
Light-Duty Trucet Suli21c111 Comtlne 
O~isr21tlon13 

AGIENCV: Environmental Protection 
Agency (EPA). 
ACYION: Final rule. 

~UMMAi'IV: This rule establishes 
standards of performance to limit 
emissions of volatile organic compounds 
(VOC) from new, modified. and 
reconstructed automobile and light-duty 
truck surface coating operations within 
assembly plants. The standards were 
proposed and published in the Federal 
lltegister on October 5, 1979. 

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 which may reasonably be 
anlicipated to endanger public health or 
welfare. 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. 

IEi'i'IECYIVIE i>AYIE: December 24. 1980. 
Under Section 307(b)(l) of the Clean 

Air Act, judicial review of this new 
source performance standard is 
available only by the filing of a petition 
for review in the United States Court of 
Appeals for the District of Columbia 
Circuit within 60 days of today's 
publication of this rule. Under Section 
307(b)(2) of the Clean Air Act. the 
requirements that are the subject of 
today's notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 
requirements. 
ADDL"IHSIES: Background Information 
Document. The Background Information 
Document (BID) for the final 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 
Promulgated Standards" (EPA-450/3-
79-030b). 

Docket. The Docket. number A-79--05, 
containing supporting information used 
in developing the promulgated 
standards is available for public 
inspection and copying between 8:00 
a.m. and 4:00 p.m., Monday through 
Friday at the EPA's Central Docket 
Section. West Tower. Lobby Gallery 1, 
Waterside Mall, 401 M Street SW .. 
Washington, D.C. 20460. A reasonable 
fee may be charged for copying. 
fOi'I i'Ui'IYMIEi'l INfOi'IMAYION CONYACY: 
Mr. Gene Smith, Chief, Standards 
Preparation Section (MD-13), U.S. 
Environmental Protection Agency. 
Research Triangle Park. North Carolina 
27711, telephone number (919) 541-5421. 

SUPPLIEMIENYAi'IV 1Nf0i'IM6\YION: 

The Standards 

The promulgated standards apply to 
new, modified. or reconstructed 
automobile and light-duty truck surface 
coating operations for which 
construction is commenced after 
October 5, 1979. The standards apply to 
each prime coat operation, each guide 
coat operation, and each topcoat 
operation within an assembly plant 
where components of an automobile or 
light-duty truck body are coated. 
Operations used to coat plastic body 
parts and all-plastic bodies on separate 
coating lines are not covered. However. 
operations which coat all-metal bodies 
or metal bodies with plastic body parts 
attached before coating are covered by 
the standards. Emissions of VOC from 
affected facilities are limited as follows: 
0.16 kilograms of voe per liter of 
applied coating solids from prime coat 
operations, 1.40 kilograms of voe per 
liter of applied coating solids from guide 
coat operations. 1.47 kilograms of voe 
per liter of applied coating solids from 
topcoat operations. 

Although the emission limits are 
based on the use of waterborne coating 
materials in each coating operation. they 
can also be met with solvent-borne 
coating materials through the use of 
other control techniques such as 
incineration. 

Annual model changeovers or 
switches to larger cars and changes in 
the application of coatings to increase 
film thickness are not covered as 
modifications under § 60.14. 

The owner or operator is required to 
conduct a performance test each 
calendar month and report the results to 
EPA within ten days of the end of any 
month in which the affected facility is 
not in compliance with the standards. 
The calculation of the volume weighted 
average mass of voe per volume of 
applied coating solids during each 
calendar month constitutes a 
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performance test. While Method 24 is 
the reference method for use in this 
performance test to determine data used 
in the c~culation of the volatile content 
of coatings. provisions have been made 
to allow the use of coatings 
manufacturers' formulation data to 
determine the volume fraction of solids. 

In addition to the non-compliance 
report. the owner or operator o[ an 
affected facility who utilizes 
incineration to comply with the 
standards must submit reports quarterly 
on incinerator performance. 

Environmental, Energy, and Economic 
lmpacto 

Environmental. energy. and economic 
impacts of standards of performance are 
normally expressed as incremental 
differences between the impacts from a 
facility complying with the standards 
and those for one complying with the 
emission standards in a typical State 
Implementation Plan (SIP). 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 
SIPs. Revisions to most SIPs are 
currently in progress. 

Most existing autpmobile 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 (NAAQS) 
for ozone. New facilities are expected to 
locate in similar areas. States are in the 
process of revising their SlPs for these 
areas and are expected to include 
revised emission limitations for 
automobile and light-duty truck surface 
coating operations in their new S!Ps. ln 
revising their SlPs. the States are relying 
on the control techniques guideline 
document. "Control of Volatile Organic 
Emissions from Existing Stationary 
Sources-Volume ll: Surface Coating of 
Cans. Coil, Paper. Fabrics, Automobiles 
and Light-Duty Trucks" (EPA--450/2-77-
008 [CTGJ). 

Since control technique guidelines are 
not binding. States may establish 
emission limits which differ from the 
guidelines. To the extent States adopt 
the emission limits recommended in the 
control techniques guideline document 
as the basis for their revised SIPs, the 
promulgated standards will have little 
environmental. energy. or economic 
impacts. The actual incremental impacts 
of the promulgated standards will be 
determined by the final emission 
limitations adopted by the States in 
their revised S!Ps. For the purpose of 
this rulemaking. however, the 
environmental. energy. and economic 
impacts of the standards have been 
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estimated based on emission limits 
contained in existing SIPs et the end of 
1978 when development of background 
information for the standards began. 

In addition to achieving further 
reductions in emissions beyond those 
required by e 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 a 
case-by-case determination of best 
available control technology (BACT) for 
operations located in attainment areas 
and lowest achievable emission rates 
(LAER) for operations located in 
nonattainmenl areas by providing a 
reference document for use in these 
determinations. The reason is that the 
process for developing standards of 
performance 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 the standards of performance. 

The regulatory alternatives and the 
environmental, energy. and economic 
impacts of the standards of performance 
were originally presented in 
"Automobile and Light-Duty Truck 
Surface Coating Operations
Background Information for Proposed 
Standards" (EPA-450/3-79-030) and 
remain unchanged since proposal. 

The standards of performance will 
reduce emissions of voe from new. 
modified. or reconstructed automobile 
and light-duty truck surface coating 
operations by about 80 percen~. 
compared to operations controlled to 
levels contained in SIPs existing at the 
end of 1978. National emissions of VOC 
will be reduced by about 4,800 
megagrams per year by 1983 based on 
the projection that four new assembly 
plants are planned by that year. 

Water pollution impacts of the 
standards will be relatively small 
compared to the volume and quality of 
the wastewater discharged from plants 
meeting 1978 SIP levels. The standards 
are based on the use of waterborne 
coating materials. These materials will 
lead to a slight increase in the chemical 
oxygen deJr.and (COD) of the 
wastewater discharged from the surface 
coating operations within assembly 
plants. This increase in COD. however, 
is not great enough to requirJ! additional 
wastewater treatment capacity beyond 
that required in existing assembly plants 
using solvent-borne surface coating 
materials. 

The solid waste impact of the 
promulgated standards will be negligible 
compared to the amount of solid waste 
generated by existing assembly plants. 
The solid waste generated by 
waterborne coatings. however. is very 
sticky and equipment cleanup is more 
time-consuming lhan for solvent-borne 
coatings. Solid wastes from waterborne 
coatings will not present any special 
disposal problems since they can be 
disposed of by conventional landfill 
procedures. 

National energy consumption will be 
increased by the use of waterborne 
coatings to comply with the standards. 
The equivalent of an additional 18,000 
barrels of fuel oil will be consumed per 
year at a typical assembly plant. This is 
an increase of about 25 percent in the 
energy consumption of a typical 
automobile surface coating operation. 
National energy consumption will 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 impacts presented 
here are based on the use of waterborne 
coatings which will require extensive air 
conditioning in the affected facilities to 
meet temperature and humidity 
requirements. High solids coatings, 
while promising. are not yet adequately 
demonstrated to be used as the basis of 
the standards. However. to the extent 
new facilities comply with the standards 
through the use of higher solids content 
coatings. improved transfer efficiencies, 
and the use of incineration, with heat 
recovery, the energy impacts will be less 
than presented here. 

The standards will 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 
assembly plants planned by 1983 will be 
increased by approximately $19 million 
as a result of the standards. These 
incremental costs represent about 0.2 
percent of the $10 billion planned for all 
capital expenditures. The corresponding 
annualized costs will be increased by 
approximately $9 million in 1983. The 
price of an automobile or light-duty 
truck will be increased by less than 0.1 
percent when spread over the 
manufacturer's entire prpduction. The 
Administrator considers this increase a 

·reasonable control cost. 

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 
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recommended for proposal. These 
meetings occurred on September 27 and 
28, 1977. The meetings were open to the 
public and each attendee was given 
ample opportunity to comment on the 
standards recommended for proposal. 
The st.andards were proposed in the 
Federal Register on October 5, 1979. 
Public comments were solicited al that 
time and copies of the Background 
Information Document (BID) were • 
distributed to interested parties. The 
public comment period extended from 
October 5, 1979, to December 14, 1979. 
with a public hearing on November 9, 
1979. 

In addition to five presentations at the 
public hearing, seventeen comment 
letters were received on the proposed 
standards of performance and on the 
two proposed reference methods, 
Methods 24 and 25. which were 
promulgated on October 3, 1980 (45 FR 
65956). These comments have been 
carefully considered and. where 
determined to be appropriate. changes 
have been made. 

Significant Comments and Changes to 
the Proposed Standards 

Comments on the proposed standards 
were received from automobile and 
light-duty truck manufacturers. coatings 
manufacturers, trade and professional 
associations, State air pollution control 
agencies, and Federal agencies. While a 
number of changes were made in the 
standards since proposal, the affected 
facilities. control techniques on which 
the standards are based, and the 
impacts remain as presented in the BID 
for the proposed standards. Detailed 
discussions of these comments can be 
found in the BID for the promulgated 
standards. The major comments have 
been combined into the following areas: 
General, Emission Control Technology, 
Economic Impacts, Legal 
Considerations, and Reference Methods 
and Monitoring. 

General 
The proposed standards exempted 

certain specific changes which may 
occur in an existing facility from being 
considered a modification. One 
commenter requested that "Engineering 
Design Changes" be added to the list of 
exemptions to provide for those minor 
changes made during the model year to 
improve quality or performance of the 
finished product. 

No changes were made in the 
standards as a result of this comment. 
While requested, data were not received 
defining the term "Engineering Design 
Changes." EPA. therefore. re-examined 
the available_ data. Under § 80.397, 
changes in the application of coatings to 
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increase coating film thickness are 
already exempted. In addition, minor 
operational changes which could 
include design changes are allowed as 
long as emissions are not increased. 
Therefore, EPA has concluded that 
sufficient relief is already provided in 
the standards and "engineering design 
changes" will not specifically be 
exempted. · 

Similarly, changes made to comply 
with SIP requirements were requested 
by one commenter to be added to the 
list of exemptions. 

Changes to an existing facility made 
to comply with a SIP should reduce 
emissions rather than increase them. 
Therefore, it also would not be 
considered a modification. If a SIP
required change is significant enough to 
be considered as a reconstruction in 
accordance with provisions of § 00.15, 
the standards would apply only if it is 
determined to be technically and 
economically feasible. 

One commenter stated that the 
transfer efficiency for waterborne air 
atomized spray was measured to be 36 
percent instead of 40 percent at a new 
plant and that this value should be used 
as the basis for the standards. 

At the time the standards were 
proposed, the volume of coating material 
required for line purging during color 
changes in a topcoat operation was not 
considered to have a significant impact 
on transfer efficiency. Recent tests 
conducted by the commenter and 
submitted in support of his position have 
indicated that line purging does have an 
impact. However, the same tests also 
indicated the technology is available to 
control this source of voe emission by 
collecting the purge material or by 
incorporating design and operational 
changes to the spray system, thereby 
increasing transfer efficiency. After 
evaluating and discussing these data 
with the commenter. EPA agrees that 
changes to the proposed standards 
should be made. The baseline transfer 
efficiency for air atomized spray 
systems for waterborne coatings without 
purge after each vehicle on which the 
emission limits for guide coat operations 
were established has been changed from 
40 percent to 39 percent. The 
corresponding baseline transfer 
efficiency for air atomized spray 
systems for waterborne coatings with 
partial purge and partial purge capture 
on which the emission limits for topcoat 
operations were established has been 
changed from 40 to 37 percent. As a 
result. the emission limits have been 
changed to 1.40 kilograms of voe per 
liter of applied coating solids from guide 
coat operations. and 1.47 kilograms of 

voe per liter of applied coating solids 
from topcoat operations. 

In addition to the changes in the 
emission limitations, changes were 
made to the table of transfer efficiencies 
in § 60.393. Separate transfer efficiencies 
have been established for waterborne 
and solvent-borne air atomized spray 
systems since data indicate that higher 
transfer efficiencies can be realized with 
solvent-borne coatings. Also, because of 
the significance of line purging, separate 
tables of transfer efficiencies arc now 
established for systems which collect 
100 percent of the purge material and for 
systems which purge after each vehicle 
and do not collect any of the purge 
material. Provisions have also been 
made to allow the use of appropriate 
transfer efficiencies for systems which 
employ partial purge capture. 

A number of commenters requested 
that the standards allow an exemption 
for special paints and colors which may 
be used in relatively small volumes 
because an arithmetic average of all 
coatings as required in the proposed 
standards could result in values greatly 
different than a volume weighted 
average. 

The proposed standards required that 
an arithmetic average voe content of 
all topcoat materials be used in 
determining emissions. This form of 
averaging was originally believed to 
provide a simple and reasonably 
accuratl} approximation of the volume 
weighted average voe content of the 
coating materials actually used. 
However, for many of the new paint 
systems, a small percentage of the 
colors accounts for a large percentage of 
the paint used. Therefore, the arithmetic 
average can be significantly different 
from the weighted average. The 
promulgated standards require that 
compliance be demonstrated by a 
performance test which involves the 
calculation of the volume weighted 
average mass of voe per volume of 
applied coating solids for each calendar 
month. While this does not exempt 
special paints and colors, it does allow 
their use in small volumes with an 
equitable impact on the overall average, 
and therefore the concerns of the 
commenters have been addressed. 

Comments were received which 
requested that the coating of plastic car 
bodies and plastic components used on 
metal car bodies be excluded from the 
standards. Data provided by the 
commenter indicated significant 
problems associated with the use of 
surface coatings designed for sheet 
metal on plastic bodies or plastic body 
components. These include the 
increased incidence of ruptures and 
delaminations in the plastic substrate 
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with the increased temperatures 
required to cure waterborne coatings. 
Similarly, the increased temperatures 
associated with waterborne coatings 
may cause defects in the materials used 
to join plastic body components. 

The objections raised by the 
commenter were judged reasonable. 
Since current industry practice is to coat 
temperature sensitive plastic boqies and 
body components on separate lines. the 
standards have been changed to exclude 
those operations. However, plastic body 
components that are attached to the 
metal body before it is coated do not 
cause the coating operation of that body 
to be excluded. 

Emission Control Technology 

Two commenters objected to the 
weighted average method of determining 
the voe content of prime coat material 
because of problems they anticipate 
with "flow control" additives. Flow 
control additives are added to an 
electrodeposition (EDP) tank to maintain 
or improve the application process and 
are added on a periodic basis. The 
commenters claim that flow control 
additives should not be included when 
determining the mass of voe per 

• volume of applied coating solids 
because flow control additives are not 
added on a continuous basis. The 
commenters contended that 
determinations of voe when flow 
control additives are added will differ 
greatly from periods when flow control 
additives are not added. 

The prime coal emission limit is based 
on a volume of solids weighted average 
voe content of all makeup material 
including flow control additives. added 
to an EDP tank during one calendar 
month. Flow control additives are high 
in voe content but are added only 
periodically as stated by the commenter. 
If a short time period (such as daily) 
were used to calculate voe emissions, 
the effect of flow control additions could 
be significant, causing wide daily 
fluctuations. A longer averaging period 
dampens these fluctuations. Information 
supplied to EPA during the development 
of these standards indicates that 
makeup material including flow control 
additives is available to meet an 
emission limit of 0.16 kilograms of voe 
per liter of applied coating solids when 
averaged over a calendar month. 
Therefore, a monthly averaging period 
and the proposed value, including flow 
control additives. are appropriate. 

Several commenters objected to the 
prime coat emission limit, which is 
equivalent to 1.2 pounds of voe per 
gallon of coating minus water. claiming 
that such prime coat material is not 
a·1ailable. 
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As indicated above. data from one 
automobile manufacturer indicates that 
prime coat material including flow 
control additives is available and 
operating experience demonstrates that 
the emission limit established for prime 
coat operations is achievable. Therefore. 
the emission limit will not be changed. 

Economic Impacts 
Two commenters recommended that 

separate standards be established for 
modified or reconstructed plants due to 
the differences in economic impacts. 

If a physical or operational change 
were made to an existing facility at an 
automobile or light-duty truck plant 
which would potentially increase voe 
emissions. the owner or operator could 
implement changes necessary to hold 
voe emissions at or below the previous 
level so as not to be subject to the 
promulgated standards. This course of 
action would be less costly to the plant 
than implementing control strategies to 
meet the promulgated new source 
performance standards. This reduction 
in emissions could be accomplished by 
switching to a lower voe content 
coating or by incineration of a portion of 
the VOC emission stream. Both of these 
options are available to all plants and 
are reasonable. 

Although it is unlikely to happen, if an 
existing facility is modified and is 
required to meet the limits of the NSPS, 
the cost of implementing control 
strategies to meet the standards would 
be more costly but would still be 
affordable. Some existing plants may 
not be able to use the full range of 
control options because of physical 
constraints. For example, an existing 
enamel plant may not have enough room 
in its existing spray booths to use 
waterborne coatings. The enamel booths 
are shorter than the ones required for 
waterborne coatings. Nevertheless, the 
enamel plant has other options such as 
use of higher solids enamels and 
incineration which would be available 
to all such plants. 

Control options that are affordable 
are available to all existing plants to 
reduce emissions to pre-modification 
levels or to meet the levels of the 
promulgated standards; therefore, the 
development of separate standards for 
modifications is not justified. 

Under § 60.15 if physical or 
operational changes were made to an 
existing plant and the fixed capital cost 
of the new components exceeded 50 
percent of the fixed capital cost that 
would be required to construct a 
comparable new facility, and it is 
technologically and economically 
feasible to meet the standards, the 
changes would qualify as a 

reconstruction. During development of 
the standards. EPA found that the 
capital cost of a new coating facility is 
approximately $30.000.000 {average of· 
solvent-borne enamel and lacquer 
systems) and that the capital cost of 
implementing the standards is 
approximately $750.000 for that facility. 
In the extreme situation under 
reconstruction where the cost of a 
reconstructed facility would be 
$15.000,000, or 50 percent of the cost of a 
new facility, the cost of implementing 
the standards would still be $750,000 or 
o.,5 percent of the capital cost of the 
facility. The Administrator believes that 
this cost is not unreasonable and that 
relief is provided for a source in unusual 
financial stiuations through § 60.15 
which requires that it be economically 
feasible for a reconstructed source to 
meet the applicable standards. 
Therefore, separate standards for 
reconstructed plants are not justified. 
The promulgated standards will apply to 
modified and reconstructed facilities as 
well as new facilities. 

legal Considerations 
One commenter suggested that EPA 

should develop criteria to identify 
innovative control technologies for 
which "innovative waivers" may be 
granted. 

On October 31, 1979, the White House 
issued a fact sheet on the President's 
Industrial Innovation Initiatives. 
Included in this fact sheet is a directive 
for the EPA Administrator to develop 
and publicize a clear implementation 
policy and set of criteria for the award 
of "innovative waivers" and to "assess 
the need for further regulatory 
authority." EPA is committed to carrying 
out this directive, and therefore the 
Administrator has requested that the 
Office of Enforcement initiate an 
implementation policy regarding the 
award of innovative technology 
waivers. 

EPA will consider, but is not 
committed to, the commenter's request 
for specific innovative control 
technology criteria or procedures for 
issuing waivers for automobile and 
light-duty truck surface coating 
operations: EPA's decision will, in part. 
depend upon the outcome of the 
development of general criteria for 
innovative technology waivers. 

Until the innovative control 
technology criteria! are issued, EPA will 
continue to handle Section 111(j) waiver 
requests on a case-by-case basis. 

Reference Methods and Monitoring 
The two reference methods, Methods 

24 and 25, were proposed along with the 
proposed standards for automobile and 
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light-duty truck surface coating 
operations. Subsequently. these methods 
have been promulgated separately from 
these standards on Oct. 3. 1980 (45 FR 
65956). 

A revised version of the proposed 
Method 24 (Candidate 2) has been 
promulgated as the method to determine 
data used in the calculation of the voe 
content of coatings. Procedures have 
been added to Method 24 to ensure that 
analytical data fall within established 
precision limits. In addition, the 
laboratory procedure for determining 
volume fraction of solids has been 
eliminated. Method 24 now requires 
volume fraction of solids be calculated 
from the coatings manufacturers' 
formulation data. 

Changes to Method 25 include the 
new requirement of a performance test 
prior to use of analytical equipment. In 
addition. routine daily calibrations have 
been modified to be less time
consuming. Finally. minimum 
performance specifications for 
components of analytical equipment 
have been specified. 

The detailed comments and responses 
regarding Methods 24 and 25 are 
presented in "Reference Methods 24 and 
25-Background Information for 
Promulgated Test Methods" (EPA-450/ 
3-79-030c}. 

In addition. one commenter 
recommended that Method 2 should not 
be specificaily required and that a 
manifold system should be permitted for 
mixing and collecting a combined 
sample for multiple stacks in lieu of 
sampling each stack separately. 

Method 2 requires that the volumetric 
flow rate be measured at the traverse 
points specified by Method 1. For new 
sources, provisions can be made during 
the design stage to allow for the proper 
location of the sampling ports which 
would be required. For reconstructed or 
modified sources where the standards 
may be applicable, the owner or 
operator can install stack extensions or 
use an increased number of traverse 
points as specified in Method 1. 
Therefore, the requirement to use 
Method Z to measure the volumetric 
flow rate is reasonable and will not be 
changed. 

In principle, a manifold system is 
acceptable. However, since many 
details are involved in designing an 
acceptable manifold system, approval of 
such a sampling technique will be made 
if the owner or operator can show to the 
Administrator's satisfaction that the use 
of a manifold system yields results 
comparable to those obtained by testing 
all stacks. 

Several commenters stated opposition 
to the requirement dealing with the 
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monitoring of incinerators which are 
used to control VOC emissions. These 
commenters stated that the required 
accuracy of the temperature monitoring 
device ( ± 2°C or ± 3.5°F) was too 
restrictive. 

Data solicited bv EPA from 
incinerator and te~perature monitor 
vendors confirm that at the high 
temperatures 7~20°C (1400-1500'F) at 
which these incinerators operate. the 
required accuracy was too restrictive. 
As a result. it has been changed to the 
greater of ±0.75 percent of the 
temperature being measured expressed 
in degrees Celsius or ±2.5'C (±4°F). 

Reports Impact Analysis 

A reports impact analysis for the 
automobile and light-duty truck surface 
coating operations standards was 
prepared in implementation of Executive 
Order 12044 (44 FR 30988, May 29. 1979). 
The purpose of the analysis is to 
estimate the economic impact of the 
reporting and recordkeeping 
requirements that would be imposed by 
the promulgated standards and by those 
appearing in the General Provisions of 
430 CFR Part 60. The standards would 
require the preparation of three types of 
reports. First. the General Provisions 
(Subpart A of 40 CFR 60) would require 
notification reports which inform the 
Agency of facilities subject to new 
source performance standards (NSPSJ. 
These reports include notification of 
construction. anticipated start-up, actual 
start-up. and physical or operational 
changes. Second. reports of the results 
of the performance test performed each 
calendar month would be required for 
those months when the affected facility 
is not in compliance with the standards. 
Third. quarterly reports from the owner 
or operator of a facility using 
incineration devices to comply with the 
standard would be required for periods 
when incinerator temperature falls 
below that measured during the 
incinerator's most recent performance 
test. These reports will show whether 
these devices are being properly 
openlled and maintained. 

The respondent group to the reporting 
requirements of the standards would be 
the automobile and light-duty truck 
manufacturing industry. It is estimated· 
th Ht through the fifth year of standards 
applicability. approximately four new, 
modified. or reconstructed assembly 
plants will have been established which 
would have to comply with the reporting 
requirements of the standards. To 
implement the reporting requirements of 
the standards through the first five years 
of applicability the automobile and light
duty truck manufacturing industry 

would incur a manpower demand of 
about six man-years. 

A copy of the Reports Impact 
Analysis is included in subcategory lV-J 
of the automobile and light-duty truck 
surface coating operations docket A-79-
05. 

Docket 

The docket is an organized and 
complete file of all the information 
submitted lo or (Jthenivise considered by 
EPA 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. 
Along with the statement of basis and 
purpose of the promulgated rule and 
EPA responses to comments, the 
contents of the docket will serve as the 
record in case of judicial review. 
[Section 307 (d)(aJ). 

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 and agencies. Comments 
were requested specifically on Method 
24 (Candidate 1 and Candidate 2) anct 
on the coating material used as the basis 
for the prime coal emission limit. 

lt 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. and any 

· nonair quality health and environmental 
impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated (Section lll(a)(t)I. 

Although emission control technology 
may be available that can reduce 
emission below those levels required lo 
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 
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Act. may require the imposition of a 
more stringent emission standard in 
several situations. 

For example. applicable costs do not 
necessarily play as prominent a role in 
determining the "lowest" achievable 
emission rate" (LAER) for new or 
modified sources locating in 
nonattainment areas (i.e .. tho:;e areas 
where statutorily mandated 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 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 

[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. 

A similar situalio
0

n may arise under 
the prevention of significant 
deterioration of air quality provisions of 
the Act. These provisions require that 
certain sources employ BACT as defined 
in Section 169(3) for all pollutants 
regulated under the Act. 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 cases. SIPs 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, S!Ps 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 to limitations more stringent 
than standards of performance under 
Section 111. and prospective owners and 
operators of new sources should be 
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aware of this possibility in planning for 
such facilities. 

This regulation will be reviewed four 
years from the date of promulgation as 
required by the Clean Air Act. This 
review will include an assessment of 
such factors as the need for integration 
with other programs. the existence of 
alternative methods. enforceability. 
improvements in emission control 
technology. and reporting requirements. 
The reporting requirements in this 
regulation will be reviewed as required 
under EPA's sunset policy for reporting 
requirements in regulations. 

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 111(b) of the Act. An 
economic impact assessment was 
prepared for the proposed standards 
and for other regulatory alternatives. All 
aspects of the assessment were 
considered in the formulation of the 
standards to ensure that the 
promulgated standards would represent 
the best system of emission reduction 
considering costs. The economic impact 
assessment is included in the BID for the 
proposed standards. 

Dated: December 17, 1980. 
Douglas M. Costle, 
Administrator 

40 CFR Part 60 is amended as follows: 
1. By adding a definition of the term 

"volatile organic compound" to § 60.2 of 
Subpart A-General Provisions as 
follows: 

§ 60.2 Definitions 
"Volatile Organic Compound" means 

any organic compound which 
participates in atmospheric 
photochemical reactions; or which is 
measured by a reference method, an 
equivalent method, an alternative 
method, or which is determined by 
procedures specified under any subpart. 

2. By adding Subpart MM as follows: 

Subpart MM-Standard• Of Performance 
tor Automobile and Ught·Duty Truck 
Surface Coating Operations 

Sec. 
60.390 Applicability and designation of 

affected facility. 
60.391 Definitions. 
60.392 Standards for vol a tile organic 

compounds. 
60.393 Performance test and compliance 

provisions. . 
60.394 Monitoring of emissions and 

operations. 
60.395 Reporting and recordkeeping 

requirements. 
60.396 Reference methods and procedures. 
60.397 Modifications. 

Authority.-Sections 111 and 301(a) of the 
Clean Air Act, es amended (42 U.S.C. 7411, 

7601(a)), and additional authority as noted 
below. 

Subpart MM-Standards of 
Performance for Automobile and Light 
Duty Truck Surface Coating 
Operations 

§ 60.390 Appllcablllty and designation ot 
affected taclllty. 

(a) The provisions of this subpart 
apply to the following affected facilities 
in an automobile or light-duty truck 
assembly plant: each prime coat 
operation, each guide coat operation, 
and each topcoat operation. 

(b) Exempted from the provisions of 
this subpart are operations used to coat 
plastic body components or all-plastic 
automobile or light-duty truck bodies on 
separate coating lines. The attachment 
of plastic body parts to a melal body 
before the body is coated does not cause 
the metal body coating operation to be 
exempted. 

(c) The provisions of this subpart 
apply lo any affected facility identified 
in paragraph (a) of this section that 
begins construction, reconstruction, or 
modification after October 5, 1979. 

§ 60.391 Definitions. 
(a) All terms used in this subpart that 

are not defined below have the meaning 
given to them in the Act and in Subpart 
A of this part. 

"Applied coating solids" means the 
volume of dried or cured coating solids 
which is deposited and remains on the 
surface of the automobile or light-duty 
truck body. 

"Automobile" means a motor vehicle 
capable of carrying no more than 12 
passengers. 

"Automobile and light-duty truck 
body" means the exterior surface of an 
automobile or light-duty truck including 
hoods, fenders, cargo boxes, doors, and 
grill opening panels. 

"Bake oven" means a device that uses 
heat to dry or cure coatings. 

"Electrodeposition (EDP)" means a 
method of applying a prime coat by 
which the automobile or light-duty truck 
body is submerged in a tank filled with 
coating material and an electrical field 
is used to effect the deposition of the 
coating material on the body. 

"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. 

"Flash-off area" means the structure 
on automobile and light-duty truck 
assembly lines between the coating 
application system (dip tank or spray 
booth) and the bake oven. 
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"Guide coat operation" 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 
between the prime coat and topcoat 
operation on the components of 
automobile and light-duty truck bodies. 

"Light-duty truck" means any motor 
vehicle rated at 3,850 kilograms gross 
vehicle weight or less. designed mainly 
to transport property. 

"Plastic body" means an automobile 
or light-duty truck body constructed of 
synthetic organic material. · 

"Plastic body component" means any 
component of an automobile or light
duty truck exterior surface constructed 
of synthetic organic material. 

"Prime coat operation" means the 
prime coat spray booth or dip tank, 
flash-off area, and bake oven(s) which 
are used to apply and dry or cure the 
initial coating on components of 
automobile or light-duty truck bodies. 

"Purge" or "line purge" means the 
coating material expelled from the spray 
system when clearing it. 

"Solvent-borne" means a coating 
which contains five percent or less 
water by weight in its volatile fraction. 

"Spray application" means a method 
of applying coatings by atomizing the 
coating material and directing the 
atomized material toward the part to be 
coated. Spray applications can be used 
for prime coat. guide coat, and topcoat 
operations. 

"Spray booth" means a structure 
housing automatic or manual spray 
application equipment where prime 
coat, guide coat, or topcoat is applied to 
components of automobile or light-duty 
truck bodies. 

"Surface coating operation" means 
any prime coat, guide coat, or topcoat 
operation on an automobile or light-duty 
truck surface coating line. 

"Top.coat operation" means the 
topcoat spray booth, flash-off area, and 
bake oven(s) which are used to apply 
and dry or cure the final coating(s) on 
components of automobile and light
duty truck bodies. 

"Transfer efficiency" means the ratio 
of the amount of coating solids 
transferred onto the surface of a part or 
product to the total amount of coating 
solids used. 

"VOC content" means all volatile 
organic compounds that are in a coating 
expressed as kilograms of voe per liter 
of coating solids.· 

"Waterborne" or "water reducible" 
means a coating which contains more 
than five weight percent water in its 
volatile fraction. 

(b) The nomenclature used in this 
subpart has the following meanings: 
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e.;=Concentration of voe (as carbon) in the 
effluent gas flowing through slack (j) 
leaving the control device (parts per million 
by volume). 

e.,=concentration of voe (as carbon) in the 
effluent gas flowing through stack (i) 
entering the control device (parts per 
million by volume). 

en.= concentration of voe (as carbon) in the 
effluent gas flowing through exhaust stack 
(k) not entering the control device (parts 
per million by volume). 

Dc;=density of each coating (i) as received 
(kilograms per liter). 

Do;=density of each type VOe dilution 
solvent (j) added to the coatings. as 
received (kilograms per liter), 

D, =density of voe recovered from an 
affected facility (kilograms per liter), 

E =voe destruction efficiency of the control 
device. . 

F =fraction of total voe which is emitted by 
an affected facility that enters the control 
device. 

G =volume weighted average mass of voe 
per volume of applied solids (kilograms per 
liter), 

L,,, =volume of each coating (i) consumed, as 
received (liters). 

L,;'/= volume of each coating (i) consumed by 
each application method (I). as received 
liters), 

Lo;= volume of each type voe dilution 
solvent (j) added to the coatings. as 
received (liters), 

L, =volume of voe recovered from an 
affected facility (liters). 

L,, =volume of solids in coatings consumed 
(liters), 

M• =total mass of voe in dilution solvent 
[kilograms), 

Mo= total mass of voe in coatings as 
received (kilograms). 

M, =total mass of voe recovered from an 
affected facility (kilograms), 

N =volume weighted average mass of VOe 
per volume of appll'ed coating solids after 
the control device 

G kilograms of voe ' 
iter of applied solid~ 

Q., =volumetric flow rate of the effluent gas 
flowing through stack (j) leaving the control 
device [dry standard cubic meters per 
hour). 

Q., =volumetric flow rate of the effluent gas 
flowing through stack (i) entering the 
control device [dry standard cubic meters 
per hour). 

On.= volumetric flow rate of the effluent gas 
flowing through exhaust stack (k) not 
entering the control device (dry standard 
cubic meters per hour), 

T =overall transfer efficiency. 
T, =transfer efficiency for application method 

(/]. . 

V,. =proportion of solids by volume in each 
coating [i) as received 

(liter solids\ 
\liter coating) and 

w •• =proportion of voe by weight in each 
coating (i), as received 

G
kilograms voe '\ 

kilograms coating) 

§ 60.392 Standards for volatile organic 
compounds 

On and after the date on which the 
initial performance test required 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 voe emissions in 
excess of: 

(a) 0.16 kilograms of voe per liter of 
applied coating solids from each prime 
coat operation. 

(b) 1.40 kilograms of voe per liter of 
applied coating solids from each guide 
coat operation. 

(c) 1.47 kilograms of voe per liter of 
applied coating solids from each topcoat 
operation. 

§ 60.393 Performance test and compliance 
provisions. 

(a) Sections 60.8 (d) and (f) do not 
apply to the performance test 
procedures required by this section. 

(b) The owner or operator of an 
affected facility shall conduct an initial 
performance test in accordance with 
§ 60.8(a) and thereafter for each 
calendar month for each affected facility 
according to the procedures in this 
section. 

(c) The owner or operator shall use 
the following procedures for determining 
the monthly volume weighted average 
mass of voe emitted per volume of 
applied coaling solids. 

(1) The owner or operator shall use 
the following procedures for each 
affected facility which does not use a 
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capture system and a control device to 
comply with the applicable emission 
limit specified under § 60.392. 

(i) Calculate the volume weighted 
average mass of voe per volume of 
applied coating solids for each calenc;lar 
month for each affected facility. The 
owner or operator shall determine the 
composition of the coatings by 
formulation data supplied by the. 
manufacturer of the coaling or from data 
determined by an analysis of each 
coating, as received, by Reference 
Method 24. The Administrator may 
require the owner or operator who uses 
formulation data supplied by the 
manufacturer of the coaling lo 
determine data used in the calcu1ation 
of the voe content of coatings by 
Reference Method 24 or an equivalent or 
alternative method. The owner or 
operator shall determine from company 
records on a monthly basis the volume 
of coating consumed, as received, and 
the mass of solvent used for thinning 
purposes. The volume weighted average 
of the total mass of voe per volume of 
coating solids used each calendar month 
will be determined by the following 
procedures. 

(A) Calculate the mass of voe used 
in each calendar month for each 
affected facility by the following 
equation where "n" is the total number 
of coatings used and "m" is the total -
number of voe solvents used: 

m 
+ E LdJ. DdJ. 
j=l 

[I L.u Dcll will be zero if no voe solvent 
is added to the coatings. as received). 

(b) Calculate the total volume of 
coaling solids used in each calendar 
month for each affected facility by the 
following equation where "n" is the total 
number of coatings used: 
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(cJ Select the appropriate transfer 
efficiency (TJ from the following tables 
for each surface coating operation: 

Apphcatl0f1 Method 

Alf Atormzed Spray (waterborne coating) .. 
Air A.1om1zed Spray (sotvenl-borne coaling) .... 
Manual Etectrostat1c: Spray .. 
Automatic Electrostattc Spray ..... 
EiectrodeposrtK>n .. 

Transfer 
efhcKJncr 

0.39 
0.50 
0.75 
0.95 
t.00 

The values in the table above represent 
an overall system efficiency which 
includes a total capture of purge. If a 
spray system uses line purging after 
each vehicle and does not collect any of 
the purge material, the following table 
shall be used: 

Application Method 

All Atomized Spray (waterborne coating) ... 
Air Atomized Spray (sotvent·bome coating) ... 
Manual Electrostatic Spray ... 
Automatic Electrostatic Spray .... 

Transfer 
elflcienCy 

0.30 
0.40 
0.62 
0.75 

If the owner or operator can justify to 
the Administraior's satisfaction that 
other values for transfer efficiencies are 
appropriate, the Administrator will 
approve their use on a case-by-case 
basis. 

(J) When more than one application 
method (/) is used on an individual 
surface coating operation, the owner or 
operator shall perform an analysis to 
determine an aver11ge transfer efficiency 
by the following equation where "n" is 
the total number of coatings used and 
"p" is the total number of application 
methods: 

n p 
E E TR. Vs; Lci.e. 

i=l .e.=1 
T = 

Ls 

(DJ Calculate the volume weighted 
average mass of voe per volume of 
applied coating solids (G) during each 
calendar month for each affected facility 
by the following equation: 

G = 

(ii) If the volume weighted average 
mass of voe per volume of applied 
coating solids (G). calculated on a 
calendar month basis, is less than or 
equal to the applicable emission limit 
specified in § 60.392. the affected facility 
is in compliance. Each monthly 
calculation is a performance test for the 
purpose of this subpart. 

(2) The owner or operator shall use 
the following procedures for each 
affected facility which uses a capture 
system and a control device that 
destroys voe (e.g., incinerator) to 
comply with the applicable emission 
limit specified under § 60.392. 

(i) Calculate the volume weighted 
average mass of voe per volume of 
applied coating solids (G) during each 
calendar month for each affected facility 
as described under § 60.393(c)(1)(i). 

(ii) Calculate the volume weighted 
average mass of voe per volume of 
applied solids emitted after the control 
device, by the following equation: 
N=G!1-FE] 

(A) Determine the fraction of total 
voe which is emitted by an affected 
facility that enters the control device by 
using the following equation where "n" 
is the total number of stacks entering the 
control device and "p" is the total 
number of stacks not connected to the 
control device: 

F = 

If the owner can justify to the 
Administrator's satisfaction that another 
method will give comparable results, the 
Administrator will approve its use on a 
case-by-case basis. 

(1) In subsequent monihs, the owner 
or operator shall use the most recently 
determined capture fraction for the 
performance test. 

(BJ Determines the destruction 
efficiency of the control device using 
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values of the volumetric flow rate of the 
gas streams and the voe content (as 
carbon) of each of the gas streams in 
and out of the device by the following 
equation where "n" is the total number 
of stacks entering the control device and 
"m" is the total number of stacks leaving 
the control device: 

E= n 
E Qb· Cb. ; =l 1 1 

(J) In subsequent months. the owner 
or operator shall use the most recently 
determined voe destruction efficiency 
for the performance test. 

(C) If an emission control device 
controls the emissions from more than 
one affected facility. the owner or 
operator shall measure the voe 
co'ncentration (Cb;) in the effluent gas 
entering the control device (in parts per 
million by volume) and the volumetric 
flow rate (Qb1) of the effluent gas (in dry 
standard cubic meters per hour) entering 
the device through each stack. The 
destruction or removal efficiency 
determined using these data shall be 
applied to each affected facility served 
by the control device. 

(iii) If the volume weighted average 
mass of voe per volume of applied 
solids emitted after the control device 
(N) calculated on a calendar month 
basis is less than or equal to the 
applicable emission limit specified in 
§ 60.392. the affected facility is in 
compliance. Each monthly calculation is 
a performance test for the purposes of 
this subpart. 

(3) The owner or operator shall use 
the following procedures for each 
affected facility which uses a capture 
system and a control device that 
recovers the voe (e.g .• carbon 
adsorber) to comply with the applicable 
emission limit specified under § 60.392. 

(i) Calculate the mass of VOC 
(M0 +Md) used during each calendar 
month for each affected facility as 
described under§ 60.393(cJll)(i). 
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(ii) Calculate the total volume of 
coating solids (L1 ) used in each calendar 
month for each affected facility as 
described under§ 60.393(c)(l)(i). 

(iii) Calculate the mass of VOC 
recovered (M,) each calendar month for 
each affected facility by the following 
equation: M,= L,D, 

(iv) Calculate the volume weighted 
average mass of voe per volume of 
applied coating solids emitted after the 
control device during a calendar month 
by the following equation: 

(v) If the volume weighted average 
mass of voe per volume of applied 
solids emitted after the control device 
(NJ calculated on a calendar month 
basis is less than or equal to the 
applicable emission limit specified in 
§ 60.392. the affected facility is in 
compliance. Each monthly calculation is 
a performance test for the purposes of 
this subpart. 

§ 60.3!14 Monltortne of Qmloolomi imd 
openitlono. 

The owner or operator of an affected 
facility which uses an incinerator to 
comply with the emission limits 
specified under § 60.392 shall install, 
calibrate, maintain. and operate 
temperature measurement devices as 
prescribed below: 

(a) Where thermal incineration is 
used, a temperature measurement 
device shall be installed in the firebox. 
Where catalytic incineration is used, a 
temperature measurement device shall 
be installed in the gas stream 
immediately before and after the 
catalyst bed. 

(b) Each temperature measurement 
device shall be installed, calibrated, and 
maintained according to accepted 
practice and the manufacturer"s 
specifications. The device shall have an 
accura.-:y of the greater of ±0.75 percent 
of the temperature being measured 
expressed in degrees Celsius or ±2.5° C. 

Jc) Each temperature measurement 
device shall be equipped with a 
recording device so that a permanent 
record is produced. ' 
(Section 114 of the Clean Air Act as amended 
(42 u.s.c. 74140)) 

§ 60.395 Reporting and record!teeplne 
requlremento. 

(a) Each owner or operator of an 
affected facility shall include the data 
outlined in subparagraphs (1) and (2) in 
the initial compliance report required by 
§ 6o.8. 

(1) The owner or operator shall report 
the volume weighted average mass of 
voe per volume of applied coating 
solids for each affected facility. 

(2) Where compliance is achieved 
through the use of incineration. the 
owner or operator shall include the 
following additional data in the control 
device initial performance test requried 
by § 60.8(a) or subsequent performance 
tests at which destruction efficiency is 
determined: the combustion temperature 
(or the gas temperature upstream and 
downstream of the catalyst bed), the 
total mass of voe per volume of 
applied coating solids before and after 
the incinerator. capture efficiency, the 
destruction efficiency of the incinerator 
used to attain compliance with the 
applicable emission limit specified in 
§ 60.392 and a description of the method 
used to establish the fraction of voe 
captured and sent to the control device. 

(b) Following the initial report, each 
owner or operator shall report the 
\!Olume weighted average mass of VOC 
per volume of applied coating solids for 
each affected facility during each 
calendar month in which the affected 
facility is not in compliance with the 
applicable emission limit specified in 
§ 60.392. This report shall be 
postmarked not later than ten days after 
the end of the calendar month that the 
affected facility is not in compliance. 
Where compliance is achieved through 
the use of a capture system and control 
device, the volume weighted average 
after the control device should be 
reported. 

(c) Where compliance with§ 60.392 is 
achieved through the use of incineration, 
the owner or operator shall continuously 
record the incinerator combustion 
temperature during coating operations 
for thermal incineration or the gas 
temperature upstream and downstream 
of the incinerator catalyst bed during 
coating operations for catalytic 
incineration. The owner or operator 
shall report quarterly as defined below. 

(1) For thermal incinerators, every 
three-hour period shall be reported 
during which the average temperature 
measured is more than 28°C less than 
the average temperature during the most 
recent control device performance test 
at which the destruction efficiency was 
determined as specified under § 60.393. 

(2) For catalytic incinerators. every 
three-hour period shall be reported 
during which the average temperature 
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immediately before the catalyst bed. 
when the coating system is operational. 
is more than 28° C less than the average 
temperature immediately before the 
catalyst bed during the most recent 
control device performance test at 
which destruction efficiency was 
determined as specified under § 60.393. 
In addition. every three-hour period 
shall be reported each quarter during 
which the average temperature 
difference across the catalyst bed when 
the coating system is operational is less 
than 80 percent of the average 
temperature difference of the device 
during the most recent control device 
performance test at which destruction 
efficiency was determined as specified 
under § 60.393. 

(3) For thermal and catalytic 
incinerators. if no such periods occur. 
the owner or operator shall submit a 
negative report. 

(d) The owner or operator shall notify 
the Administrator 30 days in advance of 
any test by Reference Method 25. 
(Section 114 of the Clean Air Act as amended 
(42 u.s.c. 7414)) 

§ 60.3!16 Reference methods and 
procedures. 

(a) The reference methods in 
Appendix A to this part, except as 
provided in § 60.8 shall be used to 
conduct performance tests. 

(1} Reference Method 24 or an 
equivalent or alternative method 
approved by the Administrator shall be 
used for the determination of the data 
used in the calculation of the voe 
content of the coatings used for each 
affected facility. Manufacturers' 
formulation data is approved by the 
Administrator as an alternative method 
to Method 24. In the event of dispute. 
Reference Method 24 shall be the referee 
method. 

(2) Reference Method 25 or an 
equivalent or alternative method 
approved by the Administrator shall be 
used for the determination of the voe 
concentration in the effluent gas 
entering and leaving the emission 
control device for each stack equipped 
with an emission control device and in 
the effluent gas leaving each stack not 
equipped with a control device. 

(3) The following methods shall be 
used to determine the volumetric flow 
rate in the effluent gas in a stack: 

(i) Method 1 for sample and velocity 
traverses, 

(ii) Method 2 for velocity and 
volumetric flow rate, 

(iii) Method 3 for gas analysis. and 
(iv) Method 4 for stack gas moisture. 
(b) For Reference Method 24, the - -

coating sample must be a 1-liter sample 
taken in a 1-liter container. 



(c) For Reference Method 25, the 
sampling time for each of three runs 
must be at least one hour. The minimum 
sample volume must be 0.003 dscm 
except that shorter sampling times or 
smaller volumes, when necessitated by 
process variables or other factors, may 
be approved by the Administrator. Th~ 
Administrator will approve the sampling 
of representative stacks on a case-by
case basis if the owner or operator i:an 
demonstrate lo the satisfaction of the 
Administrator that the testing of 
representative stacks would yield 
results comparable to those that would 
be obtained by testing all stacks. 
(Sec. 114 of the Clean Air Act as amended (42 
u.s.c. 7414)) 

§ 60.397 Modifications. 
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 coating film 
thickness. 
!FR Doc. 80-40146 Filed !Z-23-80: 8:45 amJ 
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Review of Standard• of Performance 
for New Stationary Sources: Coal 
Preparation Plan~ -

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Review of standards. 

SUMMARY: EPA has reviewed the 
standards of perfonnance for coal 
preparation plants (41 FR 2232). 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 June 15, 1981. 
ADDRESS: Comments. 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~26. 

Background Information Document. 
The document "A Review of Standards 
of Performance for New Stationary 
Sources-Coal Preparation Plants" (EPA 
report number EPA-450/3-80--022) is 
available upon request from the U.S. 
EPA Library {MD-35), Research Triangle 
Park, N.C. 27711, telephone (919) 541-
2777. 

Docket. Docket No. A~26, 
containing supporting information used 
in reviewing the standards, is available 
for public inspection and copying . 
between 8:00 a.m. and 4:00 p.m .. Monday 
through Friday. at EPA's Central Docket 
Section, West Tower Lobby, Gallery 1, 
Waterside Mall. 401 M Street, S.W .. 
Washington, D.C. 20460. A reasonable 
fee may be charged for copying. 
FOR FURTHER INFORMATION CONTACT: 
Mr Stanley T. Cuffe (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, N.C. 277711; 
telephone (919) 541-5595. 
SUPPLEMENTARY INFORMATION: 

Background 
As prescribed by Section 111, 

proposal of standards of performance 
for coal preparation plants was 
preceded by the Administrator's 
determination that these plants 
contribute significantly to air pollution 
which causes or contributes to the 
endangerment of public health or 
welfare and by his p'ublication of this 
determination in the Federal Register. 

Coal preparation plants were selected 
for the development of standards based 
primarily on the. expectation of 
increased demand for coal and the 
beneficial impact which would result 
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from the application of beat technology 
for air pollution control. Coal 
preparation plants were recommended 
for consideration for standards in the 
"Report of the Committee on Public 
Works," U.S. Senate, September 17, 
1970, and named as a major source of air 
pollution in 40 CFR Part 52, "Prevention 
of Significant Air Quality Deterioration," 
as proposed in the Federal Register, 
August 27, 1974, (39 FR 31000). The 
recent emphasis on coal as a long-tenn 
source of fossil fuel energy will lend 
additional impetus to the growth of the 
coal preparation industry. 

On October 24, 1974 (39 FR 37922), 
under Section 111 of the Clean Air Act, 
as amended, the Administrator 
proposed standards of performance for 
the following affected facilities within 
the coal preparation industry: thermal 
dryers, pneumatic coal cleaning 
equipment (air tables), coal processing 
and conveying equipment (including 
breakers and crushers), screening 
(classifying) equipment, coal storage 
and coal transfer points, and coal 
loading facilities. 

The regulation, promulgated on 
January 15. 1976. (41 ffl 2232). covers 
sources handling more than 200 tons per 
day, and applies the following 
particulate concentration limits and 
opacities: thermal dryers, 0.070 g/dscm 
(0.031 gr/dscf) and less than 20 percent 
opacity; pneumatic coal cleaning 
equipment. 0.040 g/dscm (0.018 gr/dscf) 
and less than 10 percent opacity. The 
regulation also limits to less than 20 
percent the opacities of emissions from 
coal processing and conveying 
equipment, coal storage systems, and 
coal transfer and loading systems. 

The Clean Air Act Amendments of 
1977 require that the Adminstrator of 
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 the standards of 
performance for coal preparation plants 
and invites comment on the results of 
this review. 

Under Executive Order 12291. EPA is 
required to judge whether a regulation is 
a "major rule" and therefore subject to 
certain requirements of the Order. The 
Agency has determined that this 
regulation would result in none of the 
adverse economic effects set forth in 
Section 1 of the Order' es pounds for 
finding a regulation to be a "major rule". 
In fact. this action would impose no 
additional regulatory requirements 
because the Agency has decided not to 
undertake revision of the standards for 
coal preparation plants at this time. This 
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decision is based upon the fact that 
there has been no change in the type 
and performance of control systems for 
this industry since promulgation of new 
source performance standards. 

Flndinp 

Industry Growth Rate 

In 1974, there were approximately 390 
coal preparation plants operating in the 
United States. In 1979, there were about 
490 such plants. By 1985, it i!I estimated 
that about 40 new or modified facilities 
will have been added. 

In spite of the growth in the coal 
cleaning industry, the number of thermal 
dryers in the United States has declined 
from 184 in 1972 to 114 in 1977. Many 
new plants use centrifugal-type 
mechanical dryers which require no fuel 
and are therefore less expensive than 
thermal dryers. Seventeen thermal 
dryers (only about 35 percent of the 
number that EPA projected in 1974) have 
been constructed since the standards of 
perfomiance became effective. 

The use of air tables (pneumatic coal 
cleaning) was projected to decline in 
1974, but the standard was set because 
they were still available from equipment 
vendors and could have been installed 
without particulate control in the 
absence of a performance standard. 
Although three such facilities have been 
constructed since the standards of 
performance became effective, there has 
been a net decline in total number of 
facilities within the s. me time period. 

Emissions and Conbol Technology 

Current Particulate_ Control Technology 

The best available control technology 
for thermal dryers is still a centrifugal 
(cyclone) collector followed by a high 
efficiency venturi aqueous scrubber. The 
best control for pneumatic coal cleaning 
equipment is the centrifugal collector 

. followed by fabric filtration. No 
improvements on these control 
techniques have been demonstrated. 

Fugitive emissions from coal 
processing and conveying equipment, 
coal storage systems, and coal transfer 
and loading systems, are controlled by 
wetting and by enclosing aourcea of 
potential fugitive particulate emissions. 

Sulfur Dioxide Emissions 

The use of venturi scrubbers to collect 
particulate matter has the additional 
beqefit of removing most of the sulfur 
dioxide. Limited source test data 
indicate sulfur dioxide emissions of less 
than 10 percent of theoretical. Sulfur 
dioxide emissions from the venturi 
scrubbers do not appear to be 
significant. 

Emerging Control Technology 

No promising new particulate control 
techniques have been demonstrated 
since promulgation of the standards of 
performance for coal preparation plants. 

Standards of perfomtance for coal 
cleaning do not apply to lignite and sub
bituminous coals p_revalent in the West 
These fuel seams are relatively low in 
gross impurities, and preparation has 
historically been limited to crushing 
sufficiently to allow handling. 

Coals contain varying amounts of 
sulfur in the form of pyrites and 
chemically-bound sulfur. Coal cleaning 
removea aome pyrites, but little or no 
chemical sulfur. The removal of 
chemical sulfur from coal is being 
investigated, but no practical process ia 
yet demonstrated. 

Results Achievable With Demonstrated 
Control Technology 

Three pneumatic coal cleaning 
. aystems have been constructed and 
tested under the new source 
performance standards. All were in 
compliance, with particulate emissions 
ranging from 0.011 to 0.022 g/ dscm (0.005 
to 0.010 gr/dscf.) 

The thermal dryers which have 
achieved compliance have had 
particulate emissions ranging from 0.018 
to 0.070 g/dscm (0.007 to 0.031 gr/dscf). 

There haa been general compliance 
with the fugitive emission opacity limits 
from coal processing and conveying 
equipment. coal storaae systems, and 
coal transfer and loading systems. 

Conclusions 

Based upon this review of the 
standards of performance for coal 
cleaning, the followina conclusions were 
reached: 

t. Existing standards of performance 
for pneumatic coal cleaning and thermal 
drying systems are based on fabric 
mters and high-pressure-drop aqueous 
venturi scrubbers, respectively. Because 
there has been no change in the type 
and perfo~ance of control systems for 
these sources since promulgation, the 
existing standards are still appropriate. 

2. Emission tests of thermal dryers 
fired by sulfur-containing coals show 
that only minor quantities of SOa escape 
the water scrubbers that were installed 
to control particulate emissions. 
Therefore, added regulations to limit 
so. emissions are not necessary. 

3. The existing standards of 
performance do not apply to coal 
unloading stations. EPA plans to 
-investigate the need and the technology 
to regulate these sources of potential 
fugitive emissions. 
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Dated: April 8, 1981. 
Walter C. Barber, 
Aeling Administrator. 
(FR Do<:. 81-11%74 Plied ~1Mt: M&amJ 

126 
40 CFR Parts 60 and 61 

(A-7-FRL-1830-2) 

New Source Performance Standards; 
'Delegation of Authority to the State of 
Missouri and Addition of Address 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rulemaking. 

SUMMARY: The Missouri Department of 
Natural Resources (MDNR) has been 
delegated authority to implement and 
enforce the federal New Source 
Performance Standards (NSPS) 
regulations for 30 stationary source 
categories and national emission 
standards for five hazardous air 
pollutants. Notification of this 
delegation is published today elsewhere 
in the Federal Register. This document 
adds the address of the MDNR to which 
all reports, requests. applications, 
submittals. and communications to the· 
Administrator, as required by 40 CFR 
Part 60 and 40 CFR Part 61, must also be 
addressed. 
EFFECTIVE DATE: May 19, 1981. 
FOR FURTHER INFORMATION CONTACr. 
Mr. Charles W. Whitmore, Air, Noise 
and Radiation Branch, U.S. 
Environmental Protection Agency, 
Region VII, 324 E. 11th Street, Kansas 
City, Missouri 64.106. (816) 374-6525; FTS 
758-6525. 
SUPPLEMENTARY INFORMATION: The 
MDNR has been delegated authority to 
implement and enforce the federal New 
Source Performance Standards (NSPS) 
regulations for 30 stationary source 
categories and national emission 
standards for five hazardous air 
pollutants. Notification of this 
delegation is published today elsewhere 
in the Federal Register. The amended 40 
CFR 60.4(b)(AA). and 40 CFR 
61.04(b)(AA) adds the address of the 
MDNR to which all reports, requests, 
applications, submittals, and 
communications to the Administrator, as 
required by 40 CFR Part 60 and 40 CFR 
Part 61, must also be addressed. 
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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 
burdens are imposed upon the parties 
affected. 

The delegation which influenced this 
Administrative amendment was 
effective on December 16. 1980, and it 
serves no purpose to delay the technical 
change of this address in the Code of 
Federal Regulations. This rulemaking ls 
effective immediately, and is issued 
under the authority of Section 111 of the 
Clean Air Act, as amended. 42 U.S.C. 
§ 7412. 

Dated: May 4, 1981. 

William W. Rice 

Acting Regional Administrator. Region Vil. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

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 re~ ising subparagraph (AA) to read 
as follows: 

§ 60.4 Address. 

(b) ••• 

(AA) Missouri Department of Natural 
Resources, Post Office Box 1368, 
Jefferson City, Missouri 65101. 

127 

ENVIRONMENT AL PROTECTION 
AGENCY 

40 CFR Part 60 

IA-3-FRL 1823-1) 

Standards of Performance for New 
Stationary Sources; Delegation of 
Authority to the State of Delaware 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: This document amends EPA's 
regulations (40 CFR 60.4) to reflect 

delegation of authority to the State of 
Delaware to implement and enforce 
(:ertain standards of performance for 
new 1tationary sources. This delegation 
is based on a request from the State of 
Delaware that it be given this 
enforcement authority. 
IFFECTIVE DATI: May 27, 1981. 

FOR FURTHER INFORMATION CONTACT: 

Ben Mykijewycz. Environmental 
Engineer. Air Enforcement Branch. 
Environmental Protection Agency, 
Region Ill. 6th and Walnut Streets. 
Philadelphia, Pennsylvania 19105. 
Telephone (215) 597-9387. 

IUPPLEMENTAl'Y INFORMATION: 

I. Backgrowid 

On December 23. 1980. the State of 
Delaware requested delegation of 
authority to implement and enforce 
certain standards of performance for 
new stationary sources for electric 
utility s\eam generating units for which 
construction is commenced after 
September 18, 1978. The request was 
reviewed and on April 27, 1981 a letter 
was sent to John E. Wilson Ill. 
Secretary, Department of Natural 
Resources and Environmental Control, 
approving the delegation and outlining 
its conditions. The approval letter 
specified that if 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. 

II. Regulations Affected by This 
Document 

. Pursuant to the delegation of authority 
for 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 in today's 
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. as set forth below. 

Ill. General 

The Administrator finds good cause 
for forgoing 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 
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parties affected. The delegation which is 
reflected by this administrative 
amendment was effective on May 11, 
1981, and It serves no purpose to delay 
the technical change of this address to 
the Code of Federal Regulations. 

This rulemaking is effective 
immediately, and is iHued under the 
authority of Section 111 of the Clean Air 
Act. as amended. · 

Under Executive Order 12291. EPA 
must judge whether a regulation is 
"Major" and therefore subject to the 
requirement of a Regulatory Impact 
Analysis. This regulation is an 
administrative change and is not a 
major rule because it is not likely to 
result in: 

An annual effect on the economy of 
$100 million or more; 

A major increase in costs or prices for 
consumers, individual industries. 
Federal. State, or local government 
agencies. or geographic regions; or 

Significant adverse effects on 
competition, employment, investment. 
productivity. innovation. or on the 
ability of United States-based 
enterprises to compete with foreign
based enterprises in domestic or export 
markets. 

This regulati"n was submitted to the 
Office of Management and Budget for 
review as required by Executive Order 
12291. 

(42 u.s.c. 7411] 

Dated: April 27. 1981. 

Thomas C. Voltaggio. 

Acting Director. Enforcement Di1·isior.. 

Part 60 of Chapter l. Title 40 of the 
Code of Federal Regulations is amended 
as follo~s: 

1. In§ 60.4. paragraph (b) is amended 
by revising subparagraph (I) to read as 
follows: 

§ 60.• Address. 

(b) • • • 

(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; sewage 
treatment plants; and electric utility 
steam generating units), Delaware · 
Department of Natural Resources and. 
Environmental Control. Edward Tatnall 
Building. Dover. Delaware 19901. 
IFR o .. c 81-1~13 Filed S-~1: 11:45 aml 

lllLLIHO COO£ 15'0-:llMll 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40CfRP8rtaIOend11 

(Ao+FRL-1UCMJ 

Air PoHutlon; New Source R•vlewi 
Delegation of Authority to the State of 
Tennessee 

AGENcY: Environmental Protection 
Asency. 
ACTION: Final ruJe. 

IUMllAllY: The amendments below 
institute certain addre11 changes for 
reports and applications required from 
operators of certain aources aubject to 
Federal regulations. EPA bas delegated 
to the State of Tenne1111ee authority to 
review new and modified aources. The 
delegated authority includes the review 
under 40 CFR Part 80 for the standards 
of performance for new atationary 
aources and review under 40 CFR Part 
81 for national eml1111ion standards for 
hazardous air pollutants. A notice 
announcing the delegation of authority 
la published in the Notices section of 
this issue nf the Federal llellater. These 
amendmenta provide that all reports, 
requeata, applicationa, aubmittals, and 
communicationa previoualy required for 
the delegated review• will now be sent 
to the Division of Air Pollution Control, 
Tennessee Department of Public Health, 
256 Capitol Hill Building. Nashville, 
Tenne11ee 37219. 
llllFECTIW DATI: Aprll 11, 1980. 
POii FUllTHU INFOllllATION CONTACT: 
Mr. Raymond S. Gregory, Air Programs 
Branch. Environmental Protection 
Asency, Region IV, 345 Courtland Street. 
N.E., Atlanta, Georgia 30386. phone 404/ 
881-3286. 
8UPPLDll!NTAltY INFOUIATIOfC The 
Regional Administrator finds aood cause 
for foregoing prior public notice and for 
making this rulemaldng effective 
bnmediately in that it is an 
admlnstrative change and not one of 
aubstantive contenL No additional 
aubstantive burdens are imposed on the 
parties affected. The delegation which is 
reflected by this administrative 
amendment was effective on April 11, 
1980, and it serves no purpose to delay 
the technical change of this addition of 
the state addreH to the Code of Federal 
Regulations. 

The Office of Management and Budget 
has exempted this regulation from the 
OMB review requirements of Executive 
Order 12291 pursuant to Section B(b) of 
that order. 
(Seca. 101, no. 111, 112. 301, Clean Air Act, as 
amended. (42 U.S.C. 7401, 7410, 7411. '1412. 
'1801)) 

Dated: May a. 11m. 
Jolm.A.Ulde. 
Acting &Jajonal Admini•trator. 

· PART to-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter I. Title 40, Code of 
Federal Regulations, ls amended as 
follows: · 

In I 60.4, paragraph (b) (RR) ls added 
as follows: 

f I0.4 Addreu. 
• • • • • 

(b) ••• 

(RR) Division or Air Pollution Control. 
Tennessee Department or Public Health, 
Zll8 Capitol Hill Building, Nashville, 
Tenneuee 37219 

V-469 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 and 61 

(A-7-:-FRL 1888-1) 

New Source Performance Standards 
and National Emission Standards for 
Hazardous Pollutants; Delegation of 
Authority to the State of Nebraska and 
Change of Address · 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rulemaking. 

SUMMARY: The EPA is today amending 
its regu!a lions on standards of 
performance for new stationary sources 
of air pollution and National Emission 
Standards for Hazardous Air Pollutants 
(NESHAPS) to reflect a change of 
address of the Nebraska Department of 
Environmental Control (DEC) and the 
Region VII office of the EPA, and to 
reflect a delegation to the DEC of 
NESHAPS. 
EFFECTIVE DATE: July 31, 1981. 
FOR FURTHER INFORMATION CONTACT: 
Steve A. Kovac, Air, Noise and 
Radiation Branch, U.S. Environmental 
Protection Agency, Region VII, 324 East 
11th Street, Kansas City, Missouri 64106; 
816/37~525; FTS 758-6525. 
SUPPLEMENTARY INFORMATION: The DEC 
has been delegated authority to 
implement and enforce the federal New 
Source Performance Standards (NSPS) 
regulations for 25 stationary source 
categories and national emission 
standards for four hazardous air 
pollutants. An original delegation of 12 
source categories was published in the 
Federal Register on December 30, 1976. 
A second delegation, affecting 13 
additional source categories and four 
hazardous air pollutants, is published 
today elsewhere in the Federal Register. 
The amended§ 60.4(a) and§ 61.04(a) 
correct the address of the Region VII 
office of the EPA. The amended§ 60.4(b) 
corrects the address of the DEC to 
which all reports, requests, applications, 
submittals, and communications to the 
Administrator, as required by 40 CFR 

Part 60, must also be submitted. The 
emended I 81.04(b) adds the address of 
the DEC to which information to the 
Administrator, as required by 40 CFR 
Part 61, must also be submitted. 

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 
burdens are imposed upon the parties 
affected. · 

The delegation which influenced this 
Administrative amendment was 
effective on JuJy 22, 1981, and it serves 
no purpose to delay the technical 
change of this address in the Code of 
Federal Regulations. This rulemaking is 
effective immediately, end is il!sued 
under the authority of Section 111 of the 
Clean Air Act, as amended, 42 U.S.C. 
7412. 

Under Executive Order 12291, EPA 
must judge whether a rule is "major" 
and, therefore, subject to the 
requirements of a Regulatory Impact 
Analysis. Thie rule is not a "major" ruJe. 
because it only corrects and 
supplements addressee to which sources 
are required to submit reports under 
existing requirements. Thus, it is 
unlikely to have an annual effect on the 
economy of $100 million or more or to 
have other significant adverse impacts 
on the national economy. 

Thie rule was submitted to the Office 
of Management and Budget (OMB) for 
review as required by Executive Order 
12291. 

Dated: June 7, 1981. 
William W. Rice, 
Acting Regional Administrator, Region Vil 

Pert 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
es follows: 

PART GO-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

' 
1. In § 60.4, paragraph (a) the address 

for Region VII is revised: 
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§80.4 Addreu. 
(a) • • • 
Region VII (Iowa, Kansas, Missouri, 

Nebraska), 324 East 11th Street, Kansas 
City, Missouri 64106. 
• • • 

2. In§ 60.4, paragraph (b) is amended 
by revising paragraph (CC) to read as 
follows: 

§ 80.4 Acldresa. 
• • • • 

(b) ••• 
(CC) State of Nebraska. Nebraska 

Department of Environmental Control, 
P.O. Box 94877, State House Station, 
Lincoln, Nebraska 88509. 

• • • 
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40 CFR Parts 80 and 61 

(A-t-FRL-1175-2] 

Standards of Performance for New 
Stationary Sources (NSPS) and 
National Emission Standards for 
Hazardous Air Pollutants (NESHAPS); 
Delegation of Authority to State of 
Cal If om la 

AGENCY: Environmental Protection 
Agency. 
ACTION: Notice of fmal rulemaking. 

SUMMARY: The Environmental Protection 
Agency is amending Its regulations on 
Standards of Performance for New 
Stationary Sources [NSPS) and the 
National Emission Standards for 
Hazardous Air Pollutants [NESHAPS). 
The rules delegate authority to 
implement end enforce the NSPS and 
NESHAPS programs to 19 state and 
local air pollution control agencies in 
California. These delegations are being 
IBBued under the Clean Air Act which 
requires the Administrator to delegate 
this type of authority to any State or 
local agency that submits adequate 
procedures for implementation and 
enforcement. 
DATES: The amendments to the list of 
addresses of Air Pollution Control 
Districts in 40 CFR 60.4(b)[F) and 
61.04[b)(F) ere effective October a. 1981. 
Delegation of pollutant categories to 
each Air Pollution Control District is 
effective es of the date of delegation 
shown in the table in I§ 60.4(b}[F)(l) 
end 81.04[F)(1). 
POR FURTHER INFORMATION CONTACT: 
David Solomon. Permits Branch, 
Environmental Protection Agency, 
Region 9, Z15 Fremont Street, San 
Francisco, CA 94105; Attn: E-4-Z (415) 
556-8005. 
IUPPLEMENTARY INFORMATION: Sections 
111(c} (NSPS) and 11Z[d} (NESHAPS) of 
the Clean Air Act require the 
Administrator of EPA to delegate 

authority to implement and enforce 
NSPS and NESHAPS to any state or 
local agency that submits adequate 
procedures. Pursuant to Sections 111(c) 
and llZ(d), EPA, Region 9, has delegated 
authority to Implement and enforce the 
NSPS and NESHAPS programs to 
various state and local agencies in 
California. 

The NSPS and NESHAPS programs 
are delegated by each category of 
pollutant, not by the tote) program. A 
request for delegation of authority for 
each pollutant category Is submitted by 
a state or local agency to EPA where it 
ls reviewed and delegated if it meets the 
proper standards. 

Pursuant to the Administrative 
Procedure Act, 5 U.S.C. 553(b), EPA has, 
in the past, In addition to informing the 
state or local agency, published notices 
of delegation in the Federal Register. 
However, these notices did not specify 
which particular pollutant category had 
been delegated. 

The primary purpose of this action is 
to rectify any ambiguities that might 
exist concerning whi~h agencies have 
previously been delegated the authority 
to administer e particular pollutant 
category and to rectify any omlBBlons 
EPA has made in publishing past notices 
of delegation In the Federal Register. 

This notice lists, in.tabular form, only 
Air Pollution Control Districts that are 
affected by this notice. The table lists 
the specific category or categories of 
pollutant that the District has been 
delegated authority over. In addition, a 
list of addreBSes which revises and adds 
new addresses of Air Pollution Control 
Districts to the list found in 40 CFR 
60.4(b)[F) and 61.04[b}(F). 

Pursuant to NSPS and NESHAPS 
regulations, sources are required to 
submit all required reports to the state 
or local agency that hes jurisdiction over 
the source, and to EPA. 

The Administrator finds good cause to 
forego prior public notice end to make 
this rulemaking effective immediately. It 
is an administrative change, not one of 
substantive content, and imposes no 
additional burdens on the parties 
affected. 

The delegation actions reflected In 
this administrative amendment were 
effective on the dates of delegation, 
which appear in the table. No useful 
purpose would be served by delaying 
the technical changes included herein. 

Regulatory Impact: Pursuant to 
Executive Order 12291, EPA must 
determine whether e newly promulgated 
regulation Is "major" and therefore 
subject to the requirements of a 
Regulatory Impact Analysis. This rule is 
not a major regulation because it neither 
creates new responsibilities nor 
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adversely affects the economy in any 
significant way. Nor is this regulation e 
new rule per se. It is merely a rule 
providing public notice of peat 
delegations that previously were not 
published in the Federal Register and 
listing the specific pollutant oateggries 
that have been so delegated. 

This regulation was submitted to the 
Office of Management and Budget 
(OMB} for review as required by 
Executive Order 12291. 
(Secs. 111 and 112 of the Clean Air Act. as 
amended, (42 U.S.C. 1857C-6 and 1857C-7)) 

Dated: July 30, 1981. 
AnnP. M. Gorsuch, 
Administrator. 

PART 8o-sTANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

PART 61-NATIONAL EMISSION 
STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS 

SubpBTts A of Parts 60 and 61 of 
Chapter I, Title 40 of the Code of Federal 
Regulations are amended as follows: 

1. Sections 60.4(b)(F) and 61.04(b)(F) 
are each amended by revising the 
addreBSes of the following Air Pollution 
Control Districts. 

f I0.4 Address. 

f 11.04 AcldreM. 
* * 

(b) ••• 

(F) California. 
Del Norte County Air Pollution Control 

District. 909 Highway 101 North, Crescent 
City. CA 95531 

Fresno County Air Pollution Control District, 
P.O. Bex 11867, 1246 L Street, Fresno, CA 
93721 

Monterey Bay Unified Air Pollution Control 
District, 1270 Natividad Road, Room 105. 
Salinas. CA 93906 

Northern Sonoma County Air Pollution 
Control District, 134 "A" Avenue, Auburn. 
CA9:>448 

Santa Barbara County Air Pollution Control 
District, 300 North San Antonio Road. 
Santa Barbara. CA 93110 

Shasta County Air Pollution Control District. 
2650 Hospital Lane, Redding. CA 96001 

South Coast Air Quality Management 
District, 9150 Flair Drive, El Monte, CA 
91731 .. 

Stanislaus County Air Pollution Control 
District, 1030 Scenic Drive, Modesto. CA 
95350 

Trinity County Air Pollution Control District. 
P.O. Box AK. Weaverville, CA 96093 

Ventura County Air Pollution Control 
District, 800 South Victoria Avenue. 
Ventura. CA 93009 

2. Sections 60.4(b}(F} and 61.04(b}(F} 
are further amended by adding the 
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addresses of the fol\owing Air PoUution 
Control Districts. 

H IC>.4 and 11.04 [Amended) 

* 
(bJ ••• 

(F) Califomi& 

Amador County Air Pollution ContTOI 
District. P.O. Box 430. 810 Court Stree1. 
Jackson. CA 966t2 

Bulle County Air Pollution Control Diltrld. 
P.O. Box 1229. 318 Nelaon Avenue, 
Oroville. CA 95965 

C11ldveras County Air Pollution Control 
District, Government Center. El Dorado 
Rmtd, San Andreas. CA 95Z49 

Colusa County Air Pollution Control Dlstriot. 
751 Frnmont Street. Colusa. CA 95952 

f.I Dorado Air Pollution Control District. 331 
Fair Lane. Placerville, CA 95667 

Glenn County Air Pollution Control Df11trilll. 
P.O. Box 351, 720 North Colusa Street. 
Willows, CA 96988 

Great Basin UniRed Air Pollution Control 
District. 863 North Main Street. Suite ZU. 
Bishop. CA 93514 

Imperial County Air Pollution Control 
District, County Services Buildin8. 939 
West Main Street, El Centro. CA 92241 

Klnp Cowty Air Pollutioo Control District. 
330 Campus Drive. Hanford. CA 113230 

Lake c_., Air PDl!liioa Coauol Dl9trict.. 
256 "-nit ran.. 9arwt. Lak.,...t. CA 
95453 

Laaaen eo..tr Ail Pollatioa Control Dlllricl. 
175 Ralell A•ea11& Su.Mnville. CA 98131 

Mlllipoaa CoiwJ Air PollulioD Control 
District. Box 5. Maripoaa. CA 9&33lt 

Merced Countr AJr Pollution Control Dfatrlc:t. 
P.O. Box 471. Z40 Eaat 15th Street. MeJ'CBd. 
CA95340 . 

Modoc COllnty Air Poltutton Control Di1trtct. 
202 Wm ~Street. Alturu. CA 98101 

Nevi!da CountJ Air Polllltien Control District; 
H.E.W. Complex. Nevada Qty, CA 11611158 

PlacerCowsty Air Polh1tioa C:0.1trol DlatrK:t. 
11491 "B'" AYellua. ADbum. CA 111i8m 

Plumu c-ity Air Poll1aticm Control Diatrid. 
P.O. Box 480, Quincy. CA 9581\ 

San Bemaniino Coimly Air Polwtloa CaDIPDI 
Diatrict. t55;"9-8ih, Victonilla. CA 92ll9Z 

Sao Lu.ia Obispo Collllty Air Pollution Control 
District. P.O. Box 837, San Lw1 Obilpo, CA 
93408 

Siena County AJr Pollution Control Dlltrict. 
P.O. Box !88. Downieville. CA 95938 

Sl9klyo11 County Air Pollution Control 
District. 525 South Foothill Drtve. Yreka. 
CA lllOl1IF 

Sutter CouatJ Air Pullution Control Dlatrict. 
Suttm CoantJ Office BuiJdins. 142 Gardea 
~. Yllha City, CA 959llt 

Tehama Coludy.Afr Polh&tioll Control 
Dialrid. P.O. Box 38.1760 Walnut Street. 
Rad Blult CA !li08ll 
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Talan c--ttr AJr Pollutlan Control· Dllldd. 
County Coric Cmtar. Yillllla. CA 1DZ77 

Tuolumne Cowity Air Pollutlan Control 
D11trict. 9 North WaahJnatoa Street. 
Sonora, CA 95370 

Yolo-Soluo Air PuhllollCoanl DlllMI. 
P.O. Baa i-. m Pini SlrMt. n. 
Woodland. CA 11&19 

3. Section ll0.4(b)(P) is amended by 
adding paragraph (b)fP)(t) to read ae 
followr. 

flO.t (Alwldedl 
* * 

(b) * • * 
(F} •• * 

• • 

(1) Thia notice lleta in tabular form. ontp 
Air Pollutioa Caatrol Diatricta that are 
affected by this notice. The table lists each 
pollutant cate8ory by lta 1ubpart lett11r and 
pollutant source name. A star ( •) or cross(t) 
la used to indicate the specific pollutant 
catl?80ry that an Air Pollution Control District 
has been delegated authority over and the 
date of that delegation. Delegation• effec:thw 
as of Augut 30. 197'9 are indicated bJ a lt1lr 
(*I and delegationa effectlw aa of Novemt. 
19, 19"8 are indicated by a c:ro111 (t). 
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131 
..0 CFR Part 60 

(LCE FRL-1921·1) 

Alternate Method 1 to Reference 
Method 9 of Appendix A
Determination of the Opacity of 
Emissions From Stationary Sources 
Remotely by Udar; Addition of 
Alternate Method 

AGENCY: Environmental Protection 
. Agency (EPA). 

ACTION: Final rule. 

SUMMARY: EPA is amending its 
regulations to establish an Alternate 
Method 1 to Reference Method 9 of 
Appendix A of 4Q CFR Part 60. This 
alternate method employs a lidar (laser_ 
radar) for the nonsubjective 
determination of the opacity of visible 
emissions from 1tationary sources. It 
will be used during nighttime hours as it 
Is during the day. The use of Reference 
Method 9 Is restricted to daylight. 

The effect of this rulemaking Is to 
allow EPA. 1tate and local agencie1 to 
use Alternate Method 1 (lidar) to 
enforce opacity standards In all cases 
where Reference Method 9 ia now 
authorized. These cases include New 
Source Performance Standarda codified 
in 40 CFR Part 60 and, pursuant to 40 
CFR 52.12(c)(1), opacity standards in 
State Implementation Plans (SIPs) that 
do not specify any test procedure. 
EFFECTIVE DATE: October 28, 1981. 
FOR FURTHER INFORMATION CONTACT: 
Arthur W. Dybdahl, National 
Enforcement Investigations Center, U.S. 
Environmental Protection Agency, P.O. 
3ox 25227, Denver, Colorado 80225, (303) 
234-4658, FTS 234-4658. 
SUPPLEMENTARY INFORMATION: 

Introduction 

Lidar, an acronym for Light Detection 
and Ranging, was first applied to 
meteorological monitoring in 1963. Since 
that time lidar has been developed as a 
measurement technique for plume 
opacity, and today is approved as an 
alternate to Reference Method 9 which 
employs visible emissions observers. 

Lidar contains its own unique light 
source (a laser transmitter which emits a 
short pulse of light) which enables it to 
measure the opacity of stationary source 
emissions during both day- and 
nighttime ambient lighting conditions. 
The optical receiver within the liJar 
collects the laser light backscattered 
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(reflected) from the atmospheric 
aerosols before and beyond the visible 
plume as well as that from the aerosols 
(particulates) within the plume. The 
receiver's detector converts the 
backscatter optical signal into an 
electronic signal. Plume opacity is 
calculated from the backscatter signal 
data obtained from just before and 
beyond the plume. 

Background 

During its development, Reference 
Method 9 was found to be influenced by 
the color contrast between a smoke 
plume and the background against 
which the plume is viewed by visible 
emissions observers. It was also 
influenced by the total ambient light 
(luminescence contrast) present. A 
plume is most visible and presents the 
greatest apparent opacity when viewed 
against a contrasting background (white 
plume viewed against a clear blue sky). 
Under conditions presenting a less 
contrasting background, the apparent 
opacity of a plume is less and 
approaches zero as the color contrast or . 
the ambient light level decreases toward 
zero. An example is viewing a white-to
gray plume against a cloudy or hazy sky. 

The measurement of smoke plume 
opacity with the lidar 11 independent of 
the color contrast conditions that exist 
between a plume and the respective 
background (clear sky, cloudy sky, 
terrain, etc.), and ambient lighting 
conditions. Lidar does not consider 
plume-to-background cor.trast in 
measuring plume opacity. 

On July 1, 1980, EPA proposed the 
lidar technique in the Federal Register 
(45 FR 44329) as Alternate Method 1 to 
Reference Method 9 of Appendix A. 

Need for the Alternate Method 

Persuasive considerations supporting 
EPA development and approval of the 
alternate (lidar) method include the 
following: 

• Independence from ambient lighting 
conditions which allows opacity 
measurement during day- and nighttime 
hours; 

• Objective measurement of a 
physical property (opacity) which is 
calibrated, and correlated with the 
reference method; 

• Remote operation which neither 
interferes with nor disrupts the 
regulated public; ... 

• Application of statisfical techniques 
to assure high confidence levels in the 
data used for compliance determination. 

Difference From Proposed Method 

The approved alternate method varies 
from its proposed form as published in 
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me July 1, 1980 Federal Register. The 
proposal was edited for clarity and 
brevity. Informative material (examplea} 
and the mathematical derivations were 
moved into the technical aupport 
document. Reference 5.1. The final 
regulation is approximately two thirds 
of the proposal'siength. 

A list of definitiens relating to lidar 
technology was placed in the first 
section. The selection of pick intervals 
was simplified to avoid ambiguity. The 
equation for the starrdard deviation was 
further derived and aimplified to assure 
a high confidence level in the data that 
is used. Its definition and derivation are 
contained in the technical support 
document. The opacity concept is 
clearly identified and the terms "actual 
plume opacity" and "actual average 
plume opacity" are defined using lidar 
measurements. These opacities are 
correlated to lhe reference method. A 

· more accurate azimuth angle correction 
equation was put into the regulation for 
converting the opacity values measured 
along the laser beam's slanted pathway 
through the plume to the opacity value 
of the piume cross section. The running 
average method was eliminated so that 
it would not be confused with any other 
applicable standard. 

The design performance specifications 
for the lidar system were generalized 
and converted into affirmative 
requirements. This enables the 
construction and use of lidar systems 
with ruby or other lasers. 

All recordkeeping requirements were 
changed to suggestions. EPA operators 
will follow these suggestions closely but 
others who design, build, or operate a 
lidar system will have no recordkeeping, 
reporting, or other paperwork 
obligations. This flexibility allows 
construction of lidar systems by those 
persons wanting to use the alternate 
method without imposing any additional 
regulatory burden upon the public. 

Public Comments 
The public comments received on the 

proposed regulation were individually 
examined by the EPA workgroup. Each 
comment was resolved and appropriate 
changes appear in today's regulation. 
All of these comments were generalized 
into the major topics which are 
discussed below. These include the 
application of lidar technology to the 
regulatory process and its applicability 
for measuring the opacity of emissions 
from a specific source. Several 
commentators examined the available 
literature or recounted their own 
experiences when they asked to see a 
correlation between the proposed 
method and the reference method. The 
results of this test also satisfied many of 

the theoretical and philosophical 
concerns. Safety concems for the 
operators and the public were 
expressed. Comments were also 
received on how the system would 
operate, what degree of subjectivity the 
operators would have and the 
availability of equipment or operators. 
Legal concerns were directed to an 
inferred regulatory change and also to 
constitutional issues. The response to 
these comments is detailed below. 

Public comments expressed a concern 
that the use of lidar for the remote 
measurement of emissions opacity from 
stationary sources was a premature 
application of experimental technology. 
EPA evaluated two decades of literature 
describing the development of lidar 
technology. The list ofreferences in the 
technical support document 
demonstrates the careful agency 
consider11tion used to develop lidar into 
an alternate method for the remote 
measurement of opacity. 

Several commentators indicated that 
the data derived from the application of 
the alternate method to a specific 
emission source might be stricter than 
data produced by the reference method. 
Plume characteristics, including particle 
size and particle color, were mentioned 
as individual variables which might 
affect the data generated by lidar. EPA 
perfomied extensive tests to correlate 
Alternate Method 1 with Reference 
Method 9 [see Reference 5.1]. The data 
reduction technique assures that lidar
determined opacity values will not show 
an emission source exceeding an 
opacity standard when the reference 
method would not also show that it was 
exceeding the standard. In some cases, 
Alternate Method 1 will show a source 
to be in compliance with opacity 
standards when a visual observer would 
report that the source was not in 
compliance with the standard. 

Some of the comments were directed 
toward an apparent subjectivity in the 
use of lidar when there was a potential 
for external interference during an 
opacity measurement. EPA has shown 
that lidar may be used to measure 
opacity values under a wider variety of 
conditions than would be possible using 
the reference method. However, lidar
detennined opacity values will not be 
used for enforcement purposes when 
intervening variables significantly 
interfere with an opacity determination. 
Examples of a heavy precipitation event 
or excessive ambient (wind blown) dust 
were given to explain potential causes 
of erratic date. These opacity values 
would be excluded from an enforcement 
decision by the data reduction technique 
which identifies and discards 
unsatisfactory data. 
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All of the other limitations noted by 
commentators are no more restrictive 
than conditions met during the visual 
determination of opacity. For example, 
the proximity of other plumes was 
mentioned. EPA bas shown that a lidar 
is able to distinguish individual plumes 
that are not in spatial coincidence. It 
requires no more than 50 meters oL 
clearance before and beyond the plume 
along its line-of-sight. The positioning 
problem is far less restrictive because 
the lidar system only measures the 
optical backscatter produced by its own 
unique light source. Its only position 
restriction is a 15" cone angle about the 
sun which eliminates solar signal noise 
in the receiver. The initial positioning of 
the lidar is approximately perpendicular 
to the direction of the plume. The lidar 
data reduction technique compensates 
for signficant plume drift and, unlike the 
reference method, adjustments are made 
to detennine the opacity of the actual 
cross section of the plume. The lidar 
operators verify that the measurements 
are taken in the same part of the plume 
that visual observers would use. This, 
for example, precludes misleading 
measurements taken if a certain plume 
were to loop tightly back upon itself. 

Some commentators were concerned 
with the lidar's ability to determine 
opacity values for a source with an 
attached steam plume during nighttime 
measurements. EPA bas suggested 
several visual aids which are available 
to verify the proper use of the lidar 
during nighttime measurements. Even 
without these aides, the lidar is capable 
of discerning the sudden change in 
opacities which would allow the 
alternate method to be used for this 
purpose. The system's data display 
allows the lidar operator to distinguish 
the end of an attached steam plume and 
consequently permits the measurement 
of the residual plume opacity. It is the 
characteristic of the nearly 1003 opacity 
and high reflectivity of a steam plume 
that allows the lidar to make this 
measurement when the other mentioned 
visual aids may not provide adequate 
information. Other nighttime concerns 
expressed were the inability of a source 
to refute lidar determinations because 
the source would be unable to field a 
team of visual observers. EPA notes that 
the source is in control of the operation 
and has access to monitoring and 
production records which could be used 
for this purpose. 

Many commentators were concerned 
with the possibility that the lidar
determined opacity values for an 
emission source would vary from 
t>pacity values determined by visual 
observers. As a result of these 
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commentll, EPA conducted o 
collaborative test to determine if any 
discernable variance would be detectaid. 
The regultll of the teat showed that the 
lidar-meaoured average opacity wao 4S3 
(full gcale) greater than that obtained by 
the visual emissiono observero for blaclt 
omo!te. lFor whito amotte the lidar
meaGured mverage opacity was S% (full 
ocale) lower than that obtained by tha 
observern. 

EPA applied the results of the 
collaborative test and the fact that lidar 
is more Gensitive to low-level visible 
emissions than visible emissions 
observem (giving rise to the definition of 
correlation which states that 0% opacity 
by Reference Method 9 iG defined as 
being less than or equal to 5% plwne 
opacity by lidar determination), to 
defina actual plume opacity. Thi11 
opacity value i11 calculated from the 
lidar-measured opacity as shown in 
Equation AMl-15 of the Alternate 
Method. The reasom1 for, and the 
derivation of this equation. is provided 
in Reference 5.1 of Alternate Method 1. 

Other comments were addressed to 
the correlation of the lidar system with 
various operators or with other lidar 
systems. Each EPA crew of lidar 
operators must demonstrate their 
proficiency at least annually during the 
calibration tests. Other lidar systems 
must satisfy the requirements of the 
!Performance Evaluation Tests of the 
Alternate Method. EPA sees no useful 
enforcement purpose for comparing lidar 
systems with each other. 

Commentators suggested that lidar 
opacity values obtained from a small 
portion of a plume would fail to account 
for the averaging effect of a visual 
observer or the slower responding in
stack transmissometer, when reading a 
highly variable plume. This was not 
observed during the collaborative 
testing, but even if it is an inherent 
characteristic, the lidar-determined 
opacity values would average out the 
variation observed in time and space. 

The comments directed to aspects of 
Reference Method 9 do not .apply to the 
Alternate Method. Such comments 
included discussions of: (1) stricter · 
technical requirements for in-stack 
transmissometers than those used for 
the Method 9 calibrating smoke 
generatom, and (2) the relationship 
between visual opacity and mass 
emissums. The use of the alternative 
method does not change the basis for 
the reference method. Lidar is used to 
make the same determinations that 
Method 9 was approved to make. The 
approval of a lidar system for the 
remote determination of the opacity of 
stationary aource emissions provides 111 

consistent, reliable mechanism for 

l!xtending regulatory compliance 
determinationo under a wider variety of 
conditions. This extension clearly 
furthers tha objectivell of tha opacity 
otandard by verifying that otationary 
oourceo meet opacity requirements at all 
times, day and night. 

A frequent comment wao addressed to 
the safe use of Q lidar system in the field 
environ.menl Concerns were expressed 
for potential encounters with the laser 
beam by plant personnel, bystandem, 
and wildlife. The list of referenceo 
includes manuals with detailed 
requirements used by EPA operators to 
prevent exposure of individuals to the 
laser beam. Thill list in addition to 
Section VD of Reference 5.1, i11 
indicative ofthe thorough safety training 
that is an integral part of the EPA 
operator-training program. EPA 
operators must verify that no plant 
personnel are in the vicinity of the laser 
beam. This is accomplished visually and 
the procedure is repeated anytime the 
lidar is directed close to the lip of a 
11tack or other source. The Federal 
Aviation Administration (FAA) is 
satisfied with EPA precautions. FligM 
paths near an intended 11ource aro 
reviewed prior to a test and the FAA is 
notified of the testing in a particular 
area. The required operator vigilence 
prevents an accidental exposure to the 
direct laser beam by the public or by . 
wildlife. The regulation does not specify 
safety procedure11 because EPA's 
position ill that the adoption and 
practice of laser safety in the field is 
incumbent upon any owner/operator of 
a lidar. Any lidar manufacturer can 
provide training in lidar safety 
(References ~ and ~9 of the Technical 
Support Document). The purpose of thi11 
regulation is to provide 111 method for 
measuring plume opacity by lidar. 
Section VII of the Technical Support 
Document [Reference 5.1) describes 
adequate laser safety requirements and 
procedures when applied to field use. 

The aiming telescope indicates where 
the laser beam will strike the emission 
source when the lidar range in 
determined. The operator may use a 
variety of visual aide11 to determine that 
no employees are working on a stack or 
other source that is to be tested. The 
lidar will not be operated when there Is 
a reasonable, though slight, probability 
that people or animals will intersect the 
laser beam. Similarly, objects that could 
reflect a laser pulse intact are avoided. 
The diffuse reflection of a laser beam 
from an opaque object does not present 
a hazard to the pubhc or to the lidar 
operators. A prior notification of 
intended source testing was not added 
to the regulation as requested by several 
commentators. The present safeguards 
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are adequate for protecting employeeo 
and a notice requirement could limit 
enforcement applicationll. 

One commentator questioned tho _ 
Agency'a ability to enforce the 
restriction on operator use of dulling 
drugs or medications prior to or during 
lidar operations. EPA based these 
restrictlonll upon oafety regulations 
specified for the operator of 
sophisticated or powerful equipment 
that presents a potential risk to the 
public. such as an aircraft pilot. It is th121 
individual responsibility of lidar 
operators to avoid the use of any 
substance which will impair their senseo 
or their ability to operate the lidar 
safely. Abuse of this restriction may be 
detected by other operators or by an 
operator's inability to perform 
satisfactorily. EPA clearly emphasizes 
the individual'o responsibility in laser 
safety during the training program. 

Severa\ commentators noted that the 
running average method for the lidar 
determination of average opacity valuell 
contradicted the Method 9 calculatjon. 
EPA deleted the running average · · 
requirement from the alternate method, 
and replaced it with the calculation for 
the average of actual opacity. 

Comments regarding the discarding of 
opacity values indicate the need for an 
explanation of quality control and the 
linkage of the alternate method with the 
variations of the reference method. The 
reference or ambient air signals required 

.during a test maintain the accuracy and 
precision of the alternate method. Only 
measurements that provide high quality 
data are used for compliance 
determination. The acceptance/ref ction 
criterion assures the objectivity of the 
alternate method and further reinforces 
the accuracy of the results. The 
requirement that the associated 
standard deviation, So. for a lidar
determined opacity value be less than or 
equal to 8% (full scale), accounts for the 
variations that are inherent to Method 9 
observations. 

Several commentators suggested that 
quality assurance procedures are a vital 
aspect of any system. The Agency 
agrees with this observation and 
continued the requirements for lidar 
performance verification. This includes 
annual calibration of a lidar system, 
routine equipment cali!Hations, 
refererence measurements (ambient air 
shots), and an acceptap~e/rejection 
criterion. Additionally, collaborative 
tests were conducted to verify the 
correlation between opacity values 
determined by lidar and those 
determined by certified visual emissions 
observers. The test results were 
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incorporated into the data reduction 
technique to provide high quality data. 

Other commentators mentioned 
apparent subjectivity of the lidar 
operator in determining plume opacity 
values. The altern~te method 
requirements virfually eliminate 
subjectivity. The !t!dividual 
characteristics of each source will 
control positioning and use of the lidar 
system. These judgments are no more 
subjective than those required by the 
reference method. The alternate method 
produces more objective data because 
lidar is less restricted, and is able to 
compensate or correct for plume drift. 
The operator is able to visually verify · 
that the lidar measurements are free 
from interference. 

Commentators correctly perceived 
that training is required to produce lidar 
operators. Some commentators felt that 
EPA should institute a certification 
program for lidar operators. EPA 
decided not to make a lidar operator 
certification program a part of this 
alternate method because proper and 
adequate training in lidar operations is 
the responsibility of the lidar owner/ 
.operator and is readily provided b)' any 
number of lidar manufacturers. 

EPA expects that the performance 
verification of the lidar will be 
performed by the personnel who will be 
operating the system in the field using 
this method. If a lidar is not properly 
operated, it will not fulfill the 
performance verification requirements 
of this method. 

EPA's experience with the training, 
certification and use of non-specialized 
trainees has been successful. Usually 
lidar manufacturers will offer training 
for prospective lidar operators. 

Comments were made concerning the 
availability of lidars and lidar 
equipment. Several contractors located 
throughout the country offer the 
manufacture or lease of lidar systems. 

Other comments were directed 
toward the availability of lidar data. 
EPA policy encourages the 
dissemination of information to the 
public. Lidar-generated data will be 
available to the same extent that data 
obtained by EPA visible emission 
observers is r1vailable. 

After review of one commentator's 
observation of the improper application 
or a mathematical formula, the 
appropriate corrections were made ln 
the alternate method. Derivations for the 
formulas in the alternate method are 
contained in the Technical Support 
Document [Reference 5.1). 

Another commentator speculated 
upon undefined problems and 
unobserved interferences. EPA will deal 

with speculative problems when they 
are encountered. 

One commentator contended that the 
use of a lidar system was 
unconstitutional. but failed to provide 
any reasoning or legal authorities to 
support this argument. In any event, lt is 
without merit. 

Stack plumes are visible from "plain 
fields" and the Constitution does not bar 
alr pollution enforcement officials from 
enforcing standards by observing and 
measuring the opacity of such plumes. 
Air Pollution Variance Board of 
Colorado v. Western Alfalfa Corp., 416 
U.S. 861 (1974). An owner or operator of 
such a stack does not have a reasonable 
expectation that the opacity of such 
plumes will not be observed and 
measured. Therefore, such observation 
and measurement does not constitute a 
"search" under the Fourth Amendment. 
See, Katz v. United States, 389 U.S. 347 
(1967). Such observation and 
measurement does not become a 
"search" simply because it is performed 
by a mechanism such as lidar, that 
makes the measurement more reliable, 
and allows measurement at night. 
United States v. Lee. 274 U.S. 559, 563 
(1927); State v. Staehler, 570 P. 2d 1323 
(Haw, S. Ct. 1977): Burkholder v. 
Superior Court. 158 Cal. Rptr. 86 (Ct. 
App.1979). 

The commentator also objected that 
EPA lacks statutory authority to 
authorize the enforcement of opacity 
limits by lidar. He argued that EPA is 
not authorized to use "remote, 
surreptitious, non-entry" means of 
enforcement. This argument is without 
merit. · 

Section 114 of the Clean Air Act is a 
broad grant of authority to sample 
emissions. It provides that, for the 
purposes of carrying out virtually all 
provisions of the Act. including 
enforcement of state implementation 
plans and new source performance 
standards, "the Administrator may 
require any person who owns or 
operates any emission source" to 
"install, use, and maintain such 
monitoring equipment or methods," and 
"sample such emissions (in accordance 
with such methods, at such locations, at 
such intervals, and in such manner as 
the Administrator may prescribe) • * * 
as he may reasonably require" and that 
the Administrator may "sample any 
[such] emissions," Section 114(a)(1), 
(2)(8). Because lidar is a reliable means 
of sampling the opacity of emissions and 
of monitoring the performance of 
pollution control techniques, the 
Administrator may reasonably allow its 
use. 

There is nothing in the language or 
legislative history of Section 114 to 
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suggest that if a sampling or monitoring 
technique can be used from outside the 
boundaries of a polluting plant without 
the owner's knowledge, it may therefore 
not be used as an enforcement 
technique. Indeed, EPA has required the 
use of Method 9 to monitor and samPle 
emissions since 1971, 38 FR 24876, 34895 
(Dec. 23, 1971), and Method 9 can lie and 
is used from outside plant boundaries 
without owners' knowledge. The use of 
Method 9 has been upheld as a 
reasonable enforcement technique. 
Portland Cement Association v. Train. 
513 F.2d 506, 508 (D.C. Cir. 1975). 

Finally, Section 301(a)(1) makes it 
clear that the Administrator may 
exercise his authority under Section 114 , 
by regulation. It provides, "The 
Administrator is authorized to prescribe 
such regulations as are necessary to 
carry out hie functions under this 
chapter [the Act}." Therefore, the 
Administrator has the authority to 
prescribe by regulation the manner in 
which lidar may be used. 

Another commentator objected in 
general terms that the rulemaking has 
not complied with Section 307(d) of the 
Act, but did not mention any specific 
defect. EPA agrees that the rulemaking 
is governed by Section 307(d), but 
believes that it fully complies with that 
section. 

This commentator also objected that 
EPA is required to provide opportunity 
for hearings on this rulemaking in every 
state of the United States, under Section 
110(c)(1), of the Act. This appears to 
refer to EPA's regulations on Approval 
and Promulgation of Implementation 
Plans, 40 CFR Part 52, which provide, in 
the General Provisions, § 52.12(c) that: 

For the purpose of Federal enforcement. the 
following test procedures shall be used: 

(1) Sources subject to plan provisions 
which do not specify a test 
procedure • • • will be tested by means of 
the appropriate procedures and methods 
prescribed In Part 60 of this chapter • • • 

This provision, promulgated on May 
31, 1972 (37 FR 10842, 18847), has 
governed all state plans approved under 
the Clean Air Act. It merely provide11 
that where a state has not specified a 
procedure for testing a source's 
compliance with its plan, EPA will use 
the appropriate Federally-established 
test method. 

The commentator implies that 
because 40 CFR 52.12(c) allows EPA to 
use Part 60 methods to enforce state 
plane, a rulemaking adding lidar to the 
Part 60 methods require11 a hearing in 
each state. This is incorrect. 

Section 110(c)(1) requires EPA to hold 
a hearing in a state only where the state 
has failed to submit an approvable 



. implementation plan. and EPA 
thereupon promulgateti e plan for that 
state. Thill rulemaking doe11 not deal 
with such a case. It merely establisheo 
an alternate test method that may b12 
used to enforce m statQ plan where m 
state has not otherwifle provided. 

Section no doiae lllOt nq\ilie tlwt 
regulatione of national applicability 
affecting state plans may be adopted 
only after opportunity for SS hearinge. 
one in each stat12. 1 Indeed. all ouch 
regulations have been promulgated 
without opportunity for 111 hearing in 
each state. ~ ro CFR Part sz. Subparto 
A ·and EEE and Appendices, and Part 511. 
In particular, EPA has from timC! to time 
revised and updated its test methods. all 
it is now doing for Method 9. EPA hat1 
done so in every case by rulema!tlngo 
without providing opportunity for 
hearings in every 11tate. See gencmilly 00 
CFR Part 00, Appendht A (l!?SO). 

Section 307(d) also ma!te11 clear that 
Congress did not intend to require 
multiple hearing11 for rulemaltingll 
governing implementation plans. Section 
307(d) establishes procedW'SI 
requirements for EPA rul.12ma!dngs, 
including all rulemaking11 relating to iliai 
prev12mtion of aignificant deterioration 
("PSD"). PSD rulemakings, both be!or12 
and 11incra Section 307(d) was added to 
the Act. hav12 taken the form of 
regulationo amending all state plans. ol? 
governing all state plan11. See, 00 CFR 
52.21 and 51.U (1980). Si2ction 307(d)(5), 
however, requires only a 11ingle public 
hearing for such rulemakings. EPA 
therefore fully complied with the Clean 
Air Act by holding a single public 
hearing for this rulemaking. 

Finally, there was no reason to hold 
more than one hearing. Only aeven 
persons requested a hearing. No one 
requested additional hearings, or gave 
any reason why hearings in other states 
should be held. Indeed, the commentator 
waived a request for any hearing. Since 
there waa no reason to hold additional 
hearing11, it was lawful for EPA not to 
hold them. See American Airlines Inc. v. 
CAB. 359 F. 2d 624, 632-633 (D.C. Cir. 
1986): Clean Air Act Section 
307(d)(9)(D)(i), (iii). 

App_licsbl<11 ~l!lEl!~il!oo 

This alternate method is Issued under 
the authority of Seolions 111, 11<1, and 
301 of the Clean Air Act, as amended (<12 
u.s.c 74111. 141-0. 1800). 

The docket, Number A-70-41, Is 
ovailable for public inspection and 
<Copying between 8:(lt) a.m. and <l:CtJ )?.m. 

I Under the Clean All' Act. aotatoA lo defined to 
includa th<:i 511 otateo. pluo five otb OJ'llao. Soctloa 
302(d). Each of lh<il 55 "otatcro" boo 0 11100. Cl) aa 
Part Mo Subparto &-ODD. 

at EPA'o <Antral !Occlt12t &!cQioo. Room 
2S03B, Waterside Mall, 001 M Streei. 
S.W .• Washington. DC~ 

Under Executivia Ord12r 12291, m>A 
must judg12 whether o reguletioo iD majO!i' 
and there!oi'l!l eubject to thC'J 
requiremenl!l of 111 Regulatory Impact 
Analysi!I. This regulation is rwt ma~ 
becaUM tho annual !ilff12d OD th<ll 
economy lo leiw than $100 million. Thill 
is an eltemat'1 teot ma!thOO to ian <a.lde~ 
enfovceabla tut method. It impos120 no 
new regulmtoey requiNmranto. TM UM ofl 
this alternate llDa!thod w optioD£1 few 
opacity detemlinmtion. 

This regulation weo submmiad to the 
Office of Management ond Budgiaa 
(OMB} for review as requirer& by 
Executive Ordl2ll 12291. 

Dated: Octoror 111. xm. 
AllOO M. Gcmn.d, 

Adminhtrator. 

L91AIRIY GO=~'iJA~!)A~OO W 
L911Ei=11FOrrm!l~~cc~ iroo ~~ 
$1i'ATIOOAIRl'\I' OOl\JI~~~~ 

EPA i11 amending oo cm Part an, 
Appendm A by adding an altern111t12 
method to Method 0 ae followe: 

AEJIJ!!:<llill~ A~~isfral?<lnc:a M~~s 
0 0 0 0 0 

Method t>-Villual DGterminatioo oU lll'iio 
!Opmd&y cll IZMIC1kJn I?'lill)il3 Slln~ 
Sol!f'UO 
0 0 0 0 

Altrai'Wlio Mratbd ll~~ rif iRi8 
(()psidiy cf Emfaclono IFMm Sin~ 
Sowcoo lltomoialy by II.!di:w 

Thie alternate methocl provides tho 
quantitative determination of the opaciiy oV 
an emisslong plume remotely by o mobila 
lidar oystem (laser radar: Light Intection and 
Ranging). The method lncludeo procedurno 
for the e&libration of thca lidar and JlflXl'!dureo 
to be uoed in the field fov the liw 
detennination of plumia opocity. The lidar lo 
used to measUN plume opacity during either 
day or nighttime houro becauo0 It contaln11 Ito 
own pulsed light sourcG or transmitter. The 
operation of the lidar 111 not deptendent upon 
ambient lighting conditions (light, dar!t, ounny 
or cloudy). 

The lldm meclumism or technique Is 
applicable to meaouring plumo opacity aQ 
numerouo wavelengths of laoel' radiation. 
Howaveli', thia p2rformance cavolWJtion and 
calibration teot rooulto IJlven in ouppori of 
thio method apply only to a lldar lhai 
ll!mployo fl ruby (red light) lellGl" (Reference 
11.1). 

2. Principle and Applicability 

U Pi'lnciplia. Thia opllci~ o~ vfolblo 
Glmlsulono from otationaey oolli'i:OO (lltacho, 
roof vento, iatc.) lo meaourod remotll!ly by o 
mobilia lidar (laser radar). 

U Applicability. Thlg method lo 
opplicoble for the remote meallW'l?!lleni of tho 
opacity of vloible emi!llliono from otatlonei')l 
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oourceo durin&1 both nighttime and daylight 
conditions. purnuant to IJO CFR O 00.ll(b). It lo 
else applicable for tba calibration and 
performancll! verificatlOil of thia mobile lidav 
for the measurement of the opadty of 
Glmisoions. A. performonCGl/dGXJiljiil 
OJ)l!Cification fO>' a book: liw oyutiam !!l olcll 
Incorporated into~~ 

1.3 Definitiono. 
Azimutll angle: TM angle in tlw hori8ontcl 

plane that dl!signateo where ihe laser beam ID 
pointed. It iD meaoW'tild from an arbitrary 
fixed reference line in that plane. 

Bac!tacatter: Thi!! ocattering of laser light ID 
a direction oppollite to that of the Incident 
laseli' beam due to reflection from particulateo 
along the ooam'o aimoopheric path which 
may include o omo!w plwnca. 

Bacltscatter uignal: The general term for tho 
lidar return oignal which resultll from laser 
light being backscattered by atmospheric ud 
smoke plume pertlculateo. 

Convergence distance: The distance from 
the lidar lo the point of overlap of the lid81i' 
recelver'o fleld·of·view and the laoor beam. 

Elevation angle: The angle of inclinaticm og 
the laser beam refei'enccad to the horizontm! 
plane. 

Far reglO!l: TI!G i'i2glon of i]iia mtmo~heN'o 
pa th along thca lid81i' lin<.i-of-sight ooyond Oi' 

behind the plumia being meaoured. 
Lldar: Acronym for Light Detection &00 

Ranaing. 
Lldar range: The range of distance from tbs 

lidar to a point of inlerellt along the lidar lil!.o
of-sight. 

Near region: The region of the atmospheric 
pa th along th!!! lidaI' line-of-sight between tb<a · 
lldar'o convcargenro diotance and the plumo 
being mll!allurecf. 

Opacity: Ono mlnng the optical 
trarwmittancs of o omolte plume, ~ 
Qarget, etc. 

Pic!t interval: Thi!! time or range lnlervelo la 
the lidar bacl.uicatter gignal whose minimum 
average amplitudca is used to calculate 
opaciiy. Two pich intervals are required, ono 
In tho near region and one In the far region. 

Plume: The plume being measured by lidar. 
Plumca gignal: The l;>ac!tscetter gignal 

reaulting from the Jaael' light puloe passing 
through o plume. 

1 /R • com;ction: The cemiction made foli' 
the systematic decrease in lidar bac!tscaltei' 
oignal amplitude with range. 

Reference oignal: The beckocatter signal 
resulting from the laser light pulse passing 
through ambient air. 

Sample Interval: The time period between 
successive samples for a digital signal or 
between successive measurements for an 
analog signal. 

Signal spike: An abrupt. momentary 
lncremoia and dea:eaoo In gigilal mmplitude. 

Source: The oource bll!ing teated by lidar. 
Timi!! reference: The time-llo) when the 

laser puloo emergeo from tho laser. used ao 
the reference in all lidar ti.n:0 or range 
measuremen!JJ. 

& ProcedUNJ9. 
The mobi1111 lidarcalibrated In accordancra 

with Paraaraph 3 of thill method ghall use tho 
following procedll!'l!!o for remotely mHsuring 
tho opacillf of ototlonary oource emiasiona: · 
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2.1 Udar Position. The lidar ahall be 
positioned at a distance from the plume 
sufficient to provide an unobstructed view of 
the source emissions. The plume must be at a 
range or at least 50 meters or three 
consecutive pick Intervals (whichever Is 
greater) from the lidar'a transmitter/receiver 
convergence distance along the line-of-sight. 
The maximum effective opacity measurement 
distance of the lidar-ia a function of local 
atmospheric conditions, laser beam diameter, 
and plume diameter. The teat position or the 
lidar shall be selected so that the diameter of 
the laser beam at the measurement point 
within the plume shall be no larger than 
three-fourths the plume diameter. The beam 
diameter Is calculated by Equation (AMl-1): 
D(lidar)=A+R4>,0.75 D(Plume) (AMl-1) 
where: 
D(Plume) =diameter of the plume (cm). 
4>=1aser beam divergence measured in 

radians 
· R=range from the lldar to the source (cm) 
D(Lidar=diameter of the laser beam at range 

R(cm), 
A=diameter of the laser beam or pulse 

where it leaves the laser. 
The lidar range, R. is obtained by aiming 

and firing the laser at the emissions source 
atructure immediately below the outlet. The 
range value is then detennlned from the 
backscatter signal which consists of a signal 
apike (return from source structure) and the 
atmospheric backscatter signal [Reference 
5.1 ). Thia backscatter aignal ahould be 
recorded. 

When there is more than one source or 
emissions in the immediate vicinity or the 
plume. the lidar shall be positioned so that 
the laser beam passes through only a single 
plume. free from any interference or the other 
plumes for a minimum of 50 meters or three 
consecutive pick intervals (whichever Is 
greater) in each region before and beyond the 
plume along the line-of-sight (detennined 
from the backscatter signals). The lidar shall 
Initially be positioned so that its line-of-sight 
la approximately perpendicular to the plume. 

When measuring the opacity of emiasions 
from rectangular outlets (e.g .. roof monitors, 
open baghouses, noncircular stacks, etc.), the 
lidar shall be placed in a position so that its 
line-of-sight is approximately perpendicular 
to the longer (major) axis or the outlet. 

2.2 Lidar Operational Restrictions. The 
lidar receiver shall not be aimed within an 
angle of± 15' (cone angle) of the sun. 

This method shall not be used to make 
opacity measurements if thunderstonns. 
snowstorms. hail stom1s. high wind, high
ambient dust levels. fog or other atmospheric 
conditions cause the reference signals to 
consistently exceed the limits specified in 
Section 2.3. 

2.3 Reference Signal Requirements. Once 
placed in its proper position for opacity 
measurement. the laser Is aimed and fired 
with the line-of-sight near the outlet height 
and rotated horizontally to a position clear or 
the source structure and the associated 
plume. The backscatter signal obtained from 
this position is called the ambient-air or 
reference signal. The lidar operator shall 
inspect this signal [Section V of Reference 
5.1) to: (1) determine if the lidar line-of-sight 
is free from interference from other plumes 

and from phy1ical obstructlona aucb •• 
cablea. power lines. etc.. for a minimum of 50 
meters or three consecutive pick Intervals 
(whichever la greater) In each region before 
aud beyond the plume, and (2) obtain a 
qualitative measure of the homogeneity of the 
ambient air by noting any 1lgllal apikes. 

Should there be any 1ignal apikes on the 
reference 1ignal within a minimum of 50 
meters or three consecutive pick Intervals 
(whichever ia greater) In each region before 
and beyond the plume, the laser ahall be fired 
three more times and the operator ahall 
Inspect the reference 1lgllal1 on the display. If 
the spike(s) remain1, the azimuth angle ahall 
be changed and the above procedures 
conducted again. Uthe 1pike(1) diHppears In 
all three reference aignals, the lidar line-of· 
1ight is acceptable If there i1 ahot-to-shot 
consistency and there Is no Interference from 
other plumes. 

Shot-to-shot consistency of a 1erles of 
reference signals over a period of twenty 
seconds Is verified in either of two ways. (1) 
The lidar operator shall observe the reference 
signal amplitudes. For shot-to-shot 
consistency the ratio of R, to R0 (amplitudes 
of the near and far region pick Intervals 
(Section 2.61J) shall vary by not more than ± 
8'1!. between shots: or (2) the lidar operator 
shall accept any one of the reference signals 
and treat the other two 81 plume 1ignals: then 
the opacity for each of the subsequent 
reference signals is calculated (Equation 
AMl-2). For 1hot-to-,hot consistency, the 
opacity values shall be within ± 3'1!. of 0'1!. 
opacity and the associated S. values less 
than or equal to 8'1!. (full 1cale) (Section 2.6). 

If a aet of reference eignals fails to meet the 
require·ments of this section. then all plume 
signals (Section 2.4) from the last set of 
acceptable reference signals to the failed set 
shall be discarded. 

2.3.1 Initial and Final Reference Signals. 
Three reference signals shall be obtained 
within a ~second time period prior to any 
data run. A final aet of three reference signals 
shall be obtained within three (3) minutes 
after the completion of the same data run. 

2.3.2 Temporal Criterion for Additional 
Reference Signals. An additional set of 
reference signals shall be obtained during a 
data run if there is a change in wind direction 
or plume drift al 30' or more from the 
direction the t was prevalent when the last set 
of reference signals were obtained. An 
additional set of reference aignals shall also 
be obtained if there is a change In amplitude 
in either the near or the far region of the 
plume signal. that is greater than 6'1!. of the 
near signal amplitude and this change In 
amplitude remains for 30 seconds or more. 

2.4 Plume Signal Requirements. Once. 
properly aimed, the lidar is placed in 
operation with the nominal pulse or firing 
rate of six pulses/minute (1 pulse/to 
seconds). The lidar operator shall observe the 
plume backscatter signals to detennine the 
need for additional reference signals as 
required by Section 2.3.2. The plume signals 
are recorded from lidar start to stop and are 
called a data run. The length of a data run Is 
detennined by operator discretion. Short
term stops or the lidar lo record additional 
reference signals do not constitute the end of 
a data run If plume signals are resumed 
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within 90 1econd1 after the reference signal• 
have been recorded. and the total stop or 
Interrupt time doe1 not exceed 3 minutes. 

2.4.1 Non-hydrated Plumes. The laser 
ahall be aimed at the region or the plume 
which display• the greatest opacity. The lidar 
operator muat visually verify that the laeer le 
aimed clearly above the 1ource exit 1truc!lure. 

2-4.2 Hydrated Plumes. The lldar Will be 
used to me&1ure the opacity of hydrated or 
10-called ateam plumes. Al listed In the 
reference method. there are two types. I.e., 
attached and detached steam plumes. 

2.4.2.1 Attached Steam Plumes. When 
condensed water vapor Is present within a 
plume, lidar opacity measurements shall be 
made at a point within the residual plume 
where the condensed waler vapor is no 
longer visible. The laser shall be aimed into 
the most dense region (region of highest 
opacity) or the residual plume. 

During daylight hours the lidar operator 
locates the most dense portion of the residual 
plume visually. During nighttime hours a 
high-intensity spotlight, night vision scope. or 
low light level TV, etc., can be used as an aid 
to locate the residual plume. If visual 
determination Is ineffective, the lidar may be 
used to locate the most dense region of the 
residual plume by repeatedly measuring 
opacity, along the longitudinal axis or center 
of the plume from the emissions outlet to a 
point just beyond the 1team plume. The lidar 
operator should also observe color 
differences and plume reflectivity to ensure 
that the lidar Is aimed completely within the 
residual plume. If the operator does not 
obtain a clear Indication of the location of the 
residual plume, this method shall not be used. 

Once the region of highest opacity of the 
residual plume has been located. aiming 
adjustments shall be made to the laser line
of-sigh t to correct for the following: 
movement to the region of highest opacity out 
of the lidar line-of-sight (away from the laser 
beam) for more than 15 seconds. expansion of 
the steam plume (air temperature lowers 
and/or relative humidity increases) so that it 
just begins to encroach on the field-of·\'iew of 
the lidar's optical telescope receiver. or a 
decrease in the size of the steam plume (air 
temperature higher and/or relative humidity 
decreases) so that regions within the residual 
plume whose opacity is higher than the one 
being monitored. are present. 

2.4.2.2 Detached Steam Plumes. When the 
water vapor in a hydrated plume condenses 
and becomes visible at a finite distance from 
the slack or source emissions outlet. the 
opacity of the emissions shall be measured in 
the region of the plume clearly above the 
emissions outlet and below condensation of 
the water vapor. 

During daylight hours the lidar operators 
can visually detennine If the steam plume is 
detached from the stack outlet. During 
nighttime hours a high-intensity 1potlight. 
night visiOA scope, low light level TV, etc., 
can be used as an aid in detennining if the 
steam plume is detached. If visual 
detenninalion is ineffective, the lidar may be 
used to determine if the steam plume la 
detached by repeatedly measuring plume 
opacity from the outlet to the steam plume 
along the plume's longitudinal axis or center 
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line. The lidar operator lhould also observe 
color differences and plwnt1 reflectivity to 

,detect 1 detached plume.Uthe operator does 
not obtain a clear indlcation of the location of 
the detached plume, this method 1haU not be 
used to make opacity measurements between 
the outlet and the detached plume. 

Once the determination of 1 detached 
steam plume haa been confirmed. the laser 
shall be 1imed Into the region of highest 
opacity In the plume between the outlet and 
the formation of the steam plume. Aiming 
adjuatmenta shall be made to the lidar'a line
of-1isht within the plume to correct for 
chanaea in the location of the moat dense 
region of the plume due to chanaea in wind 
direction ind 1peed or if the detached 1tea.m 
plume move1 closer to the 1oun;e_outlet 

encroachlna on the most den.e rqfon of the 
plume. U the detached 1team plume 1hould · 
move loo close to the source outlet for the 
lidar to make Interference-free opadtJ 
meaaurement1. this method 1haU not be Uled. 

%.5 Field Record11. In addition to the 
• recordins recommendation• listed In other 

sections of this method the followtna records 
should be maintained. Each plume measured 
should be uniquely identified. The name of 
the facility, type of facility. emiaalon IOW'ca 
type, geographic location of the lidar with 
respect to die plume. and ptwne 
characteristicl lhould be recorded. The d1te 
of the teat. the time period that a 1aurce w11 
monitored. the time (to the nea191t second) ol 
e1eh opacity 111ea11w-ement, and the 11mple 
interval 1hould also be recorded. The wind 
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1peed. wind direction. air temperatw'e, 
relative humidity, visibility (measured at the 
lidar'1 position), and cloud cover should be 
recorded at the beginnins anCI end of each 
time period for a given source. A 1mall sketch 
deplctlna the loca lion of the laser beam 
within the plume 1hould be recorded. 

U a detached or attached 1team plume II 
present at the emiaaiom 1oun:e. thi1 fact 
should be recorded. Figures AMt-1 and AMt-
0 are examples of logbook forms that may be 
used to 1WCOrd thi1 type of data. Magnetic 
tape or paper tape may also be ueed lo record 
data. 
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(a) Reference Signal, 1/R2 Corrected 

(Near Region) (Far Region) 

Convergence Point Rn At 

J ,_ ____ ..,...,.w ..... r__,,._,.,..~ -
··~ 

Time or Range 

(b) Plume Signal, 1/R2 Corrected 

/Plume Spike 

,!-.--__ ___ 
~-

Time or Range -----

(a) Reference signal, 1/R2-corrected. This reference signal is for 
plume signal (b). Rn' Rf are chosen to coincide with In• If. 

(b) Plume signal, l/R2-corrected. The plume spike and the decrease 
in the backscatter signal amplitude in the far region are du' ~o 
the opacity of the plume. I , If are chosen as indicated in 
Sect ion 2. 6. n 

Figure AMl-111. Plots of Lidar Backscatter Signals 
BILLING COD£ -31-C 
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2.6 Opacity Catculation and Data 
Analysis. Referring to the reference signal 
and plume signal in Figure AMl-111. the 
measured opacity co.1 in percent for each 
lidar measurement is calculated using 
Equation AMl-2. (0.=1-T,.; T. is the plume 
transmittance.) 

Op = (10~) ( 1 - ( ~: ~: ) It l 
(AMl-2) 

where: 
I.= ne<1r-region pick interval signal· 

nmplitude. plume 1ignal. t/R 1 corrected. 
Ir= far-region pick interval 1ignal amplitude, 

plume signal. 1/Ricorrected. 
R.=near-region pick interval signal 

amplitude. reference signal. 1/R1 

corrected. and 
R1 =far-region pick interval signal amplitude. 

reference signal. 1/R: corrected. 
The 1/R2 correction to the plume and 

reference signal amplitudes is made by 
multiplying the amplitude for each successive 
sample interval from the time reference. by 
the square or the lidar time (or r~nge) 
associated with that sample interval 
(Reference 5.1). 

The first step in selecting the pick intef\·als 

for Equation AMl-2 is lo divide the plume 
signal amplitude by the reference signal 
amplitude at the same respective ranges lo 
obtain a "normalized" signal. The pick 
intervals aelected using this normalized 
signal. are a minimum of 15 m (100 
nanoseconds) in length and consist of at least 
5 contiguous sample intervals. In addition. 
the following criteria, listed in order or 
importance. govern pick interval selection. (1) 
The intervals shall be in a region or the 
normalized signal where the reference signal 
meets the requirements or Section 2.3 and is 
everywhere greater than zero. (2) The 
Intervals (near and far} with the minimum 
average emplitude are chosen. (3) If more 
than one interval with the same minimum 
average amplitude is found. the interval 
closest to the plume is chosen. (4) The 
standard deviation. S0 , for the calculated 
opacity shall be 8% or less. (S0 is calculated 
by Equation AM1-?). 

Us. is greater thll(' 8%, then the far pick 
interval shall be changed to the next interval 
of minimal average amplitude. If 50 is still 
greater than 8%. then this procedure is 
repeated for the far pick interval. This 
procedure may be repeated once again for the 
near pick interval. but if 50 remains greater 
than 83, the plume signal shall be discarded. 

The reference signal pick intervals. R. and 
R,~ must be chosen over the same time 

m 1 .. 
ii . I I fi ' 

1=1 
! 
m I Rni 

i=l 

The standard deviation. S. •. of the set of 
amplitudes for the near-region pick interval. 
I •. shall be calculated using Equation 
(AMl-5). 

( 
m ( Ini - In 

Sin - I 
f=l (m-1) 

(AMl-5) 

Similarly, the standard deviaJions Su. SRn• 
and SRI are calculated with the three 
expressions in Equation (AMl-6). 

= 

( 

m ( 
- I 

f=l 

The cilculated values of 1 •• 11• R •• Rt. Si •• S.r. 
Sg •• Sg,, 0 0 , and S0 should be recorded. Any 
plume-signal with an 80 greater than 8% shall 
be discarded. 

2.6.1 Azimuth Angle Correction. H the 
azimuth angle correction to opacity specified 
in this section is performed, then the 
elev a lion angle correction specified In 
Section 2.6.2 shall not be performed. When 
opacity is measured in the residual regloA of 
an attached steam plume, and the lidtl; ~ine· 

L!l ( R - R )
2] It 

5Rn = nf n 

(m-1) 

[ m ( Rff - Rf )2] It 
5Rt = i!l (111-l) 

(AMl-6) I 

The standard deviation. S.. for each 
associated opacity value. OP. shall be 
calculated using Equation (AMl-7). 

+ 

of-sight is not perpendicular to the plume. it 
may be necessary to correct the opacity 
measured by the lidar to obtain the opacity 
that would be measured on a path 
perpendicular to the plume. The following 
method, or any other method which produces 
equivalent results. shall be used to determine 
the need for a correction, to calculate the 
correction. and to document the point within 
the plume at which the opacity was 
measured. 
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interval at the plume sisnal pick intervals. 1. 
and I,. respectively (Figure AM1-UI). Other 
methods or selecting pick intervals may be 
used if they give equivalent results. Field
oriented examples of pick interval selection 
are available in Reference 5.1. 

The average amplitudes for each or the 
pick inlervals. 10 • I,. R0 • Rt. shall be calculated 
by averaging the respective individual 
amplitudes of the sample inte!'Vals from the 
plume signal and the associated reference 
signal each corrected for 1/R2. The amplitude 
of I. sheU be calculated according to 
Equation (AM-3). 

= ! 
Ill 

where: 

Ill 

I lni 
i=l 

(AMl-3) 

f.,=the amplitude of the ith sample interval 
(near-region), 

I= sum of the individual amplitudes for the 
sample intervals. 

m =number or sample intervals in the pick 
interval. and 

1. = a\'erage amplitude or the near-region pick 
interval. 

Similarly. the amplitudes for I,. R •• and R, 
are calculated with the three expressions in 
Equation (AM1-4). 

m 
I 

i=l 
Rfi -

(AMl-4) 

Figure AMt-1\r(b) shows the geometry of 
the opacity correction. L' is the path through 
the plume along which the opacity 
measurement is made. P' is the path 
perpendicular to the plume at the same point. 
The angle c is the angle between L' and the 
plume center line. The angle (Tr/2-E). is the 
angle between the L' and P'. The measured 
opacity. 0 0 , measured along the path L' shall 
be corrected to obtain the corrected opacity. 
o ... for the path P', using Equation (AMl-6). 

0 = 1 _ (l _ 0 )Cos (n/2-&) 
pc P 

= 1 - (1 - 0 )Sin £ 
p {AMI-8) 

The correction in Equation (AMl-8) shall 
be performed if the inequality in Equation 
(AMt-9) is true. 

£ > .Sin -· [ ln (1.01 - Op)]· 
1 n (1 - Op) 

(AHl-9} 
Figure AMl-IV(a) show!Hhe geometry 

used to calculate c and the p9sition in the 
plume at which the lidar me1.suremenl is 
made. This analysis assumes that for a given 
lidar measurement, the range from the lidar 
to the plume. the elevation angle or the lidar 
from the horizontal plane. and the azimuth 
angle or the lidar from an arbitrary fixed 
reference in the horizontal plane can all be 
obtained directly. 

BILLING CODI 1580-31_.. 
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R..=rangeJrom lidar to source· 
/3, =elevation angle of R, • 
R. =range from lidar to plume 111 the op!lcity 

measurement point• 
13. =elevation angle of R. • 
R.=range from lidar to plume ill some 

arbitrary point. P •• so the drift angle or 
the plume can be determined' 

13. =elevation angle of R. • 
a= anRle between R. and R, 

R', =projection of R, in the horizontal plane 
R'0 =projection of R. in the horizontal plane 
R', =projection of R, in the horizontal plane 
.ii·= angle between R'i and R' • • 
a' =angle between R', and R'. • 
RB= distance from the source lo the opacity 

measurement point projected in the 
hori7.ontal plane 

Ra= distance from opacity measurement 
point P. to the point in the plume P •. 

c. = Sin- 1 

[ 
RaSRi

0

na ] (AMl-10) 

The correction angle E sh<11l be deh:rmined 
u~!ng Equation AM1-10. 
\\here: 
a= Cos-• (Cos/30 Cos/3, Cosa·.,. Sintl. S1n/l,). 
;,nd 

where: 
R',=R, Cos /3,. and 
R'.=R.Cos/30 • 

In the special case where thP. plume 

f, 

where: 
R .. 1 =(R''1 +R.2Sin'/30 )

1 •. 

If the angle E is such that E .._ 30' or E .. 

150'. the azimuth angle correction shall not 
be performed and the associated opacity 
,·11lue shall be discarded. 

Ra=[R.'-t-R, 2 -2 R0 R. Cosa)'·' 
RB. the distance from the source lo the 

opacity measurement point projected in the 
horizontal plane. shall be determined. usinii 
F.qu11tion A~11-1 t. 

+ R'2 
p 2R' R' Cosljl' )Ii s p (AMl-11) 

centerline at the opacity measurement point 
is horizontal. parallel to the groWld. Equation 
AMl-12 may be used to determine E instr.Hd 
or Equation AMl-10. 

R 2 + R 2 - ;
1

5
1
2 ] p 6 • (AMl-12) 

2 R R 
p 5 

2.6.2 Ele,·ation Angle Correction. An 
individual lidar-measured opacity. o .. sh<11l 
be corrected for elevation angle if the laser 
elevation or inclination angle. /30 IFigure 
AMl-VJ. is greater than or equal to thP. value 
calculated in Equation A.\11-13. 

l!P > Cos -
1 

[ (AMl-13) 

The measured opacity. 0,. along the lidar 
pa th t. is adjusted to obtain the corrected 

where: 

13. = lidar elevation or inclination angle. 
o.=measured opacity along path l .. and 
o .. =corrected opacity for the actual plume 

thick'fless P. 

"Obtained directly from lidar. The•P \'alue• 
should be recorded. 

op<1city. o ... fur the actual plume (horiwnli•ll 
palh. P. by using Equation (AMl-14). 

0 = 1 - (1 - 0 )Cos~P 
pc P (AMl-14) 

The values for P •. 0, and O,.. should In: 
recorded. 

lltUING COO£ He0-:11-M 
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Figure AMl-V. Elevation Angle Correction for Vertical Plumes. 
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2.8.3 Determination of Actual Plume 
Opacity. Actual opacity of the plume shall be 
determined by Equation AMl-1~. 

[Z 5
0 

+ si]. 

(AM1·15) 

Z.6.4 Calculation of Average Actual Plume 
Opacity. The average of the actual plume 
opacity. O ... shall be calculated as the 
8\'erage of the consecutive individual actual 
opacity values. o ... by Equation AMt-16. 

= ! 
n 

(AMl-16) 

where: 
(0,..)k=the kth actual opacity valu!o! in an 

averaging interval containing n opacity 
values: k Is a summing index. 

l: =the sum of the individual actual opacity 
values. 

n=the number of individual actual opacity 
values contained in the averaging 
interval. 

o .. =average actual opacity calculated over 
the averaging interval. 

3. Lidar Perfonnance Verification. The 
lidar shall be subjected to two types of 
perfonnance verifications that shall be 
peformed in the field. The annual calibration. 
conducted at least once a year. shall be used 
to directly verify operation and performance 
of the entire lidar system. The routine 
verification, conducted for each emission 
source measured. shall be used to insure 

proper performance of the optical receiver 
and associated electronlca. 

3.1 Annual Calibration Procedures. Either 
a plume from a amoke generator or acreen 
targeta ahall be uaed to conduct thla 
calibration. 

U the acreen tarset method la selected. five 
screena shall be fabrtcated by placing an 
opaque mesh material over a narrow frame 
(wood. metal extrusion. etc.). The screen 
shall have a surface area of at least one 
square meter. The screen material should be 
chosen for precise optical opacities of about 
10, zo. 40. 80. and ~. Opacity of each target 
shall be optically determined and should be 
recorded. If 1 smoke pnerator plume la 
selected. It shall meet the requirements of 
Section 3.3 of Reference Method 9. This 
calibration shall be performed in the field 
during calm (as practical) atmospheric 
conditions. The lidar ahall be positioned in 
accordance with Section Z.1. 

The acreen targeta must be placed 
perpendicular to and coincident with the 
lidar line-of.sight at aufficient height above 
the ground (s1J88est about 30 ft) to avoid 
ground-level dust contamination. Reference 
signals shall be obtained just prior to 
conducting the calibratfon test. 

The lidar ahall be aimed through the center 
of the plume within 1 stack diameter of the 
exit. or through the geometric center of the 
screen tazset selected. The lidar ahall be aet 
in operation for a 6-minute data run at a 
nominal pulse rate of 1 pul1e every to 
seconds. Each backscatter return signal and 
each respective opacity value obtained from 
the smoke generator transmissometer. shall 
be obtained in temporal coincidence. The 
data shall be analyzed and reduced in 
accordance with Section 2.6 of this method. 
This calibration shall be performed

0

for0"6 

V-489 

(clean air). and at least Dve other opacities 
(nominally 10. zo. 40. eo. and Sim). 

The averase or the lidar opacity values 
obtained during a &-minute calibration run 
shall be calculated and should be recorded. 
Also the average of the opacity valuea 
obtained from the smoke generator 
tranamlssometer for the aame 6-minute run 
1hall be calculated and should be recorded. 

Alternate calibration procedure• that do 
not meet the above requlrementa but produce 
equivalent results may be used. 

3.2 Routine Verification Procedures. 
Either one of two techniques shall be used to 
conduct this verification. It shall be 
performed at least once every 4 hours for 
each emission aource measured. The 
following parameters shall be directly 
verified. 

1) The opacity value of 0% plus a minimum 
of 5 (nominally to, 20. 4D. 60, and 60%) 
opacity values shall be verified through the 
PMT detector and data processing 
electronics. 

Z) The zero-signal level (receiver signal 
with no optical 1ignal from the source 
present) shall be inapected to insure that no 
spurious noise is present in the signal. With 
the entire lidar receiver and analog/digital 
electronics turned on and adjusted for normal 
operating performance, the following 
procedures shall be used for Techniques 1 
and Z. respectively. 

3.2.1 Procedure for Technique t. This test 
shall be perfonned with no ambient or stray 
light reaching the PMT detector. The narrow 
band filter (694.3 nanometers peak) shall be 
removed from its position in front of the PMT 
detector. Neutral density filters of nominal 
opacities of 10, 20, 40. 60. and 60% shall be 
used. The recommended test configuration is 
depicted in Figure AMt-VI. 
BIWNG CODE ISI0-31-M 
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PMT Entrance 
Window Completely 

Covered 

(a} Zero~Signal Level Test 

CW Laser or 
Light-Emitting Diode 

(Light Source) light path 

(b) Clear-Air or 0% Opacity Test 

CW Laser or 
Light-Emitting Diode 

(Light Source) 

Neutral-density 
optical filter 

f 

light path ~· 
(c) Optical Filter Test (simulated opacity values) 

lidar Receiver 
Photomultiplier 
Detector 

Udar Receiver · 
Photomultiplier 
Detector 

Udar Receiver 
Photomultiplier 
Detector 

*Tests shall be performed with no ambient or stray light reaching the 
detector. 

rigure AMl-VI. Test Configuration for Technique 1. 
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The zero-signal level shall be measured 
-1ml should be recorded, as indicated in 
Fii:iure AMl-Vl(a). This simulated clear-air or 
;r·~ npHcity value sh11ll be tested in using the 
sf!ll'c:tr.d light source depicted in Figure AMt
Vl(b). 

The light source either shall be a 
continuous wave (CW) laser with the beam 
mechanically chopped or a light emitting 
diode controlled with a pulse generator 
(rechrngular pulse). (A laser beam may ha\·e 
to he attenuated so as not to saturate the 
PMT detector). This signal le\·el shall be 
mt'asured and should be recorded. The 
opacity \'alue is calculated by taking two pick 
inlervals !Ser.lion :.6} about 1 microsecond 
apart in time anti using Equation (AMl-2) 
selling the ratio R../R1=1. This calculated 
,·alue should be recorded. 

The simulated clear-air signal level is also 
employed in the optical test using the neutral 
density filters. Using the test configuration in 
Figure A.'11-Vl(c), each neutral density filter 
shall be separately placed into the light path 
from the light source to the PMT detector. 
The signal level shall be measured and 
should be recorded. The opacity value for 
each filter is calculated by taking the signal 
level for that respective filter (Ir), dividing it 
by the 0% opacity signal level (I.) and 
performing the remainder of the calculation 
by Equation (A.\11-2) with R,/R1=1. The 
r.Hlculated opacity ,·alue for each filter should 
be recorded. 

The neutral density filters used for 
Technique 1 shall be calibratetl for actual 
op<1city with accuracy of ±2% or better. This 
calibration shall be done monthly while the 
filters are in use and the calibrated values 
should be rer.orded. 

3.2.2 Procedure for Technique 2. An 
optical 11enerHtor (built-in calibration 

mechanism) that contain• a light-emitting 
diode (red light for a lidar containing a ruby 
laser) is used. By Injecting an optical signal 
into the lidar receiver Immediately ahend of 
the PMT detector. a backscatter signal is 
simulated. With the entire lidar receiver 
electronica turned on and adjusted for normal 
operating performance, the optical generator 
is turned on and the simulation signal 
(corrected for 1/R1 ) ls selected with no plume 
spike signal and with the opacity value equal 
to 0%. This simulated clear-air atmospheric 
return signal is displayed on the system"s 
video display. The lidar operator thr.n makes 
any fine adjustments that may be nr.cessary 
to maintain the system"s normal operitting 
range. 

The opacity values of 0% anti the other five 
values are selected one at a lime in any 
order. The simulated return signal data 
should be recorded. The opacity \'&lue shall 
be calculated. This measurement/calculation 
shall be performed at least three times for 
each selected opacity value. While the order 
is not important. each of the opacity \'alues 
from the optical generator shell be verified. 
The calibrated optical generator opacity 
value for each selection should be recorded. 

The optical generator used for Technique 2 
shall be calibrated for actual opacity with an 
acr.uracy of ±1% or better. This calibration 
shall be done monthly while the generator is 
in use and calibrated value should be 
recorded. 

Alternate verification procedures that do 
not meet the above requirements but produce 
equivalent results may be used. 

3.3 Deviation. The permi~sible error for 
the annual calibration end routine 
verification are: 

3.3.1 Annual Calibration Deviation. 
3.3.1.1 Smoke Generator. If the lidar-
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measured average opacity for each data run 
is not within ±5% (full scale) of the 
respective 1moke generator'• average opacity 
over the range of 0'1I. through 80%. then the 
lid11r shall be considered out of calibration. 

3.3.1.2 Screens.Uthe lidar-measured 
a\'c.-age opacity for each data run Is not 
within ±3% (full scale) of the laboratory
determined opacity for each respective 
simulation screen target over the range of 0% 
through 80%, then the lidar 1hall be 
considered out of calibration. 

3.3.2 Routine Verification Error. If the 
lidar-measured average opacity for each 
neutral density filter (Technique 1) or optical 
generator selection (Technique 2) is not 
within ±3% (full scale) of the respective 
laboratory calibration value then the lidar 
shall be considered non-operational. 

4. Performance/Design Specification for 
Basic Lidar System. 

4.1 Lidar Design Specification. The 
essential components of the basic lidar 
system are a pulsed laser (transmitter). 
optical receiver, detector. signal processor. 
recorder. and an aiming device that ill used in 
aiming the lidar transmitter and recei\·er. 
Figure AM1-VII shows a functional block 
diagram of a basic lider system. 
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-4.:? Performance Evaluation Teat1. The 
owner of a lidar system shall subject such 1 
lidar system lo the performance verification 
tt'sts described in Section 3. The annual 
calibration 1hall be performed for three 
separate, complete run1 and the results of 
e<1ch should be recorded. The requirement• of 
Section 3.3.1 must be fulfilled for each of the 
three run1. 

Once the condition• or the aMual 
calibration are fulfilled the lidar shall be 
subjected to the routine verification for three 
separate complete runs. The requirements of 
Section 3.3.2 must be fulfilled for each of the 
three runs and the results should be recorded. 
The Administrator may request that the 
rnsults or the performance evaluation be 
submitted for review. 

5. References. 
5.1 The Use of Lidar for Emissions Source 

Opacity Determination. U.S. Environmental 
Protection Agency. National Enforcement 
Investigations Center. Denver, CO. EPA-330/ 
l-79-003-R. Arthur W. Dybdahl, current 
edition (NTIS No. PBal-246662). 

5.2 Field Evaluation of Mobile Lidar for 
the Measurement of Smoke Plume Opacity. 
U.S. Environmental Protection Agency. 
National Enforcement Investigations Center, 
Denver. CO, EPA/l\'EIC-T~128. February 
1976. 

5.3 Remote Measurement of Smoke Plume 
Transmittance Using Lidar. C. S. Cook. G. W. 
Bethke. W: D. Conner (EPA/RTP). Applied 
Optics·tt. pg 1742, August 1972. 

5.4 Lidar Studies of Stack Plumes in Rural 
and Urban Environments, EPA-650/4-73-002. 
Oi;tober 1973. 

5.5 American National Standard for the 
Safe Use of Lasers ANSI Z 136.1-176, B March 
1976. 

5.6 U.S. Army Technical Manual TB MED 
279. Control of Hazards to Health from Laser 
Radiation. February 1969. 

5.7 Laser Institute of America Laser 
Safety Manual, 4th Edition. 

5.8 U.S. Department of Health, Education 
and Welfare. Regulations for the 
Administration and Enforcement of the 
Radiation Control for Health and Safety Act 
of 1968, January 1976. 

5.9 Laser Safety Handbook. Alex Mallow. 
Leon Chabot. Van Nostrand Reinhold Co., 
19i8. 

(FR Uoc. 81-31243 Filed 1~2'1..-1: 8:45 1mf 
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40 CFR Part 60 

· AE-FRL-1895-3) 

Waiver From New SOurce Performance 
Standard for Homer City Unit No. 3 
Steam Electric Generating Station; 
Indiana County, Pa. 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: Pursuant to section 111(j) of 
the Clean Air Act, as amended (the Act), 
42 U.S.C. 7411(j), the Environmental 
Protection Agency (EPA) hereby grants 
an innovative technology waiver to 
Homer City Steam Electric Generating 
Station: Indiana County, Pennsylvania. 
The statutory waiver will allow 
emissions from Unit No. 3 at Homer City 
Steam Electric Generating Station to 
exceed the Standards of Performance 
for New Stationary Sources for control 
of sulfur dioxide (SO.) for a limited time 
period to provide an opportunity to 
adequately demonstrate a new 
precombustion coal cleaning technology. 

DATES: Pursuant to section 553(d)(1) of 
the Administrative Procedures Act, 5 
U.S.C. 553(d)(1), this waiver is effective 
November 13, 1981. 

FOR FURTHER INFORMATION CONTACT: 
Stuart I. Silverman, Esq .. or Louie R. 
Paley, P.E., Division of Stationary 
Source Enforcement, U.S. Environmental 
Protection Agency, EN-341, 401 M 
Street, SW .• Washington, D.C. 20460, 
(202) 382-2858 and (202) 382-2884, 
respectively. 

SUPPLEMENTARY INFORMATION: Homer 
City Steam Electric Generating Station 
(hereinafter Homer City) is located in 
Center Township, Indiana County, 
Pennsylvania (Southwest Pennsylvania 
Air Quality Control Region) and is 
jointly owned by Pennsylvania Electric 
Company (a subsidiary of General 
Public Utilities Corporation) and by 
New York State Electric Br Gas 
Corporation. Pennsylvania Electric 
Company and New York State Electric Br 
Gas Corporation (hereinafter also 
known as "owners and operator" or 
"Company") are corporations registered 
in accordance with the corporate laws 
of the Commonwealth of Pennsylvania 
and the State of New York, respectively. 

Homer City is operated by 
Pennsylvania Electric Company and 
consists of two 600 megawatt coal-fired 
electric generating boilers (Units Nos. 1 
and 2) each with an 809 foot (246.6 
meters) stack and one 650 megawatt 
coal-fired electric generating boiler (Unit 
No. 3) with a 1,200 foot (365.8 meters) 
stack. 

Federal law requires Units Nos. 1. 2, 
and 3 to limit total emissions of certain 
air contaminants. Most pertinent for this 
rulemaking are sulfur dioxide (SO.) 
emissions from Units Nos. 1, 2, and 3 
resulting from coal combustion during 
the generation of electrical power. All 
three generating units utilize bituminous 
coal as fuel. 

Under the Pennsylvania State 
Implementation Plan, Units Nos. 1 and 2 
may not emit more than 4.0 lbs of so./ 
106 Btu of heat input. 1 Unit No 3 is 
subject to Federal Standards of 
Performance for New Stationary 
Sources for so. under Section 111 of the 
Act, 2 42 U.S.C. 7411, and may not emit 

1 Pennsylvania Department of Environmental 
Resources: rules and regulations;§ 123.ZZ(c) (as 
adopted on January 27, 1972). Pursuant lo section 
110 of the Act, 42 U.S.C. 7410, § 123.ZZ(c) was 
approved on May 31, 1972. as part of the 
Pennsylvania State Implementation Plan and 
thereby federally enforceable. 

•Federal Standards of Performance for New 
Stationary Sources under section 111 of the Act are 
technology based emission limitations promulgated 
by the Administrator pursuant to section 
111(b)(1)(B), 42 U.S.C. 7211(b)(l)(B), for certain 
enumerated new source categories. 
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more than 1.2 lbs of S0/108 Btu of heat 
input.• 

On February 6, 1981, at 46 FR 11490, 
EPA proposed to grant, subject to the 
concurrence of the Governor of the 
Commonwealth of Pennsylvania, an 
innovative technology waiver. pursuant 
to section 111(j) of the Act, to the Homer 
City Steam Electric Generating Station; 
Indiana County, Pennsylvania. The 
waiver would allow emissions from Unit 
No. 3 at Homer City to exceed the 
Federal Standards of Performance for 
New Stationary Sources for control of 
SO, for a limited period and under 
specific enforceable terms and 
conditions. Specifically, the statutory 
waiver would provide an opportunity to 
adequately demonstrate at generating 
Unit No. 3 a new innovative 
technological system of achieving 
continuous reductions of so. emissions 
generated from coal combustion in 
electric utility boilers. The innovative 
control system, known as the Multi
Stream Coal Cleaning System (MCCS) is 
a precombustion coal cleaning technique 
designed to produce a deep cleaned 
(low sulfur) coal and a middling 
(medium sulfur) coal by physically 
removing pyritic sulfur from coal used 
as a boiler fuel for electrical power 
generation. There is substantial 
likelihood that the resultant deep 
cleaned coal will enable Unit No. 3 to 
comply with the Federal Standards of 
Performance for New Stationary 
Sources of 1.2 lbs of SOo/106 Btu. The 
middling coal will be sufficiently 
cleaned to enable Units Nos. 1 and 2 to 
comply with the Pennsylvania State 
Implementation Plan emission limitation 
of 4.0 lbs of S0./106 Btu. 

Public comments and requests for a 
public hearing were invited concerning 
the waiver proposal. Although EPA did 
not receive any requests for a public 
hearing, numberous written comments 
were received in response to the 
proposed innovative technology waiver. 
With the exception of comments 
submitted on behalf of the owners and 
operator of Homer City as well as the 
Commonwealth of Pennsylvania, all 
comments received by EPA were fully 
supportive of the waiver as proposed. 
Those comments submitted on behalf of 
the Company and the Commonwealth of 
Pennsylvania which necessitated 
modifications in the waiver proposal of 
a nonsubtantive nature as a result of 
administrative oversight will not be · 
addressed in this final rulemaking. All 
others submitted on behalf of the 

1 40 CFR 60.43(a)(2) (July 1, 1979); 39 FR 20792, 
June 14, 1974, as amended at 41 FR 51398. November 
22. 1976. 
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Company and the State are individually 
considered below. 

By letter dated September 23, 1981, the 
Honorable Richard Thornburgh. 
Governor of the Commonwealtli. of 
Pennsylvania, concurred in the 
innovative technology waiver as set 
forth herein. Under section 111U}{1}(A) 
of the Act. 42 U.S.C. 741'.lti}(l}{A), such 
concurrence is a prerequisite fOI' the 
granti118 of a innovative technology 
waiver by the Administr-ator under 
section 111(j) of the Act. The waiver as 
set forth herein is hereby granted. 

Final Agency Action 

The innovative technology waiver as 
specified below is final Agency action. 
and as such, is judicially reviewable 
under section 307(b) of the Act, 42 U.S.C. 
7607(b) in the United States Court of 
Appeals, Third Circuit. Petitions for 
judicial review must be filed on or 
before January 12. 1982. 

Note.-Pursuant to Section 605(b) of the 
Regulatory Flexibility Act, I certify that this 
rule will not have a significant economic 
impact on a substantial number of small 
entities because it effecta only a single 
facility. 

Under Executive Order 12291, EPA must 
judge whether a regulation is "Major" and 
thereby subject to the requirements of a 
Regulatory Impact Analysis. This regulation 
is not Major because It provides, pursuant to 
section 111(j) of the Act, e waiver from 
certain environmental requirementa for a 
specified time period to enable 
demonstration of innovative technology for 
the control of a pollutanl Such technology is 
likely to achieve pollutant emission 
reductions at lower cost In terms of energy, 
economic and nonair quality environmental 
impact. Therefore, the waiver reduces, for an 
interim period. normal regulatory 
requirements and enhances the prospects of 
de\·eloping more cost effective pollution 
control technology. 

This regulation has been submitted to the 
Office of Management and Budget for review 
as required by Executive Order 12291. 

Dated: October 31, 1981. 
Anne M. Gorsuch, 
Administrator. 

Response to Comments 

1. Extension of Waiver Period. 
Pennsylvania Electric Company and 

the New York State Electric & Gas 
Corporation commented that the 
innovative technology waiver for Homer 
City Unit No. 3 should be extended 
beyond December 1. 1981, the date EPA 
has proposed for conclusion of the 
waiver period. The Company requested 
an additional twelve months and 
contended that such an extension of the 
waiver period is justified given certain 
purported delays in implementation of 
the MCCS dwins initial phases of 
control system experimentation. It waa 

alleged that these delayv were beyond 
the control of the Company due. in part. 
to an evalaation program initiated by 
-EPA which required combustion of run
of-mine coal at Homer City Unit No. 3. 

Notwithstanding whatever initial 
delays may have ocCWTed in the 
implementation of the MCCS, the 
Company's request for a waiver 
extension beyond December t, 1981, is 
contrary to the plain language ohection 
111 of the Act. Under section 
111(j)(1)(E), 42 U.S.C. 7411(j)(1}(E), a 
waiver for a qualifying source, or 
portion thereof, may not extend beyond 
the date en seven years after the date on 
which any waiver is granted to su.ch 
source or portion thereof or (ii] four 
years after the date on which such 
source or portio!l thereof commences 
operation. whichever ia earlier. Given 
Homer City Unit No. 3 commenced 
operation on December 1. 1977, a fact 
uncontested by the Company, a section 
111UJ innovative technology waiver for 
this combustion source may not extend 
beyond December 1, 1981. 

Pennsylvania Electric Company and 
the New York State Electric & Gas 
Corporation contend. however, that EPA 
must exercise the discretion the 
Company apparently believes is 
available to tlle Agency and determine 
that the "portion" (i.e., MCCS) of the 
source for which the waiver was sought 
did not start operating unn1 
approximately twelve months 
subsequent to commencement of 
operation by Homer City Unit No. 3. 
Thus. the Company requested that the 
Agency consider the twelve-month delay 
in the commencement of operationa of 
·the MCCS in determining the 
appropriate length of time under section 
111(j)(l)(E) for an innovative technology 
waiver for combustion Unit No. 3. 

The basil of the Company'• waiver 
extension request rests upon an 
e1TOneoua interpretation of "stationary 
source" as that te_rm is defined under 
section 111 of the Act and implementing 
regylationa. Sectioa 111(a}(3) of the Act, 
42 U.S.C. 7411(a){3), define• "stationary 
source" as "any.building, structure, 
facility, or installation which emits or 
may emit any air pollutanr (emphasia 
added). Further, "affected facility" ia 
equated at 40 CFR 60.2{e) with "any 
apparatus to which a standard le 
applicable." Given that both the MCCS 
and combustion Unit No. 3 are governed 
by separate standards of performance 
under section 111, each is an "affected 
facility" and a separate stationary 
source rather than a single source as the 
Company contends. 4 The Company has 

'See: ASARCO. Inc. v. EPA. 578 F. 2d 3111 (19781: 
United States Y. City of Painesville. 644 F. Zcl 1188 
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requested an innovative technology 
waiver solely for combustion Unit No. 3. 
Thus, consideration of the date for 
commencement of operation of the 
MCCS would be inappropriate for 
arriving at the expiration date for a 
section 111(j) waiver applicable to Unit 
No. 3. . 

2. Waiver Emission Limits for Homer 
City Units Nos. 1 and 2. 

Pennsylvania Electric Company and 
the New York State Electric & Ga~ 
Corporation questio~ed the need for SO. 
emission limitations for Homer City 
Units Nos. 1 and 2 specified in the 
proposed waiver during time periods 
when Homer City Unit No. 3 is 
inoperable during the waiver period. 
During such periods, the Company 
contended that Units Nos. 1 and 2 
should he allowed to emit up to 4.0 lbs 
S0,/108 Btu, the allowable SO, emission 
limitation under the Pennsylvania State 
Implementation Plan, rather than the 
more restrictive SO, emission 
limitations as specified in the waiver. 
The Company argued that the waiver's 
emission limits would not be needed to 
fully compensate for increases in SO, 
emissions from Unit No. 3 during periods 
when Unit No. 3 is inoperable. 

EPA disagrees with the Company's 
comment. Given the nature of the 
experimentation and demonstration 
program at the Homer City MCCS, it is 
likely that during the waiver period, 
Unit No. 3 will be shut down 
inte~mittently both on a routine, planned 
and unplanned basis. Thus, for the 
purpose of ensuring protection of 
national ambient air quality standards 
during the waiver period, predictable 
and consistent SOa emission limitations 
for Units Nos. 1, 2 and 3 are required to 
enable the enforcement of and source 
compliance with these waiver limits on 
a continuous basia. 

3. Delegation of Authority to States 
Under Section 111 and Source Specific 
Innovative Technology Waivers. 

The Department of Environmental 
Resources (DER), on behalf of the 
Commonwealth of Pennsylvania, 
submitted comments in response to 
EPA'e proposed innovative technology 
waiver which raise a number of Federal
State jurisdictional issues regarding 
implementation and enforcement of 
Standards of Performance for New 
Stationary Sources under section 111 of 
the Act. 

More specifically, pursuant to section 
111(c) at 45 FR 3109 Uanuary 16, 1980), 
the authority to implement and enforce 

(6th Cir. 11181f: Polomac Electric Power Company. 
No. ~1255 (4th Cir .. June 4. 1981); Sierra Pacific 
Power Company v. EPA. 647 F. 2d 60 (9th Cir. 1981). 



Federal Register / Vol. 46; No, 219 / Friday .• November 13, .1981 I Rules and Regulations 

Standards of Performance for New . 
Stationary Sources (promulgated as of 
July 1, 1978 in 40 CFR Part 60) was 
delegated to the Commonwealth of 
Pennsylvania for sources located in the 
State. This delegation encompassed the 
authority to im~lement and enforce the 
Federal Standards of Performance for 
New Stationary· Sources for so. 
applicable to Homer City Unit No. 3. In 
view of this delegation of authority, DER 
questioned the legality of EPA's 
statement in the Federal Register waiver 
.proposal which indicated that during the 
period the innovative technology waiver 
is effective, the delegated authority of 
the Commonwealth of Pennsylvania to 
enforce the Federal Standards of 
Performance for New Stationary 
Sources for SO, applicable to Unit No. 3 
would be superceded and enforcement 
of the terms and conditions of the 
waiver shall be the responsibility of 
EPA. 

DER's comment concerns both the 
very nature of the Administrator's 
authority under section 111(j) of the Act 
to grant innovative technology waivers 
as well as the scope of authority 
delegable by the Administrator to a 
qualifying State under section lll(c). 
Fundamentally, the Administrator of 
EPA lacks authority to delegate his 
power to States pursuant to section 
lll(c) to issue innovative technology 
waivers. 5 Given that the terms of the 
section lll(j) waiver for Unit No. 3 are 
new, temporary Federal performance 
standards promulgated subsequent to 
and in lieu of those previously delegated 
to the Commonwealth of Pennsylvania, 

•Support for this limitation of authority is 
threefold: First, issuance of e section tll(j) waiver 
is in the nature of standard setting. The CongreH 
contemplated that standard setting either under 
section lll[b}(l)(B) or lll(j) is within the sole 
power of the Administrator of EPA. not the power of 
the States. Further. Section 111(c) provides for 
delegation to qualifying Stales only the power to 
"enforce" e performance standard established 
either under section tll[b)(l)[B) or 111Ul of the Act. 
Second. the Congress strictly limited the use of 
Section tll(j). Section tll(j)[l)(c) provides that no 
more innovative technology waivers may be grenled 
then "!he Administrator finds necessary" to 
determine if a particular technology will yield 
greeter emission reductions then otherwise required 
or yield equivalent reductions at lower cost. The use 
of Section lll[j) could not reasonably be so limited 
if innovative lechnology waivers were being 
granted by States throughout the country. 
Delegation of authority to States under section 
lll(cJ to issue innovative technology waivers would 
therefore be contrary to the terms and purposes of 
section 111[j). Finally, CongreH specifically 
provided a role for the States in section 111U){1){A) 
which provides that the consent of the Governor of 
the State for the issuance of a waiver. In enacting 
this provision. the CongreH was aware that State 
participation could be provided instead by allowing 
the Administrator to delegate the power to issue 
innovative technology waivers. Congre89 chose, 
however. to grant the States only the more limited 
concurrence power under section 111(j)(1)(A). 

such performance standards 
predominate during the waiver period~ 

As noted in the previously published 
waiver proposal and in this final 
rulemaking, the Commonwealth of 
Pennsylvania may, and is encouraged to 
seek delegation of authority, pursuant to 
section 111(c)(1), to enforce the 
temporary Federal Standards of 
Performance for New Stationary 
Sources specified in this waiver. In 
response to this invitation for delegation 
which appeared in the waiver proposal, 
DER contended that such delegation is 
unnecessary due to an existing State 
court decree, entered In the 
Commonwealth Court of Pennsylvania 
(No. 181 C.D. 1981) on January 28, 1981, 
which, in most respects, mirrors the 
fundamental terms and conditions of the 
innovative technology waiver for Unit 
No. 3. EPA agrees and does not intend, 
by promulgation of an innovative 
technology waiver for Unit No. 3, to 
supplant the independent authority of 
the Commonwealth of Pennsylvania to · 
enforce its own rules and regulations 
duly promwgated pursuant to state law. 
Further. the terms and conditions under 
which the Company may operate Homer 
City Units No. 1, 2 and 3 during the 
waiver period are conditioned by the 
terms of the waiver as granted herein as 
well as the terms of the State court 
decree entered in the Commonwealth 
Court of Pennsylvania on January 28, 
1981. In granting the waiver, EPA does 
not believe that the terms and 
conditions of the waiver are in conflict 
with the provisions of the State court 
decree. Additionally, the innovative 
technology waiver does not supersede, 
change or modify any of the provisions 
of the State court decree, be they 
methods of monitoring compliance, 
interim emission limitations, or any 
other provisions thereof. 

4. Stringency of Monitoring and 
Reporting Requirements. 

The Company made the general 
comment that the monitoring and 
reporting requirements in the proposed 
waiver were more stringent than 
necessary and should be changed to 
resemble those presently imposed by the 
Standards of Performance for New 
Stationary Sources for fossil-fuel-fired 
steam generators. However, section 
111(j)(1)(B)(i) of the Act requires that an 
innovative technology waiver be 
granted on such terms and conditions as 
the Administrator determines necessary 
to ensure that emissions from the source 
will not preventllttainment and 
maintenance of national ambient air 
quality standards. Therefore, the 
stringency of the waiver's monitoring 
and reporting requirements were 
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specifically designed to ensure 
acquisition of emission data of sufficient 
quality and quantity to allow the 
continual determination of control 
system performance and source 
compliance with waiver emission 
limitations established in conformity 
with section 111(j)(1)(B)(i). -

EPA has considered various means of 
clarifying and streamlining the -
monitoring and reporting requirements 
that were contained in the proposed 
waiver. As a result, the monitoring and 
reporting requirements that appear in 
the innovative technology waiver 
granted herein are modifications of 
those which were proposed. However, 
such changes will not result in 
sacrificing the quantity and quality of 
data essential to ensure protection of 
ambient air quality standards during the 
waiver period. EPA finds the monitoring 
proposed for this waiver period is 
compatible with that required under 
state law. Compliance with the waiver's 
monitoring requirements does not 
excuse compliance with state 
monitoring requirements. 

5. "Discrete" Versus ("Rolling'') 
"Running" A veroges. 

DER commented that the proposal 
was internally inconsistent because its 
reporting requirements prescribed 
"discrete" 3- and 24-hour standards, 
while its emission limitations required 
("rolling") "running''. 3- and 24-hour 
standards. Note, "Running" and 
"Rolling" averages are (mathematically) 
identical. For consistency with previous 
EPA standards the term "rolling" 
average (e.g., 1:00 to 4:00 o'clock, 2:00 to 
5:00 o'clock, etc.) will be used, rather 
than "running". The "discrete versus 
running" inconsistency has been 
resolved by changing all references to 3-
and 24-hour standards to read 
"discrete". The use of 3- and 24-hour 
discrete (e.g., 3:00 to 6:00 o'clock; 6:00 to 
9:00 o'clock) averaging periods (rather 
than rolling) in these standards is 
considered adequate to protect the 3-
and 24-hour NAAQS and to represent 3-
and 24-hour source emissions. 8 

Additionally. discrete 3- and 24-hour 
averaging periods allow the use of both 
continuous emission monitoring systems 
(CEMS) and continuous bubblers (CB) 
as the primary and secondary 
compliance methods. Given the 
possibility of CEMS breakdown, 
Company use of a back-up (secondary) 

• While EPA considers discrete averaging periods 
adequate to protect the 3- and 24-bour NAAQS the 
Agency interprets the NAAQS to actually be 
running averages. 40 CFR Part 58, Appendix F. 
I 2.1z. 44 FR 27597 (May 10, 1979). Guidelines For 
The Interpretation of Air Quality Standards, 
OAQPS No .. 1.2--008 [February 1977). 
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method for collecting emission data is 
essential to granting this waiver. 
Because of the need for a simple low 
cost, continuous and very reliable back
up method. the CB train is considered 
the only appropriate back-up method. 

Furthermore, requiring 3- and 24-hour 
continuous bubbler data on a rolliDB 
basis. which would necesaitate the 
collection of hourly samples when 
continuou1 monitors are out of service, 
is considered unnecessary in this case. 

With regard to the longer, 30-day 
averaging period required by thia 
waiver, a rolling 30-day averaging 
period (instead of a discrete 30-day 
averaging period) has been chosen for 
this waiver. Daily computation of the 
rolling 30-day average combined 
emission rates, for every day of the year, 
helps ensure that EPA and the Company 
are continually aware of the long-term 
performance of the control systems. The 
30-day rolling average will also allow 
EPA to frequently assess the 
environmental impact resulting from 
operation of the source and control 
systems. In contrast. calculation (once 
each 30 days) of the discrete 30-day 
emission rates would result In updated 
emission data only once a month. Such 
an infrequent update is considered 
insufficient for the continual evaluation 
implicit in the provisions of section 
111(j). 

6. Calculation of Emissions.141 

DER commented that although the 
proposed waiver required SO, emissions 
to be calculated in lb/108 Btu, it did not 
specify the method for determining heat 
input. This comment incol'l'!?ctly 
described the procedure to be used for 
calculating SO. emissions from 
individual boilers. The Standards of 
Performance for New Stationary 
Sources for fossil-fuel-fired steam 
generators specifies that sulfur dioxide 
emissions (in lb/108 Btu) are to be 
calculated using SO, and diluent (02 or 
co.) gas concentration data and the 
appropriate conversion ("F-factor") 
equation. This calculation procedure 
was published by the Agency at 40 FR 
46250 (October 6, 1975), and has since 
been widely accepted by EPA and most 
State agencies. 

The proposed waiver also contained 
emission limitations for the combined 
emissions from two and from three · 
boilers, In units of lbs S0,/105 Btu and 
in units of tons of SO. per unit of time. 
Since the emission rates from each 
boiler. in units of lb/106 Btu, are not 
directly additive, they must first be 
converted to the units of lb SO. per 
averaging period In order to determine 
the combined average emission .rates 
from-Units Nos.-1; 2. and 3 and from 
Units Nos. 1 and 2. This conversion step 

requires the calculation of heat input 
rates for each boiler. In this regard. 

. DER'• comment is applicable. and EPA 
has. therefore. specified the procedures 
to be used for determining heat lnputa 
far indivi'dual boilers. 

7. Drift Testing Procedures. 
The Company requested that the drift 

testing procedures of the proposed 
waiver be changed to allow the use of 
internal gas cella in their Lear Seigler 
SO. and 0. moniters. During the waiver 
period. EPA will not permit the use of 
gas cells in lieu of calibration gases for 
the drift tests. When ga1 cells are used 
to calibrate such Lear Siegler monitors, 
an important portion of the monitor 
circuitry ia bypassed. and the monitor 
operate1 In a mode different than during' 
the sampling mode. On occasion. EPA 
has experienced inadequate evaluations 
of the performance of Lear Siegler SO,/ 
o. monitors because of the limitations 
associated with using gas cells. The use 
of calibration gases will not alter the 
operational mode of the Lear Siegler 
monitor and will provide a more 
realistic evaluation of the monitor's 
performance. Therefore, calibration 
gases will be required for all drift testing 
required by this waiver. 

8. Continuous Bubbler. 
DER commented that "the continuous 

bubbler bas not been proved reliable." 
EPA's Emission Standards and 
Engineering Division (ESED) has· 
performed comparative tests in 
developing and evaluating the 
continuous bubbler (CB) method, and 
EPA's Division of Stationary Source 
Enforcement (DSSE) has evaluated CB 
performance in the laboratory and in the 
field. The DSSE and ESED evaluations 
of the CB were conducted at fossil-fuel
fired electric utility steam generators. 
These evaluations demonstrated that 
the continuous bubbler can be an 
acceptable substitute for continuous 
emission monitoring systems. 

Also indicative of EPA's confidence in 
the use of CB technology at facilities 
such as the Company's, ls the proposal 
of the CB technology as Methods 6A and 
6B at 46 FR 8359 Uanuary 26, 1981). 
Method 6A was proposed as an 
alternate to Reference Methods 3 and 6. 
and Method 6B was proposed as a 
substitute for continuous emission 
monitors when the monitors are out of 
service. Additionally. since the 'proposal 
of the waiver on February 6, 1981, the 
Company baa successfully demonstrated 
ita ability to accurately and reliably 
operate CB systems. 

The Company has recently 
experimented with various CB 
equipment configurations and hu 
identified modifications to the sampling 
apparatus that have produced the best 
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results. As a result. the Company 
requested approval to use the following 
modifications to the CB sampling 
equipment required by tl!e proposed 
waiver: 

a. Use of heated probe for sampling; 
b. Use an upatream in-1tack filter for 

particulate removal; 
c. Eliminate the isopropanol impinger; 

and 
d. Replace the peristaltic pump with a 

diaphragm pump. 
EPA accepts these modifications 

because the Company has shown that 
they will result in improved bubbler 
performance at the Homer City Station 
and because they are consistent with 
Method 68 (as proposed on January 26. 
1981). Nevertheless, the quality 
assurance requirements for the CB 
method specified in § 60.47(g)[6)(ii) of 
the section are in effect during the 
waiver period. They require that the 
Company demonstrate, at least initially 
and quarterly, that the CB method 
consistently provides emission data 
comparable to data generated by 
Reference Methods 3 and 6. 

The Company also requested that the 
criteria for the allowable percent 
difference between CB and reference 
method data be changed from 10 percent 
to 20 percent. EPA denies this request 
because the CB sampling and analytical 
techniques for SO, is essentially the 
same as that for EPA Reference Method 
6. Furthermore, the CB procedures for 
collecting and quantifying CO, are 
standard laboratory procedures. 
Conceptually, the CB is capable of 
generating results within 10 percent of 
reference method results because of the 
similarities between CB and reference 
method technologies. Also, in actual 
field testing at fossil-fuel-fired steam 
generators, the CB results were shown 
to be consistently within 10 percent of 
the reference method results. 

9. Mininum Data Requirements. 
DER commented that the proposed 

waiver's data requirements were 
inadequate and would exempt certain 
critical periods of time during which the 
Company would not be required to 
obtain emission data. The intent of the 
waiver was not to allow such 
exemptions. EPA has reviewed the 
proposed data requirements and agrees 
that the allowances provided did not 
dearly reflect the Agency's intent. 
Therefore, EPA has restructured and 
clarified the requirements for obtaining 
emission data. 

The data requirements have been 
organized into three distinct sampling 
scenarios. Each scenario applies 
separately to each of Homer City Units 
Nos. 1. 2. and 3: (1) During normal 
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operation of a continuous emission 
monitor: (2) during the transition period 
when switching from a continuous 
emission monitor to a CB system; and 
(3) during the continuous operation of 
the CB method (when a monitor is out of 
service). The ~ta requirements for each · 
sampling scenario are also separated 
into requiremeDts for each of the three 
averaging periods (i.e., 3-hours, 24-hours, 
and 30-days) specified in the waiver. 

Underlying all of the emission 
requirements of the waiver is EPA's 
intent that the Company monitor the 
emissions from each boiler on a 
continuous, uninterrupted basis 
(whenever fuel is being fired). However, 
EPA recognizes that requiring 
continuous emission data without 
allowing for some interruption is neither 
practical. achievable nor necessary. 
Even the most well engineered CEMS 
cannot be expected to operate over long 
periods of time without at least some 
breakdowns. Additionally, necessary 
routine maintenance and required daily 
calibrations preclude the acquisition of 
uninterrupted data. Therefore, the 
Agency"s objective in establishing 
minimum data requirements is two-fold: 
[1) To provide sufficient emission data 
to help ensure Company compliance 
with the waiver's emission limitations; 
and [2) to allow reasonable periods for 
routine monitor maintenance and 
calibration, and for the Company to 
switch to the secondary compliance 
monitoring system (CB method) 
whenever monitor breakdowns 
necessitate such action. 

The Company commentea that the 
proposed waiver's monitoring 
requirements were more stringent and 
costly than necessary to achieve the 
Agency's stated objective, and that the 
data requirements should be more 
consistent with those in 40 CFR Part 60, 
Subpart D. Standards of Performance for 
New Stationary Sources. In response to 
this comment, EPA believes that the 
waiver's data requirements are 
reasonably achievable and are no more 
stringent than necessary to ensure 
continual source compliance with the 
waiver's emission limitations. Since the 
waiver stipulates "continuous 
compliance" and since the averaging 
times of the emission limitations are of 
rnrious durations (e.g., 3-hours. 24-
hours. and 30-days), the (40 CFR Part 60. 
Subpart DJ Standards of Performance 
for New Stationary Sources data 
acquisition requirements are neither 
applicable nor sufficient for this wavier. 
Also, given the language contained in 
section 111U) the Agency cannot allow 
the Company to be exempted from 
demonstrating continuous compliance 

with the emission limitations during all 
periods of boiler operation. 

Furthermore. the Company agreed to 
acquire virtually continuous emission 
data, using a combination of CEMS and 
CBs. As a result the Company has 
already acquired the necenary CB 
equipment and expertise to use the CBs. 
Also the added expense to the 
Company. as a result of running the CBs 
is insignificant compared to the 
operation and maintenance of their coal 
cleaning equipment and the savings they 
have made by reducing their emissions. 

The Company specifically requested 
substantial relief from the requirement 
to obtain discrete 3-hour continuous 
bubbler data when a CEMS is out of 
service. In this regard, the Company 
suggested several variations of a 
calculation procedure for obtaining 
upper estimates of any missing 3-hour 
data (from one or more units) by 
multiplying the highest available 
corresponding 3-hour averages (from the 
other units) by the ratio of the respective 
24-hour averages. EPA believes that the 
use of the Company's suggested 
calculation procedure (which assumes a 
consistent relationship of maximum 3-
hour to 24-hour emissions between all 
three units and which has not been 
verified with actual emission data) is 
not a prudent alternative to obtaining 3-
hour CB data. In further consideration of 
this request, EPA has determined that 
the operation of six 3-hour CB systems 
(when a CEMS is out of service) will 
adequately represent the 3-hour 
emission rate and therefore will 
sufficiently protect National Ambient 
Air Quality Standard. 

The Company also maintained that 
more than one hour is required to 
initiate any back-up samplying. EPA 
agrees with this comment and has 
therefore increased the time allowed for 
the Company to switch from a CEMS to 
the CB method. Accordingly, the waiver 
requires back-up CB sampling to be 
initiated immediately, but no later than 
six hours after it has determined that the 
CEMS is not meeting the performance 
requirements (delineated in Table 1). It 
should be noted that a similar time 
exemption is not provided when 
switching back to (or reinstating) a 
CEMS after it has been taken out of 
service. In this situation; the Company 
must continue samplying with the CB 
method until the CEMS is fully 
operational and is documented to be 
producing valid data. 

Also. the waiver allows additionar 
time exemptions for the Company to 
conduct: (1) Routine maintenance and 
daily calibrations of the CEMS; and (2) 
weekly gas calibrations for the CBs. 
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However, exemptions from acquiring 
continuous data because of routine 
maintenance and daily calibrations are 
not allowed (nor necessary) when the 
CB method is being used. 

10. Perfonnance Specifications. DER 
commented that the monitor . 
performance specifications proposed by 
EPA al 44 FR 58602 (October 19,-4979) 
were withdrawn and should. ther.efore. 
not be included as provisions of this 
waiver. EPA does not agree with this 
comment. EPA has proposed two 
substantial revisions to the original 
monitor performance specifications 
promulgated at 40 FR 46250 (October 6, 
1975): (a) Those proposed at 44 FR 58602 
(October 10, 1979); and (b) those 
proposed at 46 FR 8359 Uanuary 26, 
1981). Each is an improvement over the 
October 6, 1975 promulgation. After a 
close examination of both revisions and 
the goals of this waiver, EPA has 
detennined that during the waiver 
period a combination of the best 
features of both of the proposed 
revisions should be used. Therefore, 
during the waiver period, the Company 
must comply with the drift and 
calibration error test requirements 
proposed on October 10, 1979 and the 
location and accuracy test requirements 
proposed on January 26, 1981. This 
requirement will not appreciably affect 
the probability that the Company's 
CEMS will meet the combined (SO./O.) 
performance specification requirements. 
However, requiring the combination of 
the proposed performance specifications 
will result in a more specific and 
accurate definition of monitor system 
performance and data quality. 
Furthermore, EPA is considering a 
similar combination of performance 
specifications for promulgation in the 
near future. Therefore, the Agency 
believes that this combination is both 
reasonable and necessary during the 
waiver period. 

11. Quality Assurance (QA} 
Requirements. The Company 
commented that the proposed 
requirement to use both 24-hour and 
eight 3-hour continuous bubbler runs. as 
a QA check on the CEMS, was 
unreasonable and unnecessary. EPA has 
reassessed this requirement and agrees 
that it would impose an unnecessary 
burden on the Company. If the Company 
demonstrates that a CEM is accurate 
over a 24-hour period (as determined by 
performing one or more 24-hour bubbler 
runs). the monitor accuracy over each of 
the eight 3-hour periods that constitute 
the 24-hour period should be acceptable 
for determining 3-hour emission rates. 
Therefore, the proposed QA 
requirements for CF.MS have been 
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revised to require the Company to 
perform one 24-hour check-each week 
during the waiver period. EPA believes 
that this streamlining of the QA checks 
will be less burdensome, and will 
enhance the overall quality of the data. 

The Company also requested that the 
frequency and number of several other 
QA checks be decreased. EPA denies 
this request because all checks are 
required to insure collection of data 
having sufficient quality for both EPA 
and the Company to continually assess 
the compliance status with waiver's 
emission limitations as well as to 
evaluate the performance of the control 
system. Ensuring the accuracy of the 
emission data through a comprehensive 
quality assurance program, is equally 
beneficial and important to all parties 
affected by this waiver. 

Finally, DER commented that although 
the QA criteria in the proposed waiver 
required the CEMS to meet certain 24-
hour drift criteria, the result of these 
criteria was unclear. DER was 
concerned that the allowed duration (24-
hours) for operating the CEMS outside 
the criteria, before a CEMS is to be 
taken out of service, could permit a 
CEMS to be out of control by any 
magnitude, on alternate days. EPA did 
not intend to allow any excursions of 
the QA performance criteria and agrees 
that the column headings in Tablet of 
the proposed waiver were misleading. 
The intent of the tim ~ durations 
designated in the proposal was to 
establish the time Intervals for which 
the performance criteria are applicable. 
The designation of the durations (or 
averaging times) associated with the 
CEMS drift criteria has, therefore, been 
clarified through changes In the text and 
in Table 1 of the waiver. 

In addition, EPA has re-examined the 
required numerical drift specifications 
and has determined that the proposed 
limits for 24-hour zero and calibration 
drift were overly stringent. Therefore 
these drift specifications have been 
revised (by doubling the allowances, for 
up lo 3 days) to prevent occasional 
monitor drift variability from 

. unnecessarily requiring the Company to 
take the CE.."\IS out of service. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Title 40, Part 60, Subpart D of the 
Code of Federal Regulations is amended 
by adding new I 60.47 as set forth 
below: 
• • • 

Subpart D-Standards of Performance 
for Fossll-Fuel Fired Steam Generetore 

• • 
§ 60.47 Innovative technology walven; 
waiver ot eultur dioxide standards of 
performance for new stationary 80Un:ea 
for Homer City Unit No. 3 under aectlon 
1110) of the Clean Alt Act for Multi-Steam 
Coal Cleaning System.· 

(a) Pursuant to section ttt(j) of the 
Clean Air Act, 42 U.S.C. 74tt(j), 
commencing on November 13, 1981 
Pennsylvania Electric Company and 
New York State Electric Br Gas 
Corporation shall comply with the 
following terms and conditions for 
electric generating Units Nos. t, 2, and 3 
at the Homer City Steam Electric 
Generating Station, Center Township, 
Indiana County, Pennsylvania. 

(b) The foregoing terms and 
conditions shall remain effective 
throcgh November 30. 1981, and 
pursuant to section ttt(j)(B), shall be 
Federally promulgated standards of 
performance. As such, it shall be 
unlawful for Pennsylvania Electric 
Company and New York State Electric ll: 
Gas Corporation to operate Units Nos. t, 
2. and 3 in violation of the standards of 
performance established in this waiver. 
Violations of the terms and conditions 
of this waiver shall subject 
Pennsylvania Electric Company and 
New York State Electric Br Gas 
Corporation to Federal enforcement 
under sectlons 113 (b) and (c), 42 U.S.C. 
7413 (b) and (c), and 120, 42 U.S.C. 7420, 
of the Act as well as possible citizen 
enforcement under section 304 of the 
Act. 42 U.S.C. 7604. Pursuant to section 
111(c)(t) of the Act. 42 U.S.C. 7411(c)(l), 
at 45 FR 3109, January 16, 1960, the 
Administrator delegated to the 
Commonwealth of Pennsylvania 
authority to implement and enforce the 
Federal Standards of Performance for 
New Stationary Sources of 1.2 lb SO,/ 
108 Btu applicable to Homer City Unit 
No. 3. The SO, emission limitations 
specified in this waiver for Unit No. 3 
are new Federally promulgated 
Standards of Performance for New 
Stationary Sources for a limited time 
period. Thus, during the period this 
waiver Is effective, the delegated 
authority of the Commonwealth of 
Pennsylvania to enforce the Federal 
Standards of Performance for New 
Stationary Sources of 1.2 lb S0,/1011 Btu 
applicable to Homer City Unit No. 3 Is 
superseded and enforcement of the 
terms and conditions of this waiver shall 
be the responsibility of the 
Administrator of EPA. The 
Commonwealth of Pennsylvania may, 
and la encouraged to, seek delegation of 
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authority, pursuant to section 111(c)(1), 
to enforce the temporary Federal 
Standards of Performance for New 
Stationary Sources specified in this 
waiver. Should such authority be 
delegated to the State, the terms and 
conditions of this waiver shall be 
enforceable by the Administrator of 
EPA and the Commonwealth of 
Pennsylvania, concurrently. Nothing in 
this waiver shall affect the rights of the 
Commonwealth of Pennsylvania under 
the Decree filed In the Pennsylvania 
Commonwealth Court on January 28, 
1981, at Docket No. 161 C.D. 1981. 

(c) On December 1, 1981, and 
continuing thereafter, at no time shall 
emissions of SO, from Unit No. 3 exceed 
1.2 lb/1011 Btu of heat Input, as specified 
in 40 CFR 60.43(a)(2) (July t, 1979). 

(d) On January 15, 1982, Pennsylvania 
Electric Company and New York State 
Electric Br Gas Corporation shall 
demonstrate compliance at Homer City 
Unit No. 3 with 40 CFR 60.43(a)(2) (July 
1, 1979) In accordance with the test 
methods and procedures set forth in 40 
CFR 60.8 (b), (c), (d), (e) and (f) (July 1, 
1979). 

(e) Emission limitations. (1) 
Commencing on November 13, 1981 and 
continuing until November 30, 1981: 

(i) At no time shall emissions of so. 
from Units Nos. 1, 2, and 3, combined, 1 

exceed: 2.87 lb S0,/108 Btu of heal input. 
in a rolling 30-day period (starting with 
the 60th day after the effective date of 
the waiver): 3.6 lb S0,/108 Btu of heat 
input in any day: 1 and 3.1 lb S0,/106 Btu 
of heat input on more than 4 days in any 
rolling 30-day period. 

(ii) At no time shall emissions of SO, 
from Units Nos. 1, a, and 3, combined, 2 

exceed 695 tons in any day. 
(iii) At no time shall emissions of SO, 

from Units Nos. 1."2. and 3, combined, 2 

exceed 91 tons in any discrete 1 3-hour 
period. 

(iv) At no time shall emissions of SOa 
from Units Nos. 1 and 2. combined, 
exceed 463 tons in any day. 

(v) At no time shall emissions of so. 
from Units Nos. 1 and 2, combined, 
exceed 61 tons in any discrete 1 3-hour 
period. 

(f) Installation Schedule. (1) 
Pennsylvania Electric and New York 
State Electric Br Gas have selected 
engineering designs for necessary 
modifications to the Multi-Stream Coal 
Cleaning System (MCCS) 93B Circuit. 

(2) Pennsylvania Electric and New 
York State Electric Br Gas have placed 

1 A "day" (a Zf.hour period) and a "discrete 3-
hour period" i1 defined in section (g)(7)(iv). 

1 'Jbe procedures used for c:alculatins combined 
SO. emiHione are given in paragraph (g)(5) of lhia 
aection. · 
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purchase orders for all major equipment 
necessary to complete necessary 
modifications to the MCCS 938 circuit. 

(3) Pennsyivania Electric and New 
York State Electric A Gas have 
completed design engineering of the 
modifications to • ..the MCCS 938 circuit. 

(4) On or before September 15, 1981, 
Pennsylvania FJ!!ctric and New York 
State Electric A Ganhall complete 
construction of -the MCCS 938 circuit. 

(5) On or before October 15, 1981, 
Pennsylvania Electric and New York 
State Electric & Gas shall start-up the 
MCCS 938 circuit. 

(g) Monitoring and Reporting. 
Throughout the waiver period the 
Company shall acquire sufficient 
quantities of emission monitoring and 
fuel analysis data to continuously 
demonstrate compliance with the 
combined emission limitations. The 
Company shall acquire heat input and 
emission data (sufficient to demonstrate 
compliance) from each boiler during all 
operating periods (i.e., whenever fuel is 
being fired), including periods of process 
start-up. shutdown. and malfunction. 
This requirement shall be met through 
the use of continuous emission 
monitoring systems (CEMS) [or as 
supplemented by continuous bubbler 
(CB) systems), heating value as 
determined by as-fired fuel analysis. 
and -:oal mass feed-rate measurements. 

(1) Continuous Emission Monitoring 
System (CEMS): Primary Compliance 
Monitoring Method: 

(i) The Company shall install, test, 
operate, and maintain all CEMS as the 
primary compliance monitoring method 
in such a manner as to result in the 
acquisition of validated data which are 
representative of each boiler's 3-hour, 
24-hour, and 30-day emission rates. (See 
paragraph (g)(7) of this section.) 

(ii) The validity of the emission data 
obtained with CEMS shall be 
determined initially by conducting a 
performance specification test (PSn. 
Subsequent CEMS data validations shall 
be performed in accordance with 
paragraphs (g)(6) and (g)(7) of this 
section. All PSTs of CEMS shall include 
at least: (A) All of the specifications and 
test procedures contained in the )anU8J1' 
26, 1981 proposed P~rfonnance 
Specifications 2 and 3 (Ref. 1), 46 FR 
8352; and (BJ the calibration error and 
response time specifications and test 
procedures contained in the October 10. 
1979 proposed Performance 
Specifications 2 and 3 (Ref. 2), 44 FR 
58602. The calibration error, response 
time. and all drift tests shall be 
conducted using calibration gases which 
conform to the requirements of 
paragraph (g)(6)(iii) of this section. 

(2) Continuous Bubbler System (CB): 
Secondary Compliance Test Method: 

(I) The Company shall use the CB 
system as a secondary compliance 
monitoring method to supplement CEMS · 
data whenever a CEMS la out of service 
or i1 otherwise providing data of 
insufficient quality or quantity. The CB 
technique shall also be used to 
periodically asseBS the validity of CEMS 
data (See paragraph (g)(8)(1)(C) of this 
section). 

(ii) The CB technique for 
quantitatively asseHing SO. emillions 
(in lb/101 Btu) Is delineated in Appendix 
I of this waiver. This technique Is based 
upon combining the basic wet-chemical 
technique of EPA's Reference Method 6 
at 40 CFR Part 80, Appendix I. July t, 
1979, (for determining SO, 
concentrations) with the gravimetric 
method (absorption of CO, onto 
ascarite) for determining CO, 
concentrations. Using reduced now 
rates and increased reagent volumes 
and concentrations, the CB system may 
be run for much longer periods of time 
than Reference Method 6 at 40 CFR Part 
80, Appendix I Ouly 1, 1979). The 
Company may make the following 
modifications to the CB method as long 
as they periodically demonstrate that 
their modified CB method meets the 
performance criteria of paragraph 
(g)(6)(ii) of this section: 

(A) Use a heated sample probe 
(B) Use an in-stack filter (up stream of 

the impingers) to remove particulate 
matter 

(C) Eliminate the isopropanol (initial) 
impingers 

(DJ Use a diaphragm pump with now 
regulators in place of the peristaltic 
pump 

(iii) The Company shill initially 
demonstrate its proficiency in acquiring 
SO,/CO. data with the CB method by 
comparing the results obtained using the 
CB method with those obtained using 
Reference Methods 3 and 6 (See Ref. 3 
and paragraph (g)(6)(ii)(B) of this 
section). The CB data shall be deemed 
initially acceptable if the results of this 
test are within the limits prescribed in 
paragraph (g){6)(ii) (A) and (B) of this 
section. Subsequently, the CB data shall 
be periodically revalidated as per the 
QA requirements of paragraph (g)(6)(ii) 
(A) and (B) of thia section. 

(3) Requirements for Obtaining 3-hour 
and 24-hour Emission Data from 
Individual Boilers: Using the methods 
set forth In thia waiver, the Company 
shall obtain the following quantities of 
3-hour and 24-hour emission data. 
Failure to acquire the specified quantity 
or quality of data shall constitute a 
violation of the tenns and conditions of 
this waiver. 
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(i) Data and calculation requirements 
for continuoa1 emission monitoring 
system (CF.MS). During normal 
operation of a CBMS (primary 
compliance method) to obtain emission 
data from one or more of Unlta Noe. 1, 2. 
and 3, the Company shall obtain the 
following data &om each CF.MS: ·-

(A) 3-hour discrete averasfn8 tiiiies · 
using CEMS.-For each boUer, -: 
continuously measure and calculate 
eight discrete 3-hour averages each day. 
using the three conaecutive (exclusive of 
exemptiona below) 1-hour emission 
averages (each consisting of four equally 
spaced data points per 1-hour period). 
The only period.a when CEMS 
measurementa are exempted are periods 
of routine maintenance (as specified in 
the Lear Siegler Operator's Manual) and 
as required for daily zero/span checks 
and calibrations. Such exemptions 
notwithstanding, at no time shall less 
than six discrete 3-hour averages per 
day be obtained. Note that in 
calculations each 3-hour average one 
only uses the data available from that 
specific discrete average. 

(B) 24-hour averaging times using 
CEMS. For each boiler, continuously 
measure and calculate one discrete 24-
hour average per day, using the 
available (1~24) 1-hour emission 
averages obtained during that specific 
day. The only periods when CEMS 
measurements are exempted are periods 
of routine maintenance (as specified in 
the Lear Siegler Operator's Manual) and 
as required for daily zero/span checks 
and calibrations. Such exemptions 
notwithstanding, and except for the 
instances when a boiler operated for 
only part of the day, at no time shall a 
calculated 24-hour average consist of 
less than a total of eighteen 1-hour 
averages. 

(ii) Data requirementa when switching 
from GEMS to CB system. If it becomes 
necessary to take a CEMS out of service 
(because of CEMS inoperability or 
failure to meet the performance 
requirements (paragraph (g)(6)(i) of the 
section). the Company shall Immediately 
initiate the activities necessary to begin 
sampling with the secondary (CB) 
compliance lest method. However, EPA 
recognizes that some reasonable amount 
of time will be necessary to diagnose a 
CEMS problem, to determine whether 
minor maintenance will be sufficient to 
resolve the problem. or to determine if 
the monitoring system must be taken out 
of service. Additionally, CF.MS 
downtime could occur during the night 
time shifts or other times when 
immediate coJTeCtive action cannot 
reasonably be made. Therefore, the 
waiver requires that at no time shall 
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more than six hours elapse between 
acceptable operation of the CEMS and 
the start of CB sampling. All data which 
are obtained during any interrupted 
averaging period(s) shall be used to 
calculate the reported average(s), and 
the Company shall clearly indicate this 
data ~.'shortfall" (e.g .. acquisition of only 
2 hours of data for a 3-hour averaging 
period) in the subsequent report (See 
paragraph (g)(B) of this section). 

(A) 3-hour averaging times during 
CEMS-to-CB transition.-During any 
day in which a transition (from the 
CEMS) to the secondary compliance 
method is made, at least four (4) 3-hour 
average rates of the affected boiler's 
emissions shall be obtained. 

Note.-At least six (6) 3-hour emission 
averages are required when a planned CB-to
CEMS transition ia performed. 

(B) 24-hour averaging times that 
include a CEMS-to-CB transition. During 
any day in which a transition (from the 
CEMS) to the secondary compliance 
method is made, a 24-hour average rate 
of the affected boiler's emissions shall 
be obtained, using the combination of all 
available 1-hour CEMS emission 
averages and 3-hour CB emission 
averages. Such a calculation shall 
weight (e.g., one CB average is 
equivalent to three t-hour CEMS 
average values) the CB data 
appropriately. 

(iii) Data and calculation requirements 
for continuous bubbler (CB) monitoring 
systems. During all periods when a 
CEMS is out of service and a CB system 
is in use at one or more of Units Nos. t, 
2. or 3, the Company shall obtain the 
following data from each CB: 

(A) 3-hour averaging times using CB 
systems. For each boiler being 
monitored by a CB system, measure and 
calculate at least six discrete 3-hour 
emission rates each day. 

(B) 24-hour averaging times using CB 
systems. For each boiler being 
monitored by the CB method, calculate 
one 24-hour average emission rate each 
day. Each average shall be based upon a 
continuous 24-hour sample. 

(4) Requirements for Measuring and 
Calculating Heat Input Rates: 

(i) The Company shall determine the 
coal feed rate, for each boiler that la 
being fired. for each 24-hour period in 
accordance with the Company's 
standard procedures for weighing coal 
being fed to the boilers. 

(ii) The Company shall determine the 
heat content (gross calorific value) of 
the coal, for each boiler being fired and 
for each 24-hour period, in accordance 
with the Company's established 
procedures for as-fired. 24-hour fuel 

sampling (tS-minute sample intervals) 
and composite automated analysis. 

(iii) The Company shall calculate the 
average heat input rate for each boiler 
for each 24-hour period (to• Btu/24-
hours). For each boiler, multiply the 
average heat content of the coal (Btu/lb) 
by the coal feed rate as determined for 
the same 24-hour averaging period. 

(iv) The Company shall estimate the 
average 3-hour heat input rate (to•Btu/ 
3-hours) for each boiler from the 
previously determined 24-hour values. 
To estimate a 3-hour heat input rate 
multiply the corresponding 24-hour 
value (to• Btu/24-hours) by the ratio of 
the respective 3-hour to the 24-hour 
megawatt outputs. 

(5) Requirements for Calculating 
Combined SO, Emissions: 

(i) 3-hour averaging period: The 
combined emission rates from the 
operating boilers are equal to the sum of 
the products of the individual heat input 
rates (to• Btu/3-hours) and the SO, 
emission rates (lb/to• Btu as determined 
for the 3-hour period). Thia quantity, 
when divided by 2000 lb/ton, equals the 
combined tons of 3-hour S01 emissions 
(see Equation t). 

n 
M, •L~u Equation 1 · 

1=1 

Where: 
M1=comblned (e.g .• Units Nos. 1 and 2 or 

Units Nos. 1, 2. and 3) emission rates for 
the operating unlts in tons SO,, for the jth 
averaging period (3-hour or 24-bour). 

Eu= average eml1Sion rates from the "ith" 
unit in lb SO. for the jth average period 
where J=-3-hour or 24-hour. 

Hu= average heat input rates for the "Ith" 
unit In 101 Btu per "jth" averaging period 
where j=3-hour or 24-bour. 

n=number of operating units. 

Note.-Equation 1 is to be used for 
calculating: (1) combined Iona of SO. 
emiBSions from Uniti Nos. 1 and Z and (2) 
combined tons of SO, emissions from Units 
Nos. 1, 2. and 3. Equation 1 Is applicable to 
both 3-hour and 24-hour averaging periods. 
Furthermore, If a unit Is not combusting fuel, 
"Hu" will be zero. 

(ii) 24-hour averaging period: 
(A) The combined emissions from the 

operating boilers is equal to the sum of 
the products of the individual heat 
inputs (tO' Btu/24-hour) and the SO. 
emiBBions (lb/to• Btu as determined for 
the 24-hour period). This quantity, when· 
divided by 2000 lb/ton. equals the 
combined tons of 24-hour so. emiBSiona 
(see Equation t). 

. (B) The combined emissions from the 
operating boilers, in the units lb/to• Btu. 
is equal to the sum of the products of the 
individual heat inputs (to• Btu/24-hour) 
and the so. emissions rib/to• Btu as 
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. determined for the 24-hour period) 
divided by the sum of the combined heat 
inputs (see Equation 2). 

n 
E~E !F1H1) 

i=l H, 
Equation 2 

Where: 
E=combined emi1Bion rates for the operating 

units In lb S0./101 Btu. for the 24-hour 
averaging period. 

F.=24-hour average eml11ion rates from the 
"Ith" unit In lb S0./101 Btu. 

H1=-24-hour average heat Input rates for the 
"ith" unit In 101 Btu/24-hour. 

n=number of operating units. 
Note.-lf a unit Is not combusting fuel. "H," 

will be zero. 

(iii) 30-day rolling average: Once 
every day, calculate combined 30-
calendar day emission average rates 
(beginning 60 days after the effective 
date of this waiver), using all available 
combined 24-hour emission rate 
averages (paragraph (g)(S)(ii)(B) of this 
section], for the most recent 30 
consecutive calendar days. To make the 
two calculations for the combined (Units 
Nos. t, 2, and 3; Units Nos. t and 2) 
emission rates, add the 30 consecutive 
daily combined average emission rates 
(lb SO,/ to• Btu) and divide the sum by 
30 days. 

(6) Quality Assurance (QA) 
Requirements: The Company shall 
validate the required emission data by 
performing at least the quality 
assurance procedures specified herein. 
These QA requirements are considered 
the minimum necessary to ensure that 
the sampling methods employed 
produce valid data. The perfonnance 
criteria that are established in this 
section and that are restated in Table t 
are considered both necessary and 
reasonably achievable. If, for any 
reason, a CEMS system fails to achieve 
the required specifications, the CEMS 
shall be immediately taken out of 
service and sampling with a CB system 
shall be initiated If, for any reason, a 
CB (which is being used while a CEMS 
is out of service) fails to meet the 
required specifications, the Company 
shall notify the Director of the Division 
of Stationary Source Enforcement 
(Washington, D.C.) ~ithin 72 hours, as 
per paragraph (g)(B)(iv) of this section. 
The Company is encouraged to 
supplement these procedures to Improve 
the quality of the emission data 
obtained. 

(i) QA requirements, calculation 
procedures, and specification limits for 
CEMS: At a minimum, the Company 
shall conduct the following initial. daily, 
weekly, and quarterly QA evaluations of 
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each boiler's CEMS data. Where 
designated. the response time and 
calibration error test procedures 
contained in Reference 2 and the 
remaining performance test procedures, 

including those for relative accuracy, of 
the January 28, 1981 proposed 
Performance Specifications 2 and 3 (Ref. 
1) shall be used. 

(A) Daily zero and calibration checks of the CEMS. Conduct the following zero 
and calibration drift checks of each CEMS at approximately 24-hour intervals. and 
use the equations provided here to determine if the CEMS meets the designated 
drift specifications. All monitors that have exhibited drift during the previous 24-
hour period musl be adjusted immediately after the drift checks have been per
formed and the results have been recorded. 

(1) 24-hour zero drift of the SOa monitor (this test is to be performed using low 
range (2-5%) span gas): · 

Specification limits: 8.0% of 1pan In any 24-hour period; 2.0% of 1pan for any three 
consecutive 24-hour periods. 

24-hour SO, zero drift= tCE~S.-G,, x 100 
: CEMS, 1 

where: 
CEMS.=monitor zero value (ppm) 
G,=zero gas value (ppm) · . 
CEMS.=monitor span value (ppm) 

(2) 24-hour zero drift of the 01 monitor: 

Equation 3 

Specification limits: 2.0'lb 0, in any 24-hour period: 0.5'1!. O, for any three consecutive 24-
hour periods. 

24-hour O, zero drift= I CEMS.-G.!x100 

where: 
CEMS.=monitor zero value (%0,) 
G,=zero gas value (%0,) . 

Equation 4 

(3) 24-hour calibration drifl of the so. monitor (this test is to be performed 
using 85-953 span gas): : 

Specification limits: 10.0% of span in any one 24-hour period: 2.53 of span for any three 
consecutive 24-hour periods. 

24-hour SO, calibration drift= ICEMS.,-G, lx100 
CEM,i 

where: 
CEMS.=monitor reading (ppm) 
G.=calibration gas value (ppm) 
CEMS.=monitor span value (ppm) 

(4) 24-hour calibration drift of the o. monitor: 

Equation 5 

Specification limits: 2.0% O, in any one 24-hour period: 0.5% o, for any three consecutive 
24-hour periods. · 

24-hour O, calibration dri.ft= I CEMS.-G, I X100 Equation 6 

where: 
CEMS.=monitor reading (30,) 
G,=calbratlon gas value (%01) 

(BJ Daily mid-range checks of the CEMS.-Conduct the following mid-range 
calibration checks of each CEMS after performing the zero arid calibration drift 
checks. The purpose for requiring mid-range calibration checks is to verify CEMS 
linearity between the zero and calibration values. The mid-range calibration 
checks shall be conducted at approximately 24-hour intervals (or more frequently). 
and the equations provided shall be used to determine if the CEMS meets the 
designated specification limits: 
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24-hour mid-range drift check or the so. and the o. monitors (this test ie to be penonned 
using 4&-55% span gas): Specification limits (same for so. and 01 moniton): tcm or 
mid-range gas in any one 24-hour period and 5.00il of mid-range gBB in any thnie 
consecutive 24-hour periods. -

so. and o. mid-range drift= I c~s. _ 1 Ix 100 

where: 
CEMS.=monilor reading (ppm SO, or 'l!.0,) 
G.=mid-range gas value (ppm SO. or 'JI.OJ 

Equation 7 

{C) Initial and weekly checks of the CEMS.-Initially and once each week, 
conduct at least one 24-hour modified relative accuracy test of each CEMS (com
bined so. and o. channels in units of SQ, lb/108 Btu) using the CB method. If the 
difference between the CEMS and CB exceeds the designated specification limit, 
the 24-hour test must be repeated, within the next 24-hour period. If the CEMS 
again fails to meet the specification limit, remove the monitor from service. 

Specification limit: ±ZO'lb (maximum percent difference between CEMS and CB) 

24-hour percent difference (CEM vs. CB) I CEMS l -1 x 100 Equation 8 
CB I 

where: 
CEMS=SO,/O, monitor system reading (SO, lb/108 Btu) 
CB=CB measurement results {SO, lb/108 Btu) 

(D) Initial and quarterly performance specification tests of CEMS. Initially and 
once each three months, conduct at least one 3-hour relative accuracy test (com
bined SO, and 01 channels as per Reference 1), and a response time and calibra
tion error test, (as per Reference 2}. The calculation procedures provided in Refer
ences 1 and 2 shall also be used. 

Specification limits: • Relative Accuracy= ±20% (maximum percent difference between 
the CEMS and the RM data in units of lb S0,/108 Btu) 

• Response Time=t5 minutes 
• Calibration Error=S.O'l!i (SO. and 01 channels separately) 

(E) Unscheduled performance specification tests of the CEMS.-lf for any 
reason (other than routine maintenance as specified in the Lear Siegler operating 
manual) the CEMS is taken out of service or its performance is not within the 
specification limits of paragraph (g){6) of this section, the Company shall conduct a 
complet~ Performance Specification Test (PST) of the CEMS, according to the 
combined requirements of References t and 2. as per paragraph (g)(6)(i)(D) of this 
section. Whenever a CEMS is taken out of service and a supplementary CB system 
is being used, the CEMS shall not replace the CB system until such time that the 
Company has demonstrated that the performance of the CEMS is within all of the 
performance limits established by paragraphs (g)(6)(i)(A), (B). (C), end (D) of this 
section. 

(ii) QA requirements. calculation procedures, and specification limits for CB 
systems: At a minimum, the Company shall conduct the following initial. weekly. 
and quarterly QA evaluations of all CB systems that are being used: (1) For any 
quality assurance evaluations of a CEMS; and {2) as the secondary compliance 
method when a CEMS la out of service. H a CB system does not meet these 
specifications, then: (1) The CB must immediately be taken out of service; (2) the 
Company must notify the Director, Division of Stationary Source Enforcement 
(Washington, D.C.) within 72 hours after this determination is made; and (3) the 
Company will be considered in violation of the provisions of the waiver until an 
acceptable monitoring method is Initiated (see paragraph (g)(B)(iii) of this section). 

(A) Initial and weekly mid-range calibration checks of the CB syslem.-Cali
bration checks of the CB system, using mixed SO,/CO. mid-range calibration gas, 
shall be performed initially and at least once each week thereafter. The calibration 
gas shall be sampled by the CB system for no less than 2 hours al a flow rate 
approximately the same as used during emission sampling. The following equation 
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shall be used to detennine if the CB meets the de1ignated mid-range calibration 
specification limit. 

Specificaiion limit: 10.1>% (maximum percent difference between CB value and mid-ranse 
gas value). 

Percent difference rcB vs. calibration gas)= I ~ -1 I XlOO EquHtion 9 

where: 
CB= bubbler value (SO, lb/101 Btu) 
~=mixed SO,/CO, mid-f'ange calibration gas value (SO, lb/10• Btu) 

(B) Initial and quarterly relative accuracy tests of the CB systems. Operate at 
least one of the CB systems used during the quarter for a 3-hour period. During the 
same three hour period. collect at least one paired set of Reference Method 3 and 6 
samples~ Each paired set shall consist of at least three to six 20-60 minute 
consecutive ("back-to-back") runs. The following equation shall be used to deter
mine if the CB meets the designated relative accuracy specifications limit. 

CB Specification limit: 10.0'lO (maximum percent difference between CB value and and 
RM \•aluP). 

Percent difference (CB \'S. RM) 

where: 
CB= bubLl"r vHlue (SO, lb/to• Btu) 

I CB 
RM 

:-1 I XlOO 
I 

Equation tO 

RM=average value or the paired Reference Method 3 and 6 runs (SO, lb/to• Btul 

(iii) QA requirements and specification limit for calibration gases: All calibra
tion gases used for daily. weekly. or quarterly calibration drift checks. CB calibra
tion checks and performance specification tests shall be analyzed following EPA 
Traceability Protocol No. 1 (see reference 4) or with Method 3 or 6. If Method 3 or 
6 is used, do the following. Within two weeks prior to its use on a CEMS. perform 
triplicate analyses of the cylinder gas with the applicable reference method until 
the results of three consecutive individual runs agree within 10 percent of the 
average. Then use this average for the cylinder gas concentration. 

(iv) Quality assuance checks for laboratory analysis: Each day that the Compa· 
ny conducts Reference Method 6 or CB laboratory analyses, at least two·SQ, audit 
samples shall be analyzed concurrently, by the same personnel. and in the same 
manner as the Company uses when analyzing its daily emission samples. Audit 
samples must be obtained from EPA. The following equation shall be used to 
calculate the designated specification limit to determine if the Company's labora
tory analysis procedures are adequate. 

Analysis specification limit (for each of two audit samples): s0
;, (maximum percent 

difference betwrcn laboratory value and the avera(te of the actuHI \'dlue or the audit 
samples). 

Percent difference (IHl.>oratory vs. actual)= 

where: 
SLV=laburalury v«lui, lms/DSCM) of the audit sample 
SAV =octuol \'alue (mg/DSCM) of the audit sample 

">( 100 
F.quHtion t 1 

(v) QA requirements, calculation procedures, and specification limits for 24-
hour fuel sampling and analysis: At a minimum, the Company shall conduct the 
following bi-weekly QA evaluations of each boiler's fuel sampling and analysis 
data. 
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(A) Initially and at least bi-weekly the Company (or its own contractor labora
tory) shall prepare and split a 60 mesh (250 micron) sample of coal (24:hour 
composite) with an independent laboratory. The Company shall compare the inde
pendent laboratory's heat content values to those of the Company's respective 
analyses. Use the following equation to determine if the Company's coal analysis 
procedures are adequate. 

Specification limit: 500 Btu/lb (maximum difference b!!tween the two laboratories' results) 

Inter-laboratory difference= j CFA -IFA I Equation 12 

where: 
CFA=Company's fuel analysis (Btu/lb) 
IFA=lndependent laboratory anlysis (Btu/lb) 

(B) Analysis of reference coal.-At a minimum, the Company shall initially 
(and thereafter bi-weekly), but on alternating weeks from above (g)(6)(v)(A) of this 
section analysis, analyze the heat content of at least one reference coal sample. 
Reference coal samples must be obtained from EPA. Use the following equation to 
determine if the Company's fuel analysis procedures are adequate. 

Specification limit: 500 Btu/lb (maximum difference between the Company laboratory's 
value and the heat content of the reference coal). 

Difference between Company's laboratory and reference= I FAV -FLV I Equation 13 

where: 
FLV=laboratory value (Btu/lb) 
FAV=reference value (Btu/lb) 

(vi) The use of more than the 
minimum quantities of data to calculate 
the QA specifications: Whenever the 
Company supplements, expands, or 
otherwise obtains more than the 
minimum amount of QA data required 
by paragraph (g)(6) of this section for the 
QA evaluations, the Company shall use 
all available data in assessing 
achievement of the QA specifications. 
All of the equations delineated above 
may be expanded algebraically to 
accommodate increased data, sample 
runs, or test repetitions. 

(7) Compliance Provisions: 
(i) Compliance with all of the 

provisions of this waiver requires: 
(A) Documentation that the combined 

emission levels (of Units Nos. 1, 2, and 3 
or 1 and 2, as appropriate) did not 
exceed the emission limitations 
specified in paragraph (e) of this section. 

(B) Documentation that the Company 
acquired at least the minimum quantity 
and quality of valid emission data 
specified in paragraph (g)(3) of this 
section. 

(C) Documentation that the Company 
perfonned at least the minimum quality 
assurance checks specified in paragraph 
(g)(6) of this waiver; and 

(D) Timely and adequate reporting of 
all data specified in paragraph (g)(B) of 
this section. 

Failure to meet any of these 
requirements constitutes a violation of 
this waiver. 

(ii) S01 emissions rate data from 
individual boilers shall be obtained by 
the primary compliance test method 
(CEMS), by the secondary compliance 
test method (CB), or other methods 
approved by the Administrator. Data for 
the heat input determination shall be 
obtained by 24-hour as-fired fuel 
analysis and 24-hour coal feed rate 
measurements, or other methods 
approved by the Administrator. 
Compliance with all S01 emission 
limitations shall be determined in 
accordance with the calculation 
procedures set forth ln paragraph (g)(5) 
of this section or other procedures 
approved by the Administrator. The 
Company must demonstrate compliance 
with all 3-hour, 24-hour, and 30-day S01 
emission limitations during all periods 
of fuel combustion in one or more 
boilers (beginning with the effective 
date of the waiver), and including all 
periods of process start:up, shutdown, 
and malfunction. 

(iii) If the minimum quantity or quality 
of emission data (required by paragraph 
(g) of this section) were not obtained, 
compliance of the affected facility with 
the emission requirements specified in 
this waiver may be determined by the 

V-505 

Administrator using all available data 
which is deemed relevant. 

(iv) For the purpose of demonstrating 
compliance with the emission 
limitations and data requirements of this 
waiver: 

(A) "A day" (24-hour period) begins at 
12:01 p.m. and ends at 12:00 noon the 
following day. The Company may select 
an alternate designation for the 
beginning and end of the 24-hour day. 
However, the Agency must be notified 
of any alternate designation of a "day" 
and must be maintained throughout the 
waiver period. Also, for the purpose of 
reporting, each day shall be designated 
by the calendar date corresponding with 
the beginning of the 24-hour period; 

(B) Where concurrent 24-hour data 
averages are required (i.e., coal feed 
rate, fuel sampling/analysis, SO. tons/ 
24 hours, and S01 lb/106 Btu). the 
designated 24-hour period comprising a 
day shall be consistent for all such 
averages and measurement data; and 

(C) There are eight discrete 3-hour 
averaging periods during each day. 

(8) Notification and Reporting 
Requirements. 

(i) Notification: The Company shall 
provide at least 30 days notice to the 
Director, Division of Stationary Source 
Enforcement (Washington, D.C.) of any 
forthcoming quarterly CEMS 
Performance Specification Tests and CB 
accuracy tests. 

(ii) Quarterly Compliance and 
Monitoring Assessment Report 
requirements: The Company shall 
submit to the Director, Division of 
Stationary Source Enforcement 
(Washington, D.C.) "hard copy" 
quarterly reports that present 
compliance data and relevant 
monitoring and process data (e.g .. 
process output rate, heat input rate, 
monitoring performance, and quality 
assurance) acquired during the reporting 
period. Quarterly reports shall be 
postmarked no later than 30 days after 
the completion of every (whole or 
partial) calendar quarter during which 
the waiver is in effect. 

Note.-These requirements do not replace 
or preclude the "Unscheduled Reporting 
Requirements" contained in paragrqph 
(g}(8}(iii) of this section. 

The following specific information shall 
be furnished for every calendar day: 

(A) General Information: 
(1) Calendar date; 
(2) The method(s), including 

description, used to determine the 24-
hour heat input to each boiler (in units 
of Btu/hour); 

(3) The "F" factor(s) used for all 
aoplicable calculations, the method of 
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Its determination, and the type of fuel 
burned; 

(8) Emission Data: 
(1) Combined (Units Nos. l, 2. and 3) 

24-hour average SO, emission rate (in 
units of lb/MMBtu); 

(2) Combined Q.Jnits Nos. 1. 2 and 3) 
rolling 30-day average SO, emission rate 
(in units of lb/MhfBtu); 

(3) Combined (Units Nos. 1, 2, and 3) 
3-hour average eml88lon rates (in units 
of tons so.): 

(4) Combined (Units Nos. l, 2. and 3) 
24-hour average emission rates (in units 
of tons so.): 

(5) Combined (Units Nos. 1 and 2) 3-
hour average emission rates (in units of 
tons SO,); and 

{6) Combined (Units Nos. 1 and 2) 24-
hour average emission rates (in units of 
tons so.). 

(CJ Quality Assurance Check Data: 
(Jj The date and summary of results 

from all (initial and repetitions) of the 
quality assurance checks performed 
during the quarter. This includes all 
analytical results on EPA's SO, and coal 
audit samples. 

{2) Description(s) of any 
modification(s) made to the CEMS or CB 
which could affect the ability of those 
systems to comply with the performance 
specifications in References 1 and 2. or 
the CB performance specifications · 
established by Section (g) of this waiver. 

(DJ Atypical Operations: 
(J) Identification of specific pe1iods 

during the calendar quarter when each 
boiler was not combusting fuel; 

{2) Periods of time when 3-hour, 24-
hour, and/or 30-day averages were 
obtained using continuous bubbler data; 

(3) All emission averages which have 
been calculated using a composite of 
two or more different sampling methods 
(i.e., periods when both CEMS and CB 
systems have been used) must be 
identified by designating all duration(s) 
and cause(s) of data loss during such 
periods; 

(4) For each instance when a CEMS 
has been out of service, the Company 
shall designate: 

(11 Time, date, duration: 

(ill Reason for 1uch downtime; 
(iill Corrective action taken; 
(iv) Duration before CB sampling 

began; 
(v) Time, date, and performance 

specification test (summary) results 
acquired before CEMS returned to 
service; and 

{vtl Time and date when CEMS 
actually returned to service, relative to 
terminating CB sampling. 

(5) Where only a portion of 
continuous data from any averaging 
period(s) waa obtained. the duration per 
a\•eraging period(s) when data were 
acquired and were used to calculate the 
emission a\'erage(s) must be identified; 

(6) If the required quantity or quality 
of emission data (as per paragraph (g) of 
this section) were not obtained for any 
averaging period(s), the following 
information must also be reported for 
each affected boiler. (See also 
Unscheduled Reporting Requirements, 
paragraph (g)(7)(iv) of this section: 

(11 Reason for failure to acquire 
sufficient data; 

(itl Corrective action taken; 
[iv) Characteristics (percent sulfur. 

ash content, heating value, and 
moisture) of the fuel burned; 

(v) Fuel feed rates and steam 
production rates; 

(v11 All emission and quality 
assurance data available from this 
quarter; end 

(vi11 Statement (signed by a 
responsible Compan)' official) indicating 
if any changes were made in the 
operation of the boiler or any 
measurement change (±20 percent) 
from the previous averaging period) in 
the t)·pe of fuel or firing rate during such 
period. 

(E) Company Certifications: The 
Company shall 1ubmit a statement 
(signed by a responsible Company 
official) Indicating: · 

(1) Whether or not the QA 
requirements of this waiver for the 
CEMs, CB, and fuel sampling/analysis 
methods, or other periodic audits, have 
been performed in accordance with the 
provisions of this waiver; 
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(2) Whether or not the data used to 
determine compliance was obtained in 
accordance with the method and 
procedures required by this waiver, 
including the results of the quality 
a88urance checks; 

(3) Whether or not the data 
requirements have been met or, if the 
minimum data requirements have not 
been met due to errors that were 
unavoidable (attach explanation); 

(4) Whether or not compliance with 
all of the emission standards 
established by this waiver have been 
achieved during the reporting period. 

(iii) Unscheduled Reporting 
Requirements. The Company shall 
submit to the Director. Division of 
Stationary Source Enforcement 
(Washington. D.C.). 

(A) Complete results of all CEMS 
performance specification tests within 
45 days after the initiation of such tests; 

(B) The Comp11ny shall report, within 
72 hours, each instance of: 

(1) Failure to mainiain the combined 
(Units Nos. l, 2. and 3 and Units Nos. 1 
and 2, respectively) SO, emission rates 
below the emission limitations 
prescribed in Section (e) of this waiver; 

(2) Failure to acquire the specified 
minimum quantity of valid emission 
data; and 

(3) Failure of the Company's CB[s) to 
meet the quality assurance checks. 
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TABLE 1.-REOUIRED PERFORMANCE CRITERIA FOR 0uALITY AssURANCE (QA) EVALUATIONS 

Minimum frequency . OA clleck Calcul•loon proceclur•• 
CEMS ......................................... Daily .. _ ........................................ 2•.flour nro drlfl SO, ............................................................................................................ 2.0 percent -n ....................................................... 3 c:onMCUtiwe c19y9 ................... Equallon •· 
CEMS ................... _ .................... Daily ............................................ 2•·hour -o clnft SO. ............................................................................................................ 8.0 percent span ............................................... - ...... 2• houri ..................................... Equallon •· 
CEMS ......................................... Daily ............................................ 2•-hour calollfetoon drlfl 50, ................................................................................................. 2.5 pernent span ............................................ - ......... 3 conMa1M daya ................... Equallon 5. 
CEMS ......................................... Daily ............................................ 2•-hour calollfallon drlfl 50, ................................................................................................... 10.0 percent span ..................................................... 2• houri ..................................... E-""" 5. 
CEMS ......................................... Daily ............................................ 2•-hour nro drill 0, .............................................................................................................. 0.5 percent 0, ........................................................... 3 --clay& ................... E-""" 8. 
CEMS ......................................... Daily............................................ 2•-hour nro drlfl 0,....... ............................................ ........ . ........ .. ........................................ 2.0 percent 0. ........................................................... 2• houri..................................... EquallOn 8. 
CEMS ......................................... Daily............................................ 2•·hour calollfebOn drill 0........................ ...................... . .. ............................... -......... 0.5 percent 0, ........................................................... 3 consecutive clay&................... Equallon 7. 
CEMS ......................................... Daily............................................ 2•-hour calobratoon drill 0,... .................................. ...... . . . .. ........................................... 2.0 pet"cent 0. .............................. ............................. 2• houri..................................... Equation 7. 
CEMS ......................................... Oaily ............................................ 2•-hcu mickange clledl (SO,O&,) ............................. . ........................................ 6.0 percent cahbration OU value.......................... 3 --clay&................... Equa1- II. 
CEMS ......................................... Daily ............................................ 2•-hour nid-1enga clledl (SQ,O&J .......................................................................... 10.0 pet'Cenl cahbraloon OU value ......................... 2• houri ..................................... Equallon II. 
CEMS • ....................................... w-1y • ......... ............................ Modiliad reta11ve eccurecy • ..... '.............................. ........................................... 20.0 pen:eni doflerence • ......................................... 2• houri • .................................. E_._ a.• 
CEMS ......................................... - - quarterly ................... Ralattve 8CCUFKY (SO,/O, i:omt.led).......................... . ....................................... 20.0 percent difference ............................................ 9-12 houri ................................ See -ence 1. 
CEMS ......................................... '""'*' - quarterly ................... Cakbra1- emw................................................................. .. .......................................... 50.0 -· -·tion OH v-......................... (N/Aj ........................................... See Rel•ence 2. 
CEMS ......................................... lnoi.1-quarterly ................... R--.......................................................................................................................... 15rnonutes ................................................................. INIAI ........................................... SeeR.i-.c:.2. 
CEMS ........................................ --quarterly ................... 2•-hour ~etiondrill IS0.-0.0t 00,) ....................................................................... 2.5 percent_. ....................................................... 1 ~cllya ................... See-ence 1. 
CB ............................................... lnilMll - -ly ...................... Mickenge chedl (SO,/CQJ .................................................................................................... 10.0 percent callbrebon gas v-......................... (N/11) ........................................... Equalion 10. 
CB ............................................... lnbll - quar18rly ................... Ralallve eccu-ecy (SO,/CO, combined) ................................................................................ 10.0 percent doHerence ............................................ 3 houri ....................................... Equation 11. 
Fuel SIA ................................... lndlal - -ly .................. 5plil _.,... enalysll ................................................................................................................ 500 BIU/hr difference ............................................... (N/Aj ........................................... Equation 13. 
Fuel SIA .................................... lnoloal end bt--ly .................. Ret8fence coal analysis ........................................................................................................... 500 Btu/hr doHarenc:e .................... : .......................... (NIA). .......................................... Equallon 1•. 
labofa!Oty enatysia ................... Daily ............................................ Melhod 8 audil sample analysis ............................................................................................. 5.0 percent dlHarence .............................................. (NIA) .......................................... Equation 12. 

• Failure 10 ..- this opecilicatiOn raquSes the test to be _.,eel one lime. H this leSI documenta a ll8COnd 18Jlure to CEMS - be taken OU1 of IMWllice. 
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Appendix 1-Detennination of Sulfur Dioxide 
Emi11ion1 From Fossil Fuel Fired Combustion 
Sources (Continuous Bubbler Method) 

{Note.-Thc Company may use the method 
or its modifications which it reqursled and 
which are reatated in Section (g](2J(ii)(A) 
during the waiver period.) 

1. Applicability and Principle. 
1.1 Applicability. This method applies to 

the determination of 1utfur dioxide (SQ,) 
emissions from combustion sources in lenns 
of emission rate ng/) (lb/MMBtu). 

1.2. Principle. A gas sample is extracted 
Crom the sampling point (in thP. emission 
exhaust duel or stack) over a 24-hour or other 
specified lime period. The SO, and CO, 
contained in the sampled exhaust gases am 
separated and collected in the sampling lrnin. 
The SO, fraction is measured bv lhe barium
thorium titration method and CO, is 
detP.m1ined gravimetrically. 

2. Apparatus. 
2.1 Sampling. The sampling train is shuwn 

in Figure 1: the equipment required is the 
same as for Method 6, except as specified 
below: 

2.1.1 lmpingers. Three 150 ml. M11P. West 
impingcrs with a 1-mm restricted lip. 

2.1.2 Absorption Tubes. Two 51mmx178 
mm glass tubes with matching one-hole 
stoppers. 

2.2 Sample Recovery end Analysis. The 
equipment needed for sample recovery and 
analysis is the same as required for Method 
6. In addition, a balunce to measure (within 
0.05g) is needed for analysis. 

3. Reagents. 
Unless otherwise indicated, all reagents 

must conform to the specifications 
established by the Committee on Analytical 
Reagents of the American Chemical Society. 
Where such specifications are not available. 
use the best available grade. 

3.1. Sampling. The reagents required for 

aampling are the aame Bl specified In Method 
8. except that 10 percent hydrogen peroxide 
i1 used. In addition. the following reagents 
are required: 

3.1.1 Drierite. Anhydrous calcium 1ulfate 
(CaSO.l dessicant. 8 mesh. 

3.t.2 Aacarite. Sodium hydroxide coated 
asbestos for absorption of co •. 8 to 20 mesh. 

3.2 Sample Recovery and Analy1i1. The 
reagents needed for sample recovery and 
analysis are the same aa for Method 8, 
Sections 3.2 and 3.3, respectively. 

4. Preparation of Collection Train. Measure 
75 ml. of 80 percent IPA into the first impinger 
and 75 ml. of 10 percent hydrogen peroxide 
into each of the remaining impingei'I. Into one 
of the absorption tubes place a one-hole 
stopper and glass wool plug in the end and 
add 150 to 200 grams of drierite to the lube. 
As the drierite is added shake the tube to 
evenly pack the absorbent. Cap the tube with 
another plug of glass wool and a one-hold 
stopper (use this end 89 the inlet for even 
flow). The ascarite tube is filled in a similar 
manner, using 150-175 grams of aacarite. 
Clean and dry the outside of the ucarite tube 
and weigh (at room temperalue. 20 degrees CJ 
to the nearest 0.1 gram. Record thia initial 
mass as M ... As~emble the train as shown In 
Figure 1. Adjust the probe heater to a 
temperature sufficient to prevent water 
condensation. 

4.1.1 Sampling. The bubbler 1hull'be 
operated continuously at a sampling rate 
sufficient to collect 7()....8() liters of source 
efnu1mt during tht! desired sampling period. 
For example. a sampling rate of 0.05 liter/ 
min. is sufficient for a 24-hour average and 
0.40 liter per minute for a 3-hour average. The 
samplin11 rKte shall not. however. exceed 1.0 
liter/min. 

4.2 Si!mple Recovery. 
4.2.1 Peroxide Solution. Pour the contents 
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or the 1econd and third impingers into a leak
&ee polyethylene bottle for 1torage or 
1hipping. Rinse the two impingers and 
connecting tubinR with deionized distilled 
water. and add the washings to the 1ame 
1torage container. 

4.2.2 Aacarite Tube. Allow the aacarite 
tube to equilibrate with room temperature 
(about 10 minutes). clean and dry the outside, 
and weigh to the nearest O.tg In the aame 
manner as in Section 4.1.1. Record this final 
mass (M.,) and discard the used aacarite. 

4.3 Sample Analyais. The 1ample analysis 
procedure for so, is the same 89 specified in 
Method 6, Section 4.3. 

5. Calculations. 
5.1 SO, mass collected. 

Man=32.03 IV,-V..,) N Veo1nVo Equation Al-1 
Where: 
M ... =mass of SO. collected. mg 
V1 =volume of barium perchlorate litrant 

used for the sample. ml (average of 
replicate titrations). 

v .. =volume of barium perchlorate titrant 
used for the blank, ml. 

N =normality of barium perchlorate tilrant. 
milliequivalents/ml. 

Vto1n=lotal volume ofsolution in which the 
sulfur dioxide sample is contained. ml. 

v."'volume of sample aliquot titrated, ml. 5.2 
Sulfur dioxide emission rate 

Eso.=F. (K1) Msoa Equation Al-2 
(M.,-M0 ,) 

Where: 
M .. =initial mass of ascarile. gr&ms. 
M.r=final mass of ascarite, grams. 
F.eot=Emission rate of so •. ng/) (lb/MMBtu). 
F.=Carbon F factor for the fuel burned. M'/). 

from Method 19 (Ref. 21 
K 1 =1.829X 101 

9ILUNG CODE IM0-26-M 
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FIGURE 1 

CONTINOUOUS BUBBLER (S02/co 2) SAMPLING TRAIN 

(NOTE: See Section (g)(2)(ii) for acceptable modifications of the 
CB train during the waiver period.) 
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40 CFR Part 60 

[A-7-FRL 1967-2) 

Adjustment of Opacity Standard for 
Fossil Fuel Fired Steam Generator 

AGENCY: Environmental Protection 
Agency. 

ACTION: Final rule. 

SUMMARY: On August 18. 1981, there was 
published in the Federal Register (46 FR 
41817) a notice of proposed rulemaking 
setting forth a proposed EPA adjustment 
of the opacity standard for Omaha 
Public District (OPPD). Nebraska City 
Power Station, Nebraska City, 
Nebraska. The proposal was.based on a 
demonstration by OPPD of the 
conditions that entitle it to such an 
adjustment under 40 CFR 60.ll(e). 
Interested persons were given thirty 
days in which to submit comments on 
the proposed rulemaking. 

One written comment was received 
after the close of the comment period 
from OPPD pointing out in the proposal 
that the fourth paragraph under 
Supplementary Information referred to 
sixteen pE!rformance tests conducted 
from February 25, 1981 to April 16, 1981. 
as the basis for the EPA determination. 
This was incomp\ete·informalion. The 
performance tests were conducted on 
January 20, 21. 22, 1981. In addition 
OPPD submitted data on sixteen 
opacity /mass correlation tests 
conducted from February 25, 1981, to 
April 16, 1981. All of this data was the 
basis for the EPA determination. There 
were three requests for copies of the 
background data. All test data on ail 
tests was provided the requesters. 

Since the omission was of additional 
testing which in fact enhances thr' EPA 
determination, and there were no 
comments other than from the source 
itself, there appears to be nothing of a 
substantive nature which would require 
the delay of repromulgation. The 
proposed adjustment is approved 
without change and is set forth below. 

EFFECTIVE DATE: November 24. 1981. 

FOR FURTHER INFORMATION CONTACT! 

Anthony P. Wayne. telephone 816-374-
7130, or Henry F. Rampage, telephone 
616-374-7152, Enforcement Division. 
EPA. Region VII, 324 E. 11th Street. 
Kansas City. Missouri 64106. 

SUPPLEMENTARY INFORMATION: Under 
Executi\'e Order 12291, EPA must judge 
\\'hcther a rule is "major" and therefore 
subject to the requirement of a 
Regulatory Impact Analysis. This rule is 
not "major" because it only approves a 
slight variance in opacity as prodded 
for in 40 CFR 60.11(e) and imposes no 
<Hklitional substantive requirements 
\\'hich are not currently applicable under 
applicable NSPS requirements. Hence it 
is unlikely to have an annual effect on 
the economy of $100 million or more. or 
to have other significant ad,·crse 
in1pacts on the national economy. 

This rale was submitted to the Office 
"' \lanagement and Budget (OMB) for 
rc,·ir.w as required by Executive Order 
1:!2Yl. 

Pursuant to the pro\'isions of 5 U.S.C. 
ti05(b) I hereby certify that this rule as 
promulgated will not ha\·e a significant 
irnpact on a substan\ial number of small 
·~ntities. The reason for this finding is 
that this action only affects one entity. 

Dated: November 19. 1981. 
Anne M. Gorsuch, 
_.i,Jmi11istralor. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

In consideration of the foregoir.g. Part 
60 of 40 CFR Chapter I is amended as 
follows: 

Subpart 0-Standards of Performance 
for Fossil Fuel-Fired Generators 

1. Section 60.42 is amended hy adding 
paragraph (b)(3) as follows: 

§ 60.42 [Amended) 

(b). 
(3) Omaha Public Power District shall 

not cause to be discharged into the 
atmosphere from its Nebraska City 
Power Station in Nebraska Citv. 
:'\:ebraska. any gases which exhibit 
greater than 30% opacity. except that a 
maximum of 37% opacity shall be 
permitted for not more than six minutes 
in any hou:. 

2. Section 60.45(g)(1) is amended by 
adding paragraph (iii) as follows: 

§ 60.45 Emission and fuel monitoring. 

[g) • 
(1) • 
(iii) For sources subject to the op<1city 

standard of Section 60.42(b)(3). excess 
emissions are defined as any six-minute 
period during which the average opacity 
of emissions exceeds 30 percent opacity, 
except that one six-minute a\'crage per 
hour of up to 37 percent opacity need 
not be reported. 
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(Sec. 111. 301(a), Clean Air Act as amended 
(4:: l:SC 7411, 7601)) 

ll'R One. lt-3:181~ t'iled 11-::3-41: lUl •ml 
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40 CFR Part 60 

[A-4-FRL 1977-8) 

Standards of Performance for New 
Stationary Sources; Alternative Test 
Requirements for Anaconda Aluminum 
Company's Sebree Plant, Henderson, 
Kentucky 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

sUMMARY: EPA today establishes 
alternative performance testing 
frequency requirements for Anaconda 
Aluminum Company's Sebree plant in 
Henderson, Kentucky, as provided in 40 
CFR 60.195(b). Rather than conduct 
monthly performance tests, this source 
will be allowed to test once a year. This 
action was proposed in the Federal 
Register of August 25, 1981 (46 FR 
42878); no comments were received. 
DATE: Thia action is effective January 14, 
1982. 
ADDRE98ES: Background information is 
available for public inspection during 
normal business hours et the Air 
Facilities Branch, EPA Region IV, 34~ 
Courtland Street, N.E., Atlanta, Georgia 
30365. 
•OR FURTHER INFORMATION CONTACT: 
Joe Riley, Air Facilities Branch, EPA 
Region IV, Atlanta, GA et 404/881-2786 
(FTS 257-2786). 

On January 26, 1976 (41 FR 3828), EPA 
promulgated Standards of Performance 
for New Primary Aluminum Reduction 
Plante as Subpart S of 40 CFR Part 60, 
punuant to the provisions of Section 111 
of the Clean Air Act. Under the original 
standards, the affected source was 
required to conduct a performance test 
on startup and on any other occasion 
the Agency might require a test under 
Section 114 of the Clean Air Act. On 
June 30, 1980 (45 FR 44202), EPA revised 
40 CFR 60.195 to require performance 
testing at least once a month for the life 
of a new primary aluminum plant. At the 
same time, however, the Agency 
provided that alternative test 
requirements could be established for 
the primary control system or an anode 
bake plant if the source could 
demonstrate that emissions have low 
variability during day-to-day operations. 

On April 12, 1977, EPA delegated to 
the Commonwealth of Kentucky 
authority to administer Subpart S of 40 
<.."'FR Part 60. Under the terms of the 
delegation, performance tests were to be 
scheduled and performed in accordance 
with the procedures set forth in 40 CFR 
Part 60 "unless alternate methods or 
procedures are approved by the EPA 

Administrator." Accordln@ly. tmt 
Kentucky Department for Natural 
Resources and Environmental Protection 
transmitted to EPA for lt1 approval a 
petition for artem1rtin teat requirements 
submitted by Anaconda Aluminum 
Company of Hendmmn, Kentucky. 

Anaconda Atuminum requested that It 
be allowed to (1) use the historic mean 
for primary emissions to calculate total 
monthly pot-room group emissions 
instead of emissions from the most 
recent test, (2) change the frequency of 
IP.sting the anode bake plant from once a 
month to once a year, and (3) change the 
frequency of testing the primary control 
system from once a morrth to once a 
year. 

On the basis of the supporting 
information submitted, EPA is granting 

1he latter two requests since they meet 
the requirements of 40 CFR 60.195(b). 
Actual emissions from the primary 
control s}·stem are far below allowable 
emissionir. month-to-month variations in 
anode bake plant emissions, which are 
well below the allowable, are not great 
enough to likely result in emiaaiona in 
excess of the standards for fluorides. 

The Agency does not find, however. 
that the first request can be justified 
under 40 CFR 60.8(b). and it is herewith 
deoied. To use the average of all past 
performance tests of the primary system 
to calculate emissions would defeat the 
purpose of periodic testing, which is to 
detect any deterioration In the control 
system. 

The alternative test requirements 
established today will apply only to the 
Sebree production planf of Anaconda 
Aluminum in Henderson, Kentucky. 
They do not preclude the Agency or the 
Commonwealth of Kentucky from 
requiring performance testing at any 
time. Finally. they can be withdrawn at 
any time the Administrator finds that 
they are not adequate to assure 
compliance with the emission standards 
applicable to this source. 

Under section 307(b)(t) of the Clean 
Air Act. judicial review of today's action 
by EPA is availablit only by the filing of 
a petition fOI' review in the United States 
Court of Appeals for the appropriate 
circuit on or before (60 daya from date of 
publication!. Under section 307{b)(2} of 
the Clean Air AcL the requirementa 
which are the subject of today'• notice 
may not be challenged Later in civil or 
criminal proceedings brought by EPA to 
enforce these requirementa. 

Pursuant to the provisions of 5 U.S.C. 
section 605{b} 1 hereby certify that the 
attached rule will not have a aisnificant 
economic. impact on a substantial 
number of amall entities. Tba rea&oD for 
this finding is that thia action only 
affecta OQe facilityr · 
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Under Executhe Onlal'lll8l. llPA 
rmm itJdse whether a l'fl8ldation • major 
end therefore sabfed to tile reqllirement 
of a Regu}atolJ Impact AnalJsie. 1'Ws 
regulation 11 not DBjcr becauae it merely 
relieves oae soun:e of part oi the bsden 
of demonatrstina compliam:e. 

This regulation was nbmitted to die 
Office of Managemeat ad IMllat 
(OMB) fa. review u required bJ 
Executive Order 12291-

(Sectian 111 of the Clean Air Act.• 
amended (42 U.S.C 1m)) 

Dated December ll 1991. 
Anne M. Gonuc:b, 

Administmtor. 

PART 80-STANDAROS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chaple& L Title 40. Code of 
Federal Regulatiou. is amended aa 
follows; 

ID I 60.196 paragraph (bKll ia added 
as follows: 

§ 60. fM Teat methodl Mtd procedurw. 

(b) • • • 
(t) Alternative testing requirements 

are established for Anaconda Aluminum 
Company's Sebree plent in Hendersorr. 
Kentucfcy: the anode bake plant and 
primary control system are to be tested 
once a year ratller rhan once a month. 
(PR Due. llo-3579t Pll~ 1~14'..al: - amt 
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.40 CFR Part IO 

IA-5-FRL 201MJ 

Standards of Performance for New 
Stationary Sources: Additional Source 
Categories Delegated to Ohio llftd 
tndlana 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice of delegation of 
authority. 

SUMMARY: The States of Ohio and 
Indiana have both received delegation 
of authority to implement certain new 
source perfonnance standards (NSPS) 
under section 111(c) of the Clean Air 

·Act. Both States have requested and 
received auth.:>rity to Implement the 
NSPS for additional source categories. 
DATES: The effective dates of the 
delegations are February 6, 1981 for 
Indiana and November 5, 1979 and 
August '/:1, 1980 for Ohio. 
FOR FURTHER INFORMATION CONTACT: 
Ronald J. Van Mersbergen, U.S. EPA, 

. 230 South Dearborn Street, Chicago, 
Illinois 60604, (312) 88&-0056. 
SUPPLEMENTARY INFORMATION: 

A. Indiana· 

The State of Indiana received 
authority on April 21, 1976 to Implement 
the twelve NSPSs published at 40 CFR 
Part 60 Subparts D through O (Subparts 
Da and Ka were not promulgated at that 
time). the April 21, 1976 delegation, 
issued in accordance with section 111(c) 
of the Clean Afr Act. was published on 
September 30, 1976 (41 FR 43237). On 
June 6. 1977 the delegation was 
amended and twelve more source 
categories were added so that the 
delegation then induded Subparts D 
through AA (Subparts Da and Ka were 
not promulgated at that time). The 
revised delegation was published on 
September 12, 1977 (42 FR 45705). 

On January 5, 1961 the State requested 
authority for eight additional source 
categories and authority for any 
revisions to the previously delegated 
source categories. A revised delegation 
of authority was granted on February 6. 
1981 and is as follows: 
1-'ehruory 6, 1981. 

~rtified Mail Return Requnted 
Mr. Ralph C. Pickard, 
Technical Secretary. Indiana Air Pollution 

Control Board. 1330 West Michisan 
Street, Indianapolis, Indiana 

Dear Mr. Pickard: Thank you for your 
January S. 1981 letter requesting an expansion 
or your existill8 delegated authority to 
include the regulations for additional New 
Source Perfonnance Standards (NSPS) 
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categories and revlalona to NSPS which you 1 

already have been delegated. 
We have reviewed your request and have 

found your present new source review 
programs and procedures to be acceptable. 
Therefore. the U.S. Environmental Protection 
Asency (USEPA) i1 delegating lo the State of 
Indiana authority to Implement and enforce 
the NSPS program for additional categories 
and for regulation revisions or prevfoualy 
delegated source categories. The rollowill8 
represents the NSPS now delegated to 
Indiana: 

40 CFR Part 60 Subparts D through HH as 
amended by 45 FR 86742 October 7, 1980 and 
45 FR 74646 November lZ. 1980. 

The tenne and conditions applicable to this 
delegation are In the delegation letters of 
April Zl, 1976 and June II. 1977 except that 
condition 4 of both letters which prevents 
State enforcement in Federal Facilities is now 
eliminated. Section 118(a) of the Clean Air 
Act provides States with authority to enforce 
pem1it requirements in Federal Facilities. 

A notice of this delegated authority will be 
published in the Federal Register. 

This delegation Is effective upon the dat€' 
of this letter unless the USEPA receives 
written notice from the lAPCB of objections 
within 10 days or receipt of this letter . 

Sincerely yours. 
John McGuire, 
Regional Administrator. 

B.Ohio 

On June 3, 1976, the State of Ohio 
requested delegation of authority to 
implement the NSPSs promulgated as of 
that time. EPA on August 4, 1976 
delegated authority to Ohio to 
implement 40 CFR Part 60 Subparts D 
through AA (Subparts Da and Ka were 
not promulgated at that time). That 
delegation was published on December 
21, 1976 (41 FR 55575). On October 31, 
1979 and May 12, 1980 Ohlo requested 
authority for additional source 
categories and any revisions of the 
previously delegated source catesories. 
These requests were granted on 
November 5, 1979 and August 27. 1980 
respectively. The delegation now 
includes source categories in Subpart D 
through Subpart BB and Subparts DD. 
GG, and J-U-1. 

The following letters are amendments 
!O the August 4, 1976 delegation. 

No\'ember 5; 1979. 

Mr. James F. McAvoy. 
Director, Ohio Em·ironmental Protection 

A&encj'. P.O. Bax 1049, Columbus. Ohio 
Dear Mr. McAvoy: Thank you for your 

October 3, 1979 letter requestill8 expansion of 
your existing Delegation of Authority to 
include additional New Source Performance 
Standards (NSPS) categories. 

We have re\·iewed your request. and have 
found ~·our proposed program and procedures 
to be acccptuble. Therefore. we are 
delegating to the State or Ohio autborit~· II• 



implement and enfon:s the NSPS progi'lll;J fa:r · 
the followln3 souroo categorioo: 

1. Kraft Pulp Mills (Subput 80), 
Promulgation Date-February 23, 1978; 
C!11rifying anaendmouta to the olaodard and 
Reference Method 16, Promolgation DatQ
August 7, 1978. 

2. Lignite-fired Steam Generatorn 
(Amendments to Subpart D), Promulgation 
Date-March 7, 1978. 

3. Lime Manufacturing Planto (Subpart 
HH). Promulgation Date-March'/, 1976. 

4. New. Modified and Reconstrocted Grain 
Elevators (Subpart DD), Promulgation Date-
:\ugust 3. 1978. • 

5. Electric Utility Steam Generating Unite 
(Subpart Da), Promulgation Date-June 11, 
1979. 

6. (a) Petroleum refinerie&-Reevuluatlon of 
opacity standards, Promulgation Date-June 
24. 1977. 

(b) Petroleum refinery-Clauo sulfur 
recovery plants, Promulgation Date-March 
15. 1978. 

(c) Petroleum Refineries-Clarifying 
Amendments to Subpart J, Promulgation 
Date-March 12. 1979. 

7. Opacity standard for basic oxygen 
process furnaces (Amendments to Subpart 
NJ. Promulgation Date-April 23, 1978. 

8. Revisions to Reference Methods 1-8. 
NSPS Appendix A. Promulgation Date
August 18, 1977; Corrections to Amendment11 
to Reference Methods 1-a (March 23, 1978). 

9. Sewage Sludge lncineratoro-
Amendments to Subpart 0, Promulgation 
Date-November 18. 1977. 

10. Primary Copper Smelters-
Amendments to General Provisions and 
Copper Smelter Standards, Promulgation 
Date-November 1, 1977. 

11. Emission Guidelines and times for 
compliance for control of sulfuric ecid miot 
(addition to SubpartG), Promulgation Dete-
October 18. 1977. . 

12. Revisions to Reference Method 11 for 
determining the hydrogen sulfide content of 
fuel gas streams. Promulgation Date-January 
10, 1976. 

13. Amendments to Reference Method 13 A 
and B--testing and analysis procedures for 
fluoride emissions from stationary sourceo, 
Promulgation Date-November 29, 1975. 

14. Amendment to Reference Method 16-
for determining total reduced uulfur 
emissions from stationary sources, 
Promulgation Date-January 12. 1979. 

15. Amendment to Sec. 60.11(b) Compliance 
with Standarde and Maintenance 
Requirements. Promulgation Date-May 23, 
1977. 

We are further amending the existing 
Delegation of Authority under section 111 
dated August 4, 1976, by deleting Condition 3 
so that this delegation may reflect recent 
Amendmento to the Clean Air Act which 
deleted the exception relating to delegated 
authority with respect lo new stationary 
sources owned or operated by the United 
States. Ohio can now enforce New Source 
Performance Standsrds against Federal 
sources. 

A notice of !hie emended suthority will be 
published in the ~d'1ml aG\:jioiGli' in the near 
future. .· 

·Since this delegation ig effective upon the· 
date of thie letter, there io no requirement 

that tho Ohio Environmental IP'ro~a!ll 
Agency (OEPAJ notify the United Stateo 
~vi·ronmontal Protmction Agooc,v (USWA) cl 
its occeptanr:o. 

Unlcoo Usrz?A roa:rlvea 'C:11'1tm !llotloo iwo 
OEPA of objoctiO!llJ t:fithln 10 cis!(o of tho 
recmipt of thio l0tter. the OEPA will be 
deemed to have accepted all of the terms og 
this delegation. 

Sinc:Grel~ youro, 
John McGuire, 
Regional Adminjslrotor. 

August 27, 1980. 

CGrti.fisd Mcll aoh!iim i!t~llOOI~ 

Mr. Jameo F. McAvoy, 
Directer, Ohio £nvjronmental Protecb·on 

Agency, P.O. Box 1049, Columbus, Ohio. 
Dear Mr. McAvoy: Than!t you for your May 

12. 1980, letter requenting expanoion of your 
existing Delegation of Authority to includm 
additional New Source Performance 
Standards (NSPS) categorieo. 

We have reviewed your request. and have 
found your preoent program and procedut0D 
to be acceptable. Therefore, we are 
delegating to the State of Ohio authority lo 
implement and enforce the NSPS progrmm for 
the following source ca tegorieo. 

1. Gao turbineo in Subpart GG. promulgated 
September 10. 1979. . 

2. Petroleum refinery-Clauo aulfur 
recovery plants, amendment to Subpari 0, 
promulgated October 25, 1979. 

3. Petroleum liquid otorage veeeelo 
conotruction after June .n. 1973 and prior to 
May 19, 1979. which ig a revision to Subpart 
K. promul!Jated April <l, 198!1. 

<l. Petroleum liquid etor111ge veoeele 
conotructed ofter May 18, 111711 in oubpart 1:(11, 
promulgated April <l, lef!O. 

The teADe and conditions applicable to thio 
delegation an1 in the delegation letter of 
AU!JWlt <l, 1976, ao emended by th111 November 
~. 1979 letter. 

A notice of thig delegated authority wW be 
published in the IF0d111r21l J:tegleieF. 

Since thig delegation is effective upon the 
date of thia letter, there ia no requirement 
that the Ohio Envlronment111l Protection 
Agency (OEPA) notify the U.S. 
Environmental Protection Ageocy (USEPA) of 
its acceptance. 

Unless USEPA receives written notice Crom 
OEPA of objections within 10 daya of receipt 
of thio letter, the OEPA will be deemed to 
have accepted all of the tenng of thio 
dele!Jation. 

Sincerely yours, 
John McGuire, 
Regional Administrator. 

As additional source categories are 
promulgated by EPA and delegated to 
States, the delegation of authority 
agreements will be amended apd 
published in the !Fcadiaral ll?1<1gMiar. 

Dated: December 3, 1981. 
Vmldeo V. Adrun!tuc, 
Regional Administrator. 
!FR Doe. 171~ l'llcd 12-Zl...Ql: O:<lll om) 

·D~~~ 
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91'.!m©'J®ii'OO @V l?>c:i1@1iWt)f'i)©0 V@li' L\'lGt:1 
15omco ~o~ ~Wli'il©Jali'©'Jo; 
fOOIG\o/)~oo a@ ~ $~o @V ©lli'G®@riil 

A4![lL'j@'\f: Emrirorunantal Prot~tion 
Ag12ncy (EPA). 
A~ Notice of d12l~mtioo. 

QlY~~v: On December 3, 1981, EPA 
delegated to the State of Oregon 
Department of Environm12ntal Quality 
additional sourc12 categories under the 
New Source Performanc12 Standards aa 
approved in their OAR 340-25-505 to 
535. The additional oourc12 categories 
are: coal preparation plant, ferroalloy 
production facilities, steel plants
electric arc fumac120, kraft pulp mills. 
grain elevatoro, stationary gas turbines, 
electric utility steam generating units, 
and glass manufacturing plants. This 
delegation will amend the November 10, 
1975 and April 8, 1978 delegations to the 
State of Oregon. 
[IL''li'l!«;'il'nt~ @AYr<: December 3, 1981. 
A@CICl!fre~!ro: The related material in 
support of this delegation may be 
examined during normal business hours 
at the following locations: 
Central Dock12t Section, (10A-81-6). 

West Tower Lobby, Gallery i. 
Environmental Protection Agency, 001 
M Street, SW .. Washington, D.C. 
2<M60. 

Air Programs Branch, Environmental 
Protection Agency, Region 10, 1200 
Sixth Avenue, Seattle, Washington 
98101. 

State of Oregon, Department of 
Environmental Quality, 522 S.W. Fifth 
Avenue, Portland, Oregon 97207. 

i?'Ol"J i?'Yl"JYN!WJ l!\li?'Ol"J~.!WIO!\l CO!\lYACT. 
Mark H. Hooper, Air Programs Branch, 
Environmental Protection Agency, 1200 
Sixth Avenue, S1211ttle, Washington 
98101, Telephone: (208) 442-1260, FTS: 
3~1200. 

~IY~~!..IEC!J!EmACJV 1°'1/?'CL'J~AYRO~ On 
November 10, 1975, the Regional 
Administrator of EPA, Region 10 
delegated to the State of Oregon the 
authority to implement and enforce 
NSPS for twelve categories of stationary 
sources as promulgated by EPA prior to 
January 1, 1975. A. Notice announcing 
this delegation was published in the 
!F'isd12ral lltegiatiar on February 26, 1976 
(35 FR 77~9). On April 3, 1978 an 
additional source category under NSPS 
was delegated to the State and was 
published in the !F'aidamal IJ?aigioiiar on 
May 10, 1978 ('63 FR 20055) .. 

The State of Oregon in a letter dated 
May 22. 1981 requested delegation of 
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eight additional source c~tegories under 13~o CFR Pmt IO 
NSPS as promulgated by EPA prior to 
October 8. 1980. The letter granting this IA-I-FR&. 2010-7) 
additional delegation of authority to the 
State of Oregon was dated December 5, 
1981 and i1 as follow1: 
Hon. Victor Atiyeh. 
Goi·ernor of Of'Blon, 
Salem. Oregon 

Dear Governor Atiyeh: On May 22, 1981. 
William Youll8, Director of the Department of 
Environmental Quality (DEQ), requested that 
EPA ex.tend the delegation of authority to 
enforce additional source categories under 
the New Source Performance Standards 

· (NSPS) sranted to the State of Oregon on 
November 10, 1975. We have reviewed that 
request and hereby delegate to DEQ the 
authority to enforce the source categories 
listed in OAR 340-35-505 to 535 as follows: 
Coal Preparation Plants 
Ferroalloy Production Facilities 
Steel Plants-Electric Arc Furnaces 
kraft Pulp Mills 
Grain Elevatore 
Stationary Gae Turbines 
Electric Utility Stream Generalill8 Units 
ClaSB Manufacturing Plants 

This delegation is subject lo the conditions 
outlined in the original letter of delegation 
dated November 10, 1975 and published in 
the Federal Regbter on February 26. 19'16 (35 
FR 7749) and in a later delegation dated April 
3. 19'78 and published in the Federal Resister 
on May 10, 1978 (43 FR 20055). In addition, 
EPA hereby delegates to the State of Oregon 
the authority to enforce revisions to NSPS 
which have been promulgated through 
October 8. 1980. 

A Notice announcill8 this delegation will 
be published in the Federal Reglater In the 
future. The Notice will elate, among other 
things. that effective immediately. ell reports 
required pureuant to the Federal NSPS listed 
in the State should be submitted to the Stall' 
of Oregon. Department of Environmental 
Quality. P.O. Box. 1780. Portland, Oregon 
97'lJ17. Any reports which have been or may 
be recehoed in this Office prior to the 
publication of the Notice will be forwarded to 
the Department of Environmental Quality. 

Since lhia delegation is effective 
immediately, there is no requirement that the 
State notify EPA of its acceptance. Unless 
EPA receives from the State written notice of 
objections within 10 days of the date or 

· receipt of this letter. the State will be deemed 
to have accepted all the tenns of the 
delegation. 

An advance copy of this Register is 
enclosed for your information. 

Sincerely yours, 
John R. Spencer, 
Regional Administrator. 

(Sec. 110, Clean Air Act. U U.S.C. 7410(a) and 
7502) 

Dated: December 3. 1981. 
L F.dwiD Coate, 
Acting Regional Administrator. 
IFR Doc.111-38318 Filed 12-Z'I~: l:tS •ml 

DetegaUon of New Source 
Performance Standarda to State of 
Utah 

AGENCY: Environmental Protection 
Agoni:y (EPA). 
ACTION: Notice of delegation. 

SUMMARY: The Environmental Pi-otectlon 
Agency (EPA) hereby places the public 
on notice of Its delegation of additional 
NSPS authority to Utah. This action is 
necessary to bring the State of Utah's 
NSPS program delegation up to date 
with recent EPA promulgations and 
amendments of NSPS categories. This 
action does not create any new 
regulatory requirements affecting the 
public. The effect of the delegation ia to 
shift primary program responsibility for 
the affected NSPS source categories· 
from EPA to the State of Utah. 
EFFECTIVE DATE: November 23, 1981. 

FOR FURTHER INFORMATION CONTACT: 
Rex Callaway, 8E-GE. Attorney 
Advisor, Environmental Protection 
Agency. (EPA) Region Vlll, 1880 Lincoln 
Street, Denver, Colorado 80295. 
Telephone (303) 837-2361. 

SUPPLEMENTARY INFORMATION: See the 
letter included in this notice to the 
Governor of Utah. 

Since December 23, 1971, pursuant to 
section 111 of the Clean Air Act, as 
amended, the Administrator 
promulgated several regulations 
establishing standards of perforrnanc.! 
(NSPS) for twelve (12) categories of new 
stationary sources. 

Section lll(c) directs the 
Administrator to delegate his authority 
to implement and enforce NSPS to any 
State which baa submitted adequate 
procedures. Nevertheless, the 
Administrator retains concurrent 
authority to Implement and enforce the 
standards following delegation of . 
authority to the State. ' 

On July 28. 1975, the Governor of the 
State of Utah submitted to the EPA 
Regional Office a request for delegation 
of authority. Included in that request 
were procedures for NSPS and 
information on available resources to 
implement such review.' Also included In 
that request were copies of the State of 
Utah regulations which incorporate the 
Federal emission standards and testing 
procedures set forth in 40 CFR Part 80. 
After thorough review of that request 
and applicable State statutes, the 
Regional Administrator determined that. 
for those twelve (12) source categories. 

V-514 

delegation was 11ppropriate, subject to 
certain conditions. On May 13, 1976, by 
letter to the Governor, NSPS authority 
was delegated to the State of Utah, 
subject to certain enumerated 
conditions. Notice of the delegation 
appeared in the Federal Register on June 
15, 1976 (41 FR 24215). 

On July 7, 1981, the State of Utah 
requested a further delegation of 
authority for all additional NSPS 
categories. The Environmental 
Protection Agency revised the twelve 
(12) categories of new stationary 
sources delegated to Utah on May 13. 
1976, several times between July 28, 
1975, and July 7, 1981. The 
Environmental Protection Agency also 
established and, subsequently revised 
the following additional NSPS 
categories during the same time period: 
40 CFR Subparts Da. P. Q. R. S. T. U, V, 
W, X. Y. Z. AA. BB. CC, DD. HH. GG, JJ. 
MM and PP. 

· On July 7, 1981, the Governor of the 
State of Utah submitted to the EPA 
Regional Office a request for delegation 
of authority for these additions and 
revisions to the NSPS. After a thorough 
review of the Utah program. the 
Regional Administrator has determined 
that, for the source categories set forth 
in paragraph A of the following official 
letter to the Governor of the State of 
Utah, delegation is appropriate. 
Paragraph B provides that the conditions 
set forth in paragraphs l through 14 of 
the letter of delegation of May 13, 1976 
(41 FR 24215. June 15, 1976) shall be 
incorporated herein by reference, and 
shall be fully effective as if they were 
set forth in full. The text of the letter 
from the Regional Administrator to the 
Governor of the State of Utah. dated 
November 23. 1981, Is set forth below: 

Dear Governor Matheson: I am pleased to 
inform you that we are delegating to the State 
of Utah authority to Implement and enforce 
certain New Source Performance Standards 
(NSPS) as provided for under the Clean Air 
Act. Thia decision Is in response to Mr. Alvin 
E. Ricken" request of July 7. 1981. This 
delegation includes amendments to tO CFR 
Subparts D, E. F. C. H. I, ). K. L. M, N and 0 
as promulgated by EPA through July 7, 1981. 
and delegation of the following NSPS 
categories as promulgated and amended b)• 
EPA as of July 7, 1981: tO CFR Subparts Da. P. 
Q. R. S. T. U. V. W, X. Y. Z. AA. BB. CC, DD. 
GG. I-Di. JJ. MM and PP. 

We have reviewed the l!ertlnent laws and 
regulations of the State of Utah and have 
determined that they provide an adequate 
and effective procedure for implementation 
and enforcement of these additional NSPS by 
the State of Utah. Therefore. we .hereby 
delegate our authority. pursuant to Section 
111fcl of the Clean Air Act. as amended, for 
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implementation and enforcement of the NSPS 
to the State of Utah as follows: 

A. Authority for all sources located In the 
State of Utah subject to the standards of 
performance for new stationary so_urces as 
amended as of July 7, 1981. including the 
following categories: Electric Utility Steam 
Generating Unite (40 CFR Subpart Da). 
Primary Copper Smelters (40 CFR Subpart P), 
Primary Zinc Smelters (40 CFR Subpart Q), 
Primary Lead Smelters (40 CFR Subpart R), 
Primary Aluminum Reduction'Plants (40 CFR 
Subpart SJ, Phosphate Fertilizer Industry: 
Wet Process Phosphoric Acid (40 CFR 
Subpart T). Phosphate Fertilizer Industry: 
Superphosphoric Acid (40 CFR Subpart U). 
Phosphate Fertilizer Industry: Dlammonium 
Phosphate (40 CFR Subpart V), Phosphate 
Fertilizer Industry: Triple Superphosphate (40 
CFR Subpart W), Phosphate Fertilizer 
Industry: Granular Triple Superphosphate (40 
CFR Subpart X), Coal Preparation Plants (40 
CFR Subpart Y), Ferroalloy Production 
Facilities (40 CFR Subpart Z), Iron and Steel 
Plants (40 CFR Subpart AA). Kraft Pulp Mills 
(40 CFR Subpart BB). Glasa Manufacturing 
Plants (40 CFR Subp_art CC), Grain Elevators 
(40 CFR Subpart DD), Stationary Gas 
Turbines (40 CFR Subpart CG). Lime 
Manufacturing Plants (40 CFR Subpart HH), 
Degreasers (40 CFR Subpart))), Automobile 
and Light-Duty Trucks Surface Coatill8 
Operations (40 CFR Subpart MM) and 
Ammonium Phosphate (40 CFR Subpart PP). 

The delegation of these additional 
categories is based upon the folloWing 
conditions: 

a All condltlona contained in the letter of 
delegation dated May 13, 1976. from John A. 
Green, Regional Administrator, 
F.nvironmental Protection Asency, Region 
Vlll. to Governor Calvin L Rampton, are 
incorporated herein by reference, and shall 
be fully effective as if they were set forth In 
full. 

Since the original delegation to the State of 
Utah, EPA has also amended the NSPS for 
certain sow categories. EPA revisions to 
the following categories through July 7, 1981, 
have been Incorporated Into the Utah Air 
Conservation Regulations: Fossil-Fuel Fired 
Steam Generators (40 CFR Subpart D). 
Incinerators (40 CFR Subpart E). Portland 
Cement Plants (40 CFR Subpart F), Nitric 
Acid Plants (40 CFR Subpart G), sulfuric Acid 
Plants (40 CFR Subpart H), Asphalt Concrete 
Plants (40 CFR Subpart I), Petroleum 
Refineries (40 CFR Subpart J), Storage 
Vessels for Petroleum Liquids (40 CFR 
Subpart K), Secondary Lead Smelters (40 CPR 
Subpart L), Secondary BraBB. Bronze and 
Ingot Production Plants (40 CFR Subpart M). 
Iron and Steel Plants (40 CFR Subpart N), and 
Sewage Treatment Plants (40 CFR Subpart 
0). Authority to Implement and enforce these 
revisions to NSPS 11 hereby delegated to the 
State of Utah. 

A notice aMouncing this delegation will be 
published In the Federal Regl1ter. Since this 
delegation is effective immediately. there is 
no requirement that the State notify EPA of 
its acceptance. Unless EPA receives written 
notice of any objections within 10 days of 
receipt of this 1etter. the State will be deemed 
to have accepted all of the terms of this 
delegation. 

As you know, the Clean Air Act gives 
primary responsibility for control of air 
pollution to the states. and thus It II EPA'• 
policy to delegate programs such as the New 
Source Performance Standarda to 1tate1 
whenever poaeible. We look forward to 
working with the State of Utah In the 
implementation of the Clean Air Act and 
other environmental legislation In the 
challenging days ahead. 

Sincerely yours. 
Steven J. OUrbam, 
Regional Administrator. 

Coples of the· request for delegation of 
authority and the Regional 
Administrator's letter of delegation are 
available for public inspection at the 
following addresses: Utah Air 
Conservation Committee, State Division 
of Health. 44 Medical Drive, Salt Lake 
City, Utah 84113; Environmental 
Protection Agency. Region VUI. 
Enforcement Division. 1880 Lincoln 
Street, Denver, Colorado 80295; 
Environmental Protection Agency, 
Division of Stationary Source 
Enforcement, Waterside Mall, Room 
3202. 401 M Street, S.W., Washington, 
D.C. 20480. 

This Notice is Issued under the 
authority of sections 111and112 of the 
Clean Air Act. 88 amended (42 U.S.C. 
1857, et seq.) and places the public on 
notice of the Regional Administrator'• 
delegation which took effect on 
November 23, 1981. 

Dated: November 30. 1981. 
Stevma J. Dartuun. 
Regional Administrator, Ragian Vlll 

1f11 Doc. m..-n.1 Plied i~-11: MS 11111) 
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ENVIRONMENTAL PROTECTION 
AGENCY ' 

40 CFA Part 60 

(A-10-FAL 200611 
,, 

Standarda of Performance for New 
Source Performance Standards; 
Subdelegatlon of Authority to a 
Waahlngton Local Agency 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 
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SUMMARY: EPA la today approving a 
request dated September 23, 1981, from 
the Washington Department of Ecology 
for subdelegation to enforce the New 
Source Performance Standards to the 
Benton-Franklin-Walla Walls Counties 
Air Pollution Control Authority. 
UFECTIVE DATE: November 9, 1981. 
ADDRHSES: The related material in 
support of this subdelegation may be 
examined during normal business hours 
at the following locations: 
Central Docket Section (lOA-81-4), 

West Tower Lobby. Gallery I, 
Environmental Protection Agency, 401 
M Street SW .. Washington, D.C. 20460 

Air Programs Branch, Environmental 
Protection Agency, Region 10, 1200 
Sixth Avenue, Seattle, Washington 
98101 

State of Washington, Department of 
Ecology, 4224 Sixth Avenue, SE., 
Lacey, Washington 98503 

The Office of the Federal Register, 1100 
L Street, NW .. Room 8401, 
Washington. D.C. 

FOR FURTHER INFORMATION CONTACT: 
George C. Hofer. Air Programs Branch, 
Environmental Protection Agency, 1200 
Sixth Avenue, M/S 625, Seattle, 
Washington 98101, Telephone: (206) 442-
1352. 399-1352 (ITS). 
SUPPLEMENTARY INFORMATION: Pursuant 
to section 112(d) of the Clean Airj\ct, 88 
amended, the Regional Administrator of 
Region 10, Environmental Protection 
Agency (EPA). delegated to the State of 
Washington Department of Ecology oli 
February 28, 1975, the authority to 
implement and enforce the program for 
New Source Performance Standards 
(NSPS). The delegation was an~ounced 
in the Federal Register on Aprill, 1975 
(40 FR 14632)-

0n September 23, 1981. the 
Washington State Department of 
Ecology requested EPA's concurrence in 
the State's subdelegation of the NSPS 
program to the Benton-Franklin-Walla 
Walla Counties Air Pollution Control 
Authority. After reviewing the State's 
request, the Regional Administrator 
determined that the subdelegation met 
all the requirements outlined in EPA's 
delegation of February 28, 1975. 
Therefore. the Regional Administrator 
on November 9, 1981. concurred in the 
subdelegation lo the local agency listed 
below with the stipulation that all the 
conditions placed on the original 
delegation to the State shall also apply 
to the subdelegallon to the local agency 
(except fossil fuel-fired steam 
generators). EPA is today amending 40 
CFR 80.04 to reflect the State's 
subdelegation. 

The amended § 60.04 provides that all 
reports, reqmists, applications, 
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1ubmittal1 and communications required 139 
pursuant to Part 61 which were ENVIRONMENTAL PROTECTION 
previously to be sent to the Director of AGENCY 
the Washington Department of Ecology 
will now be sent to the Benton-Franklin
Walla Walla Counties Air Pollution 
Control Authority. The amended section 
is set forth below. 

This rulemaking 11 effective 
immediately and ls i1&ued under the 
authority of section 112 of the Clean Air 
Act, aa amended (42 U.S.C.1657c-7). 

Dated: November 20. 1981. 
John R. Spencer, 
Regional Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter I. Title 40 of the 
Code of Federal Regulations ia amended 
as follows: 

In § 60.4. paragraph (b) is amended by 
adding paragraph (WW)( viii): 

§ 60.4 Address. 

(b) ••• 
(WW)** * 
(viii) Benton-Franklin-Walla Walla 

Counties Air Pollution Control 
Authority. 650 George Washington Way. 
Richland. Washington 99352. . . . 

Incorporation by reference of the 
State Implementation Plan for the State 
of Washington was approved by the 
Director of the Office of Federal Register 
on July 1, 1981. . 
(FR Doc. 81-38315 Filed IZ-~1: 1:45 •mJ 

40 CFR Part 60 

(AEN-5 FRL 1991-11 

Interim Enforcement Policy for Sulfur 
Dioxide Emission Limitations In 
Indiana 

AGENCV: Environmental Protection 
Agency. 
ACTION: Policy concerning the 
enforcement for sulfur dioxide emissions 
limitations. 

SUMMARY: The United States 
Environmental Protection Agency (U.S. 
EPA) is announcing a policy concerning 
enforcement of sulfur dioxide tmission 
limitations contained in the State 
Implementation Plan for Indiana. 

The promulgated sulfur dioxide 
implementation plan is APC-13, as 
approved by U.S. EPA on May 14, 1973 
(38 FR 12698) and August 24, 1976 (41 F~ 
35676). These regulations require subject 
sources to achieve specific emission 
li~itations and demonstrate compliance 
usmg test methods specified in 40 CFR 
Part 60. U.S. EPA has initiated a review 
of its policies and procedures for 
regulating sulfur dioxide emissions from 
coal-fired plants and has addressed the 
question of sulfur variability in that 
context. As part of this review, U.S. EPA 
has announced its intention to propose 
policy and regulatory changes which 
would permit states to analyze the air 
quality impact of variable sulfur 
emissions in their attainment 
demonstrations. Since changes to the 
rules and policies are required for the 
new evaluation technique, a final 
determination on its acceptability can 
only be made after public comments on 
the policies are reviewed and final 
decisions are published. 

In ijle interim, while the sulfur 
variability issue is under review, the 
Agency will focus its enforcement 
resources on those plants which present 
the greatest environmental threat. While 
the_ St~te ~f l_ndi~na is reevaluating the 
em1ss10n hm1tahons in a manner 
coi:sistent with U.S. EPA's proposed 
pohcy, U.S. EPA will give enforcement 
priority to those plants in Indiana which 
fail to meet the conditions which at'!? 
listed below. 
FOR FURTHER INFORMATION CONTACT: 

Louise C. Gross at (312) 886-6844. 
SUPPLEMENTARY INFORMATION: The 
United States Environmental Protection 
Agency (U.S. EPA) is announcing a 
policy concerning enforcement of sulfur 
dioxide emission limitations contained 
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in the State Implementation Plan for 
Indiana. 

The promulgated sulfur dioxide 
implementation plan is APC-13, as 
approved by U.S. EPA on May 14. 1973 
(38 FR 12698) and August 24, 1976 (41 FR 
35676). These regulations require subject 
sources to achieve specific emission 
li~itations and demonstrate compliance 
usmg test methods specified in 40 CFR 
Part 60. U.S. EPA has initiated a revieow 
of its policies and procedures for 
regulating sulfur dioxide emissions from 
coal-fired plants and has addressed the 
question of sulfur variability in that 
context. As part of this review, U.S. EPA 
has announced its intention to propose 
policy and regulatory changes which 
would permit states to analyze the air 
quality impact of variable sulfur 
emissions in their attainment 
demonstrations. Since changes to the 
rules and policies are required for the 
new evaluation technique, a final 
determination on its acceptability can 
only be made after public comments on 
the policies are reviewed and final 
decisions are published. 

In the interim, while the sulfur 
variability issue is under review, the 
Agency will focus its enforcement 
resources on those plants which present 
the greatest environmental threat. While 

· the State of Indiana is reevaluating the 
emission limitations in a manner 
con.sistent with U.S. EPA's proposed 
pohcy, U.S. EPA will give enforcement 
priority to those plants in Indiana which 
fail to meet the conditions which are 
listed below. 

1. !he facility is meeting the currently 
applicable. promulgated S02 emission 
limit applied as a 30-day rolling. 
weighted average. 1 

2. The facility obtains information on 
SO, emissions as follows and makes this 
information available to the State and 
U.S. EPA upon request: 

a. Coal-fired facilities with greater 
than 1000 million BTU per hour of heat 
input capacity must conduct daily fuel 
sampling analysis for each boiler or 
install continuous SO, monitoring 
equipment. 

b. Coal-fired facilities with greater 
than 100 rpillion BTU per hour of heat 
input but less than 1000 million BTU per 
hour of heat input capacity perform 
monthly composite coal samples for 
each boiler. 

c. Coal-fired facilities with less than 
100 million BTU per hour of heat input 
capacity but greater than 10 million BTU 

1 Facility. as defined in this proposul. refers to the 
combined ag11regate of all fossil fuel-fired sourcl's 
under common ownership or operation within the 
plant boundaries. The 30·day period rdi·rs It> 30 
consecutive operating days. 
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per hour of heat input capacity, must 
obtain a monthly average coal analysis 
based on coal supplier analyses for all 
shipments received. during the calendar 
month. 

d. Coal-fired facilities with less then 
10 million BTU per hour of heat input 
may obtain a monthly average coal 
analysis based on coal supplier analyses 
for all shipments received during the 
calendar month or utilize other 
appropriate procedures approved by the 
Indiana Air Pollution Control Division. 

3. The facility must maintain records 
on the coal consumption for each boiler 
(daily for sources with a heat input 
capacity of 1000 million BTU or more, 
monthly for others). The facility must 
calculate its emission rates on an BB-. 

burned basis, in pounds. of SO. per 
million BTU of heat input These records 
should be retained for a minimum of two · 
years. In addition. sources should, 
submit quarterly reports teothe State of 
Indiana in which the required daily or 
monthly fuel information is provided. 

4. All coal sampling and analysis 
should be performed in conformance 
with 40 CFR Part 60, Appendix A. 
Method 19. 

Whether sampling is done as a 30-day 
rolling M!ighted average, a monthly 
weighted composite or a vendor 
certification, the. underlying policy wi!! 
be to proceed with enforcement asainst 
any sources which exceed the SIP 
emission limitation on a 30-day rolling 
weighted average basis. Thus, U.S. EPA 
or the State of Indiana could do its own 
sampling to establish such a violation. It 
should also be emphasized that this 
policy is intended' to serve solely as a 
screening process for the selection of the 
highest priority cases in need of Federal 
enforcement action. It does not modify 
the applicable State Implementation 
Plan limits for any source of sulfur 
dioxide emissions. Thus. any facility in 
violation of the policy's condi&ua 
would be subject to· enforcement of the 
Plan as originally promulgated. Finally, 
this policy does not apply to facilities 
subject. to emission limitations under the 
Clean Air Act's various new source 
requirements, e.g., the Federal rules for 
the Prevention of Significant 
Deterioration (40 CFR 5221) or the New 
Source Performance Standards (40 CFR 
Part 60). 

Pursuant to the proviaioDB of 5 U.S.C. 
605(b), l hereby certify that this policy 
does not have a significant economic 
impact on a 1111bstantial number of small 
entities. The policy is merely an option 
for sources who wish to avail 
themselves of U.S. EPA's enforcement 
discretion priorities. The-policy does not 
impose any additional requirements 
beyond those previously required by the 

SIP unless a source chooses to comply 
with the option. 

The information collection 
requirements contained in this notice 
have been cleared by the Office of 
Management and Bud8et under the 
authority of the Paperwork Reduction 
Act. 

Under Executive Order 12291, U.S. 
EPA must judge whether a regulation is 
"major" and therefore, subject tc;:i the 
requirement of a regulatory impact 
analysis. This determination is not 
"maior" as defined by Executive Order 
12291, because this action imposes no 
new requirements on any source. Any 
source may opt to continue compliance 
with the existing SIP requirements as 
approved. 

This determination was submitted to 
the Office of Management and Budget 
(OMB) for review as required by 
Executive Order 12291. 

Dated: September 24, 1981. 
Valdaa V. Adamkua, 
Acti116 Regional Administrator. 
[PR Doc..-.Plled~ ...a am) 
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40 CFR Part 60 

Revisions to the Priortty Ust of 
Categocies of Stationary Sources 

IAD-fAL·1~51 

AGENCY: Environn.iental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: OnMay_13.1981. ~ions 
were proposed (46 FR 28501) to the 
priority list of major categories of air 
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pollution sourcea for wtuch 1tandards of 
performance are to be developed under 
Section 111 of the ctean Air Act. The 
revisions Included the deletion of 12 
categories and a title change for one 
category. This action promulgate& the 
revisions as proposed. 
IFFECTIVE DATE January B. 1982. Under 
aection 307(b)(l) of the Clean Air Act, 
judicial review of this rule is available 
only by the filing of a petition for review 
In the U.S. Court of Appeals for the 
District of Columbia Circuit within 60 
days of today's publication of this rule. 
ADDRESSES: Docket. The Docket. 
number A-60-23, containing all the 
information that EPA considered in 
revising the priority list. is available for 
public inspection and copying between 
8:00 a.m. and 4:00 p.m .. Monday through 
Friday, at EPA'a Central Docket section 
(A-130), West Tower Lobby, Gallery 1, 
Waterside Mall, 401 M Street, SW .. 
Washington, D.C. 20460. A reasonable 
fee may be charged for copying. 

Source Category Survey Reports. The 
reports listed below may be obtained 
from the Library Services Office; M0-35, 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
21711, telephone (919) 541-2777. 

llorP and 8anc - lndlalry·-·--· EPA.-450/:MG-004 
A8fractory lrQIS!Ty ................... ·-········ EPA.-45013-80-006. 
8eoondaty ~~ft EP~/S-80-011. 

Aefimng INUlry. 
Secondary Zinc Smelling end Re- EPA.-450~12. ..... ~. 
lndullnal lncineralon.------- EPA.-450/9-«>-013. 
Ammonia Ma""'8cluring lndwlry ... _. EPA.-4501:M0-014 

---~-. EP~~15. 
~-

....... -~ ....... EPA.-4501~~ 
~· 

c..m;c; Clmy-...Y----···-··-·-··· EPA.-4501~17. 
TherrMI "'-a PhofPlaric - EPl.-4501~18. 

......,..mg lncU!ry. 

Det.genl --.Y-------··- EPlo-4SO/~. 

A screening study of the potash 
industry may be obtained from the 
contact listed below. 
FOfl FURTHER INFOIUIATION CONTACT: 
Mr. Gene W. Smith. Standards 
Development Branch, Emission 
Standards and Engineering Division 
~13), Environmental Protection 
Agency. Research Triangle Park. North 
Carolina 27711, telephone (919) 541-
5624. 
IUPPUMENTARY INFORMATION: 

Background 

Section 111(b)(1)(A) of the Oean Air 
Act requires the Administrator to list 
those categories of stationary IOW'Ces 
that ... • • in his judgment • • • 
cause! ). or contribute[] significantly to, 

_air pollution which may reasonably be 
anticipated to endanger public health or 
welfare." A category of sources that 
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meets this criterion is referred to as a 
"significant contributor." See, National 
Asphalt Pavement Association, v. Train, 
539 F.2d 775 (D.C. Cir. 1976). 

In 1977, Congress emended the Act to 
require, under Section 111(f), that the 
Administrator promulgate regulations 
listing every category of .. inajor" 
stationary sources that met the 
significant contributor test of Section 
111(b)(1)(A) and that had not already 
been listed. A "major" source under the 
Act is one that has the potential to emit 
100 tons per year of any air pollutant. 
Section 302(j). On August 21, 1979, the 
Administrator promulgated the list of 
significant contributors required by 
Section 111(f) (44 FR 49222, 40 CFR 
60.16). 

Section lll(f) requires the 
Administrator lo promulgate new source 
performance standards (NSPS] for these 
additional source categories by 1982, 
and to determine priorities for doing so. 
Therefore, the August 21, 1979 
regulations were promulgated as a 
"Priority List." 

On May 13, 1981, an amendment to 
the priority list was proposed to take 
account of new information developed 
by the Agency during studies of the 
listed source categories. The results of 
these studies indicate that for 12 
categories there will be little or no 
growth through 1985. In the 
Administrator's judgment, Con.gress did 
not intend that source categories 
showing insignificant growth should be 
listed under the significant contributor 
test of section lll(b](l)(A). Therefore, 
the Administrator proposed the deletion 
of the following 12 categories from the 
priority list. 
No. 8 Mineral Wool 
No. 12 Incineration: Non-Municipal 
No. 15 Secondary Copper 
No. 31 Potash 
No. 36 Secondary Zinc 
No. 39 Ammonia 
No. 47 Ceramic Clay Manufacturq 
No. 49 Castable Refractories 
No. 50 Borax and Boric Acid 
No. 55 Phosphoric Acid: Thermal Process 
No. 57 Animal Feed Denuorination 
No. 59 Detergent 

In addition, the Administrator also 
proposed to change the title of the 
source category originally listed as 
"Sintering: Clay and Fly Ash" (No. 32 on 
the priority list] to "Lightweight 
Aggregate Industry: Clay, Shale, and 
Slate." The new title more accurately 
represents the scope of the source 
category for which standards are being 
developed. 

Comments 
Ten comment )!tiers were received 

during the public comment period which 

extended from May 13, 1981, to July 13, 
1981. Nine of the ten commentere 
expreBBed concerns that did not directly 
pertain to the revisions that were the 
subject of the proposed action. The 
other commenter recommended that, 
rather than change the title of the 
Sintering: Clay and Fly Ash category, 
the category should be dropped from the 
list because no new plant growth Is 
projected for the Industry through 1985. 

The results ofEPA's study of the 
Sintering: Clay and Fly Ash category 
Indicate that growth In the lightweight 
aggregate industry will result from 
expansions at existing plants and not 
from the construction of new graBI roots 
plants. Information obtained from 
contacts with plants end the Expended 
Shale, Clay. end Slate Institute (ESCSI) 
support this projection. 

In the preamble to the proposed 
revisions, EPA stated that the reason for 
deleting the 12 categories was that the 
Administrator had concluded that these 
categories are not significant 
contributors because little or no new 
plant growth is projected for these 
categories. As explained later in the 
proposal preamble, the Administrator's 
determination that each of the 12 
categories is not a significant 
contributor was not based soleiy on the 
fact that there are no new graBI roots 
plants expected, but also on the 
projection that there w1) be DO 

expansions, modifications, or 
reconstructions of facilities at existing 
plants. Since facilities comprising 
expansions, modified facilities, and 
reconstructed facilities at existing plants 
would be new sources of air pollution, 
these sources must also be considered in 
a determination of whether a category is 
a significant contributor. Because of the 
expected expansions in the lightweight 
aggregate industry, the Administrator. 
believes that this category should 
remain listed as a significant contributor 
on the priority list. 

For the most part, the remaining nine 
commenter& recommended that EPA 
further revise the priority list by deleting 
other categories, in addition to those 
that were proposed for deletion. Each of 
these comment letters is being 
considered by EPA. If, after 
investigating the concerns expressed in 
these letters. the Administrator 
determines that additional source 
categories are not significant 
contributors. EPA will propose to revise 
the priority list again. 

For the present, since no comments 
were received that objected to the 
proposed category deletion• and title 
change. these revisions are promulgated 
today as proposed. 
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Miscellaneous 

Under Executive Order 12291, EPA 
must judge whether a regulation Is 
"major" and therefore subject to the 
requirement of a Regulatory Impact 
Analysis. This regulation is not major 
because it will not have an annual effect 
on the economy of $100 million or more, 
It will not result in a major increase in 
costs or prices, and there will be no 
significant adverse effects on 
competition, employmerit, Investment, 
productivity, innovation. or on the 
ability of United States-based 
enterprises to compete with foreign
based enterprises in domestic or export 
markets. 

Pursuant to the provisions of 5 U.S.C 
605(b]. I hereby certify that this rule will 
not have a significant economic impact 
on a substantial number of small 
entities. The rule will not impose 
burdens on any person. 

Dated: December 31, 1981. 
John W. Hernandez, Jr., 
Acting Administrator. 

PART 60-STANDARDS OF 
''PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter I of Title 40 of the 
Code of Federal Regulations is amended 
by revising § 60.16 of Subpart A as 
follows: • 

I 60.16 Priority list. 

Prioritized Major Source Categories 

Priority Number 1 

Source Category 

1. Synthetic Organic Chemical Manufacturing 
(a) Unit processes 
(b) Storage ar.d handling equipment 
(c) Fugitive emiasion1 aources 
(d) Secondary sources 

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

(a) Perchloroethylene 
(b) Petroleum solvent 

6. Graphic Arts 
7. Polymers and Resins: Acrylic Resins 
8. Mineral Wool (Deleted) 
9. Stationary Internal Combustion Engines 
10. Industrial Surface Coating: Fabric 
11. Fossil-Fuel-Fired Steam Generators: 

Industrial Boilers 
12. Incineration: Non-Municipal (Deleted) 
13. Non.Metallic Mineral Processing 
14. Metallic Mineral Prooesaing 
15. Secondary Copper (Deleted) 
16. Phosphate Rock Preparation 
17. Foundries: Steel and Gray Iron 
18. Polymers and Resins: Polyethylene 
19. Charcoal Production 

1 Low ownbera have bigbe1t priority, e.g .. No. 1 is 
high priority. No. 59 i1 low priority. 



Federal Register / Vol. 47, No. 10 / Friday, January 15, 1982 / Rules and Regulations 

20. Synthetic Rubber 
(a) Tire manufacture 
(b) SBR production 

21. Vegetable Oil 
22. Industrial Surface Coating: Metal Coil 
23. Petroleum Transportation and Marketing 
24. By-Product Coke Ovens 
25. Synthetic Fibers 
26. Plywood Manufacture 
27. Industrial Surface Coating: Automobiles 
28. Industrial Surface Coating: Large 

Appliances 
29. Crude Oil and Natural Gas Production 
JO. Secondary Aluminum 
31. Potash (Deleted) 
32. Lightweight Aggregate Industry: Clay, 

Shale. and Slate • 
33. Glass 
34. Gypsum 
35. Sodium Carbonate 
36. Secondary Zinc (Deleted) 
37. Polymers and Resins: Phenolic 
38. Polymers and Resins: Urea-Melamine 
39. Ammonia (Deleted) 
40. Polymers and Resins: Polystyrene . 
41. Polymers and Resins: ABS-SAN Resins 
42. Fiberglass 
43. Polymers and Resins: Polypropylene 
44. Textile Processing 
45. Asphalt Roofing Plants 
46. Brick and Related Clay Products 
47. Ceramic Clay Manufacturing (Deleted) 
46. Ammonium Nitrate Fertilizer 
49. Castable Refractories (Deleted) 
50. Borax and Boric Acid (Deleted) 
51. Polymers and Resins: Polyester Resins 
52. Ammonium Sulfate 
53. Starch 
54. Perlite 
55. Phosphoric Acid: Thermal Process 

(Deleted) 
56. Uranium Refining 
57. Animal Feed Defluorination (Deleted) 
58. Urea (for fertilizer and polymers) 
59. Detergent (Deleted) 
Other Source Categories 
Lead acid battery manufacture ' 
Organic solvent cleaning 3 

·Industrial surface coating: metal furniture 1 

Stationary gas turbines ' 
(Section 111. 301(a), Clean Air Act as 
amended (42 U.S.C. 7411. 7001)) 
IF11. Doc. 82-181 Filed 1-7-112: 8:45 •ml 
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141 ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

(AEN-FRL-2031-81 

Waiver From New Source Performance 
Standard for Homer City Unit No. 3 
Steam Electric Generating Station; 
Indiana County, Pennsylvania; 
Correction 

AGENCY: Environmental Protection 
Agency. 

ACTION: Technical correction. 

SUMMARY: On November 13, 1981, the 
United States Environmental Protection 
Agency (EPA) published a final rule 
granting an innovative technology 
waiver under section 111(j) of the Clean 
Air Act to Homer City Steam Electric 
Generating Station Unit No. 3, Indiana 
County, Pennsylvania. 46 FR 55975. In 
footnote 6, 46 FR at 55977, EPA stated its 
interpretation of the 24-hour National 
Ambient Air Quality Standard as a 
rolling average, based on 40 CFR Part 58, 
Appendix F. § 2.12. That regulation has 
been remanded to EPA by the Court of 
Appeals. PPG Industries v. Castle, -
F. 2d - (D.C. Cir. 1981). EPA tht!refore 
withdraws footnote 6 in its entirety, 
pending further agency action. 

DATES: Effective January 12, 1982. 

FOR FURTHER INFORMATION CONTACT: 

Edward E. Reich, Director, Division of 
Stationary Source Enforcement, U.S. 
Environmental Protection Agency, EN-
341, 401 M Street, SW., Washington, 
D.C. 20460, (202) 382-2807. 

Dated: January 12. 1982. 
Richard D. WU.OU; 
Acting Assistant Administrator for Air, Noise 
and Radiation. 
(FR Doc. llZ-1179 Flied 1-H-G: I:~ am) 
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/JO err~ 1,§)@i'll GO 

lAD-fRL-1000-H 

Swndairclls og li'erioll'M!lne® go~ L\'Jew 
S~ai~lonaii1.f Source~; Sl!ma!oi'\llli'lf l1n!i~ 
1i"ulriciniac-

l\C3ral'<lcv: Environmental Protection 
Agency (EPA). 
AICVIOl\l: Final rule. 

QIJ~~l\OOV: On September 10. 1979, EPA 
promulgated a new source performance 
standard (NSPS) limiting atmospheric 
emissions of NO. from stationary gas 
turbines (~ FR 52792). On April 15. 1981. 
as a result of petitions for 
reconsideration llubmitted by Dow 
Chemical Company, PPG Industries. 

Inc .. and Diamond Shamrock 
Corporation (Dow, et al.), EPA proposed 
(46 FR 22005) to revise the standard for 
0tationary gH turbine0 by rescinding the 
NO. emission limit for hirge gas turbineg 
in Industrial Ulle and pipeline gao 
turbines (uoed in oil and gas 
transportation or production) located In 
metropolitan gtstfotlcal are11111 (MSA's). 

Ao a result of public comments, EPA 
is rescinding the NO. emiSGion limit for 
lsrge (>30 MW) induBtrial gas turbines 
and is Including an NO. emission limit 
of 150 ppm based on the use of dry 
control technology for gu turbine11 in 
industrial uae snd pipeline gag turbine11 
of 30 MW or leSB for which construction. 
reconstruction. or modification is begun 
after today's date. Thill notice also adds 
an eitemption from the 150 ppm NO. 
emission limit for regenerative cycle gas 
turbines with a beat lmput less than 
107.2 gigajoules per hour (100 million 
Btu/hr) and an eitemption for all gas 
turbines when they are using an 
emergency fuel. 
~CYl\fra ~A'iT. January 27, 1982. 

Under section 307(b)(1) of the Clean 
Air Act, judicial review of this revision 
of a new source performance standard 
can be initiated only by the filing of a 
petition for review in the U.S. Court of 
Appeals for the District of Columbia 
Circuit within 60 days of today's 
publication of this rule. Under section 
W(b)(2) of the Clean Air Act, the 
subject of today's notice may not be 
challenged later in civil or criminal 
proceedings brought by EPA to enforee 
these requirements. 
D.OO~ra~~ DockeL A docket. number A-
81-10, containing information used by 
EPA in development of the promulgated. 
revision is available for public 
inspection between 8:00 a.m. and ~:00 
p.m. Monday through Friday, at EPA's 
Central Docket Section (A-130), West 
Tower Lobby, Gallery 1, Waterside 
Mall, 401 M Street, SW., Washington, 
D.C. 2MOO. A reasonable fee may be 
charged for copying. 
IFC~ L!'U~'i"Wtm 01\l!FC~L';!JA'if"il@l\l ~@mA~ 

Mr. Doug Bell, Stsndards Development 
Branch, Emission Standards and 
Engineering Division (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
2m1, telephone (919) Mil-5578. 
$~ramraml\~V Ol';lrF@?J~AV'llOO: 

'll'be Siandmds 

The propotied ravlsion to the new 
source performance 11t111ndard published 
in the April 15, 1981 WGlR131i'8li ~egil'lter 
would have rescinded the NO. emission 
limit of 75 ppm promulgated in the 
September 10, 1979, Wl!ld0ni Titra1~foU0li' for 
(1) industrial gas turbine11 having a heat 
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input greater than 107.2 gigajoules per 
hour (100 million Btu/hr or 
approitimately 7.5 MW), and (2) pipeline 
gas turbines in metropolitan areas with 
a heat input greater than 107.2 gigajoules 
per hour. Industrial gac turbines are 
characterized as having leso than one
third of their rated electrical output sold 
to a utility power"'distribution aystem. 
The 75 ppm standard wao based on the 
use of wet controls to reduce NO. 
emissions. 

This promulgation rescinds the NO, 
emission limit for Industrial and pipeline 
turbines with a bsse load (normal 
operating load 89 opposed to peak load) 
greater than 30 megawatts (MW) and 
revises the NO. emission limit from 75 
to 150 ppm for the turbines mentioned 
above with a bese1oad equal to or less 
than 30 MW. This promulgation also 
exempts turbines subject to the 150 ppm 
limit from the NO, standard when 
emergency fuel Is used and also exempts 
all regenerative cycle gas turbines 
having a heat input less than or equal to 
107.2 gigajoules per hour (100 million 
Btu/hour) from the 150 ppm NO. 
standard. The rationale for these 
changes to the proposed revision is 
contained in the section of this preamble 
entitled Significant Comments and 
Changes to the Proposed Revision. 

!Public IP'111rticips1Rioo 

The revision was proposed April 15, 
1981, in the Federal lltegiBaer. The 
proposed revision requested public 
comments and also provided the 
opportunity for a public bearing. The 
public comment period extended from 
April 15, 1981, to May 15, 1981. 

Twelve comment letters were 
received, but a public hearing was not 
requested. These comments have been 
carefully considered; and where 
determined to be appropriate by the 
Administrator, chawes have been made 
to the etandards of performance. 

Significant Commamt111 sm!l Changes to 
Qhe IP'roposed lltegulation 

CommentB on the proposed revision to 
the standard were received from electric 
utilities, chemical companies, oil and 
gas producel'S, gas turbine 
manufacturers, and private citizens. 

One commenter stated that since 
pipeline turbines operate continuously 
regardless of location, the NO. emission 
limit should be rescinded for all such 
turbines. 

The standards of performsnce as 
promulgated on September 10, 1979, 
required pipeline turbines operated in 
metropolitan areae to meet an NO. 
emission limit of 75 ppm (based on wet 
controls) and permitted the same 
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urbines operated outside metropolitan 
areas to meet an NOn emission limit of 
150 ppm (based on dry controls). The 
difference in emission limits was 
intended to accommodate a potential 
lack of water for wet controls on 
pipeline turbineo in rural areas. 

The April 15, 1981, proposed revision 
to the standard would llave rescinded 
the 75 ppm NOn emiaeion limit for aU . 
industrial turbines and pipeline turbines 
located in metropolitan areas. The 
proposed rescission had been based on 
uncertain end possible adverse 
economic consequences of using wet 
control systema on turbines with long
term continuous operating requirements 
al or near maximum capacity. Dow et al. 
claimed that operation al or near 
maximum capacity foi: one year or more 
between internal inspections is required 
in industrial applications. They also 
claimed that shutdown several times a 
year for inspection or maintenance 
causes unacceptable economic 
consequences. These considerations 
also apply to pipeline turbines. 

There was no suggestion in the 
comments received, nor is there any 
reason to believe, that the use of dry 
controls (which requires a different 
combustor design) would have any 
adverse impact on the maintenance of 
industrial or pipeline turbines. Dry 
control systems have achieved an NO" 
emission limit of 150 ppm on turbines of 
e size less than 30 MW and would add 
little to the capital end operating costs if 
required for all turbines in this size 
range. The 150 ppm emission limit on 
these turbines with dry control 
technology is supported by data 
contained in the original standard 
support and environmental impact 
statement (EPA-450/2-77-017a}, by 
recent information obtained from gas 
turbine manufacturers, and by recent 
emission tests of turbines in the field. In 
the tests five gas turbines, ranging in 
size from about 9 to 16.5 MW and using 
dry controls, emitted approximately 40 
to 80 ppm NOn. 

The Agency has no test data showing 
that the 150 ppm NOn emission limit has 
been achieved by dry controls when 
installed on industrial turbines greater 
than 30 MW and for that reason did not 
propose an NOn emission limit of 150 
ppm based on dry controls in the April 
notice. 

EPA did not propose an NOn emission 
limit of 150 ppm for industrial turbines 
less than 30 MW or pipeline turbines 
less than 30 MW in metropolitan areas 
in the April notice. This created an 
inconsistency, based on location of the 
turbine, which is no.I justifiable. 
Accordingly, the utandard Is being 
promulgated to require all industrial and 

pipeline turbines with outputs less than 
30 MW to achieve an NOn emission limit 
of150 ppm. 

Since industrial and pipeline turbines 
in MSA's were required by the 
September 10, 1979, promulgation to 
apply water injection technology, some 
operators may have to equip these · 
turbines with new combustors if they 
want to discontinue water injection and 
still meet the 150 ppm NOn standard 
now required. Because of the potentially 
high cost of new combustors, this 
promulgated revision exempts from 
complying with an NOn emission limit 
all pipeline turbines inside MSA's and 
industrial turbines Iese than or equal to 
30 MW, which were constructed, 
modified, or reconstructed between 
October 3, 1977 (the proposal date of the 
original standard), and today's date. 
Turbines in this size range constructed, 
modified, or reconstructed after today's 
date must achieve an NOn emission limit 
of150ppm. 

The standards of performance for gas 
turbines as promulgated required all gas 
turbines between 10.7 and 107.2 
gigajoules per hour that were 
constructed, modified, or reconstructed 
after October 3, 1982, to achieve an NOn 
emission limit of 150 ppm. Today's 
promulgated revision has no impact on 
this requirement. 

One commenter felt that if nitrogen 
oxide controls are not required for large 
industrial turbines. which operate 
continuously at or near maximum 
capacity, then they should not be 
required for electric utility turbines, 
which operate less and emit less 
nitrogen oxides. The commenter stated 
that if nitrogen oxide controls were not 
needed on a full-time turbine, then there 
appears to be even less need for use on 
a part-time turbine. 

The 75 ppm NOn emission limit for 
industrial and pipeline turbines inside 
MSA's was not rescinded because of the 
lack of environmental benefit from 
controlling them. Instead, the rescission 
was based on the uncertain impacts on 
maintenance of the turbines and 
poasible adverse economic 
consequences. 

The NOn emission limit was not 
rescinded for utility gas turbines 
because wet control systems have been 
demonstrated to achieve the 75 ppm 
NOn emission limit and because utilities 
do have the opportunity to shut down 
their turbines several times a year for 
inspection end maintenance. 

Another commenter stated that base 
load utility gH turbines should be 
exempted from having to meet an NOn 
emission limit since these turbines may 
be required to operate for one year or 
more between internal inspections. 
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The EPA position is that unlike utility 
turbines, industrial turbines in some 
instances may represent th<? sole 
primary energy source for a major . 
industrial process. Such a turbine could 
not be shut down more frequently 
without an unacceptable economic 
consequence. The unacceptable . 
economic consequence could be that an 
entire plant or process depends on the. 
continuously running gas turbine. This is 
not the case for utility turbines, 
however, since other electric generators 
on the grid can restore lost capacity 
caused by turbine down lime. Inspection 
and maintenance can be scheduled for a 
low load period when full generating 
capacity is not needed. Since inspection 
and maintenance of continuously 
running utility turbines is not 
economically unreasonable, the NO. 
emission limit for these turbines has not 
been rescinded. 

Another commenter stated that the 
action to rescind the NOu emission limit 
is not consistent with section III and 
section 307(d) of the Clean Air Act, in 
that the notice of April 15, 1981 (46 FR 
20005), did not state the proposed rule's 
basis and purpose. 

The basis of the April revision was 
the lac.k of data concerning the use of 
wet control systems on turbines 
operating continuously at or near 
maximum capacity and possible 
unreasonable economic impacts. 
Because of this lack of data, EPA is not 
concluding that wet control systems are 
best demonstrated technology for 
control of NOu emissions from these gas 
turbines. The purpose of the April 15 
proposal and today's promulgation is to 
make the standard consistent with this 
conclusion. The April 15 proposal was 
consistent with this conclusion in that it 
rescinded the 75 ppm NO, limit based 
on wet control systems. Today's 
promulgation is also consistent with this 
conclusion in tha1 the 150 ppm NO, limit 
now required for industrial and pipeline 
turbines less than or equal to 30 MW is 
based on dry controls rather than wet 
controls. It is also consistent with this 
conclusion in that industrial turbines 
greater than 30 MW are no longer 
required to meet an NOn emission limit 
end therefore do not have to use wet 
controls. 

One commenter also stated that Dow 
et al. offered no evidence to support 
their claim that industrial gas turbines 
must operate for long periods of time. 

Dow et al. did supply information to 
the Agency in letters requested to be 
held confidential and included in the 
docket (ll-33 (a), (b ), ( c)) Iha t indicates 
that operation at or near ma~imum 
capacity for periods of a year or more is 
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required of gas turbines in present use. 
The data in these letters were 
considered by the Adminis~ator in 
reaching the conclusions stated in the 
preamble to the April 15 proposal. 

A commenter also stated that the 
revision should have been written to 
include only continuously operating gas 
turbines rather than all industrial and 
pipeline gas turbines. 

The Agency investigated the option of 
establishing a minimum number of hours 
to define "continuous operation" and 
using this definition to determine which 
industrial and pipeline turbines would 
be Impacted by this revision. The 
Agency determined that to include only 
those turbines running continuously, 
some arbitrary number of hours would 
have to be included in the standard to 
define continuous running. The owners 
or operators of these gas turbines would 
then be required to project the number 
of hours per year their turbine would 
operate to determine their operating 
category. The actual operating limes 
could vary considerably from the 
projections because some unexpected 
circumstances may occur, such as 
curtailment of plant operation. 
unforeseen plant maintenance, or any 
other unforeseen circumstances that 
have nothing to do with the ability of the 
turbine to operate continuously. If the 
number of hours projected is less than 
the actual number of hours operated, 
those turbines that did not operate as 
projected for one year could not be 
expected to install wet control systems. 
In the very next year they may be able 
to meet the operating time projection. 
Industrial turbines usually run more 
hours after initial 1 to 2 year break-in 
periods. Since defining "continuous 
operation" and projecting exactly how 
many hours a turbine will operate is 
difficult and since most of the turbines 
affected by the revision operate 
continuously, the Administrator decided 
not to attempt to restrict this revision to 
continuously operating Industrial and 
pipeline gas turbines. 

Several commenters stated that the 
Agency's definition of electric utility gas 
turbine should be made consistent with 
the "Power Plant and Industrial Fuel 
Use Act of 1978" (FUA) and the "Public 
Utility Regulatory Policies Act of 1978" 
(PURPA) to allow one half of the electric 
output capacity of a cogeneration unit to 
be sold to a utility power distribution 
system. 

The Acts mentioned by the 
commenlers were designed lo encourage 
cogeneration. The new source 
performance standard for stationary gas 
turbines is not intended to encourage or 
discourage cogeneration, but is designed 
lo distinguish between electric utility 

gas turbines and industrial gas turbines. 
Specifically, in the context of this 
revision the definition distinguishes 
between those gas turbines that can be 
shut down for maintenance without 
resulting in shutdown Qf a dependent 
industrial process and those turbines 
without backup. For a turbine operating 
as part of a cogeneration system and 
selling up to 50 percent of Its electrical 
output to a utility grid, PURPA require& 
the utility to sell back-up power to 
qualifying cogeneration facilities when 
needed. Consequently, the definition of 
electric utllity gas turbine has not been 
revised to allow for a gas turbine selling 
up to 50 percent of its power to a utility 
power distribution system. 

Another commenter pointed out that 
some models of pipeline turbines used 
outside of MSA's cannot meet the 150 
ppm emission limit with the current 
combustor design (dry control) without 
also using wet control systems. The 
commenter suggests that the category of 
sources including pipeline turbines 
outside MSA's be exempt from meeting 
an NOa emission limit. 

A new source performance standard, 
as required by section 111 of the Clean 
Air Act. must reflect "the degree of · 
emission reduction achievable through 
the application of the best system of 
continuous emission reduction which 
(taking into consideration the cost of 
achieving such emission reduction and 
any nonair quality health and 
environmental and energy requirements) 
the Administrator determines has been 
adequately demonstrated." Those 
models of pipeline turbines that cannot 
meet the 150 ppm limit with their current 
combuator design (dry control) do not 
reflect beat technology. There are other 
models of pipeline turbines that can 
meet the 150 ppm limit using dry 
controls without any unreasonable 
impacts. Also, these turbines can 
perform the same function as those 
models that cannot meet the 150 ppm 
limit. Therefore, the fact that some 
models within a category of gas turbines 
cannot meet a standard is not sufficient 
reason to exempt the entire category, 
especially when turbines capable of 
performing the same function while at 
the same time complying with the 
standard are available. There is no 
provision in the gas turbine standard. 
however, that prevents an owner or 
operator from using wet controls to 
comply with the 150 ppm limit if he so 
chooses. 

One commenter stated that small (less 
than 107.2 gigajoules/hour) regenerative 
cycle gas turbines should be exempted 
from the 150 ppm NOa emission limit. 
According to the commenter, dry 
controls that can meet the 150 ppm level 
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have not been developed for these sma 
r~generative cycle gas turbines, and the 
cost to do so would be exorbitant 
because these turbines are only a small 
portion of the small gas turbine market. 
(These turbines are currently not 
required to meet the 150 ppm NOa 
emission limit until October 3, 1982.) 
Because of the exorbitant cost 
associated with developing dry controls 
for small regenerative cycle gas 
turbines, manufacturers would 
discontinue these turbines from their 
product line rather than develop the dry 
control. Small regenerative cycle gas 
turbines compete with stationary 
intemal combustion (l.C.) engines; and, 
if these turbines are dropped from 
product lines, l.C. engines would be sold 
in their place rather than small simple 
cycle turbines. Since controlled J.C. 
engines emit between two to four times 
as much NOa as do uncontrolled small 
regenerative cycle gas turbines, the net 
effect ofrequiring small regenerative 
cycle gas turbines to meet the 150 ppm 
NOa emission limit would be an increase 
in NOa emissions. 

Additional investigation of small 
regenerative cycle gas turbines revealed 
the commenter's assessment of the 
situation to be correct. Consequently, 
the standard is being revised to exempt 
regenerative cycle gas turbines of less 
that 107.2 gigajoules/hour from 
complying with the 150 ppm NOa 
emission limit. 

Another commenter stated that many 
gas turbines that normally operate on 
natural gas can be operated on distillate 
oil when natural gas is unavailable. 
These turbines can meet a 150 ppm NOa 
emission limit when operating on 
natural gas, but not when they are 
operating on distillate oil. The 
commenter felt, therefore, that gas 
turbines should be ex.empt from 
complying with the standard during 
periods when an emergency fuel is being 
used. 

Upon further investigation, the 
Agency learned that many turbine 
models can meet the 150 ppm NOa 
emission limit only when operating on 
natural gas, which is almost always 
available. Since operation with an 
emergency fuel is expected only rarely 
and dry controls would continue to 
reduce the emissions during periods 
when distillate oil is fired, gas turbines 
operating on an emergency fuel are 
being exempted from the 150 ppm N01 

emission limit. The exemption will not 
apply if the emergency fuel is fired 
solely because it is leas costly than 
natural gas. 

This revision was submitted to the 
Office of Management and Budget 
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(OMB) for review as required b1 
Executive Order 12291. Any comments 
from OMB to EPA and any EPA 
response to those comments are 
included In docket number A41-t0. The 
docket is nailable for public Inspection 
at EPA'1 Central Docket Section. West 
Tower Lobby, Gallery l, Waterside 
Mall. 401 M Street, SW, Wa1hlngton. 
D.C. 20480. 

Under Executive Order 12291, EPA 11 
required to Judse whether a regulation 11 
a "major rule" and therefore subject to 
certain requirementl of the Order. The 
Agency baa determined that thia 
revision to the standard would result in 
none of the adverse economic effects set 
forth in section 1 of the Order as 
grounds for finding a regulation to be a 
major rule. In fact. since this revision 
consists of a relaxation of the standard 
originally promulgated. It will result in 
less costs. Some turbines covered by the 
original standard will now be exempt. 
Others will be required to meet a leH 
restrictive standard baaed on less 
expensive dry controls rather than wet 
controls. The Agency has therefore 
concluded that thia regulation ia not a 
··major rule" under Executive Order ; 
12291. I 

The Administrator certifiee that a · 
regulatory flexibility analysis under 5 
U.S.C. 801 et seq. la not required for this 
rulemaking because the rulemakb:lg 
would not have a significant impact on a 
substantial number of small entities. 

Dated: January 2Z. 1982. 
Anne M. Genuda, 
.4dmini•trator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

For the reasons set out in the 
preamble, Part BO of Chapter I. Title 40, 
Subpart GG, Code of Federal 
Regulations Is amended as shown. 

1. In I 60.331, paragraphs (q), (r), and 
(s) are added to read as follows: 

§ 60.331 Definition&. 
• • 

( q) "Electric utility stationary gas 
lurbine" means any stationary gas 
turbine constructed for the purpose of 
supplying more than one-third of its 
potential electric output capacity to any 
utility power distribution system for 
sale. . 

(r) "EmeJ"8ency fuel" la a fuel fired by 
a gas turbine only during circumstances, 
such as natural gas supply curtailment 
or breakdown of delivery system, that 
make it impossible to fire natural gas in 
the gas turbine. 

(s) "Regenerative cycle gas turbine" 

means any stationary pa turbine that 
recovers thermal energy from the 
exhaust gases and utilizee the thenna) 
energy to preheat air prior to enterlns 
the combustor. 

2. Section 80.33% ia amend" by 
revising paragraphs (a), (b). and (cl}. and 
adding paragraphs (j), {k), and (I} to rNd 
as follows: 

180.332 SWtd8rd lot nitrogen ...... 

(a) On and after the date of tbe 
performance teat required by I eo.a fa 
completed. every owner or operator 
subject to the provisions of thla nbpart 
as specified in paragrapha (b). (c), and 
(d) of this section 1hall comply with one 
of the following, except 81 provided In 
paragraphs (e), (f), (g). (h). (i), U), (k), and 
(I) of this section. 

• • • • 
(b) Electric utility stationary gas 

turbines with a beat input at peak load 
greater than 107.2 gigajoules per hour 
(100 million Btu/hour) based on the 
lower heating value of the fuel fired 
shall comply with the provisions or 
I 60.332(a)(1). 
• • • • • 

(d) Stationary gas turbines with a 
manufacturer's rated baae load at ISO 
condition.a of 30 megawattl or lesa 
except as provided in.I 60.332(b) shall 
comply with I B0.332(a)(2). 
• • • • 

(j) Stationary 1aa turbines with a heal 
Input at peak load peater than 107.2 
gigajoulea per hour that commenced 
construction. modification. or 
reconstruction between the dates of 
October 3, 1977, and JanWU')' 'D, 1982, 
and were required in the September 10. 
1979. Federal Register (44 FR 52792) to 
comply with I B0.332(a)(l), except 
electric utilitY stationary gaa turbines. 
are exempt from paragraph (a) of thia 
section. 

(k) Stationary ga1 turbines with• heat 
input greater than or equal lo 10.7 
gigajoules per hour (10 million Btu/hour) 
when fired with natural g81 are exempt 
from paragraph (a)(2) of this section 
when being rU'ed with an emeraency 
fuel. · 

(l) Regenerative cycle g81 turbines 
with a heat input leH than or equal to 
107.2 gigajoulea per hour (100 million 
Btu/hour) are exempt from paragraph 
(a) of this section. 

3. Section 60.334 Is amended by 
adding paragraph (c)(4) as follows: 

I to.334 llonltortng of operat1ona. 
• 

(c) • • • 
(4) Emef8ency fuel. Each period 

during which an exemption pro~dad in 
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I 60.332(k) i1 in effect 1hall be included 
in the report required in I 60.7(c). For 
each period, the type, reasons. and 
duration of the firing of the emergency 
fuel shall be Nported. 
(Sec. 114 of tbe Clean Air Ad•• amended (42 
u.s.c. t857o-8)J 

IPR Doc. a..aa l'lled 1-a.a - _, 
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40 CFR Part&O 

(A-6-FRL-2055-IJ 

Delegation of Authority to the State of 
Louisiana for New Source 
Performance Standards (NSPS) 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: EPA. Region 6, has delegated 
the authority for implementation and 
enforcement of NSPS to the Louisiana 
Department of Natural Resources 
(WNR), Air Quality Division. Except as 
1pecifically limited, all of the authority · 
and responsibilities of the Administrator 
or the Regional Administrator which are 
found in 40 CFR Part 60 are delegated to 
the LDNR. Any of such authority· and 
responsibilities may be redelegated by 
the Department to its Director or staff. 
EFFECTIVE DATE: January' 25. 1982. 
ADDRESS: Copies of the State request 
and State-EPA agreement for delegation 
of authority are available for public 
inspection at the Air Branch, 
Environmental Protection• Agency. 
Region 6, First International Building. 
28th Floor. 1201 Elm Street, Dallas, 
Texas 75270. 
FOR FURTHER INFORMATION CONTACT: 
William H. Taylor, Air Branch, 
Environmental Protection Agency, 
Region 6, First International Building. 
28th Floor, 1201 Elm Street. Dallas, 
Texas 75270; (214) 767-1594 or [FTS) 
729-1594. 
SUPPLEMENTARY INFORMATION: On 
December 17, 1981, the State of 
Louisiana submitted to EPA. Region 6, a 
request for delegation of authority to the 
LDNR for the implementation and 
enforcement of the NSPS program. After 
a thorough review of the request and 
information submitted, the Regional 

Administrator determined that the 
State's pertinent law1 and the rulee and 
regulation• of the IDNR were found to 
provide an adequate and effective 
procedure for the Implementation and 
enforcement of the NSPS program. 

The Office of Management and Budget 
has exempted thl1 Information notice 
from the requirement. of Section 3 of 
Executive Order 12291. 

Effective Immediately, all information 
pursuant to 40 CFR Part 60 by the 
1ources locating In the State of 
Louisiana 1hould be submitted directly 
to the State agency at the folloWing 
addre11: Louisiana Department of 
Natural Resources, Nr Quality Division. 
P.O. Box 44066, Baton Rouge, Louisiana 
10804. 

(Sec. 111 of the Clean Air Act. aa amended 
(42 u.s.c. 7411)) 

Dated: February 8. UllZ. 
Francn E. Phillips, 
Acting Regional Aclmini•trotor. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter 1. Title 40 of the 
Code of Federal Regulationa ii amended 
as follows: 

Sect1on 60.4 paragraph (b) ia amended 
by revising subparagraph (T) to read as 
follows: 

f I0.4 Address.. . . . . . 
[b) ••• 
(A)- [S) 
[T) State of Louisiana, Program 

Administrator, Air Quality Division, 
Louisiana Department of Natural 
Resources, P.O. Box 44066, Baton Rouge. 
Louisiana 70804. . . . . . 
(FR Ooc. 82-470% Filed 2-19-tZ: 8'15 am) 

91WHG COO£ 1-..... 

40 CFR Part• 60 and 81 

[A-6-FRL-2057-1] 

New Source Performance Standards 
and National Emission Standards for 
Hazardoua Air Pollutant•; Delegation 
of Authority to the State of Arkansas 

AGENCY: Environmental Protection 
Agency [EPA). 
ACTION: Final rule. 

SUMMARY: EPA baa delegated the 
authority for Implementation and 
enforcement of New Source 
Performance Standards [NSPS) and 
National EmiSBion Standards for 
Hazardous Air Pollutants (except 
demolition and renovation of buildings 
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containing asbestos) to the Arkansas 
Department of Pollution Control and 
Ecology (ADPCE). The State specified in 
its request that delegation of authority 
for demolition and renovation of 
buildings containing asbestos, would not 
be accepted. Except as specifically 
limited, all of the authority and 
responsibilities of the Administrator or 
the Regional Administrator which are 
found In 40 CFR Part 60 and 40 CFR Part 
61 are delegated to the ADPCE. Any of 
such authority and responsibilities may 
be redelegated by the Department to its 
Director or staff. 

EFFECTIVE DATE: September 14. 1981. 
ADDRESS: Copies of the State request 
and State-EPA agreement for delegation 
of authority are available for public 
inspection at the Air Branch, 
Environmental Protection Agency, 
Region 6, First International Building. 
28th Floor, 1201 Elm Street. Dallas, 
Texas 75270; (214) 767-1594 or [ITS) 
729-1594. 

FOR F\IRTHER INFORMATION CONTACT: 

William H. Taylor, Air Branch, address 
above, Telephone: (214) 767-1594 or 
[FTS) 729-1594. 

SUPPLEMENTARY INflOltMATION: On July 
1, 1981, the State of Arkansas submitted 
to EPA. Region 6, a request for 
delegation of authority to the ADPCE for 
the implementation and enforcement of 
the NSPS and NESHAP programs 
[except demolition and renovation of 
buildings containing asbestos). After a 
thorough review of the request end 
information submitted, the Regional 
Administrator determined that the 
State's pertinent laws and the rules and 
regulations of the ADPCE were found to 
provide an adequate and effective 
procedure for Implementation and 
enforcement of the NSPS and NESHAP 
programs. 

Under Executive Order 12291. EPA 
must judge whether a publication is 
"major" and therefore subject to the 
requirements of a regulatory impact 
analysis. The delegation of authority is 
not "major", because it is an 
administrative change. and no 
additional burdens are imposed on the 
parties affected. · 

The delegation letter to Arkansas was 
submitted to OMB and determined not 
to be a major rule under E.0.·12291. 

Effective immediately, all information 
pursuant to 40 CFR 60 and 61 by sources 
locating in the State of Arkansas should 
be submitted to the State agency at the 
following address: Arkansas 
Department of Pollution Control and 
Ecology, 6001 National Drive, Little 
Rock. Arkansas 72209. 



(Seca. 101 and 301 of the Cean Air Act. u 
amended (42 U.S.C. 7401 and 7801)) 

Dated: February Z. 1982. 
Francn E. Pbillips. 
Acting Resional Administrotor. 

PART 60-STANDARDS Of 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter 1. Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

Section 60.4 paragraph (b) is amended 
by revising subparagraph [E) to read as 
follows: 

§60.4 AddreSL 
• • • 

(b) ••• 

(E) State of Arkansas, Program 
Administrator. Air and Hazardous Material1 
Division, Arkansas Department of Pollution 
Control and Ecology, 8001 National Drive. 
Little Rock. Manl81 722.09. 

• • • 

14 4 
itO CFR Parta 60 and 61 

[A-4-FRL-2080-3) 

Standard• of Performance tor New 
Stationary Source• "8tlonal Emllllon 
Standard• tor Hazardou1 Air 
Pollutants; Ml .. lutppl: DelepUon of 
Authority 

AO.,.CY: Environmental Protection 
Agency. 

ACTION: Final rule. 

SUMMARY: The amendments institute 
certain address cha~s for reports and 
applications required from operators of 
certain sources subject to Federal 
regulations. EPA has delegated to the 
State of Mississippi authority to review 
new and modified sources. The 
delegated authority includes the review 
under 40 CFR Part 60 for the standards 
of performance for new stationary 
sources and review under 40 CFR Part 
81 for national emission standards for 
hazardous air pollutants. A notice 
announcing the delegation of authority 
was published in the Notices section of 
the March 22. 1982 issue of the Federal 
Register. These amendments provide 
that all reports, requests. applications, 
submittals, and communications 
previously required for the delegated 
reviews will now be sent to the Bureau 
of Pollution Control, Department of 
Natura) Resources, P.O. Box 10385, 
Jackson, Mississippi 39209. 
IFFECTIVE DATE: November 30, 1981. 
POR FURTHER INFORMAT10N CONTACT: 

Ms. Denise W. Pack, Air Programs 
Branch, Environmental Protection 
Agency, Region IV, 345 Courtland Street, 
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N.E., Atlanta, Georgia 30385, phone 404/ 
881-3286. 

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 imposed on the 
parties affected. The delegation which is 
reflected by this administrative 
amendment was effective on November 
30. 1981, and ii serves no purpose to 
delay the technical change of this 
addition of the state address to the Code 
of Federal Regulations. 

The Office of Management and Budget 
has exempted this regulation from the 
OMB review requirements of Executive 
Order 12291 pursuant to Section 3(b) of 
that order. 
(Secs. 101. 110. 111, 112. 301, Clean Air Act. as 
amended. (42 U.S.C. 7401, 7411, 7412. 7601)) 

D11ted: March 3. 1982. 

Charles R. Jeter, 
Regional Administrator. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter I. Title 40, Code of 
Federal Regulations, is amended as 
follows: 

In § 60.4, paragraph (b)(Z) is added as 
follows: 

f 60.4 Addreaa. 

(b) ••• 

(Z) Bureau of Pollution Control. 
Department of Natural Resources. P.O. Box 
10385, Jackson. Mississippi 39209. 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

[AD-FRL 1718-2) 

Standards of Performance tor New 
Stationary Sources; Lead-Acid Battery 
Manufacture 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This rule establishes 
standards of performance which limit 
atmospheric emissions of lead from 
new, modified, and reconstructed 
facilities at lead-acid battery plants. The 
standards implement Section 111 of the 
Clean Air Act, and are based on the 
Administrator's determination that lead
acid battery manufacturing facilities 
contribute significantly to air pollution, 
which may reasonably be anticipated to 
endanger public health or welfare. The 
intended effect of this regulation is to 
require new, modified, and 
reconstructed lead-acid battery 
manufacturing facilities to conttol lead 
emissions within the specified limits, 
which can be achieved through the use 
of the beet demonstrated system of 
continuous emission reduction. A new 
reference method for determining 
compliance with lead standards is also 
promulgated. 
EFFECTIVE DATE: April 16, 1982. 

Under Section 307(b)(1) of the Clean 
Air Act, judicial review of this new 
source performance standard is 
available only by the filing of a petition 
for review in the United States Court of 
Appeals for the District of Columbia 
Circuit within 60 days of today's 
publication of this rule. Under Section 
307(b)(2) of the Clean Air Act. the 
requirements that are the subject of 
today's notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 
requirements. 
ADDRESSES: 

Background Information Document. 
The Background Information Document 
(BID) for the promulgated standards 
may be obtained from the U.S. EPA 
Library (MD-35), Research Triangle 
Park, North Carolina '.!7711, telephone 
number (919) 541-2777. Please refer to 
"Lead-Acid Battery Manufacture, 
Background Information for 
Promulgated Sta11darde," EPA-450/3-
79--028b. 

Docket. Docket No. OAQPS-79-1, 
containing supporting information used 
in developing lhe promulgated 
standards, is available for public 

Inspection and copying between 8:00 
a.m. and 4:00 p.m., Monday through 
Friday, at EPA'a Central Docket Section, 
West Tower Lobby. Gallery 1, 
Waterside Mall, 401 M Street SW., 
Washington, D.C. 20460. A reaonable fee 
may be charged for copying. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Gene W. Smith, Standards 
Development Branch, Emission 
Standards and Engineering Division 
(MD-13), U.S. Environmental Protection 
Agency. Researcb Triangle Park. North 
Carolina 27711, telephone number (919} 
541-5824. 
SUPPLEMENTARY INFORMATION: 

The Standards 
The promulgated standards will limit 

atmospheric lead emissions from new, 
modified, or reconstructed facilities at 
any lead-acid battery manufacturing 
plant which has the design capacity to 
produce in one day batteries which 
would contain, in total, an amount of 
lead equal to or greater than 5.9 Mg (6.5 
tons). The facilities which are affected 
by the standards and the emission limits 
for these facilities are listed below: 

Lead emisalan lmll 

Lead oxide pnicb:lion ····--· s.o mg/kg (0.010 l>/taftl. 
Grid casting·---··-··-·······-······ 0.40 mg/d9Cm (0.00019 ,,, 

dllcl). 
Paste mixing ••••.••••••••••.•••.•• _ ..•.. 1.00 mg/d9Cm (0.00044 ,,, 

dacl). 
Three.pocesa openillol\_.... 1.00 mg/d9Cm (0.00044 ,,, 
. dscl). 
Lead recltrnldlan----·· 4.50 mg/d9Cm (0.001911 ,,, 

dacl). 
Olller lead emllting aper- 1.00 mg/d9cm (0.00044 ,,, 

atior& dscf). 

The emission limit for lead oxide 
production Is expressed in terms of lead 
emlHlons per kilogram of lead 
processed, while the limits for other 
facilities are expressed In terms of lead 
concentrations In exhaust air. 

A standard of 0 percent opacity ls 
promulgated for emissions from lead 
oxide production, grid casting, paste 
mixing, three process operation. and 
"other lead-emitting" facilities. A 
standard of 5 percent opacity ls 
promulgated for lead reclamation 
facilities. The promulgated standards 
also require continuous monitoring of 
the pressure drop across any scrubber 
used to control emissions from an 
affected facility to help Insure proper 
operation of the scrubber. Performance 
tests are required to determine 
compliance with the promulgated 
standards. A new reference method. 
Method 12, is to be used to measure the 
amount of lead in exhaust gases, and 
Method 9 is to be used to measure 
opacity. Process monitoring 18 required 
dutlng all tests. 
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In the preamble to the proposed 
regulation, the decision by the 
Administrator not to propose standards 
for sulfuric acid mist emissions from the 
formation process was discu88ed. The 
public was specifically invited to submit 
comments with supporting data on this 
issue. Only one comment addressing 
this issue was received and, while the 
commenter suggested that acid mist 
emissions need EPA attention, no 
specific information was provided to 
refute the basis for the Administrator's 
decision not to regulate. Therefore, the 
Administrator does not plan to take any 
further action regarding acid mist 
emissions from lead-acid battery 
manufacture at this time. EPA is 
required to review new source 
performance standards four years from 
the date of promulgation, and if 
appropriate, revise them. The decision 
not to regulate acid mist emissions may 
be reconsidered at that time. 

Swnmary of EnvironmentaJ, Energy, and 
Economic Impacts 

There are approximately 190 lead-acid 
battery manufacturing plants in the 
United States, of which about 100 have 
been estimated to have capacities above 
the small size cutoff. These plants are 
scattered throughout the country and are 
generally located In urban areas near 
the market for their batteries. 
Projections of the growth rate of the 
lead-acid battery manufacturing 
industry range from 3 to 5 percent per 
year· over the next 5 years. Most of the 
projected increase in manufacturing 
capacity Is expected to take place by the 
expansion of large plants (producing 
over 2000 batteries per day). 

In general, States do not currently 
· regulate atmospheric lead emissions 

from lead-acid battery plants. However, 
State implementation plan (SIP) 
particulate regulations generally require 
some control of these emissions. The 
average degree of control required by 
SIP regulations was used as a baseline 
for the assessment of the environmental 
and economic impacts of the new source 
performance standards for lead-acid 
battery manufacture. At some existing 
plants, emissions are controlled to a 
greater extent than is required by 
typical State particulate regulations. In 
addition, States are developing 
implementation plans to insure the 
attainment and maintenance of the 
national ambient air quality standard 
(NAAQS) for lead, which was 

·promulgated in December 1977 (42 FR 
63076). The State implementation plans 
for lead are expected to include 
regulations which will require more 
control of atmospheric lead emi881ons 



«ban is currently required under typical 
State particulate regulationo. 

N0w facilities and facilities 
wid0rgoing modification and 
reconstruction in the United States over 
ilia next 5 yaars would amit about 95 Mg 
(100 tons) of lead to ihe atmosphera in 
ihe fifth yaar, if their emissions wera 
controlled only to the a:ident raquirad by 
current State particulate ragulations. 
Thie promulgated standards will reduca 
]?Otantial laad emissions from new, 
modified, and reconstructed facilitieo to 
Dllbout 3.1 Mg (3Al tons) in tha fifth year. 
Thi!! promulgated standardo will also 
noult in decreased nonlead particulate 
camissions from affected facilities, sinca 
Glquipment installed for tha purpose of 
controlling lead-bearing particulate 
0mi11sions will also control nonlead
bll!aring particulate emissions. 

IFor a new or completely reconstructed 
plant using impingement scrubbing to 
control lead emissiono from the grid 
casting and lead reclamation facilitiaa 
and fabric filtration to control emissions 
from all other affected fecilitiea, ihe 
fractional increase in tha lead content of 
plant wastewater attributable to the 
mtandards will be about o.a percent. It is 
snticipated that, in early 1981, EPA'l!l 
Office of Water and Waste Management 
will propose a ragulation which would 
require zero lead discharge in the 
waotewater from grid casting and laad 
reclamation facilities. In order to 
schleve zero discharge from these 
facilities, scrubber affluant would have 
to be clarified and recycled. Although 
not directly attributable to the 
promulgated NSPS for air emissions, the 
coots of clarifying end recycling 
blowdown from 11crubber11 controlling 
grid casting and lead reclamation 
ll!ml1111ion11 has been considered in the 
davalopment of the promulgated NSPS. 
Tha annualized cost of controlling watll!r 
l!mioaions from grid casting and lead 
raclamation facility scrubbero would ba 
leGQ than 1 percent of the coots 
imttributable to the promulgated 
Qtandards for a completely modified or 
riaconstructed 2COD battery-per-day 
plant. The promulgated NSPS will not 
hava a significant impact on emi1111ions 
of colid waste. 

The energy needed to operate control 
caquipment required to meet ihe 
promulgated standards at s new plant 
will be approximately 2.7 percent of the 
total energy needed to run ihe plant. The 
Incremental energy demand resulting 
from ihe application of the promulgated 
otandards to new, modified, and 
reconstructed facilities over the ne)tt 
five years will be about 2.8 gigawatt 
hours of electricity in ihe fifth year. The 
filth-year increasa in dll!msnd for hiast 

energy resulting from the promulgated 
standardli will be about 50 PJ/yr (.e& x 
10° BTU/yr), or the equivalent of about 
8.1 thousand barrelo of oil per year. 

The capital cost of the installed 
0mission control equipment nec·eHary to 
meet the promulgated standards on all 
new, modified, and reconstructed 
facilities during the first five yearn of thll! 
standards will be appro:ximately $8.2 
million. The total annualized cost of 
operating this equipment in ihe fifth 
year of the standards will be about $3.9 
million. 

These costs and energy and 
environmental impacts are considered 
reasonable, and are not axpected to 
prevent or hinder e"pansion on the lead
acid battery manufacturing induotry. 
Economic analysis indicates ihat, for 
plants with capacities larger than the 
small size cutoff, the costo attributable 
to the standards can be pasoed on with 
little effect on sales. The average 
incramental cost associated with the 
promulgatad otandards will be about 30¢ 
per battery. This is about 1.a percent of 
the wholesale price of a battery. 

lF\\!ib!ln«: fiDM!clJlllSll!il!llD 

lP'rior to proposal of the otandards, 
interested parties were advised by 
public notice in the IF01damnl Il?iegitlil!li' of a 
meeting of the National Air Pollution 
Control Techniques Advisory 
Committee to discuss the otandards 
recomrnanded for proposal. This meeting 
was held September 27-28, 1977. The 
meeting was open to the public and each 
attendee was given ample opportunity 
to comment on the standards 
recommended for proposal. The 
otandards were proposed in the IF01daii'Slll 
Il?111i;Ga111i' on January 1~. 1980 (~5 FR 
:mm). Public comments were oolfcited at 
ihat time and, when requested, copies of 
ihe Background Information Document 
(BID) were distributed to intereoted 
partieo. To provide interested persons 
tha opportunity for oral presentation of 
data, views, or argwnento concerning 
ihe proposed standards, a public hearing 
was held on February 13, 1980, at 
Research Triangle Park, North Carolina. 
The hearing was open to the public and 
each attendee was given an opportunity 
to comment on the proposed 0tandards. 
The public comment period extended 
from January 1~.1980 to March 1~. 1980. 

Twenty-one comment letters were 
received on the proposed 111tandards of 
performance. These comments have 
been carefully conoidered and, where 
determined to be appropriate by the 
Administrator, changes have been made 
in the otandardo which were proposed. 
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§igniflcani Commento and Changes io 
llbai IP'roJ!»osoo JR.aigulation 

Commento on the proposed standards 
were received from industry 
representatives, Stlfie air pollution 
control agencies, and two Federal 
agencies. Detailed discussion of these 
comments can be found in Volume II of 
the Background Information Document 
(BID). The major comments can be 
combined into the following areas: 
general, emission control technology, 
economic impact, legal considerations, 
test methods and monitoring, reporting 
and recordkeeping, and other 
considers tions. 

Gainairell 

Facilities at any plant with a 
production capacity of less than 500 
~atteries per day (bpd) were exempted 
under the proposed standards. Some 
commenters felt that the number of 
batteries which can be produced at a 
plant was not the appropriate criterion 
on which to base the size cutoff. It was 
pointed out that lead-acid batteries are 
producad in a variety of sizes, and that 
emissions from battery production are 
probably related more to the amount of 
lead usad to produce batteries than to 
ihe number of batteries produced. 

These are considered to be reasonable 
comments. Economic impacts of 
atandards as well as emissions are 
0xpectad to be ralated to the amount of 
lead used in a particular battery 
production operation rather than to the 
number of batteries produced. At the 
time of proposal, it was estimated that 
odd-sized lead-acid batteries 
represented a very small share of the 
lead-acid battery market; however, the 
comments receivad on the proposed 
111tandards indicated that a significant 
number of odd-oized batteries are 
produced. Industrial lead-acid batteries, 
which can be as much as 50 times larger 
than automobile.batteries, are estimated 
to represent about 7 percent of total U.S. 
lead-acid battery production. 

Therefora, the small size cutoff for the 
promulgated regulation is expressed in 
tarms of lead throughput. The 
promulgated atandards will affect new, 
modified, and reconstructed facilities at 
any plant with the capacity to produce 
in one day batteries which would 
contain, in total, an amount of lead 
greater than or equal to 5.9 Mg (0.5 tons). 
This cutoff is equivalent to ihe 500 bpd 
cutoff for planto producing typical 
automobile batteries. Thie level is based 
on an average battery lead content of 
11.8 kg (26 lb) of lead per battery. 

One commenter questioned whether 
plant capacity is to be determined based 
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on the maximum demonstrated 
production rate or the estimated 
maximum production rate, for the 
purposes of the small size cutoff. 

For the purposes of the small size 
cutoff. the parameter to be used to 
determine the production capacity or a 
plant is its design capacity. The design 
capacity is the maximum production 
capability of the plant and can be 
determined using the design 
specifications of the plant's component 
facililties, taking into account the 
facility with the smallest rated 
production capacity. The design 
capacity of a plant can be confirmed by 
checking production records. The figure 
cited as a plant's production capacity 
should not be less than the maximum 
production rate in the plant's records. 

Several commenters felt that the 500 
bpd cutoff should be raised to 2000 bpd. 
This contention was based on the fact 
that the Federal regulations which set 
minimum standards for State 
implementation plans (SIPs) for the lead 
national ambient air quality standard do 
not require ambient air quality 
monitoring or atmospheric dispersion 
analyses for plants smaller than 2000 
bpd (40 CFR 51.BO(a)(l) and 51.84(a)}. 
The commenters considered these 
cutoffs to be indicative of a decision by 
EPA that battery plants smaller than 
2000 bpd are not material contributors to 
lead air pollution. 

It should be noted that the Federal 
regulations to which the commenters 
referred only set minimum standards for 
a lead SIP. Also. as discussed in the 
Legal Considerations section of this 
preamble, the regulatory approach for 
NAAQS regulations promulgated under 
Section 109 of the Clean Air Act differs · 
from that for standards of performance 
promulgated under Section 111 of the 
Act. The small size cutoff for the 
standards of performance for lead-acid 
battery manufacture is based on a 
thorough analysis of the economic . 
impacts of these standards. The analysis 
indicated that the economic impact of 
standards on plants smaller than about 
250 bpd could be severe, but showed 
that the economic impact would be 

· reasonable for plants with capacities 
greater than or equal to 500 bpd. None of 
the commenters submitted information 
indicating that the ecomomic impact of 
standards might be severe for plants in 
the 500 to 2000 bpd size range. 
Therefore, although the small size cutoff 
is now expressed in terms of lead 
throughput rather than battery 
production, the level of the cutoff 
remains at the lead throughput capacity 
which corresponds to a production 
capacity of 500 bpd. 

Several commenters contended that 
the proposal of a 0 percent opacity 
standard for all affected facilitie1 wa1 
impractical These commenters were 
concerned that eml11ions from facilities 
which emit fine particles would exceed 
0 percent opacity. Also, some were 
concerned that emissions from facilities 
controlled by fabric filters would exceed 
0 percent opacity during fabric filter 
cleaning. However, one commenter 
stated that the 0 percent opacity 
standard appeara achievable for all 
affected facilities. 

The 0 percent opacity standard for 
lead oxide manufacturing, grid casting. 
paste mixing, three-process operation 
and "other lead-emitting" facilities is 
considered reasonable. Lead oxide 
manufactwing, grid casting, paste 
mixing, and three-process operation 
facilities were observed by EPA to have 
emissions with 0 percent opacity for 
periods of 3 boun and 19 minutes, 7 
hours and 18 minutes, 1 hour and 30 
minutes. and 3 hours and 51 minute1, 
respectively. Under the promulgated 
standarda. compliance with the opacity 
standard is to be determined by ta1dns 
the average opacity over a 6-minuta 
period. according to EPA Test Method 9, 
and round.ins the average to the neare1t 
whole percentage. The rounding 
procedure is specified in order to allow 
occasional brief emissions with 
opacities greater than 0 percent. which 
may occur during fabric filter cleaning. 
For grid casting, the observations were 
made at a facility controlled by an 
impingement scrubber. For lead oxide 
production and three-process operation 
facilities, the observation periods 
included fabric filter cleaning phases. 

The opacity standard for lead 
reclamation has been changed to 5 
percent in the promulgated standards. A 
standard of 0 percent opacity was 
originally proposed for lead reclamation, 
although emissions with opacitfee 
greater than 0 percent were observed 
from the facility tested by EPA. The O 
percent opacity standard was 
considered reasonable, because the 
facility tested by EPA was controlled by 
an impingement scrubber and the _ 
proposed emission limit for lead 
reclamation was based on transfer of 
fabric filtration technology. As noted in 
the CONTROL TECHNOLOGY 
discussion. the final emission limit for 
lead reclamation ls based on the 
demonstrated emission reduction 
capabilities of the impingement scrubber 
on the facility tested by EPA. The final 
opacity standard of 5 percent ia based 
on observations at this f~cility. 

· Emissions from this facility were 
observed for 3 hours and 22 minutes. 
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The highest 6-minute average opacity 
during the 3 hour 22 minute observation 
period was 4.8 percent. Therefore, the 5 
percent opacity standard for lead 
reclamation ia considered achievable. 

Under the general provisiona 
applicable to all new source 
performance standards. the operator of 
an affected facility may request the 
Administrator to determine the opacity 
of emissions from the affected facility 
during the initial performance test (40 
CFR 60.11). lf the Administrator finda 
that the affected facility is in 
compliance with the applicable 
standards for which performance teat1 
are conducted, but fails to meet an 
applicable opacity standard. the 
operator of the facility may petition the 
Administrator to make an appropriate 
adjustment to the opacity standard for 
the facility. 

Some commenters stated that EPA. 
should establish a relationship between 
opacity and emissions before setting 
opacity standards. 

Opacity limit• are being promulgated 
in addition to ma88 emission limits 
because the Administrator believes that 
opacity limit• provide the most effective 
and practical method for detenninina 
whether emission control equipment. 
necessary for a source to meet !}le mu1 
emission limits, is continuously 
maintained and operated properly. It 
has not been the Administrator's 
position that a single, constantly 
invariant and precise correlation 
between opacity and mass emissions 
must tie identified for each source under 
all conditions of operation. Such a 
correlation is unnecessary to the opacity 
standard, because the opacity standard 
is set at a level such that if the opacity 
standard is exceeded for a particular 
facility. one would expect that the 
applicable emission limitation will also 
be exceeded. Furthermore, as noted 
above, a mechanism is provided in the 
general provisions whereby the operator 
of a facility can request that a separate 
opacity standard be set for that (acility 
if, during the initial performance test. 
the Administrator finds that the facility 
is in compliance with all other 
applicable standards but fails to meet 
the respective opacity standard. 

One commenter felt that additional 
testing should be conducted before 
standards are promulgated. The 
commenter contended that the EPA data 
base is narrow, and that tests should be 
conducted to determine the variability 
of the efficiency of emission control 
devices. . 

The Administrator has determined 
that the data base developed by EPA 
provides adequate support for the 
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promulgated new source performance 
otmndards. The promulgated otandards 
mre based on tests of a total of ii!lght 
facilities which have been determined 
by EPA to be well controlled and typical 
oHacilities used in the industry. As 
noted by some commenters, EPA has not 
teoted emiSBions from facilitieo 
producing maintenance-free or low
maintenance batteries or Barton lead 
0'1:ide production facilities. Differences 
ootween ouch facilities and the facilities 
ieotll!d by EPA are diocussed in detail 
bll!low and in the l&mi1111ion Control 
Technology section. These differences 
/ilre not expected to have a significant 
ll!ffect on the controlled lead 
concentrations achievable uoing the 
camfosion control techniques tested by 
IEPA. Commenters did not refer to nor is 
IEPA aware of any other opecific process 
variations which might influence 
0mfasions. The Agency hao set the 
promulgated lead emission limits above 
the levels achieved in the EPA tests to 
mllow solely for variations caused by 
factors that the Agency cannot Identify 
at this time. 

Some commenters stated that changes 
have occurred in the lead-acid battery 
manufacturing industry, which may 
influence emissions, since the EPA tests 
were conducted. The changes cited by 
the commenters were the production of 
maintenance-free and low-maintenance 
batteries, and the increasing of volumes 
of air ventilated from facilitieo in order 
to meet more stringent OSHA otandards 
regulating in-plant lead levels. 

The commenters briefly described the 
difference between maintenance-free or 
low-maintenance batteries and normal
maintenance batteries. The only 
oubotantial difference is that a calcium
lead alloy is used to make low
maintenance and maintenance-free 
batteries, while standard batteries are 
made using an antimonial lead alloy. 
This difference influences the grid 
casting and lead reclamation facilities, 
where molten lead is processed. The 
major change is in the makeup of the 
dross which must be removed from 
molten lead in these facilities. For grid 
casting, the calcium alloy also requires 
the use of soot as a mold release agent. 
For the antimonial lead alloy used in 
standard batteries, either soot or sodium 
oilicate can be used. 

The different makeup of dross in grid 
casting and lead reclamation facilities 
producing maintenance-free and low
maintenance batteries is not expected 
by EPA to cause noticeable differences 
in lead emissions between these 
facilities and facilities producing 
standard lead-acid batterie11. The 
commenter& did not give reasons why 

this difference might be expectad to 
affect emissions and EPA Is not aware 
of any. Droso consists of contaminants 
in the molten lead alloy which float to 
tha 11urface and must periodically ba 
removed. The presence of a droBS layer. 
has an impact on emissions, in that the 
dross layer oerves to reduce fuming from 
the molten lead. However, this will 
occur regardle110 of the compooition of 
the dross Jaye1. Also. because the dross 
layer io made up chiefly of contaminants 
from the lead, tha ientl"alnment of dross 
particles in air axhausted from grid · 
casting or laad reclamation facilities will 
not 11ignificiantly affect lead emissions. 
Thus, tha effect of the dross layer 
composition on emission11 is iexpected to 
be much leSB than the effects of process 
operation parameters, such as the 
frequency of dross removal and the 
temperature of the molten lead alloy. 

The use of soot rather than 11odium 
silicate as a mold release agent in grid 
casting will not affect uncontrolled lead 
emissions from this facility. However, 
the presence of entrained soot in 
uncontrolled grid casting emissions may 
require the use of acrubbers rather than 
fabric filtero to control these emissions. 
Thie problem is discussed in detail in 
the EMISSION CONTROL 
TECHNOLOGY oection. 

The commenters stated that exhaust 
volumes for lead-acid battery facilities 
have been increaoed as a result of the 
revised OSHA standards. One 
commenter contended that this change 
will increase the concentration of 
uncontrolled emissions. 

It is acknowledged that the exhaust 
volumes at the facilities tested by EPA 
may not have been sufficient for 
attainment of the 50 µg/m» OSHA in
plant lead concentration standard. At 
the time of the tests conducted by EPA 
the OSHA standard was 200 µg/m 3• 

Among the practices that plants can 
employ to meet the new standard are 
general plant maintenance, employee 
care, and local ventilation of in-plant 
lead emission sources. EPA recognizes 
that if ventilation rates significantly 
higher than those used at the facilities 
tested by EPA are used to meet the new 
OSHA standard. additional lead 
particles will be drawn into the exhaust 
streams. However, the exhaust volume 
increase will be greater than the lead 
weight increase by a margin sufficient 
not only to prevent an increase in the 
lead concentration in the exhaust, but 
actually to decrease that concentration. 

. Also, the additional lead particles 
captured as a result of the higher 
exhaust volumes will consist mainly of 
large particles which are readily 
captured by control systems. 
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One commenter stated that there is a 
trend in the lead-acid battery 
manufacturing industry to the use of 
finer lead oxide in battery pastes in 
order to increase battery efficiency. The 
commenter also contended that this 
particle size change will influence the 
collection efficiency attainable with 
fabric filters. 

Lead emissions from lead-acid battery 
manufacture are generated by two 
mechanisms. Lead oxide fumes are 
produced in welding, casting, and . 
reclaiming operations, and to a certain 
extent in lead oxide production. 
Agglomerates of lead and lead oxide 
particles are emitted from operations 
involving the handling of lead oxide, 
lead oxide paste, and lead grids. The 
particles which are most difficult to 
capture are the fume particles. The 
emission rate and characteristics of the 
fume particles are not dependent on the 
size of the lead oxide particles used in 
battery pastes, but on the temperature of 
the lead during the operations from 
which they are emitted. For these 
reasons, trends in the industry to the use 
of smaller lead oxide particles are not 
expected to change the particle size 
distributions of emissions in such a way 
that collector performance will be 
affected. 

!Emi00ion Control 'll'admology 

Some commenters_thought that the 
proposed standards would have 
required the use of fabric filtration to 
control emissions. 

The proposed standards would not 
have required that specific control 
technology be used for any affected 
facility, nor will the promulgated 
standards require specific control 
techniques. Rather, the standards set 
emissions limits which have been 
demonstrated to be achievable by the 
use of the best control systems 
considering costs, energy impacts, and 
nonair quality environmental impacts. 
The.standards do not preclude the use 
of alternative control techniques, as long 
as the emissions limits are achieved. 

The selection of fabric filtration as the 
best system of emission reduction for 
grid casting and lead reclamation 
facilities was criticized by a number of 
commenters. These facilities are 
normally uncontrolled or controlled by 
impingement scrubbers at existing 
plants. The commenters pointed out that 
only one grid casting facility YHlre 
United States is controlled by a fabric 
filtration system and that this system 
has been plagued by fires. They 
explained that the surfaces of exliaust 
ducts for grid casting and lead 
reclamation operations become coated 
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with hydrocarbons and other flammable 
materials. For grid casting, these include 
bits of cork from the molds, oils used for 
lubrication, and soot, which is often 
used as a mold release agent. For lead 
reclamation, .hydrocarbons from plastic 
and other contaminants charged ~th 
lead scrap become entrained in exhaust 
gases and deposit on the walls of 
exhaust ducts. These materials are 
readily ignited by sparks which. the 
commenters contende'd, are 
unavoidable. 

The commenters stated that fires 
started in the exhaust ducts will 
generally propagate to the control 
system. One commenter indicated that 
problems caused by such fires are not 
generally severe for scrubbers. but fires 
would cause serious damage and 
emissions excursions if fabric filters 
were used. The commenters stated that 
spark arresters would not solve the fire 
problem, because they too would 
become coated with flammable 
materials which would be ignited by 
sparks. 

Apart from the problem of fires, 
commenters contended that 
contaminants present fo the exhaust 
gases from grid casting and lead 
reclamation would cause frequent bag 
blinding if fabric filters were applied to 
these facilities. In addition to the 
materials listed above, sodium silicate, 
which is often used as a mold release 
agent for grid casting, was cited by the 
commenters as an extremely 
hygroscopic compound which would 
cause bag blinding. Commenters also 
felt that the EPA particle size and 
emissions test data did not support the 
contention made by EPA that a fabric 
filter could achieve 99 percent emission 
reduction for emissions from grid casting 
and lead reclamation. 

The standards for grid casting and 
lead reclamation have been changed. 
Based on the information available 
when standards for lead-acid battery 
manufacture were proposed, EPA had 
concluded that fabric filtration could be 
used to control emissions from grid 
casting and lead reclamation, and that 
99 percent collection efficiency could be 
attained. The proposed standards for 

. grid casting and lead reclamation were 
based on tests of uncontrolled emissions 
from these facilities. and on fabric filter 
efficiencies demonstrated for the three
process operations facility and for other 
industries with emissions of similar 
character to those from lead-acid 
battery manufacture. The problem of 
bag blinding can be avoided by keeping 
the exhaust gases from these facilities at 
temperatures above their dew points. 
Also. It was thought that exhaust duct 

fires could be prevented by the use of 
spark arresters. In light of the point 
made by commenters that spark 
arresters would not prevent fires. EPA 
has concluded that the standards for 
grid casting arid lead reclamation 
facilities should not be based on fabric 
filters. 

The proposed emission limitations for 
grid casting and lead reclamation might 
be achieved using a high energy 
scrubber such as a venturi; however, 
because of the particle size of emissions 
from these facilities. a scrubber pressure 
drop of about 7.5 kPa (30 in. W.G.) 
would be required. The energy 
requirement to overcome this pressure 
drop is not considered reasonable for 
these facilities. The emissions limJta for 
paste mixing, three-process operation. 
and other lead-emitting facilities are 
based on the application of fabric filters 
with average pressure drops of about 
1.25 kPa (5 in. W.G.). Thus. the 
electricity requirement per unit volume 
of exhaust gas to operate venturi 
scrubbers for the grid casting and lead 
reclamation facilities would be roughly 
six times the electricity requirement per 
unit volume to control other plant 
exhausts. It is estimated that standards 
based on the application of impingement 
scrubbers rather than venturi scrubbers 
to grid casting and lead reclamation 
facilities will result in a 'so percent 
decrease in the total electricity 
necessary to comply with the NSPS 
while having only a slight effect on the 
emissions reduction attributable to the 
NSPS (from 97 percent reduction to 96.7 
percent reduction from a typical new 
plant). 

The Administrator has therefore 
determined that for the lead-acid battery 
manufacturing industry, impingement 
scrubbers operating at a pressure drop 
of about t.25 kPa (5 in. W.G.) represent 
the best system of emissiQn reduction 
considering costs, nonair quality health 
and environmental impact and energy 
requirements for grid casting and lead 
reclamation. Therefore.. in the 
promulgated standards, the emissions 
limitations for grid casting and lead 
reclamation have been raised to levels 
which have been shown to be 
achievable in teats of impingement 
scrubbers controlling these facilities. 
This change represents a change from 
the regulatory alternative chosen for the 
proposed standards. The environmental. 
economic. and energy impacts of the 
alternative which has been chosen for 
the promulgated standards are 
discussed in both Volumes I and II of 
the BID. . 

EPA measured lead emissions from 
two grid casting facilities. One of these 
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facilities was uncontrolled. and the 
other was controlled by an impingement 
scrubber. Average uncontrolled and 
controlled lead emissions from the 
scrub.her controlled facility were 2.65 
mg/dscm (11.6 x 10- 4 gr/dscf) and 0.3Z 
mg/dscm (t.4 X 10- 4 gr/dacf), 
respectively. The promulgated standard 
for grid castirig, 0.4 mg/deem (t.76 X 
10-• gr/dscf), is based on the controlled 
lead emission rate for this facility. The 
facility ia considered typical of grid 
casting facilities used in the lead-acid 
battery manufacturing industry. EPA is 
not aware of any process variations 
which would result in a significant 
increase in the emission concentration 
achievable using a scrubber control· 
system. The Agency has set the 
promulgated lead emission limit above 
the level achieved in the EPA test to 
allow solely for variations caused by 
factors that the Agency cannot identify 
at this time. 

Lead reclamation emissions were 
measured by EPA for a facility 
controlled by an impingement scrubber. 
Average lead concentrations in the inlet 
and outlet streams from the scrubber 
were 227 mg/ dscm (990 X 10- 4 gr/ dscf) 
and 3.7 mg/dscm (16 x 10-•gr/dscf). 
The standard for lead reclamation, 4.5 
mg/ dscm (19.6 x to-• gr/dscf), is based 
on the controlled emission rate 
measured for this facility. This facility is 
considered typical of lead reclamation 
facilities used in the lead-acid battery 
manufacturing industry. EPA is not 
aware of any process variations which 
would result in a significant increase in 
the emission concentration achievable 
using a scrubber control system. The 
Agency has set the promulgated lead 
emission limit above the level achieved 
in the EPA test to allow solely for 
variations caused by factors that the 
Agency cannot identify at this time. 

Several commenter& criticized the 
choice of fabric filtration as the best 
system of emission reduction for the 
entire paste mixing cycle. The paste 
mixing operation Is a batch operation 
consisting of two phases: charging and 
mixing. The paste mixing facility is 
generally controlled by impingement 
scrubbing. although fabric filtration is 
often used to control exhaust from the 
charging phase. The commenters felt 
that if fabric filtration were to be used 
for the entire cycle, the moisture present 
in the exhaust during the mixing phase 
would cause bag blinding. Therefore, 
they requested that the emission limit" 
for paste mixing be raised to a level 
achievable using impingement 
scrubbers. 

If fabric filters are used to meet the 
emission limit. bag blinding can be 
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prevented by keeping paste mixer 
exhausts at temperatures above their 
dew points. The energy which would be 
required.to heat the exhaust gases and 
the costs for providing insulation for 
-ducts and fabric filters applied to paste 
mixing facilities were taken into 
consideration in the energy and 
economic analyses for the new source 
performance standards. These costs and 
energy requirements are considered 
reasonable. In addition, data submitted 
by one commenter show that the 
standard for paste mixing is achievable 
using impingement scrubbers. Tests 
were conducted of emissions from two 
scrubber controlled paste mixing 
facilities, using methods similar to 
Method 12: These tests indicated 
average controlled lead emissions of 
0.04 mg/dscm (1.09 X 10-•gr/dscf) and 
0.07 mg/dscm (0.30 X 10-•gr/dscf) for 
the two facilities. Both of these average 
concentrations are well below the 1 mg/ 
dscm (4.4 x 10-•gr/dscf) standard for 
paste mixing. 

Some commenter& contended that 
EPA test data did not adequately 
support the statement that 99 percent 
collection efficiency could be achieved 
for paste mixing emissions using fabric 
filter filtration. The commenters stated 
that fabric cleaning periods should be 
included in the calculation of fabric 
filter efficiency. 

The standard for paste.mixing is 
considered achievable. Emissions from a 
paste mixing facility were tested by 
EPA. The average uncontrolled lead 
concentration from this facility was 71.4 
mg/dscm (338x10-•gr/dscf). Thus, the 
promulgated regulation is expected to 
require about 98.7 percent control of 
lead emissions from paste mixing. EPA 
tests of a fabric filtration system 
controlling a three-process operation 
showed an average lead collection 
efficiency of 99.3 percent. This fabric 
filtration system underwent bag 
cleaning during testing. EPA tests and 
statements made by several commenters 
indicate that the particle size 
distribution for paste mixing emissions 
is similar to that for three-process 
operation emissions. Emissions from 
paste mixing a!'f· madr. u.p of lead oxide 
agglomerates, whi!e emissions from 
three-process operation facilities are 
made up mainly of a!J8lomerates v ith 
some other large particles and sr ie 
fumes. Because of the absence : 1mes 
i~ paste mixing emissions, em~s1 i 

reductions greater than those 
demonstrated for the three-pro. ,:;s 
operation facility may be achi~vable for 
paste mixing facilities. The above data 
show that efficiencies greater than 98.7 

percent can be achieved for paste 
mixing emissions. 

In addition. EPA tests of a controlled 
paste mixing facility indicate that the 1 
mg/dscm standard for paste mixing is 
achievable. As noted earlier, paste 
mixing is a batch process which can be 
divided into a charging phase and a 
mixing phase. Emission concentrations 
are highest during the charging phase. 
EPA conducted tests of a facility where 
paste mixing emissions were controlled 
by two separate systems. At this plant. 
paste mixing required a total of 21 to 24 
minutes per batch. During the charging 
phase (the first 14 to 16 minutes of a 
cycle) exhaust from the paste mixer was 
ducted to a fabric filter which also 

. controlled emissions from the grid 
slitting (separating) operation. During 
the mixing phase (the remainder of the 
cycle), paste mixer exhaust was ducted 
to an impingement scrubber which also 
controlled emissions from the grid 
casting operation. Uncontrolled or 
controlled emissions for the paste mixer 
alone were not tested. The average 
concentration of lead in emissions from 
the fabric filtration system used to 
control charginj emissions was 1.3 mg/ 
dscm (s.sx10-'gr/dscf). The average 
lead content of exhaust from the 
scrubber used to control mixing 
emissions was 0.25 mg/dscm (1.1x10-• 
gr/dscf). The minimum time specified in 
the standard for a test run, 60 minutes 
U 60.374(b)), exceeds the duration of a 
mixing cycle. Thus.. the emission 
concentration used to determine 
compliance with the paste mixing 
standard would be the average of the 
emission concentrations from charging 
and mixing. The average lead 
concentration in controlled emissions 
from the facility discussed above was 
about 0.95 mg/dscm {4.2x10-• gr/dscf) 
which is slightly below the proposed 
emission limit oft mg/deem (4.4x10-• 
gr/dscf). A lower average emission 
concentration could be achieved by 
using fabric filtration. generally a more 
efficient control technique than 
impingement scrubbing. to control 
emissions from all phases of paste 
mixing. 

Also, as noted earlier, one commenter 
submitted data showing that the 
standard for paste mixing iB achievable 
using impingement scrubbing to control 
emissions from the entire cycle. 

Several commenter& criticized the fact 
that the standard for lead oxide 
production Is based on tests conducted 
at a ball mill lead oxide production 
facility, but will apply to Barton lead 
oxide production facilities as well as 
ball mill facilities. Some commenters 
stated that the particle size of the oxide 
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to be collected depends on the type of 
lead oxide produced. One commenter 
stated that Barton facilities are more 
commonly used to produce lead oxide 
than ball mill facilities. 

In both the ball mill process and the 
Ba~ton process. all of the lead oxide 
product must be removed from an air 
stream. In the ball mill process, lead pigs 
or balls are tumbled in a mill, and the 
frictional heat generated by the tumbling 
action causes the formation of lead 
oxide. The lead oxide is removed from 
the mill by an air stream. In the Barton 
process, molten lead is atomized to form 
small droplets in an air stream. These 
droplets are then oxidized by the air 
around them. 

EPA tests on a Barton process 
indicated that Barton and ball mill 
processes have similar air flow rates per 
unit production rate. Because these air 
streams ca!Ty all of the lead oxide 
produced, the concentrations of lead 
oxide in the two streams must also be 
similar. Data submitted by one 
commenter indicate that the percentage 
of fine particles in lead oxide produced 
by the Barton process is similar to the 
percentage of fine particles in lead oxide 
produced by the ball mill process. The 
similarities between the concentrations 
and particle size distributions of the 
oxide bearing air streams in the Barton 
and ball mill processes support EPA's · 
contention that a similar level of 
emission control could be achieved for a 
Barton process as has been 
demonstrated for the ball mill process. It 
should be noted that the Agency has set 
the promulgated lead emission limit 
above the level achieved in the EPA test 
to allow solely for variations caused by 
factors that the Agency cannot identify 
at this time. 

Some commenters felt that the 
standard for lead oxide production was 
too stringent. One commenter stated 
that the emission rate calculated for a 
lead-oxide production facility controlled 
by a cyclone and a fabric filter in series 
is higher than the standard for lead 
oxide production. 

The emission limit for lead oxide 
production of 5 milligrams of lead per 
kilogram of lead processed is considered 
achievable. The limit is based on the 
results of a test of emissions from a ball 
mill lead oxide production facility with a 
fabric filter control system, which 
showed an average controlled emission 
rate of 4.2 mg/kg (8.4 lb/ton) for this 
facility. The comments on the lead oxide 
standard were baaed on calculation and 
not on emission testing. No reason was 
given why the calculations might be 
more reliable than the EP~,test data or 
why the EPA test migh! ·- _ 
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representative of the emission level 
achievable for a well controlled lead 
oxide production facility. 

Several commenter& stated that the 
emission limit for the three-process 
operation was not supported by the BID 
for the proposed standards. However, 
one commenter stated that the emission 
limit appears achievable. 

The limit for the three-process 
operation is based on the results of EPA 
tests conducted at four plants where 
fabric filtration was used to control 
three-process operation emissions. Each 
of the sets of tests conducted by EPA 
showed average controlled lead 
concentrations below the promulgated 
limit. The limit was set above the levels 
shown to be achievable in the four EPA 
tests to allow solely for variations 
caused by factors that the agency 
cannot identify at this time. Therefore, 
the lead emission limit for the three
process operation facility is considered 
achievable. 

Economic Impact 

One commenter contended that new 
source performance standards would 
impose a substantial and burdensome 
cost on the lead-acid battery 
manufacturing industry. Another stated 
that battery sales have fallen by 25 
percent in recent years. 

The economic impacts of new source 
performance standards on the lead-acid 
battery manufacturing industry are 
analyzed and described in detail in 
Volumes I and II of the BID. These 
impacts are summarized in the section 
of this preamble entitled "SUMMARY 
OF ENVIRONMENTAL. ENERGY, AND 
ECONOMIC IMPACTS." The projected 
economic impacts are considered 
reasonable. The expected annualized 
cost of compliance with the promulgated 
standards at a typical affected plant is 
expected to be about 1.6 percent of the 
wholesale price of a battery; and the 
economic impact analysis indicates that 
this cost could be passed on with little 
effect on sales. 

The promulgated standards are new 
source performance standards and will 
only affect new, modified, and 
reconstructed facilities. Existing 
facilities are not covered by the 
standards. The 25 percent drop in sales 
cited by the second commenter result11 
from the recent decline in the production 
of domestic automobiles. The low sales, 
if they continue, would reduce growth in 
the production capacity of the industry. 
Hence, the number of new. modified. 
and reconstructed facilities would be 
reduced. Since the standards will affect 
only these facilities, the low sales 
should not increase the economic impact 

of the standards on the industry as a 
whole or on individual plants. . 

Several commenter& contended that 
the cost of compliance with OSHA 
standards was not adequately 
addressed In Volume I of the BID. The 
commenter& also felt that the OSHA 
standards would require higher 
ventilation.rates than are currently 
needed, and would thus cause the costs 
of compliance with new source 
performance standards to be higher than 
the estimates made by EPA. 

The OSHA compliance costs 
presented in Volume I are based on the 
capital and operating cost of controls 
which were expected to be required to 
meet the employee exposure standards 
of 200 µ.g/m 1 originally proposed by 
OSHA In 1975. The controls include 
employee care, general plant 
maintenance, and local ventilation of in
plant lead emission sources. On 
November 14, 1978, OSHA promulgated 
an employee exposure standard of 50 
µ.g/m1• However, the controls necessary 
to comply with this standard are 
expected to be similar to those which 
would have been necessary for the 
originally proposed 200 µ.g/m• standard. 
In addition. the economic impact 
projected for the OSHA standards In 
Volume I may be higher than the actual 
economic impact, because, in a number 
of cases, work practices may be used to 
achieve the OSHA standard In place of 
technological controls. 

In volume l of the em. the statement 
is made that a change In the OSHA 
standards could cause the control costs 
for the new source performance 
standards to increase substantially. 
However, In light of data obtained In 
recent investigations and discussed in 
Volume II of the BID, It is not expected 
that the change in OSHA standards will 
have a significant effect on the results of 
the economic impact analysis for the 
NSPS. The facility exhaust rates used to 
project the economic impacts of the 
NSPS were not based on the exhaust 
rates of facilities tested by EPA but 
were set at levels which would provide 
good ventilation for the facilities under 
consideration. These exhaust rates are 
higher than those which were used at 
typical lead-acid battery plants before 
the change in the OSHA standard. and 
are thought-to be sufficient for 
compliance with the 50 µ.g/m 1 0SHA 
standard. 

Environmental Impact 

A number of commenter& contended 
that, because lead-acid battery 
manufacturer accounts for a small 
percentage of total nationwide lead 
emissions, new source performance 
standards should not be set for this 
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source category. One commenter cited 
data which indicate that lead emissions 
from lead-acid battery manufacturer 
accounted for only about 0.32 percent of 
industrial lead emissions or about 0.014 
percent of total nationwide lead 
emissions in 1975. · 

It is acknowledged that lead-acid 
battery plants account for a relatively 
small share of total nationwide 
atmospheric lead emissions. In 1975, 
about 95 percent of U.S. lead emissions 
resulted from the production of alkyl 
lead gasoline additive. the burning of 
leaded gasoline, and the disposal of 
crankcase oil from vehicles which burn 
leaded gasoline. These emiBSions will be 
reduced substantially as the use of alkyl 
lead gasoline additives is curtailed. 
Another 1 percent of nationwide lead 
emissions is from mining and smelting 
operations, which are generally located 
in remote areas. However, lead-acid 
battery plants are generally located in 
urban areas, near the markets for their 
batteries. Ambient lead levels are 
already high in many of these places, 
often exceeding the NAAQS for lead. In 
light of the dangerous levels of lead in 
the ambient air surrounding many of the 
projected sites for ne..w, modified, and 
reconstructed facilities. the Agency 
believes that additional emissions from 
lead-acid battery manufacture are 
significant As a result, lead emissions 
from aggregated lead-acid battery 
manufacture, though smaller than 
emissions from some of the other 
sources, do contribute significantly to 
air pollution which may reasonably be 
anticipated to endanger public health or 
welfare. Therefore, the Administrator 
considers the development of new 
source performance standards for this 
industry to be justified. · 

Several commenter& recommended 
that the grid casting facility be removed 
from the list of affected facilities. 
According to EPA estimates, grid casting 
accounts for about 3.2 percent of overall 
uncontrolled battery plant lead 
emissions. The commenter& stated that 
it is unreasonable to require sources to 
control facilities generating such a small 
percentage of total plant emissions. 

Lead-acid'battery plants are major 
lead emitters, and EPA dispersion 
calculations show that the ambient lead 
standard could be exceeded in the area 
around a plant which controls emissions 
to the extent required to meet typical 
SIP particulate regulations. Grid casting, 
while accounting for only about 5 
percent of emissions for a plant with 
such controls, can be controlled with 
lead reclamation by available 
technology at a cost which ls similar to 
the cost of controlling larger sources ln 
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the piant. Of the 30¢ per battery cost 
impact of the standards for a typical 
plant, approximately 4¢ per battery can 
be attributed to grid casting control. 
Therefore, grid.casting emissions are 
regulated under the promulgated 
standards. 

· Legal Considerations 

Several commenter& stated that. 
because a national ambient air quality 
standard for lead has been established. 
new source performance standards 
regulating lead emiBBions would be 
redundant and unnecessary. 

It should be noted that the purposes of 
standards of performance for new 
sources promulgated under Section 111 
of the Clean Air Act differ from the 
purposes of national ambient air quality 
standards, which are promulgated under 
Section 109 of the Act. National ambient 
air quality standards establish ambient 
pollutant concentration target ceilings 
which are to be attained and maintained 
for the protection of the public health or 
welfare. 

New source performance standards 
promulgated under Section 111 of the 
Clean Air Act are not designed to 
achieve any specific air quality levels. 
CongreBB clearly intended that new 
source performance standards regulate 
Section 108 pollutants in addition to 
other air pollutants, since a key purpose 
of Section 111 is to establish nationally 
applicable emission limits for new 
sources. thus preventing any state from 
attracting industry by adopting lenient 
environmental standards. Congress 
expressed a number of other reasons for 
requiring the setting of new source 
performance standards. Because the 
national !llllbient air quality standards 
create air quality ceilings which are not 
to be exceeded. new source 
performance standards enhance the 
potential for long term growth. Also, 
new source performance standards may 
help achieve long-term cost savings by 
avoiding the need for expensive 
retrofitting when pollution ceilings may 
be reduced in the future. Finally, the 
standard-setting process should create 
incentives for improved technology. 
Therefore, because the purposes of 
ambient air quality standards are 
different from the purposes of new 
source performance standards. 
promulgation of an NSPS to control 
emi&sions from lead-acid battery plants 
of a pollutant for which there exists an 
NAAQS is neither redundant nor 

. unnecessary. 

Test Methods and Monitoring 

.Reference Method 12-A number of 
commenter& felt that Reference Method 
12 was cumbersome and recommended 

the development of a simpler screening 
method. The commenter& stated that a 
battery plant may have 88 many 88 two 
dozen stacks and that, at an average 
cost of $6000 per stack teal the cost of 
testing an entire plant could be 
extremely high. 

Because controlled emiSBion levels for 
most facilities are expected to be near 
the emission limits for facilities affected 
by the regulation. a screening method 
less accurate than Method 12 would 
generally not be suitable for determining 
compliance with the lead-acid battery 
manufacture regulation. The cost of 
compliance testing using Method 12 was 
discussed in the BID for the proposed 
standards and is considered reasonable. 
For plants where a number of stacks 
must be tested. the per plant costs of 
conducting performance tests using 
Method 12 are not expected to be as 
high as the commenter& anticipated. 
Although existing plants often have a 
large number of stacks, it is expected 
that for newly constructed. modified, or 
reconstructed plants or facilities 
emissions will be ducted to a small 
number ofstacks. The estimate of$6,000 
per stack for a compliance test applies 
only for plants where a small number of 
stacks are to be tested. For plants with a 
large number of stacks, the cost per 
stack could decrease significantly. In 
addition. the general provisions 
applicable to all new source 
performance standards allow for the use 
of an alternative method where the 
Administrator determines that the 
results would be adequate for indicating 
whether a specific source is in 
compliance (40 CFR 60.B(b)). 

One commenter recommended that 
the minimum sampling time for Method 
12 be extended. Another stated that the 
minimum sampling time for grid casting 
in the proposed regulation was too long. 

For tests with Method 12, the 
mimimum amount of lead needed for 
good sample recovery aftd analysis is 
100 µg. The mimimum sampling rates 
and times insure that enough lead wm 
be collected. For grid casting. the 
minimum sampling time has been 
changed from 180 minutes, in the 
proposed regulation. to 60 minutes. in 
the promulgated action. The change 
reflects the alteration in the standard for 
grid casting. 

Reference Method 9-Two 
commenter& expressed concern that 
Method 9 is not accurate enough to be 
used to enforce a standard of O percent 
opacity. One commenter stated that it is 
difficult to discern the difference 
between 0 percent opacity and 1 percent 
opacity for a given reading. 

No single reading is made to the 
nearest percent; rather, readings are to 
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be recorded to the nearest 5 percent 
opacity and averaged over a period of 6 
minutes (24 readings). For this 
regulation, the 6-minute average opacity 
figure is to be rounded to the nearest 
whole number. The opacity standard for 
lead-acid battery manufacture is based 
on opacity data taken for operating 
facilities. 

Reporting and Recordkeeping 

A number of commenter& contended 
that the proposed pressure drop 
monitoring and recording requirement 
for control systems would not serve to 
insure proper operation and 
maintenance of fabric filter8. The 
commenter& pointed out that a leak in a 
fabric filter would not result in a 
measurable difference in the pressure 
drop across the filter. One commenter 
suggested that the pressure drop 
monitoring requirement be replaced by 
an opacity monitoring requirement. -
Another commenter suggested that the 
pressure drop requirement be replaced 
by a requirement of visible inspection of 
bags for leaks. 

Based on the arguments presented by 
these commenter&, it is agreed that 
proposed pressure monitoring 
requirement for fabric filters would not 
serve its intended purpose. This 
requirement has been eliminated. 
However, pressure drop is considered to 
be a good indicator of proper operation 
and maintenance for scrubbers. 
Therefore the pressure drop monitoring 
and recording requirement for scrubbers 
bas been retained. 

The pressure drop monitoring 
requirement for fabric filters bas not 
been replaced by another monitoring 
requirement. The cost of opacity 
monitoring equipment may in some 
cases be comparable to the cost of 
emission control systems for lead-acid 
battery manufacturing facilities. This 
cost is considered unreasonable. 
Although periodic visual inspection of 
bags would provide an indication of bag 
integrity. visual inspection records 
would not be useful to the EPA in the 
enforcement of the promulgated 
standards. 

A number of commenter& stated that 
while pressure drop monitoring is useful 
for scrubbers. continuous recording of 
pressure drop would be unnecessary 
and expensive. Some commenters 
questioned whether a device which 
cyclically monitors the pressure drop 
across several emission control systems 
would be considered a continuous 
recorder for the systems. These 
commenter& also asked how often such 
a recorder would have to monitor the 
pressure drop across a particular control 
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device to be considered a continuous 
recorder for that device. One commenter 
suggested the substitution of periodic 
manual recording of pressure drop for 
the continuous pressure drop recording 
requirement. Another commenter 
questioned the purpose of requiring 
pressure drop monitoring and recording 
without a requirement that action be 
taken at certain pressure drop levels. 

The purpose of pressure drop 
recording requirements is to allow the 
verification by EPA that emission 
control systems are properly operated 
and maintained. The costs of pressure 
drop recording devices were analyzed 
and are considered reasonable. The sort 
of device that would satisfy the 
recording requirement has been clarified 
in the promulgated standards. It has 
been determined that for the purposes of 
these standards a device which records 
pressure drop at least every 15 minutes 
would accomplish the same purposes as 
a continuous pressure drop recorder. 
Manual pressure drop recording would 
not insure proper operation and 
maintenance of a control system. 

Other Considerations 
A number of commenters 

recommended that the definition of the 
paste mixing facility be expanded to 
include operations ancillary to paste 
mixing, such as lead oxide storage, 
conveying, weighing. and metering 
operations; paste handling and cooling 
operations; and plate pasting, takeoff, 
cooling, and drying operations. The 
commenters stated that paste mixing 
and operations ancillary to the paste 
mixing operation are generally 
interdependent, in that one operation is 
not run without the others. Also, 
emissions from paste mixing and 
ancillary operations are often ducted to 
the same control device. The 
commenters were concerned that a 
minor change made to a paste mixing 
machine could cause the machine to be 
affected by the promulgated standards 
under the reconstruction provisions 
applicable to all new source 
performance standards. They stated that 
the recommended change would avoid 
this possibility. 

These comments are considered 
reasonable. The operations ancillary to 
paste mixing were not intended to be 
considered separate facilities; and the 
definition.recommended by the 
commenters for the paste mixing facility 
is considered an appropriate definition. 
Therefore, the recommendation of the 
commenters has been adopted in the 
promulgated regulation. Because the . 
emission limit which was proposed for 
paste mixing is identical to that which 
was proposed for operations ancillary to 

paste mixing ("other lead-emitting 
operations"), this change is not expected 
to affect the environmental impacts of 
the standards. 

Docket 
The docket is an organized and 

complete file of all the information 
considered by EPA in the development 
of this rulemaking. 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 standards and EPA 
responses to significant comments, the 
contents of the docket will serve as the 
record in case of judicial review 
(Section 307(d}(7}(A)). 

Miscellaneous 

The effective date of this regulation is 
April 16, 1982. Section 111 of the Clean 
Air Act provides that standards of 
performance or revisions thereof 
become effective upon promulgation and 
apply to affected facilities, construction 
or modification of which was 
commenced after the date of proposal 
Uanuary 14, 1980). 

As prescribed by Section 111, the 
promulgation of these standards was 
preceded by the Administrator's 
determination (40 CFR 60.16, 44 FR 
49222. August 21, 1979) that these 
sources contribute significantly to air 
pollution which may reasonably be 
anticipated to endanger public health or 
welfare and by proposal of the 
standards on January 14, 1960 (45 FR 
2790). In accordance with Section 117 of 
the Act, publication of these 
promulgated standards was preceded by 
consultation with appropriate advisory 
committees, independent experts. and 
Federal departments and agencies. 

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, any 
nonair quality health and enVironmental 
Impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated [Section 111(a)(t)). 

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 aa the basis of standards of 
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performance because of costs 
associated with its use. Accordingly, 
standards of perfonnance should not be 
viewed as the ultimate in achievable 
emission 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 
necessarily play as prominent a role in 
determining the "lowest achievable 
emissions 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 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 emission which reflects: 

(A) The most sbingent 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 
performance standard (Sec. 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 ev.ent may the application 
of BACT result in emissions of any 
pollutants which will exceed the 
emissions allowed by any applicable 
standarcl established pursuant to 
Section 111(or112) of the Act. 

In any event, 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 
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those required by standards of 
_performance for new sources. 
. Finally, States are free under Section 
116 of the Act to establish even more 
1tringent emission limits than those 
established under Section 111 or those 
necesaary to ettain or maintain the 
NAAQS under Section 110. Accordingly, 
new sources may in iome cases be 
eubject to limitation• more 1tringent 
than EPA'• standard• of performance 
under Section 111, and prospective 
owners and operators of new eources 
ehould be aware of thie poHibllity in 
planning for such facilities. 

Thia regulation will be reviewed 4 
years from the date of promulgation as 
required by the Clean Air Act. Thia 
review will include an aS1e11ment of 
such factors as the need for integration 
with other programs, the existence of 
alternative methods, enforceability, 
improvements in emisalon control 
technology, and reporting requirements. 
The reporting requirements in the 
regulation will be reviewed as required 
under EPA's sunset policy for reporting 
requirements in regulations. 

Under Executive Order 12291, EPA 
must judge whether a regulation is 
"Major" and therefore eubject to the 
requirement of a Regulatory Impact 
Analysis. This regulation ie not Major 
because: (1) The national annualized 
compliance costs, including capital 
charges resulting from the standards 
total less than $100 million; (2) the 
etandards do not cause a major increase 
in prices or produr'.ion costs; and (3} the 
etandards do not c..:use significant 
adverse effects on domestic competition, 
employment. investment, productivity, 
innovation or competition in foreign 
markets. This regulation was submitted 
to the Office of Management and Budget 
(OMO) for review as required by 
Executive Order 12291. 

Section 317 of the Clean Air Act 
requires the Administrator to prepare an 
economic impact asaesament for any 
new source standard of performance 
promulgated under Section 111(b) of the 
Act. An economic impact aBBesament 
was prepared for the promulgated 
regulations and for other regulatory 
alternatives. All aspects of the 
asaeasment were considered in the 
formulation of the promulgated 
etandards to insure that the standards 
would represent the best system of 
emisaion reduction considering costs. 
The economic impact BSsesament iR 
included in the background information 
document. 

Uet of Subjecb in to CFR Part 80 
Air pollution control, Aluminum, 

Ammonium sulfate plants, Cement 
industry, Coal. Copper, Electric power· 

plante, GlaH and glaH products. Grains, 
Intergovernmental relations, Iron. Lead. 
Metals. Motor vehiclee, Nitric acid 
plante, Paper and paper products 
industry, Petroleum, Phoephate, Sewage 
diapoaal, Steel, Sulfuric acid plants, 
WHte treabnent and disposal. Zinc. 

Da ied: April II, 11182. 
Note.-The regulation don not Involve a 

"collection of iniormaUon" u dermed under 
the Paperwork Reduction Act of 1980. 
Therefore, the provf1lon1 of the Paperwork 
Reduction Act applicable to collectiom of 
Information do not apply to thl1 resulation. 
Anne M. Gonucb. 
Administrator. 

PART 80-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

40 CFR Part 60 la amended by adding 
a new Subpart KK and by adding a new 
reference method to Appendix A as 
follows: 

1. A new subpart is added as follows: 

Subpart KK-Standarda of 
Performance tor Lead-Acid Battery 
Manufacturing Plante 

Sec. 
80.370 Applicability and dealgnation of 

affected facility. 
80.371 Definltion1. 
80.372 Standard• for lead. 
80.373 Monitoring of eml1slon1 and 

operation•. 
80.374 Teat methods and procedurea. 

Autbority: Sec. 111, 30l(a) rtl the Clean AJr 
Act ae amended (42 U.S.C. 7411, 7801(a)), and 
additional authority aa noted below. 

Subpart KK-Standarda of 
Performance for Lead-Acid Battery 
Manufacturing Plante 

f I0.370 Appllc:ablllty and deelgnatlon of 
affected t.clllty. 

(a) The provisions of this subpart are 
applicable to the affected facilities listed 
in paragraph (b} of this section at any 
lead-acid battery manufacturing plant 
that produces or has the design capacity 
to produce in one day (24 hours) 
batteries containing an amount of lead 
equal to or greater than 5.9 Mg (6.5 tons). 

(b) The provisions of this subpart are 
applicable to the following affected 
facilities used in the manufacture of 
lead-acid storage batteries: 

(1) Grid casting facility. 
(2) Paste mixing facility. 
(3) Three-procesa operation facility. 
(4) Lead oxide manufacturing facility. 
(5) Lead reclamation facility. 
(6) Other lead-emitting operations. 
(c) Any facility under paragraph (b) of 

this section the construction or 
modification of which i11 commenced 
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after January 14. 1980, is subject to the 
requirements· of this subpart . 

§ IG.371 Deflnltlona. 
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) "Grid CBBting facility" means the 
facility which Includes all lead melting 
pots and machines used for casting the 
grid used in battery manufacturing. 

(b) "Lead-acid battery manufacturing 
plant" means any plant that produces a 
etorage battery using lead and lead 
compounds for the plates and sulfuric 
acid for the electrolyte. 

(c) "Lead oxide manufacturing 
facility" means a facility that produces 
lead oxide from lead, including product 
recovery. 

(d) "Lead reclamation facility" means 
the facility that remelts lead scrap and 
casts It into lead ingots for use In the 
battery manufacturing process, and 
which Is not a furnace affected under 
Subpart L of this part. 

(e) "Other lead-emitting operation" 
means any lead-acid battery 
manufacturing plant operation from 
which lead emissions are collected and 
ducted to the atmosphere and which is 
not part of a grid casting. lead oxide 
manufacturing. lead reclamation. paste 
mixing, or three-process operation 
facility, or a furnace affected under 
Subpart L of this part. 

CO "Paste mixing facility" means the 
facility including lead oxide storage, 
conveying, weighing. metering, and 
charging operations: paste blending. 
handling, and cooling operationo: and 
plate pasting. takeoff. cooling. and 
drying operations. 

(g) "Three-process operation facility" 
means the facility including those 
processes involved with plate stacking. 
burning or strap casting. and Hsembly 
of elements into the battery case. 

f I0.372 Standard• for lead. 

(a) On and after the date on which the 
performance test required to be 
conducted 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: 

(1) From any grid casting facility any 
gases that contain lead in excess of 0.40 
milligram of lead per dry standard cubic 
meter of exhaust (0.000176 gr/dscO. 

(2) From any paste mixing facility any 
gases that contain in excesa of 1.00 
milligram of lead per dry standard cubic 
meter of exhaust (0.00044 gr/dscO. 

(3) From any three-procesa operation 
facility any gases that contain in excess 
of 1.00 milligram of lead per dry 
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standard cubic meter of exhaust (0.00044 
gr/dscf). 

(4) From any lead oxide 
manufacturing facility any gases that 
contain in excess of 5.0 milligrams of 
lead per kilogram of lead feed (0.010 lb/ 
ton). 

(5) From any lead reclamation facility 
any gases that contain in excess of 4.50 
milligrams of lead per dry standard 
cubic meter of exhaust (0.00198 gr/dscf). 

(6) From any other lead-emitting 
operation any gases that contain in 
exceBB of 1.00 milligram per dry 
standard cubic meter of exhaust (0.00044 
gr/dscf). 

(7) From any affected facility other 
than a lead reclamation facility any 
gases with greater than 0 percent 
opacity (measured according to Method 
9 and rounded to the nearest whole 
percentage). 

(8) From any lead reclamation facility 
any gases with greater than 5 percent 
opacity (measured according to Method 
9 and rounded to the nearest whole 
percentage). 

(b) When two or more facilities at the 
same plant (except the lead oxide 
manufacturing facility) are ducted to a 
common control device, an equivalent 
standard for the total exhaust from the 
commonly controlled facilities shall be 
deternined as follows: 

N 

s.= L s.tQ-.,JQ .. ,1 

a=l 
Where: 
s. =is the equivalent standard for the total 

exhaust stream. 
S.= is the actuaV standard for each exhaust 

stream ducted to the control device. 
N =is the total number of exhaust streams 

ducted to the control device. 
Q..._-= Is the dry standard volumetric flow 

rate of the effluent gas stream from each 
facility ducted to the control devic;e. 

Q"'T =is the total dry standard volumetric 
flow rate of all effluent gae streams 
ducted to the control device. 

§ 60.373 Monltortng of emlaslons and 
operationL 

The owner or operator of any lead
acid battery manufacturing facility 
subject to the provisions of this subpart 
and controlled by a scrubbing system(a) 
shall install, calibrate, maintain. and 
operate a monitoring device(s) that 
measures and records the pressure drop 
across the scrubbing system(s) at least 
once every 15 minutes. The monitoring 
device shall have an accuracy of ±5 
percent over its operating range. 
(Sec. 114 or the Clean Air Act as amended (42 
u.s.c. 7414)) 

§ 60.374 THI methods and procedur-. 
. (a) Reference methods in Appendix A 
of this part. except as provided under 
§ 60.8(b ), shall be used to determine 
compliance according to I 60.8 as 
follows: 0 

(1) Method 12 for the measurement of 
lead concentrations, 

(2) Method 1 for sample and velocity 
traverses, 

(3) Method 2 for velocity and 
volumetric flow rate, and 

(4) Method 4 for stack gas moisture. 
(b) For Method 12. the sampling time 

for each run shall be at least 60 minutes 
and the sampling rate shall be et leest 
0.85 dscm/h (0.53 dscf/min), except that 
shorter sampling times, when 
necessitated by proce11 variables or 
other factors. may be approved by the 
Administrator. 

(c) When different operations in a 
three-process operation facility are 
ducted to separate control devices, the 
lead emission concentration from the 
facility shall be determined using the 
equation: 

N 

c...,T= L 1c-o...1~J 
a=l 

Where: 
c"'T"' le the facility emission concentration 

for the entire facility. 
N =is the number of control devices to which 

separate operation• ill the facility are 
ducted. 

C...,
0

"" i1 the eminion concentration from 
each control device. 

0-., ... 1~ the dry 1tandarda volumetric flow 
. rate of the effluent gas 1tream from each 

control device. 
Q..i, = i1 the total dry standard vohunetric 

flow rate from all or the control devices. 

(d) For lead oxide manufacturing 
facilities, the average lead feed rate to a 
facility, expre11ed in kilograms per hour. 
shall be determined for each test run as 
follows: 

(1) Calculate the total amount of lead 
charged to the facility during the run by 
multiplying the number of lead pigs 
(ingots) charged during the run by the 
average mesa of a pig in kilograms or by 
another suitable method. 

(2) Divide the total amount of lead 
charged to the facility during the run by 
the duration of the run in hours. 

(e) Lead emi11ion1 from lead oxide 
manufacturing facilities, expreaaed in 
milligrams per kilogram of lead charged. 
shall be determined using the following 
equation: 
E...,=C...,Q./P 
Where: 
E...•11 the lead emi1111ion rate from the 

facility In milligrams per kilogram of lead 
charsed. 
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c..., =is the concentration or lead in the 
exhauat 1tream in milligrams per dry 
standard cubic meter aa detennlned 
accordina to paragraph (a)(l) of this 
section. 

Q14 =is the dry 1tandard volumetric flow rate 
in dry 1tandard cubic meten per hour aa 
determined accordina to paragraph (a)(3) 
of dli1 section. 

F =is the lead feed rate to the facility In 
kilogram• per hour a1 determined 
accordina to paragraph (d) or thi1 
section. 

(Sec. 114 of the Clean Air Act as amended 142 
u.s.c. 7414)) 

2. Appendix A to Pert 60 la amended 
by adding new Reference Method 12 as 
follows: 

Appendix A-Refareace Metboda 
• 

Method U. Determination of Inorganic Lead 
Emls11ion11 From Stationary 5olll'C89 

1. Applicability and Principle. 
1.1 Applicability. This method applies to 

the determination or inorganic lead (Pb) 
emissions from specified stationary sourcea 
only. 

1.2 Principle. Particulate and gaseous Pb 
emissions are withdrawn l11oldnetically from 
the source and collected on a filter and in 
dilute nitric acid. The collected 11ample1 are 
digested in acid solution and analyzed by 
atomic absorption spectrometry usins an air 
acetylene flame. 

2. Ranae. Senaitivity, Precwan. and 
lnterferenca. 

2.1 Ranp. For 1 minimum analytical 
accuracy of ± 10 percent. the lower limit of 
the ranp ie 100 ....a. The upper limit can be 
considerably extended by dilution. 

2.2 Analytical Sensitivity. Typical 
seneitivitie1 for a 1-percent change in 
absorption (0.0044 absorbance units) are 8.2 
and 0.5 Jl8 Pb/ml for the 217.0 and 283.3 nm 
lines, respectively. 

2.3 Precision. The within-laboratory 
precision, aa measured by the coefficient of 
varia lion ranges from O.Z to 9.5 percent 
relative to a nm-mean concentration. These 
values were ba1ed on teell conducted at a 
gray Iron foundry, a lead storage battery 
manufacturing plant. a secondary lead 
smelter, and a lead recovery furnace of an 
alkyl lead manufacturing plant. The 
concentrations encountered during these 
tests ranged from 0.81to123.3 ms Pb/m1• 

2.4 lnterferencee. Sample matrix effects 
may interfere with the analy1l11 for Pb by 
flame atomic absorption. U this Interference 
is suspected. the analyst may confirm the 
presence or theae matrix effecll and 
frequently eliminate the Interference by usina 
the Method of Standard Additiona. 

High concentrations of copper may 
interfere with the analysis of Pb at 217.0 nm. 
This Interference can be avoided by 
analyzing the sample• at 283.3 nm. 

3. Apparatus. 
3.1 Sampling Train. A scliematic of the 

sampling train is shown In Figure 12-1: it is 
similar to the Method 5 train. The 11ampling 
train consists of the followins components: 
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3.1.1 Probe Nozzle. Probe Liner. Pilot 
Tube. Differential Pressure Gauge. Filter 
Holder. Filter Healing System. Metering 
System. Barometer, and Gas Density 
Determination Equipment. Same as Method 5. 
Sections Z.1.1 lo 2.1.6 and 2.1.6 to 2.1.10 • 

. ~1pectively. . 
3.1.2 lmpingers. Four impingera connected 

In series with leak-free ground glass fittings 
or any similar leak-free noncontaminating 
fittings. For the first, third. and fourth 
lmpingers. use the Greenbufll·Smith design, 
modified by replacing the lip with a 1.3 cm 
('>it in.) ID glass lube extending lo about 1.3 
cm ('>it in.) from the bottom of the flask. For 
the second impinger. use the GreenbUfll· 
Smith design with the standard tip. Place a 
thermometer. capable of measuring 
temperature lo within 1 'C (2'F) al the oullet 
of the fourth impinger for monitoring 
purposes. 

llUJNG COOi IMO-IO-ll 
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U Sample Recovery. The following ltemt1 
are needed: 

3.2.l Probe-Liner and Probe-Nozzle 
Brushes, Petri Diahes. Plastic Storase 
Containera, and Funnel and Rubber 
Policeman. Same as Method 5, Sec:tiGM Z.%.t, 
Z.Z.4. 1.2.8, and U.7, respectively. 

s.z.z Waah Bottin. Clan (Z). 
3.2.3 Sample Stonige Contatnera. 

Chemically reaiatant. borosilicate 111•• 
bottles. for 0.1 nitric acid {HNO.) impinler 
and probe 10kiti0111 and washes. 1000-ml. 
Use screw-cap linen that ~ either rub• 
backed Teflon• or leak-free and rniataat to 
chemical attack by O.t N HNO.. (Nanow 
mouth 1lass bottles have been found to be 
less prone to leakage.) 

1.2.4 Graduated Cylinder and/or Balasace. 
To measure condensed water to within z ml 
or 13. Use a lfllduated cylinder that baa a 
minimum capacity of 500 ml. and 
aubdivisiona no greater than 5 ml. (Most 
laboratory balances are capable of weighing 
to the nearest 0.5 8 or leSB.) 

8 . .2.5 Funnel. <rlaN, to aid in aample 
recovery. 

3.3 Analysis. The following equipment is 
needed: 

3.3.l Atomic Absorption 
Spectrophotometer. With lead hollaw 
cathode lamp and bumer for air/acetylene 
Dame. 

3.3.Z Hot Plate. 
3.3.3 Erlenmeyer Flaaka. 125-ml. :U/ 40 $. 
3.3.4 Membrane Fil&era. Millipore SCWPO 

4700 or equivalent. 
3.3.5 Filtration Apparatus. Millipore 

vacuum filtration unit. ar equivalent. for use 
with the above membrane filter. 

3.3.8 Volumetric Flasks. 100-ml, :50-ml 
and 1000-ml 

4. Reagents. 
4.1 Samplin,g. The .reagents uaed in 

aamp~ are u follows: 
4.1.1 Filter. Gelman Spectro Grade, Reeve 

Angel 934 AH, MSA 1106 BH. all witb lot 
assay for Pb. or other high-purity glass fiber 
filters, without organic"binder, exhibitiill! at 
least 99.95 percent efficiency { (0.05 percent 
penetratiGn) on 0.3 micron dioctyl phthalate 
smoke particles. Conduct the filter elficiency 
test using ASTM Standard Method D 2986-71 
or use test data from the supplier's quality 
control prograin. 

4.1.2 Silica Gel Crushed Ice, and 
Stopcock Crease. Same as Method 5. Section 
3.1.2. 3.1.4. and 3.1.5, respectively. 

4.1.3 Water. Deionized dist111ed. to 
confonn to ASN Speclfication D 1193-74. 
Type 3. U high concentrations of organic 
matter are not expected lo be present, Uie 
analyst may delete Uie potassium 
permanganate test for oxidizable organic 
matter. 

4.1.4 Nitric .l\cid, tl.1 N. Dilute 6.5 ml of 
concenlTat.ed HNO, tot ltter wi1h deionized 
distilled water. (It may be desirable to ""1 

blanks before field use to eliminate a high 
blank on test samples.) 

4.2 Pretelft Prepa:ratlon. ti N HNO, ;i; 
needed. Dftute JllO nil fl oonaemrated HNO, 
to 1 liter with detantzed distilled water. 

'Mention di trade n11111ea c specific produl:I• 
doe1 not conltiMe enlhreement "'IM U.S. 
E1l\'ironmt111tal l'NCeclllCllll A8encf. 

4.3 Sample Reoove17. 0.1 N HNo. (._ 
as 4.1.4 above) ii needed for aamp1e teCOVerJ. 

U Analysl1. 11ie foU6wi1t1 reagent. are 
needed for ana1fst1 (•IHI ACS reagent pade 
chemlcal1 or equivalent. ante.a othawiae 
1peciliedt: 

4.4.1 Water. Same a14.1.J abcwe. 
4.4.2 N"rtric Acid. ~ted. 
U.3 Nitric Acid. SO plll'Cellt (V fV). Dilute 

500 ml of conoentrated HNO. to 1 ltter with 
deionized dirt11led water. 

4.U Stock Lead Standard Solution. lOOO 
· f'g Pb/ml. Di111olve 0.1598 I of leed nitrate 
(Pb(NO.M in about eo ml of deionized 
distilled water, add! ml COllCf!l'ltreted HNO.. 
and dilute to 100 ml wit11 deionized distilled 
water. 

U.5 Woi\lng Lead Standarda. Pipet 0.0, 
1.0, 2.0, 1.0, 4.0, and 5.0 ml of the stock lead 
1tandard solution (4.4.4) Into 250-ml 
volumetric flasks. Add 5 ml of concentrated 
HN0, 10 each flaek end dilute to volume wttb 
deionized distilled water.11ien working 
standards contain 0.0, 1.0, 8.0, 12..0. 18.0, and 
20.011-g Pb/ml, respectively. Prepare. as 
needed, additional 1tandarda at other 
concentrations In a almilar manner. 

4.4.8 Air. Suitable quatity for atomic 
absorption analysis. 

U.7 Acetylene. Suitable quality for 
atomic absorption analysis. 

4.4.8 H)tdrogen Peroxide. 3 percent IV /VJ. 
Dilute 10 ml of 30 percent H.O. to 100 ml with 
deionized distilled water. 

5. l'rocedure. 
5.1 Sampling. The complexi\y of this 

method is such that, in order to obtain 
reliable results. testers ahould be trained and 
experienced with the test procedures. 

5.1.1 Jlreteat Preparation. Follow the same 
ge11eral procedure siv.en in Method 5. Section 
U.l. except the filter 11eed mlll be weashed. 

5.1.Z PrelimilW)' Determination.a. Follow 
the same aeneral pivc:edure aiven ill Method 
5, Secljon 4.:1..Z. 

5.1.3 Preparation of Collection Train. 
Follow the same (lelleral Jll'OC8dure 1Pwen in 
Method 5. Section U.S. ~t place 100 ml 
of 0.1 HNO. in each of the lint two 
impinjera. ieave the third impinger e~. 
and transfer appNximalelf 200 to 300 g of 
preweiped ailica sel .from it. Qmtainer to the 
fourth impiJ1191. Set up the train as shown m 
Figure 1.2-1. 

5.1.4 LMk-Claeck Prooedun!a. FollDw &he 
general leak..cheak prooedurn jiven in 
Method 5. Sectio111 4.1.4.1. (Preteet 1-k
Check.), UA.Z (teak-Ohecks Du.rina the 
Sample aunJ, and 4.LU (Po8'-Teat l.eak
Check). 

5.1.5 &anqilin,g Train Operatial1. Follow 
the llGlle 1eneral proGedve .;11en ia Method 
5. Sectittll 4.t.i. For each nm. remrd the data 
required on a data sheet ach u die Gill! 

shown in EPA Method 5. Fisw'e 5-L 
5.UI Calcu!atiQll al Percent 18aikinetic. 

Same a1 Metliod S. Section 4.1.6. 
5.Z Stwtp/e RfJCINety. eqin proper 

cle811UJ! ~ as IOOll u the probe ia 
removed from die 8tadt at die end of the 
samp!Jng period. 

Allow die ,.obe to coot When It cu be 
safely handled. wtpe off ell external 
particulate matter near the tip ol the probe 
nozzle a11d plaoe a cap CKW it. Do not cap oft 
the probe Up~ while the sampliRg train 
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II cooliq down as dUa would create a 
vacuum in the filter holder, thus drawing 
llqutd frvm the implngel'8 into the filter. 

Before movma the aampling train to the 
cleanup site, remO\'e tlae probe &om the 
aapling trafn. wipe off the silicone paae. and 
cap the open outlet of the probe. Be careful 
not to lose any condensate that might be 
present. Wipe off the eillcone grea1e from the 
glassware inlet where the probe waa fastened 
and cap the Inlet. Remove the 111Dbilicol cord 
from the last impinger end cap the lmpinger. 
The tester may use ground~aas stoppers, 
plastic caps. or serum caps to dose these 
openings. 

Transfer the probe and filteMmplnser 
aSBembly to a deanup ereL which is clean 
and protected from the wind so that the 
chances of contaminatins or losing the 
IBmple are minimized. 

Inspect the train prior to and during 
disassembly and note any abnormal 
conditions. Treat the samples as follows: 

5.2.1 Container No. 1 (Filter), Carefully 
remove the filter from &he filter holder and 
place it in its Identified petri dish container. If 
It is necessary to fold the filter, do so such 
that the sample-exposed side Is inside the 
fold. Carefully transfer to the petri dish any 
visible sample matter and/or filter flbera that 
adhere to the filter bolder gasket by using a 
dry Nylon bristle brush and/or a sharp-edged 
blade. Seal the container. 

5.2.2 Container No. Z (Probe). Taking care 
that dust on the outside of the probe or other 
exterior surfaces does not gel into the 
aample. quanti\.alively recover sample matter 
or any condenaate from the probe nozzle, · 
probe fittin,g. probe liner, and &on! half or the 
filter holder by washing these components 
with 0.1 N HNO.. and placing the wash into a 
glasa umple storqe container. Measure and 
record (IO the neareat 2-ml) the total amount 
of 0.1 N HNO. used lor each ruae. Perform 
the 0.1 N HNO• rime8 as follows: 

Carefulb' remove the probe nozzle and 
rinse the inaid.e sw-Uice1with0.1 N HNO' 
from a wash bottle while brushing with a 
stainle&1 steel Ny loll-bristle brullh. Brush 
until the 0.1 N HNO, rinse shows no visible 
particles.. thea make a final rinse of the inaide 
surface. 

Brw;h and rinse with 0.1 N HNO, the inside 
part1 of the Swqelok fitting in a similar way 
until no visible particles remain. 

Rinse the probe liner with 0.1 N HNO •. 
While rotalifli the probe 10 that all inside 
1urfaoe1 will be rinled with 0.1 N HNO., tilt 
the probe aad 9QtAirt 0.1 N HNO. into its 
upper md. Let the 0.1 N HNO. drain frozn the 
lower and into the sample ciontainer. The 
tester 11111y UR a glaH lwmel to aid in 
transfemns liquid washea to tlae container. 
Follow the rinse with a probe brush. Hold the 
probe in an inclined position. 9qUiTI O.t N 
HNO. into the upper end al the probe as the 
probe brush ii beifW p111hed with a twisting 
action tluiwgh the probe; ldd lbe aample 
container 1111demeath die •o-•d of the 
probe and catdi any 8.1 N HNO. and .. mple 
matter that is brushed he tlte probe. RWl 
the bnuh throllllh the pnabe three times or 
more util no viwible sample matter is carried 
out with the 0.1 N HNO, and none ftJIJUlins on 
the probe ld\er an ri1t1al inspection. With 
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stainless steel or other metal probes, run the 
brush through in the above prescribed 
manner at least six times, since metal probes 
have small crevices in which sample matter 
can be entrapped. Rinse the brush with 0.1 N 
HNO, and quantitatively collect these 
washings in the sample container. After the 
brushing make a final rinse of the probe as 
described above. 

It is recommended that two people clean 
the probe to minimize 1011 of 1ample, 
Between aampling runs, keep brushes clean 
and protected from contamination. 

After insuring that all joint• are wiped 
clean of silicone grease, brush and rinse with 
0.1 N HNO, the inside of the front half of the 
filter holder. Brush and rinse each auface 
three times or more, if needed, to remove 
visible sample matter. Make a final rinse of 
the brush and filter holder. After all 0.1 N 
HNO, washings end sample matter are 
collected in the sample container, tighten the 
lid on the sample containe·r so that the fluid 
will not leak out when It ia shipped to the 
laboratory. Mark the height of the fluid level 
to determine whether leakage occurs during 
transport. Label the container to clearly 
identify its contents. 

5.2.3 Container No. 3 (Silica Gel). Check 
the color of the indicating silica gel to 
determine if it has been completely spent and 
make a notation of its condition. Transfer the 
silica gel from the fourth impinger to the 
original r.ontainer and seal. The tester mey 
use a funnel to pour the silica gel and a 
rubber policeman to remove the silica gel 
from the impinger. lt ia not neceasary to 
remove the small amount of particles that 
may adhere to the walls and are difficult 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. the 
tester may follow procedure for Container 
No. 3 under Section 5.4 (Analysis). 

5.2.4 Container No. 4 (lmplngers). Due to 
the large quantity of liquid involved. the 
test .. : may place the impinger solutions in 
several containers. Clean each of the first 
three lmpingers and connecting glaasware In 
the following manner: 

1. Wipe the impinger ball joints free of 
silicone grease and cap the joints. 

2. Rotate and agitate each impinger, 110 that 
the lmpinger contents might serve as a rinse 
solution. 

3. Transfer the contents of the lmpingers to 
a 500-ml graduated cylinder. Remove the 
outlet ball joint cap and drain the contents 
through this opening. Do not separate the 
impinger parts (inner and outer tubes) while 
transferring their contents to the cylinder. 

. Measure the liquid volume to within ±2 ml. 
Alternatively, determine the weight of the 
liquid to within ±0.5 g. Record in the.log tha 
volume or weight of the liquid present. along 
with a notation of any color or film observed 
in the implnger catch. The liquid volume or 
weight 111 ileeded, along with the 1ilica gel 
data, to calculate the stack gas moisture 
content {see Method 5. Figure 5-3). 

4. Transfer the contenta to Container No. 4. 
5. Note: hi 1tep11 5 and 8 below, measure 

and record the total amount of 0.1 N HNO. 
used for rinsing. Pour approximately 30 ml of 
0.1 N HNO, into each of the first three 

impingers and agitate the implngen. Drain 
the 0.1 N HNO, through the outlet arm of 
each impinger into Container No. 4. Repeat 
this operation a aecond time: in1pect the 
impingen for any abnormal condition1. 

8. Wipe the ball joints of the gla111ware 
connecting the impingers free of 1ilicone 
grease and rinse each piece of glassware 
twice with 0.1 N HNQ,: transfer thl1 rinse 
Into Container No. 4. (Do not rin1e or brush 
the glas1-fritted filter support) Mark the 
height of the fluid level to determine whether 
leakage occurs during transport. Label the 
container to clearly identify ill contents. 

5.2.5 Bianka. Save 200 ml of the 0.1 N 
HNO. uaed for 1ampllng and cleanup 81 a 
blank. Take the 1olution directly from the 
bottle being used and place into a glaaa 
aample container labeled "0.1 N HNO, 
blank." 

5.3 Sample Preparation. 
5.3.1 Container No. 1 (Filter). Cut the filter 

into stripe and tran1fer the atripa and all 
loose particulate matter into a 125-ml 
Erlenmeyer flask. Rinse the petri dish with 10 
ml of 50 percent HNQ, to insure a 
quantitative tranafer and add to the naak. 
(Note: Uthe total volume required In Section 
5.3.3 ia expected to exceed 80 ml, uae a 250-ml 
Erlenmeyer flask in place of the 125-ml flaak.) 

5.3.2 Containers No. 2 and No. 4 (Probe 
and lmplngers). (Check the liquid level in 
Containers No.Zand/or No. 4 and confirm aa 
to whether or not leakage occurred during 
transport; note observation on the analyaia 
sheet. If a noticeable amount of leakage bad 
occurred. either void the sample or take 
atepa. subject to the approval of the 
Administrator. to adjust the final reaulta.) 
Combine the contents of Containers No. Z 
and No. 4 and take to dryness on a hot plate. 

5.3.3 Sample Extraction for lead. Baaed on 
the approximate 1tack g81 particulate 
concentration and the total volume of stack 
gaa aampled, estimate the total weight of 
particulate sample collected. Then transfer 
the residue from Containers No. Z and No. 4 
to the 125-ml Erlenmeyer flaak that contains 
the filter using rubber policeman and 10 ml of 
50 percent HNO, for every 100 mg of aample 
collected in the train or a minimum of 30 ml 
of 50 percent HNO, whichever ls la1'11er. 

Place the Erlenmeyer flaak on a hot plate 
and beat with periodic stirring for 30 min at a 
temperature juat below boiling.Uthe sample 
volume falls below 15 ml, add more 50 
percent HNO,. Add 10 ml of 3 percent H.O. 
and continue heating for 10 min. Add 50 ml of 
bot (80°C) deionized diatilled water and heat 
for ZO min. Remove the flaak from the hot 
plate and allow to cool. Filter the sample 
through a Millipore membrane filter or 
equivalent and transfer the filtrate to a 250-
ml volumetric flaak. Dilute to volume with 
deionized diatllled water. 

5.3.4 Filter Blank. Determine a filter blank 
using two filters from each lot of filten used 
in the sampling train. Cut each filter into 
atripa and place each filter In a separate 125-
ml Erlenmeyer flask. Add 15 ml of 50 percent 
HNQ, and treat Bl described in Section 5.3.S 
using 10 ml of 3 percent H.O. and 50 ml of 
hot, deionized distilled water. Filter and 
dilute to a toal volume of 100 ml using 
deionized distilled water. 

5.3.5 o.t N HNO, Blank. Take the entire 
200 ml of 0.1 N HNQ, to dryne111 on a 1team 
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bath. add 15 ml of 50 percent HNQ,, and treat 
aa described in Section 5.3.3 using 10 ml of 3 
percent H.01 and 50 ml of hot, deionized 
distilled water. Dilute to a total volume of 100 
ml using deionized dl1tllled water. 

5.4 Analy1l1. 
5.4.1 Lead Determlnatton. Calibrate the 

spectrophotometer 111 deacribed In Section 8.Z 
and determine the ab1orbance for each 
1ource aample, the filter blank, and 0.1 N 
HNO. blank. Analyze each 1ample three 
timet in thi1 manner. Make appropriate 
dilutiona, aa required, to bring all aample Pb 
concentratione into the linear abaorbance 
range of the 1pectrophotometer. 

If the Pb concentration of a sample 11 at the 
low end of the calibration curve and high · 
accuracy la required. the 1ample can be taken 
to dryneu on a hot plate and the residue 
dissolved in the appropriate volume of water 
to bring it into the optimum range of the 
calibration curve. 

5.4.2 Mandatory Check for Matrix Effects 
on the Lead Reaultl. The analysis for Pb by 
atomic ab1orption ia aenaitive to the chemical 
compositon and to the physical properties 
(vi1cosity. pH) of the sample (matrix effects). 
Since the Pb procedure described here will be 
applied to many different aourcea. many 
1ample matrices will be encountered. Thus, 
check (mandatory) at least one sample from 
each source using the Method of ~dditions to 
ascertain that the chemical compoaition and 
physical properties of the sample did not 
cause erroneout analytical results. 

Three acceptable "Method of Additions" 
procedures are described in the General 

· Procedure Section of the Perkin Elmer 
Corporation Manual (see Citation 9.1). If the 
resultl of the Method of Additions procedure 
on the source •ample do not agree within 5 
percent of the value obtained by the 
conventional atomic absorption analysis, 
then the tester muat reanalyze all samples 
from the source using the Method of 
Additions procedure. 

5.4.3 Container No. 3 (Silica Gel). The 
tester may conduct this atep in the field. 
Weigh the 1pent silica gel (or silica gel plus 
lmpinger) to the nearest 0.5 g: record this 
weight. 

8. Calibration. 
Maintain a laboratory log of aU 

calibrations. 
6.1 Sampling Train Calibration. Calibrate 

the aampllng train components according to 
the indicated sections of Method 5: Probe 
Nozzle (Section 5.1): Pilot Tube (Section 5.2): 
Metering System (Section 5.3): Probe Heater 
(Section 5.4): Temperature Gauges (Section 
5.5): Leak-Check of the Metering System 
(Section 5.8): and Barom..,ter (Section 5.7). 

6.Z Spectrophotometer. Measure the 
abaorbance of the standard aolutiona using 
the instrument settings recommended by the 
spectrophotometer manufacturer. Repeat 
until good agreement (±3 percent) Is 
obtained between two consecutive readings. 
Plot the abaorbance (y-axia) versus 
concentration In )1.8 Pb/ml {x-axia). Draw or 
compute a 1tralght line through the linear 
portion of the curve. Do not force the 
calibration curve through zero, but If the 
curve doea not paaa through the origin or at 
leaat lie closer to the origin than ±0.003 
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abeorbance units, check for Incorrectly 
prepared standards and for curvature in the 
calibration curve. 

To detennine stability of the calib~ation 
curve. nm a blank and a standard after every 
five Hmples and recalibrate. 88 necessary. 

1. Calculations. 
7.1 Dry G11 Volume. Using the data from 

this test. calculate v .c..i. the total volume or 
dry 888 metered corrected to 1tandard 
conditions (ZO'C and 760 mm Hg). by using 
Equation 5-1 of Methods. U neceHary. adjust 
V ,.c.w for leakagea •• outlined In Section 6.3 
of Method 5. See the field data aheet for the 
average dry gas meter temperature and 
average orifice preSBure drop. 

1.2 Volume of Water Vapor and Moisture 
Content. Using data obtained in this test and 
Equations 5-2 and s-3 or Method 5, calculate 
the volume or water vapor V "''""'') and the 
moisture content e.... or the stack gas. 

7.3 Total Lead in Source Sample. For each 
source sample correct the average 
abaorbance for the contribution or the filter 
blank and the 0.1 N HNO. blank. Use the 
calibration curve and this corrected 
absorbance to determine the l'I Pb 
concentration in the sainple 88pirated into 
the 1pectrophotometer. Calculate the total Pb 
content c•,., (in I'll in the original source 
sample; correct for all the dilutions that were 
made to bring the Pb concentration or the 
18mple into the linear range or the 
spectrophotometer. 

7.t Lead Concentration. Calculate the 
stack gu Pb concentration C,. ln rng/dscm 
aa follows: 

Where: 
K =O.oot mg/ 1'8 for metric units. 

=2.205 lb/l'g for Engliah units. 
7.5 lsokinetic Variation and Acceptable 

Results. Same 88 Method s. Sectiona 6.11 and 
6.12. respectively. To calculate v .. the average 
stack gaa velocity, uae Equation 2-9 of 
Method Zand the data from this field test. 

8. Alternative Test Methods far Inorganic 
Lead. 

8.1 Simultaneous Determination of 
Particulate and Lead Emissions. The tester 
may use Method 5 to simultaneously 
determine Pb provided that (1) he uses 
acetone to remove particulate from the probe 
and inside of the filter holder 88 specified by 
Method s. (Z) he uses 0.1 N HNO, In the 
impingers, (3) he uses a gl88s fiber filter with 
a low Pb background. and (t) he treats and 
anal)·zes the entire train contents. Including 
the impingers. for Pb as described In Section 
5 or this method. 

8.2 Filter Location. The tester may use a 
filter between the third and fourth impinger 
pro,·ided that he includes the fi.lter in the 
analysis for Pb. 
t 8.3 ln·etack Filter. The teeter may use an 
i11·1tack filter provided that (1) he uses a 
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glaH·lined probe and at least two implngers. 
each containing 100 ml or 0.1 N HNO., after 
the in-atack filter and (2) he recovers and 
analyzes the probe and impinger contents for 
Pb. Recover aample from the nozzle with 
acetone tr a particulate analysis is to be 
made. 
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l.46 
ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 60 

CAD-FRL 1782-1) 

Standards of Performance for New 
Stationary Sources; Phosphate Rock 
Plants 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: Standards of performanr::e for 
phosphate rock plants were proposed in 
the Federal Register on September 21, 
1979 (44 FR 54970). This action finalizes 
standards of performance for phosphate 
rock plants. These standards implement 
the Clean Air Act and are based on the 
Administrator's determination that 
emissions from phosphate rock plants 
contribute significantly to air pollution 
which may reasonably be anticipated to 
endanger public health or welfare. The 
intended effect of the standards is to 
require the application of the best 
demonstrated systems of continuous 
emission reduction to new. modified, or 
reconstructed phosphate rock dryers, 
calciners, grinders, and ground rock 
storage and handling systems at 
phosphate rock plants. The designated 
best demonstrated systems of 
continuous emission reduction were 
determined considering costs and nonair 
quality health and environmental and · 
energy impacts. 
EFFECTIVE DATE April 16, 1982. 

Judicial Review: Under Section 
307(b)(1) of the Clean Air Act, judicial 
review of this new source performance 
standard is available only by the filing 
of a petition for review in the United 
States Court of Appeals for the District 
of Columbia Circuit within 60 days of 
today's publication of this rule. Under 
Section 307(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today's notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 
requirements. 
ADDRESSES: Background Information 
Document. The background information 
documents for the proposed and final 
standards are available on request from 
the U.S. EPA Library (MD-35), Research 
Triangle Park, North Carolina 27711, 
telephon 1 number (919) 541-2777 or 
(FI'S) 629-2777 or (FI'S) 629-2777. Please 
refer to "Phosphate Rock Plants, 
Background Information for Proposed 
Standards, Volume I," (EPA-450/3-79-
017) and/or "Phosphate Rock Plants, 
Background Information for 

Promulgated Standards, Volume ll" 
(EPA-450/3-7Ml,7b). 

Docket. Docket No. OAQPS-79-6, 
containing all supporting information 
used by EPA In developing the 
standards, is available for inspection 
and copying during normal business 
hours Monday through Friday at EPA's 
Central Docket Section, West Tower 
Lobby, Gallery 1, Waterside Mall, 401 M 
Street SW., Washington, D.C. 20460. 
FOR FURTHER INFORMATION CONTACT: 
John D. Crenshaw, Emission Standards 
and Engineering Division (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone number: (919) 541-5624 
or (FI'S) 629-5624. 
SUPPLEMENTARY INFORMATION: 

Background 

Standards of performance for new, 
reconstructed or modified phosphate 
rock plants were proposed on 
September 21, 1979. The proposed 
standards would have limited 
particulate emissions to 0.02 kilogram 
(kg) per megagram (Mg) of feed rock 
(0.04 lb/ton) from dryers, 0.055 kg/Mg 
(O.tt lb/ton) from calciners and 0.006 
kg/Mg (0.012 lb/ton) from grinders. , 
Visible emission limits for these affected 
facilities were proposed at zero percent 
opacity. A zero percent opacity limit 
was also proposed for ground rock 
handllng and storage systems. 

During the public comment period. a 
total of 16 comment letters were 
received. Several commenters 
questioned the proposed emission limits. 
They argued that the particulate and 
opacity limits for both dryers and 
calciners were too stringent. After · 
reviewing these comments, EPA 
concluded that the data base supporting 
the proposed standards was incomplete 
because it was not representative of all 

· combinations of control conditions that 
are likely to r~cur. EPA requested and 
received emission source test data from 
both the industrial commenters and 
several State air pollution control 
agencies. Based on this additional data, 
several changes were made to the 
proposed standards. The most 
significant changes were a relaxation of 
the particulate emission limits for 
calcinere processing unbeneficiated rock 
and for dryers. The opa~ity limits for 
both dryers and calciners were also 
revised. 

Other changes were to exclude from 
the standards facilities with a . 
production capacity less than 3.6 Mg/hr 
(4.0 ton/hr) and to exempt ground rock 
storage and handling systems from the 
continuous monitoring requirements. 
Several wording and definition changes 
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were made to clarify the applicability of 
the promulgated standards. 

Standards of Performance 

The promulgated standards apply to 
new, modified, or reconstructed 
phosphate rock dryers, calciners, 
grinders, and ground rock handling and 
storage facilities at phosphate rock 
plants with a maximum production rate 
greater than 3.8 megagrams of rock per 
hour (4 tons/hr). The ·promulgated 
standards will limit emissions of 
particulate matter to 0.03 kilogram (kg) 
per megagram (Mg) of rock feed (0.06 lb/ 
ton) from phosphate rock dryers, 0.12 
kg/Mg (0.23 lb/ton) from phosphate rock 
calciners processing unbeneficiated rock 
or blends of beneficlated and 
unbeneficiated rock, 0.055 kg/Mg (0.11 
lb/ton) from phosphate rock calciners 
processing beneficiated rock, and 0.006 
kg/Mg (0.012 lb/ton) from phosphate 
rock grinders. Opacity levels from 
grinders and ground rock storage and 
handling systems are limited to zero 
percent. Opacity levels from dryers and 
calciners are limited to no more than 10 
percent. 

The emission limits are based on the 
performance of baghouses or high 
energy venturi scrubbers. Electrostatic 
precipitators (ESP) are also capable of 
meeting the standards. However, 
because of the higher cost of ESP control 
on phosphate rock applications, ESP's 
were not designated as a basis for the 
standard. 

Compliance with the mass emission 
limits is to be determined by source test 
(EPA Method 5). Continuous monitoring 
equipment will be required for dryers, 
calciners, and grinders. However, when 
scrubbers are used for emission control, 
continuous opacity monitors would not 
be required. Instead, the pressure drop 
of the scrubber and the liquid supply 
pressure will be monitored as indicators 
of the scrubber performance. 

Environmental, Energy, and Economic 
Impacts 

The promulgated standards would 
reduce particulate emissions from 
phosphate rock plants by about 99 
percent from the levels that would occur 
with no emission control, and by about 
91 percent from the levels allowed by 
typical State standards. These 
reductions would reduce nationwide 
particulate emissions allowed by State 
Implementation Plan (SIP) regulations 
by about 14,100 Mg {15,600 tons) per 
year in 1985. However, the level of 
control existing on many affected 
sources is already more stringent than 
that required by SIP regulations. For 
example, many existing grinder facilities 
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are controlled by baghouses to prevent 
the loss of valuable product rock. As a 
result, the actual emission reduction 
resulting from implementation of the 
standard will be less than 14.100 Mg 
(15,600 tons). The standards will cause a 
reduction in particulate matter 
emissions from the level which would 
occur with typical existing industry 
control practices of about 3.300 
megagrams (3,600 tons) in 1985 and 5,100 
megagrams (5,600 tons) in 1990. 

None of the alternative control 
technologies required by these 
standards (baghouse, scrubber) would 
result in significant adverse 
environmental impacts. If scrubbers are 
used to meet the requirements of the 
atandard, there would be a small 
increase in solid waste disposal and 
water pollution. However, the 
incremental increase (over the 
prevailing controls) of solid mate\ials 
and wastewater& produced during 
control of emissions is insignificant in 
comparison with the large volume of 
auch wastes generated by production 
processes.Baghousetechnologyis 
marginally more environmentally 
acceptable than other control 
alternatives because it generates no 
liquid effluents. 

Compliance with the promulgated 
standards will require additional 
electrical energy above that required at 
the SIP level of control. The incremental 
increase in ene?gy will depend on the 
type of control system that is selected. If 
high-energy venturi scrubbers are used, 
the total proeess energy requirements 
will increase by 8 percent above the 
energy required at the existing SIP level 
of control. The incremental energy 
increase above the SIP level would be 5 
percent with baghouses. 

The costs of operating control 
equipment that would be needed to 
attain the promulgated standards were 
estimated using model plants. Phosphate 
rock plants are concentrated primarily 
in Florida, North Carolina, Idaho, 
Wyoming, Utah and Montana. 
Phosphate rock deposits in North 
Carolina and Florida consist of a 
consolidated mass of phosphate pebbles 
and clays normally occurring below the 
water table. Western deposits consist of 
hard rock. Because of these processing 
differences, costs were presented 
separately for eastern and western 
plants. A typical Florida plant was 
selected as representative of eastern 
facilities. The control costs per ton of 
production are typically lower for 
eastern plants because they have a 
larger capacity than western plants. 

The annualized cost of installing and 
operating prevailing controls used to 
meet existing State standards at typical 

eastern phosphate rock plants is 
estimated at $0.35 per megagram. The 
additional cost of employing control" 
technology to meet the promulgated 
standards at a new e~stern plant is 
estimated at $0.02/megagram when 
using baghouses and $0.07 /megagram 
for scrubbers. 

The annualized control cost of 
existing SIP standards at a typical new 
western plant is $0.87/megagram. The 
additional cost of using control 
technology to meet the promulgated 

• standards at new western plants is 
estimated at $0.08/megagram for 
baghouse control and $0.28/megagram 
for scrubbers. 

The incremental cost of the 
promulgated standards above SIP 
control costs will have negligible 
impacts on the profitability of the plant 
and the future growth of the phosphate 
rock industry. By the year 1985, 
compliance with the 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 SIP regulations. A more 
detailed discussion of the economic 
analysis is discussed in the Background 
Information Document for Proposea 
Standards, Volume I. 

Public Participation 
In accordance with Section 117 of the 

Clean Air Act, proposal of the standards 
was preceded by consultation with 
appropriate advisory committees, 
independent experts, industry 
representatives, and Federal 
departments and agencies. The 
proposed standards were published in 
the Federal Register on September 21, 
1979, with a request for public comment. 
The public comment period was 
extended to February 15, 1980, to allow 
interested persons to obtain and review 
jie proposed standards and the 
background information document for 
proposal. To provide interested persons 
the opportunity for oral presentation of 
data, views, or arguments concerning 
the proposed standards. a public hearing 
was held on October 25, 1979, at 
Research Triangle Park, North Carolina. 
The hearing was open to the public and 
each attendee was given the opportunity 
to comment on the proposed standards. 

Significant.Comments and Changes to 
the Proposed Regulations 

Many comment letters received by 
EPA contained multiple comments. A 
detailed discussion of these comments 
and EPA's responses to them are 
presented in the Background 
Information for Promulgated Standards, 
Volume II. The most significant 
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comments and changes made to the 
proposed standards have been grouped 
according to topic and are discussed 
below. 

General 

Several commenter& were concerned 
with the applicability of the proposed 
standards. They questioned whether the 
standard was intended to apply to 
mining operations, elemental 
phosphorus plants, and ground rock 
transfer facilities at fertilizer plants. 

The promulgated standard is not 
intended to apply to crushing or mining, 
beneficiation, thermal defluorination, · 
elemental phosphorus production or 
ground rock handling at fertilizer plants. 
The standards are intended to apply to 
new, reconstructed, or modified 
phosphate rock dryers, calciners, 
grinders, and ground rock storage and 
handling systems at phosphate rock 
plants. There have been several wording 
and definition changes in the standards 
to clarify the applicability of the 
·promulgated standards. 

Several commenter& questioned the 
need for a standard since some existing 
facilities were not causing ambient air 
quality violations. 

The purpose of new source 
performance standards is not limited to 
ensuring compliance with ambient air 
quality standards. The primary purpose 
of new source performance standards is . 
to prevent future air pollution problems 
and to prevent costly retrofits of control 
equipment that might result from such 
problems. New source performance 
standards will require the uniform 
application of control requirements 
nationwide and will prevent unfair 
competition between States for 
industrial development based on 
varying environmental regulations. 

As required by Section Ill of the Clean 
Air Act, the Administrator has 
published a list of categories of sources 
which contribute significantly to air 
pollution which may reasonably be 
anticipated to endanger public health or 
welfare (Section lll(b)(l)(A)), and for 
which new source performance 
standards will therefore be developed 
(40 ~FR 60.16, 44 FR 49222, August 21, 
1979). The proposed list was published 
in the Federal Register with a request for 
public comment. After review of the 
comments, the list was published on 
August 21, 1979. The sources on this list 
were selected and ranked according to 
an established screening procedure. 
Phosphate rock plants ranked according 
to an established screening procedure. 
Phosphate rock plants ranked 16th in 
priority of the 59 sources on the list. In 
the Administrator's judgment the 
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revised estimate of emissions for this 
category of sources still justifies the 
conclusion that it contributes 
significantly to air pollution which may 
reasonably be anticipated to endanger 
public health or welfare. 

Enviromraisl!!l~!i!R Kmp2~ 

Several commenters questioned the 
need for a standard because they felt 
the environmental benefi_t11 presented 
with the original proposal were 
exaggerated. The commenters felt that 
the emission reductions resulting from 
implementation of the standard were 
exaggerated because they were based 
on outdated and excessive production 
forecasts. These commenters argued 
that EPA should use the most recent 
production estimates from the Bureau of 
Mines. In addition, several commenters 
pointed out that existing sources were 
controlled at a more stringent level than 
actually required by existing State 
Implementation Plan regulations, which 
reduces the projected air quality 
improvement resulting from 
implementation of the standard. 

EPA has reevaluated the 
environmental benefits presented with 
the original proposal. The reevaluation 
of environmental benefits as presented 
in Section 2.1.2 of the "Background 
Information for Promulgated Standards, 
Volume II" indicates a significant 
decrease in the environmental benefitll 
of the standards. However, in the 
Administrator's judgement, the revised 
estimates of environmental benefits still 
justify the implementation of the 
standards. 

The environmental impacts presented 
with the original proposal were based 
on an expected 5-pei'C4!nt annual 
increase in production. This expected 
increase was based on actual yearly 
production figures for 1950 compared to 
those projected foli' l!N!D. The projected 
production was based on data from the 
Bureau of Mines (1971). However, 
annual phosphate rock production h88 
been fluctuating recently. Therefore, the 
most recent Bureau of Mines (1979) 
production forecast data were obtained 
to more accurately project the impact of 
the standardll. 

These Bureau of Mines production 
forecast data show that U.S. phosphate 
rock production will increase from 47.0 
million megagrams in 1977 to M.O 
million megagrams in 1986, with a 
decrease to 56.0 million megagrams in 
1995. With the routine replacement of 
existing equipment. appro)(imately 23.3 
million megagrams of phosphate roclt 
production will be oubject to th!!! 
promulgated standards by 1985. This 
figure was used as the basis for this 
environmental benl!!fits presented in this 

notice in "Environmental, Energy and 
Economic Impacts". 

A lower size cutoff was requested to 
exclude from the standards small piloa 
scale and laboratory facililliw uoed fow 
testing and research. Economic analysW. 
presented in the "Background 
Information for Promulgated 
Standards," indicatell that emisaiono 
from facilities with low production 
capacities ara relatively small and the 
cost of controlling thesa emissions is 
excessive. Thi!! Administrator, therefore, 
has determined that an e)(emption for 
small facilitieo ill approprlaiGl. The 
promulgated standards apply only to 
plants with a production capacity 
greater than 3.6 megagrams per hour (-0 
tons/hr). Thill capacity ill ropli'esent111tiv1B 
of the upper limit of the sizo li'ange for 
testing and research facilities. Theli'I!! 81'G 

no e>tisting production facilities with 
capacities less than 3.6 mg/hr (-0.0 toruJ/ 
hr). 

IP'articulatis IE:miasion l!JmitJ 

Several commenters indicated that the 
proposed particulate matter emission 
limits for phosphate rock dryers anlll 
calcinera were too stringent to be 
achieved on a continuous basis. The 
commenter& contended that th!!! 
proposed emission limits from dryers 
and calciners were not based on the 
performance of control systems 
operating on worst case particulate 
emission conditionll. One of the 
problems cited wao that the Agency'o 
data basa wao outdated. In ordl!!r to 
evaluate the comments, EPA requested 
source test datin from th!!! industrial 
commenters. Bn cases where the 
commentero could not supply data to 
support their poaition. E!?A solicited 
data from State air pollution control 
agencies. The evaluation of the revised 
data baee indicated that the proposed 
emisoion limito for dryern and calcinero 
could not be achieved continuously 
under all operating conditions which are 
likely to recur. Therefore, the emission 
limits for both calciners and dryers have 
been revised. 

The major variables thaa have the 
potential to affect emission ll!!vela from 
phosphate rock dryers and calciners are 
the type of feed rock and the type of 
fuel. Industrial e"perience indicatl!!d that 
the most important variabli!! affecting 
particulate matter emission levels from 
dryers and calcinern is the feed roclt 
characteristics. With residual oil Oli' coal 

- firing, the process roclt will account for 
greater than 89 and SD percent of the 
uncontrolled emissions from dryers and 
calciners, respectively. Fi!!ed rock varies 
from mine site to mine site. Rock typi!!s 
vary from coaroe pebblell to fina 
concentrates with many blends of rock 
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between these extremea. Surface 
propertieo, orgenic content, level of 
benefioation. and rasidence time in th111 
processing unit vuy with rock type. 
Beneficiation removell finraQ and 
incraeses tho mver&fjll!I parii.cle siz0 of 
emisalons. Smmlli!!r averagis particle sioo 
causeo the moot difficult conb'ol 
situationo. Therefoi"!, beneflcimtioim 
reduces emi11sion lev0l1J. hlcreasi!!d 
residence time increeseo tha volumia o[ 
air per unit of rock and. ther<?fore, 
increases thia emisaion rate per unit o[ 
rock. These variations can effect both 
the pali'ticulate matter emission levels 
and the particle size distribution oi thca 
emissiono. Florida coarsl!! pebble roch 
and unbeneficiated Western rock 8li'e 
the least beneficiated and have longes~ 
unit residencl!! timeQ. Ao a result. they 
have the omallest average particli!! siiw 
and highest ismiHion levelo of all the 
phosphate rock types. UnbeneficiaW<I . 
Western roc!.t. which has a 111ightly ', 
higher percentage of fines and smaller 
average particle size than coarse pebble, 
is the moot difficult control case. 

The four combustion fuels used in 
dryers and calciners are natural gas, 
distillate and residual oil, and coal. The 
particulate matter emissions resulting 
from the combustion of natural gao and 
distillate oil are insignificant, and will 
not affect particulate emission levels or 
the designated best control equipment 
performance. However. the combustion 
of both residual oil sud coal produces 
significant amounts of particulate 
matter. Although coal usually produces 
a greater maH of particulate matter, 
residual oil combustion produces a 
smaller average particle size that is 
more difficult to control. An analysis of 
control device performance indicates 
that particulate levels after control 
would be higher with residual oil firing 
than with coal firing. Therefore, th!!! 
Administrator has determined thmi 
residual oil-fired units represent the 
most adverse control situation with 
respect to fuel. 

The data base of worst-case 
conditions for dryers consisted of fivl!! 
source tests from two dryer facilities 
processing coarse pebble rock and firing 
residual oil. Because dryers are not usl!!d 

-in conjunction with unbeneficiated 
Western roc!.t. these datm represent the 
most adverse control conditiona for 
dryers. An evaluation of thia 
performance of in high energy venturi 
scrubber on these sources indicated an 
achievable emission limit of 0.03 ltg/Mg 
(0.08 lb/ton). Thl!!refore, the particulate 
matter emission limit for phosphate roc!t 
dryers had been revised from thl! 
proposed 0.02 kg/Mg (0.00 lb/ton) to 0.03 
kg/Mg (o.oa lb/ton). 
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Additional source test data were 
acquired for calciners processing 
unbeneficiated Western rock. The data 
acquired were from the only e>tisting 
facility calcining unbeneficiated 
Western rock. The data were from a 
natural gas-fired calciner controlled 
with a high energy wet scrubber. During 
the tests used as the basis for the 
emission limit, the calciner was 
processing a blend of unbeneficiated 
and beneficiated roclt. The highest 
controlled emission level during the 
tests was 0.11 kg/Mg (0.21 lb/ton). The 
analysis of the tests indicated that this 
controlled emission level is 
i"epresentative of the highest level that 
would occur with any mm of 
beneficiated and unbeneficiated rock. 1 

Although this unit is processing the . 
worst-case rock type, there is a potential 
for residual oil or coal firing of new 
units. An analysis of the impacfs of 
residual oil and firing indicate that 
residual oil would have the greater 
impact on controlled emission levels. 
The analysis indicated that residual oil 
firing could increase controlled 
emissions by about O.D1 kg/Mg (0.02 lb/ 
ton). Therefore, a particulate matter 
12mission limit of 0.12 kg/Mg (0.23 lb/ 
ton) has been added to the standards for 
calciners processing unbeneficiated rock 
or blends of beneficiated and 
unbeneficiated rock. Calciners 
processing blends with a small 
percentage of unbeneficiated rock could 
probably comply with the proposed 
emission limit of 0.055 kg/Mg (0.11 lb/ 
ton). However, e>tisting data are 
insufficient to determine a precise 
relationship. between emission level and 
blend ratios. The promulgated emission 
limit, therefore, applies to all mi>ttures of 
unbeneficiated and beneficiated rock. 

Because the majority of new calciners 
will process beneficiated rock only, an 
emission limit for calciners based solely 
on unbeneficiated rock would allow new 
sources processing beneficiated rock to 
comply with the emission limits with . 
less than the best demonstrated control 
systems. Therefore. the originally 
proposed particulate emission limit of 
0.055 kg/Mg (0.11 lb/ton) is retained for 
facilities calcining ben.eficiated rock. 
The potential impacts of residual oil or 
coal firing are accounted for in this 
emission limit. 

A comment was also made that the 
particulate matter emission limits could 
not be achieved continuously because it 
would require continuous operation of 
the control equipment al the maximum 
performance level. As required by the 

1 Phosphate Roclt Plentn. Bacl<ground Information 
for Promulgated Standards. Volume II. EPA-450/J-
79-017b. p. Z-20. 

Clean Air Act, the promulga'ted 
particulate matter emisaion limits are 
based on the performance of the best 
available control equipment on the 
worst case uncontrolled emission levels. 
The best control aystema have been 
demonstrated to be continuously 
effective. Therefore, then should be no 
problems achieving the standarda lf the 
control equipment is properly 
maintained and operated. The costs of 
operation and maintenance were 
included in the economic analysis of the 
standards and were concluded to be 
reasonable. 

0511acity Sm~ 
Several commenters questioned the 

need for opacity standards since 
particulate matter emiasions were also 
subjected to mesa emission limits. 

Opacity limits ere included in the 
standards to lower compliance costs 
and simplify enforcement procedures. 
Effective enforcement includes initial 
demonstration of compliance and 
routine evaluation of control equipment 
operation and maintenance. Compliance 
with particulate mass emission limits 
can only be demonstrated ~;th l&PA 
Method 5 performance teota. IH!owever, 
Method 5 tests are too e)(Jlensive and 
maintenance of emission control 
equipment, which jg the ltey factor ~ 
continuous compliance with the 
emis11ion limit. In contraat, !&PA Method 
9 opacity test11 are quiclter, aimpler, and 
less e>tpensive than EPA Method 5. 
Therefore, opacity limitG have been 
adopted in the otandards ea an effective 
tool to assure proper operation and 
maintenance of control equipment. See 
Clean Air Act, Section 302(lt). The 
promulgated opacity limits have been 
set at levels no more restrictive than the 
particulate mess emission limits to 
ensure that any observed violations of 
the opacity standards accurately 
indicate a violation of the particulate 
mass emission limits. In addition the 
United States Court of Appeals for the 
District of Columbia Circuit has 
specifically upheld the use of opacity 
standards to aid in controlling mass 
emission under NSPS. "Portland Cement· 
Association v. Train," 513F. 2d 008, 508 
(1975). 

In criticizing the opacity limits, 
several commenters recommended that 
the opacity limits for dryers and 
calciners should be set at 5- or 10-
percent opacity. EPA has reevaluated 
the proposed opacity Gtendards, 
considering the revisiona in the 
particµlate emission limits, and has 
revised the opacity limits for phosphate 
rock dryers and calciners to 10 percent. 

Typically, vi11ible emission standards 
are based on opacity observations 
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collected simultaneously with the 
particulate emission tests on which the 
mass emission limit11 are based. In this 
case, the source test data that were used 
as the basis for the revised dryer and 
calciner particulate limits did not 
contain corresponding opactiy dat.a. Jn 
the absence of corresponding opacity 
data, the visible emission limits for 
dryers and calciners were based on 
engineeiing evaluations. 

The evaluations involved the use of 
opacity observations from an ESP-· 
controlled phosphate rock dryer and an 
empirical correlation between particle 
concentration and opacity. Although 
ESP's are not designated as a basis for 
this standard, the visible emissions from 
this unit are characteristic of any dryer 
or calciner with a similar particle 
concentration. The correlation of 
concentration and opacity was taken 
from an EPA study of an asphalt 
aggregate dryer. 2 The use of the asphalt 
study was judged reasonable because 
asphalt aggregate dryers, phospate rock 
dryers, and phospate rock calciners 
have similar outlet particulate 
concentrations and particle size 
distributions. 

The observed opacity from the ESP· 
controlled dryer was 7.7 percent. This 
level was corrected to 6 percent to 
adjust for an over-designed stack. 
Particulate mass emissions were 0.02 
kg/Mg (0.039 lb/ton) at the time of the 
opacity observations, with a 
corresponding particulate concentration 
of 0.023 g/m 3 (0.010 gr/acf). The 
emission test used as the basis for the 
promulgated particulate emission limil 
of 0.03 kg/Mg (O.OS lb./ton) for 
phosphate rock dryers had a 
corresponding particulate concentration 
of 0.037 g/m3 (0.016 gr/acf). The asphalt 
correlation was used to estimate the 
impact of a 0.008 gr/acf increase on a 
base of 6 percent opacity. Based on this 
approach the opacity level e>tpected at 
0.037 g/m 3 (0.016 gr/acf) would be 
approximately 7 percent. Allowing for a 
safety margin in the calculations. the 
opacity limit for dryers was set at 10 
percent. 

The particulate concentration used as 
the basis for the mass emission limit for 
calciners processing unbeneficiated rock 
was 0.06 g/m 3 (0.025 gr/acfj. Based on 
the same approach used for dryers, the 
expected opacity at this concentration 
would be eppo>timately 8 percent. The 
particulate concentration used as the 
basis for the mess emission limit for 

'In-Stack Transmisaometer Measurement of 
Particulate Opacity and Mass Concentration. U.S. 
Environmental Protection Agency. Publication No. 
EPA~S0/2-74-120. November 197~. p. ~35. 
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calciners processing beneficiated rock 
was 0.073 g/m 3 (0.032 gr/acf). However, 
this unit was controlled by a 3.0 kPa (12 
inches of water) pressure drop venturi 
scrubber. If the pressure drop is 
increased to the designated best level of 
control at 7.5 kPa (30 inches of water), 
the particulate concentration should be 
reduced to 0.23 g/m 3 (O.D10 gr/acf). At 
this concentration an opacity level of 
approximately 6 percent would be 
expected. Allowing for a safety margin 
in the calculations, a 10 percent opacity 
standard was set for calciners 
processing either beneficiated qr 
unbeneficiated rock. 

Although the opacity limits for 
calciners and dryers have been revised, 
the proposed zero percent opacity limit 
has been retained for grinders and 
ground rock storage and handling 
systems. Several commenter& criticized 
the concept of zero percent opacity. 
They contended that any deviation of 
opacity above zero percent would cause 
the average for the observation period to 
exceed zero percent and would prevent 
compliance with the standards. 

The zero percent opacity limit for 
grinders and ground rock storage and 
handling systems was retained because 
all data base opacity observations of 
well-controlled sources had zero percent 
opacity. Method 9 procedures can allow 
some visible emissions ~uring a 
demonstration of compliance with the 
zero percent limit. Opacity readings are 
recorded every 15 seconds for 6 minutes 
(24 readings). These readings are 
recorded in 5 percent increments (i.e., 0, 
5, 10. etc.). The arithmetic average of the 
24 readings rounded off to the nearest 
whole number (i.e .. 0.4 would be 
rounded off to O) is the value of opacity 
used for determining compliance with 
the opacity standards. Consequently, a 
zero percent opacity standard does not 
necessarily mean there are never any 
visible emissions. It means either that 
visible emissions during a 6-minute 
period are lnjufficient to cause a 
certified observer to record them as 5 
percent opacity, or that the average of 
the twenty-four 15-second readings is 
calculated to be less than 0.5 percent. 
Therefore, although emissions released 
to the atmosphere from a grinder or 
ground rock handling and storage 
system may be visible to a certified 
observer, at some time during the 
observation period, the source may still 
be found in compliance with the zero 
percent opacity standard. 

The commenters also requested that 
the standards contain site-specific relief 
from the opacity limits in situations 
where particulate emission limits were 
being achieved while opacity limits 

were violated. Such a provision is not 
necessary. In specific cases where it can 
be demonstrated that the opacity 
standards are being violated while the 
particulate mass emission limits are 
being met, provisions for individual 
review and site-itt>ecific relief are 
included In the general provisions to 
these regulations (40 CFR 60.11(e)). 

Continuous Monitoring 
Several comments indicated a 

misunderstanding of the purpose and 
requirements for contin.uous monitoring 
equipment. The commenters felt that the 
purpose of the continuous monitors was 
to demonstrate compliance with the 
opacity limits. They indicated that 
continuous opacity monitors could not 
be used to accurately determine 
compliance with the opacity limits. 

Continuous opacity monitors are not 
intended for demonstration of 
compliance with opacity or particulate 
matter standards. Only EPA Reference 
Methods can be used to demonstrate 
compliance. The purpose of continuous 
monitoring at phosphate rock plants is 
to ensure that emission control 
equipment is properly maintained and 
operated continuously. Continuous 
monitoring equipment has been 
demonstrated to be accurate, reliable, 
and suitable for purposes of monitoring 
excess emissions. Without continuous 
monitoring requirements there would be 
no incentive for the proper operation 
and maintenance of emission control 
equipment except during performance 
testing. Further. the United States Court 
of Appeals for the District of Columbia 
Circuit has specifically upheld the use of 
continuous opacity monitors in 
"National Lime Association v. EPA," 627 
F. 2d 416, 450-451 (1980). 

A comment was made that the 
proposed requirement for continuous 
monitoring equipment on ground rock 
storage and handling systems was 
unreasonable. The commenter pointed 
out that transfer points on ground rock 
handling systems were often controlled 

· by small baghouses which were far less 
expensive than continuous monitoring 
equipment. 

The requirement of continuous 
monitoring equipment on ground rock 
handling and storage systems has been 
reconsidered and has been determined 
to be unnecessary. The design of ground 
rock storage and handling systems vary , 
greatly from plant to plant. Therefore, no 
typical handling and storage system can· 
be defined. Most of the potential 
emissions from storage and handling 
systems are fugitive in nature and can 
be prevented by proper operation and 
maintenance. Because of the fugitive 
nature of emissions, it is difficult to 
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define or predict specific emission 
points and emission control equipment 
requirements. Therefore, storage and 
handling systems are subject only to 
visible emission limits, compliance with 
which can be routinely demonstrated 
with Method 9. The annualized cost of a 
typical opacity monitoring system is 
about $12,500 per year (1978). The 
absolute costs of continuous monitoring 
systems is considered excessive relative 
to the control costs. Therefore, the 
requirement for continuous opacity 
monitors on ground rock storage and 
handling systems has been deleted: 

Two commenter& stated that an 
opacity averaging period of 6 minutes 
with overlapping time intervals would 
produce an excessively large and 
useless volume of pa~erwork. 

The 6-minute opacity averaging 
periods required of continuous opacity 
monitors are discrete successive 6-
minute periods and are not composed of 
overlapping time intervals. The general 
provisions (40 CFR 60.13(e)(i)) state that 
continuous opacity monitors shall 
complete a minimum of one cycle of 
sampling and analyzing for each 
successive 10-second period and one 
cycle for data recording for each 
successive 6-minute period. Therefore, 
the volume of data produced will not be 
as large as stated by the conµnenters. 

Emission Control Technology 

Several commenters questioned the 
designation of baghouses as best 
available control technology. The 
commenters stated tha~ no baghouses 
are in current use on existing dryers or 
calciners, and that technological 
problems associated with high 
temperatures and moisture blinding of 
bags would limit their use. 

EPA agrees that there are no 
baghouses currently in use on phosphate 
rock dryers or calciners. However, 
baghouses have been installed and a~ 
operating effectively on similar 
applications, including kaolin rotary kiln 

· dryers and asphalt aggregate dryers. 
The control conditions in these 
applications are more severe than those 
typically occurring with phosphate rock 
dryers or calciners. Baghouse . 
manufacturers have stated that 
baghouses could be applied successfully 
to dryers and calciners. Design and 
operational procedures are available 
which prevent high temperature damage 
and moisture blinding. These include 
insulation of the baghouse and duct 
work, high tempera~ bags and 
preheating of the unit before cold start-
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up. 3 Furthermore, baghouses are not the 
only technique that can be used to 
comply with the promulgated emission 
limito. If an operator believes that due to 
site-specific circumstances, there is 
economic risk in using a baghouse, then 
a high energy venturi scrubber can be 
used to comply with the standards. 

The comment was made that Volume I 
of the BID should not have contained 
ESPs as a control technique because it 
was stated in Volume I that ESPs were 
not the best demonstrated system, 
although they are equally efficient as 
baghouses and high-energy venturi 
scrubbers. The commenters further 
questioned EPA's judgment that ESPs 
were equally as efficient as baghouses 
or high-energy venturi scrubbers on 
dryers and calciners. The commenters 
felt that the source test data base did 
not support this judgment, and ESPs 
should not be used as a basis for the 
standards. 

Alternative particulate control 
equipment options with control 
efficiency levels in the range of, or 
above, existing controls for phosphate 
rock plants are baghouses, venturi 
scrubbers, and ESPs. Therefore, ESPs 
were analyzed in Volume I as a control 
alternative. The level of control required 
by the standards is-estimated to be 
approximately 99.3 percent when 

· processing the worst-case rock types. 
EPA agrees that the source tests of ESPs 
presented in the BID, Volume I, do not 
achieve this level of control. The ESPs 
tested achieved efficiencies in the range 
of 93 to 99 percent efficiency. However, 
ESP efficiency is a direct function of the 
collector plate area to gas volume ratio. 
By increasing the collector plate area of 
the tested ESPs, the efficiency can be 
increased to 99.3 percent. The economic 
evaluation of ESPs presented in Volume 
I of the BID presented the cost of ESPs 
at the increased plate area to gas 
volume ratio necessary to achieve 99.3 
percent control. Because the cost of 
ESPs is primarily a function of collector 
plate area, the larger plate area results 
in significantly higher costs. The 
annualized costs of an ESP on a model 
dryer or calciner are 2 to 2.5 times 
higher than high-energy venturi scrubber 
or baghouse costs on the same source. 
Because of these higher costs, ESPs 
were not designated as a basis for the 
standards. The promulgated emission 
limits are based On the performance of 
high-energy venturi scrubbers and 
baghouses. 

'Phosphate Rock Plants. Background Information 
for Promulgated Standards. Volume II. EPA-450/:l-
7!HJ17b. p. Z-26. 27. 

!Economic imp&ci 
Several commenters stated that the 

costs to control dryers and calciners to 
the required level were underestimated, 
because the costs were based on typical 
uncontrolled emission rates rather than 
worst case uncontrolled emission rates. 
The promulgated emission limits 
represent the level of control achievable 
with the best demonstrated control 
systems on worst case emission 
conditions. The available control 
options which are capable of achieving 
the promulgated emission limits are · 
baghouses and high energy venturi 
scrubbers. The reevaluation of worst 
case emission levels caused a revision 
in the achievable emission limits for 
dryers and calciners processing 
unbeneficiated rock. These revisions 
were caused by changes in the inlet 
loadings and particle size distributions 
to the control device. However, there 
was no change in the design or 
operating parameters of the designated 
best emission control systems. 
Therefore, there is no change in the 
costs of the control alternatives from 
those presented in the analysis for the 
proposed standard. 

Other commenters stated that the 
control cost estimates should be higher 
for Western plants since unbeneficiated 
Western rock contains a higher 
percentage of fines. Unbeneficiated 
Western rock does have a typically 
higher percentage of fmes than Eastern 
rock. However, the analysis of control 
costs for the proposed standard 
included the economic analysis of a 
typical Western plant. The economic 
analysis of the standards presented in 
Chapter 7 of the "Background 
Information for Proposed Standards, 
Volume I," indicates that, while control 
costs may be higher for Western plants, 
the control costs are not excessive. 

The commenters also felt that control 
costs for Western plants were 
underestimated because no phosphate 
rock dryer had been costed for the 
typical model Western plant. EPA also 
agrees that the addition of a dryer to a 
model Western rock processing facility 
will result in increased annual control 
costs for typical Western plants. 
However, existing SIP regulations 
already require dryer emissions control 
usually achieved with wet scrubbers. 
Based on industrial comments, industry 
would probably install high-energy 
venturi scrubbers as a means of 
complying with the promulgated 
standards. With implementation of the 
promulgated standards, there would be 
no significant increase in installation 
costs. because scrubber installation 
costs do not vary significantly at 
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different efficiency levels. There would, 
however, be an increase in operating 
costs for the higher energy venturi 
scrubber. For a typical 100-ton/hr dryer. 
the increased annualized cost of the 
promulgated standard above the 
existing level of control would be 
appro:J5imately $0.08 (1978) per 
megagram ($0.07 /ton) of product rock. 
The price of phosphate rock under the 
promulgated standard would increase 
from $24.53 per megagram ($22.25/ton) 
to $24.61 per megagram ($22.32/ton) in 
1978 dollars. Therefore, there would be 
no significant change in the economic 
impact of the promulgated standard with 
the addition of a dryer facility at a 
Western plant. 

The commenters also questioned the 
costs of applying a baghouse to 
phospate rock dryers or calciners. The 
commenters stated that an auxiliary 
heat source would be necessary to 
maintain the required temperature 
differential necessary to prevent 
condensation of moisture on the bags. 
An auxiliary heat source for baghouses 
on phosphate rock dryers and calciners 
was not costed or addressed because it 
should be unnecessary. The temperature 
differential necessary to prevent 
condensation can be maintained by 
properly insulating the baghouse and all 
ductwork to prevent heat loss. During 
start-up, the baghouse can be heated to 
operating temperature by operating the 
burners at low fire with no rock in the 
dryer or calciner. Baghouses are 
operating on similar applications such 
as asphalt dryers and kaolin dryers 
without auxiliary heat sources. 

The commenters also argued that 
baghouse costs for calciners had been 
underestimated because the air flow 
that was costed for the model facility 
was too low. However, as pointed out in 
Volume I of the BID. calciner air flows 
for typical 45.4 Mg/hr (50 ton/hr) units 
range from 850to1,700 standard m3/min 
(30.~.coo scfm). At a typical 
exhaust temperature of 120° C, these 
figures would present an air flow range 
of 1,160 to 2,310 actual m3/min (40,800 to 
81,600 acfm). The air volume costed for 
the model calciner facility was 2.930 
actual m3/min (103,460 acfm) for a 54 
Mg/hr (60 ton/hr) unit. Therefore, the air 
flow costed is representative of the 
upper range of air flows and does not 
cause an underestimation of control 
costs. 

Commenters also questioned the cost 
effectiveness of continuous monitoring 
equipment. They felt that the costs 
associated with continuous monitoring 
had not been adequately evaluated. The 
cost to purchase, install, operate. and 
maintain continuous opacity monitoring 
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equipment was addressed and 
evaluated during the development of the 
standards. The annualized cost of a 
typical continuous opacity monitoring 
system is about $12,500 (1978 dollars) 
per year. Thia cost is relatively minor 
compared to the annualized cost of the 
emission control equipment required by 
the promulgated standard (about 4.2 
percent of a venturi scrubber on a 145-
Mg/hr dryer) and was concluded to be 
reasonable. · 

The comment was also made that the 
control costs required by the standard 
were underestimated because the costs 
required to install, calibrate, maintain, 
and operate a device for measuring 
phosphate rock mass feed to the 
emission sources were not included in 
the control costs. 

The cost of rock feed rate (by weight) 
measurement equipment was addressed 
and considered during the economic 
analysis of the standards. Rock feed 
measuring equipment is normally 
utilized at phosphate rock plants to 
measure production process feed rates 
and is not solely a part of control 
requirements. The installed cost of rock 
feed measurement equipment is about 
$14.000 (1978) for a facility processing 
135 megagrams per hour (150 tons/hr) of 
rock, and has an annualized cost of 
about $3,500 (1978) per year. These costs 
are insignificant (about 1.1 percent of 
the annualized cost of a venturi 
scrubber on a 145/Mg/hr dryer) when 
compared to the control equipment costs 
of the same facility. 

Docket 
The docket is an organized and 

complete file of all the information 
. considered by EPA in the development 
of the rulemaking. 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 promutgated standards and EPA 
responses to significant comments, the 
contents of the docket will serve as the 
record in case of judicial review 
(Section 307( d)(7)(A)). 

Miscellaneous 
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 considt!ration the cost 
of achieving such emission reduction. 

and nonair-quality health. 
environmental impact, and energy 
requirements) the Administrator 
determines has been adequately 
demonstrated. 

Althought 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-the 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 has 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 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 new 
or modified sources constructed in an 
area which violates the National 
Ambient Air Quality Standards 
(NAAQS) must reduce emissions to a 
level that 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 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, 

(BJ The most stringent emission 
limitation achieved in practice by such 
class or category of source. 

In no event can the emission rate 
exceed any applicable new source 
perfonnance 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 
accounl In no event may the application 
of BACT result in emissions of any 
pollutants which will exceed the 
emissions allowed by any applicable 
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standard established pursuant to 
Section 111(or112) 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 (NAAQS) designed to 
protect public health and welfare. For 
this purpose, SIPs must in some case• 
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 Cl!Ses 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 
integration with other programs, the 
existence of alternative methods, 
enforceability, improvements in 
emission control technology and 
reporting requirements. The reporting 
requirements in this regulation will be 
reviewed as required under EPA's 
sunset policy for reporting requirements 
in regulations. 

Under Executive Order 12291. EPA 
must judge whether a regulation is 
"Major" and therefore subject to the 
requirement of a Regulatory Impact 
Analysis. This regulation is not Major 
because: (1) The national annualized 
compliance costs, including capital 
charges resulting from the standards 
total less than $100 million; (2) the 
standards do not cause a major increase 
in prices or production costs; and (3) the 
standards do not cause significant 
adverse effects on domestic competition, 
employment, investment, productivity, 
innovation or competition in foreign 
markets. Thill regulation was submitted 
to the Office of Management and Budget 
(OMB) for review as required by 
Executive Order 12291. The docket is 
available for public inspection at EPA's 
Central Docket Section, West Tower 
Lobby, Gallery 1, Waterside Mall, 401 M 
Street, SW .. Washington. D.C. 20460. 

Although no regulatory impact 
analysis is required, an economic impact 
assessment of alternative emission 
standards has been prepared, as 
required under Section 317 of the Clean 
Air Act. and is included in the 
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"JSackground Information Document for 
Proposal for Phosphate Rock Plants, 
Volume I." EPA considered all the 
information in the economic Impact 
analysis in assessing the cost of the 
ot&ndard. 

Kn addition to ecom>mico, the cost 
raffectiveness of alternative 1:1tandards 
was evaluated in order to determine the 
lesst costly way to reduce emiSllions 
mnd to assure that the controls required 
by this rule are reasonable relative to 
other regulations for particulate matter. 
The cost per ton of pollutant removed 
was computed for each process affected 
by the standard, both on an average and 
incremental basis. The incremental cost 
ranged from $51 to $235 per ton of 
JP&rticulate removed, which compares 
f&vorably with particulate matter 
control al"other industrial sources where 
coots typically range up to $1,COO per ton 
and in certain cases may exceed $2,COO 
per ton. Additional detail on this 
analysis can be found in the docket. 

The information collection activity 
contained in this Final Rule is not 
covered by the Paperwork Reduction 
Act (PRA) because there are fewer than 
ten respondents. 

II.fiat of Subjects in 00 Crn l?art 00: 

Air pollution control, Aluminum, 
Ammonium sulfate plants. Cement 
industry, Coal, Copper, Electric power 
plants, Glass and glass products, Grains. 
Kntergovemmental relations. Iron, Lead, 
Metals. Motor vehicles, Nitric acid 
plants, Paper and paper products 
industry, Petroleum, Phosphate, Sewage 
disposal, Steel, Sulfuric acid plants. 
Waste treatment and disposal, Zinc. 

Dated: April 9. 1982. 
Ai:Bne M. IGonuch, 
Administrator. 

!PAIFJ'ii' ISO-=S'ii'Af.\![.)Af!'J!:)S ©IF 
!P~IFJ!Feil!FJMAl\'IC~ IFOl!'J L\l~W 
~'ii' ta 'ii'O(')L\!Jtallnf OOYl!'JC~S 

00 CFR Pert 60 is amended'by adding 
.g new subpart as follows: 

~!l}[O!Jii NN-Smnci!lrcllo oi ~oriom1Dnco go~ 
IPVl@opiuito ~ocei ~!Dnto 

Sec. 
00.000 Applicability and designation of 

affected facility. 
llW.001 Definitions. 
00.002 Standard for particulate matter. 
00.003 Monitoring of emieeiono and 

operations. 
00.004 Teot methods and procedures. 

Authority: &?ca. 111 mnd 301(a) of the Clean 
Air Act. as amended, (<12 U.S:C. 7<111. 
7001(a)). rand additional authority 1110 noted 
b11low: 

~i!>fj)rn1l Wl\'l-Si&n~mr©Jo @g 
IPGii@~moneG gg~ IPP'lionijlllulio IFJ©©cl 
!Jlnoow 

9 00.i:lOO Ap~lwl!>llltif 000! c91ooieioo~oo @9 
oWo~oo 9oclllilf. 

(a) The provillions of this 11ubpert are 
applicable to the following affected 
facilities u111ed in pho11phate rock plants 
which have Ill ma>timum plant 
production c&pacity greater than 3.6 
megagrama per hour (<I tone/hr): dryers, 
calcinera, grindero. and ground rock 
handling and otorage facilitiea. except 
those facilities producing or preparing 
phosphate rock 1:1olely for conaumption 
in elemental phosphorua production. 

(b) Any facility under paragraph (a) of 
this 111ection which commences 
construction, modification, or 
reconstruction after September 21. 1979, 
is subject to the requirements of this 
part. 

§ li0.401 &>oilnlqlono. 

(a) "Phosphate rock plant" means any 
plant which produces or prepares 
phosphate rock product by any or all of 
the following proceases: Mining. 
beneficiation, crushing, ccreening. 
cleaning. drying, calcining. and grinding. 

(b) "Phosphate rock feed" meana all 
material entering the process unit 
including, moisture and extraneous 
material as well es the following ore 
minerals: Fluorepetile, hydroxylepatite, 
chlorepatite, and carbonateapatite. 

(c) "Dryer" means a unit in which the 
moisture content of phosphate rock is 

. reduced by contact with a heated gas 
stream. 

(d) "Celciner" 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 pulverize dry phosphate rock to 
the final product size used in the 
manufacture of phosphate fertilizer and 
does not include crushing devices used 
in mining. 

(f) "Ground phosphate rock handling 
and storage system" means a system 
which is used for the conveyance and 
storage of ground phosphate rock from 
grinders at phosphate rock plants. 

(g) "Beneficiation" means the process 
of washing the rock to remove 
impurities or to separate size fractions. 

§ 00.402 lllionc:Sor€il gor [OOi11eMllo'io lii'Ul~or. 

(a) On and after the date on which the 
performance test required to be 
conducted by § 00.8 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: 
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(i) Contain particulate matter in 
exce110 of 0.030 kilogram per megagram 
of phocphate rock feed (O.CS lb/ton), or 

(ii) Exhibit greater than 10-percent 
opacity. 

(2) .from any phosphate rock calciner 
processing unbeneficiated rock or 
blendo of beneficiated end 
unbeneficiated rock, any gaseo which: 

(i) Contains particulate matter in 
excesa of 0.12 kilogram per megagrem of 
phosphate rock feed (0.23 lb/ton). or 

(ii) Exhibit greeter then 10-percent 
opacity. 

(3) From any phosphate rock calciner 
processing beneflciated rock any gases 
which: 

(i) Contain particulate matter in 
exceSB of 0.055 kilogram per megagram 
of phosphate rock feed (0.11. lb/ton). or 

(ii) Exhibit greater than 10-percent 
opacity. 
(~)From any phosphate rock grinder 

any gases which: 
(i) Contain particulate matter in 

excess of 0.008 kilogram per megagram 
of phosphate rock feed (0.012 lb/ton). or 

(ii) Exhibit greater than zero-percent 
opacity.· 

(S) From any ground phosphate rock 
handling and storage system any gases 
which exhibit greeter than zero-percent 
opacity. 

9 OO.i:l0:11 l:.'lonltovtne oi omtoolons i;ind 
@~rmlono. 

(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 paragraphs (b) and (c) of 
this section, to monitor and record the 
opacity of the gases discharged into the 
atmosphere from any phosphate rock 
dryer. celciner, or grinder. The span of 
this system shell be set at ~a-percent 
opacity. 

(b) For ground phosphate rock storage 
and handling systems. continuous 
monitoring systems for measuring 
opacity ere not required. 

(c) 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 
install, calibrate, maintain, and operate 
the following continuous monitoring 
devices: 

(1) A monitoring device for the' 
continuous measurement of tfie 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 
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scrubbing liquid supply pressure to the 
control device. The monitoring device 
must be accurate within ±5 percent of 
design scrubbing liquid supply pressure. 

(d) Fo.r the purpose of conducting a 
performance teat under I 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 
dr)·er. calciner, or grinder. The 
measuring device used must be accurate 
to within ±5 percent of the mass rate 
over its operating range. 

(e) For the purpose of reports required 
under § 60.7(c), periods of excess 
emissions that shall be reported are 
defined as all &-minute periods during 
which the average opacit)t of the plume 
from any phosphate rock dryer, calciner. 
or grinder subject to paragraph (a) of 
this section exceeds the applicable 
opacity limit. 

(f) Any owner or operator subject to 
the requirements under paragraph (c) 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 

most recent performance test conducted 
under I 60.B in which the affected 
facility demonstrated compliance with 
the standard under I 60.402. 
(Sec. 114. Clean Air Act aa amended (4% 
u.s.c. 7U4)) 

§ 10.404 T ... mettloda and procedures. 
(a) Reference methods in Appendix A 

of this part, except as provided under 
.§ 60.8(b~ shall be used to determine 
compliance with I 60.402 aa follows: 

(1) Method 5 for the measurement of 
particulate matter and asaociated 
moisture content. 

(2) Method 1 for sample and velocity 
traverses. 

(3) Method Z 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 have a minimum sampled volume of 
0.84 dscm (30 dscf). However, shorter 
sampling times and smaller sample 
volumes, when necessitated by process 
variables or other factors, may be 
approved by the Administrator. 
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(c) For each run, the average 
phosphate rock feed rate in megagrams 
per hour shall be determined using a 
device meeting the requirements of 
f 60.403(d). 

(d) For each run, emissions expressed . 
in kilograms per megagram of pHosphate 
rock feed shall be determined using the 
following equ_ation: 

E= (CsQ1)10-• 
M 

where, E=Elnluion1 of particulates in kg/Ma 
of phosphate rock feed. 

Cs= Concentra lion of particulates in mg/ 
dscm as measured by Method 5. 

Qs =Volumetric flow rate in dscm/hr as 
determined by Method Z. 

10- '=Conversion factor for milligrams to 
kilograms. 

M =Average phosphate rock feed rate in mg/ 
hr. 

Note.-The reportiJls and recordkeepill8 
requirement• in this aection are not subject to 
Section 3507 of the Paperwork Reduction Act 
of 1980, 44 U.S.C. 3507, because these 
requirements are expected to apply to fewer 
than IO.persons by 1985. 
(Sec. 114. Clean Air Act, as amended. (42 
u.s.c. 7414)) 
(11! lloc 12-t0t1S Filed 4-1-11:45 am) 

BIL~ CODI lllO-llMI 
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~®ll~©V: Environmental Protection 
Agency (EPA). 
~©VC@C';l: Final rule. 

00~~.'.IAllJV: !&PA, !Region 6, has delegated 
fthe authority for implementation and 
1Bnforcement of New Source 
l?erfonnance Standardu (NSPS) and 
National Emission Standards for 
JHazardouu Air l?ollutantu to the 
Oklahoma State Department of Health 
«OSDH). l&xcept &B opecifically limited, 
mil of the authority and responsibilitieo 
of the Adminiotrator or the IRegional 
Administrator which tie found in 00 
!CPR Part an snd oo crn !Part 01 are 
rl0leg111ted to the OSDHI. Any of ouch 
muthority and re11ponsibilitiea may be 
radelegated by th0 Department to it11 
!Director or 11taff. 

GWQ©'ii'U~Q 00'\i'U: Mtllrcli 21», 1W. 

~!91!9IOJ~~ Copieo o[ the State !i'equeet 
lilnd State-l&PA agreement for dele3ation 
of authority mre available foi' public 
dBlspection mt the Air Jaranch, 
IEHlvironmental JPlrotection Agency, 
lRegion 6,.JFirst llntemstion111l Jauilding. 
nth floo"r, 1201 !Elm Street, !IJallas, 
'll'exao 75270; (21<3) 76'1-15!M or (ITS) 
r2g....1500. 

I?@~ iroli'J'iro<lraLil DtW<OOJt::i~'ii'll©i;J ©@l:';J'il~@'ii': 

'William IHI. 'll'aylor, Air lBranch, address 
mbove: (2141) 767-15~ or !ITS 1zg....1soo. 

~~~l:';J'il~LilV ~li'@lfJi::.'l~'ii'll@i;J: On 
December 18, 191ID, the State of 
Ohlahoma aubmitted to !&PA, !Region a, a 
!i'equest for delegation of authority to the 
OSDH for the implementation and 
enforcement of the NSPS and NESHAP 
fj>rograms. After a ihorough review of ihe 
!i'equest and information Gubmitted, ihe , 
lRegional Adrr1inistrator determined that 
ihe State'11 pertinent lawn mnd ihe ruleu 
mnd regulations of ihe OSDH were found 
ao provide an adequate and effective 
Jl)rocedure for implementation and 
IBnforcement of the NSPS and NESHAP 
Jllrograms. 

The Office of Manag12ment and Budg12t 
lliH elt12mpted thin inform£1tion notice 
from the requiremento of Section 3 of 
l&ltecutivll! Order 12291. 

l&ffll!ctive immediately, sll information 
Jl)Ul'Suant to 00 ClFlR 00 and 00 ClFR 61 by 
i;iourcee locating in thl!l Stat111 of 
OWahom111 0hould bl!I i;iubmitied to the 
State mgency st thra followir.g sddreas: 
OWE1hom111 Sta till DepE!rtment of IH!ealih, 

Air QuE1lity ~rvice, l?.O. IR~m 53551, 
Ohlahoma City, Oklahoma 7'3152. 

Thia delegation ill isaued under the 
muthority of Sections 111 and 112 of the 
Clean Air Act, ae amended (-02 U.S.C. 
7-011 and 7412). 

Dated: April 'I, 1982. 
Ill:3ic!X 'Wbittingio:m, 
Regional Administrator. 

IP~ffl OO=~li"~L\J©Ml©$ ©Ir 
~iF,Jir©iF,Jl'!J~L\J©~ If©~ G'\'.l~W 
@li"~li"O@L\J~~'lt' ~©JU,m©~~ 

!Part an of Chapter 1, Title 40 of the 
Code of Federal Regulatiom1 is amended 
as follows: 

§ 00.4 is amended by revising 
paragraph (b)(LL) to read as follows: 

G 00.<1 ~©J©Jrooo. 
0 0 

(b) 0 0 0 

(LL) State of Oklahoma. Oklahoma State 
Department of Health, Air Quality 
SerVlce, P.O. Bo" 53551, O!tlahoma City, 
O!tlahoma '13152. 

0 0 Q 0 

1~8 

00 ©friF,J r?o!illo ®@ orru@J Gl ~ 

[~~0.-.8~~~~] 

G'\'.101.':7 l.WMfi'©O LO>OrXIW!MlO~©G @~Ofiil@JQfi'@JO 
oo©J L\Joruooo~ ~ffi~oo!©liil ~\loliil©J&iffio il©rl 
G-Oooorr@J@MO LO>@~OM\loliilRo; llilG~Q®oq!@!iil @il 
l:i~@li'Oll!J q@ UVuG @\lono @g @o~Ot:7&lfi'G 

~®rm©v: Environmental Protection 
Agency (EPA). 
~©VC@rJ: Final rule. 

OOc:Jc:J~v: ThiB document amends EPA 
regulations which 0tate the address of 
the Delaware Department of Natural 
lResourcea and Environmental Control to 
reflect delegation to the Steite of 
l0el111ware of suthorlty to implement 111nd 
enforce addition111l St111ndardo of · 
l?erform111nce for New Stationary 
Sources and Nation111l l&mi11olon 
Standardo for H111zardouo Air Jl>ollutants. 
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Q;'l?[!©'\im?l] @)~ '\iU: April ?:i I ie82. 
Gl@c::J ~~ Ci:';'.JGJ@Lilc:JA'ii'O@C';l ©@~~~ 

II.murence Budney (3A W12), 
l&nvironmental JPlrotection Agency, 
lRegion m, Curtis Bldg., 6th Ill Walnut 
StB., l?hiladelphi111, IPA 191C3, Telephone: 
(215) 5e7-2!W.2. 
OO~c:J~~V 01:';117'@1.'JC'.1.Q'iro©l:';J: 

Il.lIDSl~lll!lllli!ll 

On September 22, le81 and February 
S, 1082, John E. Wilson m. Secretary of 
ihe Delaware Department of Natural 
lResourceB and Environmental Control. 
oubmitted requests for delegation of 
eiuthority to implement and enforce 
regulations for: 
0 New Source Performance Standards 

(NSPS) for stationary gas turbines 
0 New Source Performance Standards 

(NSPS) for petroleum refineries 
o National Emission Standards for 

Hazardous Air Pollutants (NESHAP) 
for vinyl chloride 
The request was reviewed and on 

April 15, 1982 a letter waa aent to John E. 
'Wilson m, Secretary, Department of 
N111tural Resourceu and Environmental 
Control, approving ihe delegation and 
outlining its conditionli. The approval 
letter 0pecified that if Secretary Wilson 
or any other representatives had any 
objections to the conditions of the 
delegation they were io respond within 
ten (10} days after receipt of the letter. 
Ao of this date, no objections have been 
received. 

!Ill. ~~iiom Misciisd by '!!'his 
~l!ill!!i 

With respect to ihe authority 
delegations referred to above, EPA is 
today amending 00 CFR IW.4 and 61.00, 
Address, to reflect these delegations. 
The amended e an.4 and e 81.00 which 
ot111te ihe addrelilB of ihe Delaware 
Department of Natural Resources and 
l&nvironmental Control (to which all 
reporto, reque11to, applications, 
11ubmlttala and communications to ihe 
Administrator regarding thia subpart 
muat be addreoaed), is uet forth below. 

The Administrator finda good cause to 
make this rulemaking effective 
immediately without prior public notice 
11ince It is an administrative .::hange and 
not one of substantive content. No 
additional substantive burdens are 
imposed on ihe parties affected"' The 
delegation which is reflected by this 
administrative amendment was effective 
on April 15, 1£a2. 

Thill rulemaking is effective 
immedi111tely, 111nd le issued under the 
muthority of Sectiono 111 and 112 of the 
Clean Air Act. aB amended. 
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The Office of Management and Budget 
has exempted this action from Executive 
Order 12291. · 

ID. List of Subjects in 40 CFR Part 80 
Air pollution control, Aluminum, 

Ammonium sulfate plants, Cement 
industry, Coal, Copper, Electric power 
plants, GlaSll and glass products, Grains, 
Intergovernmental relations. Iron, Lead. 
Metals, Motor vehicles, Nitric acid 
plants, Paper and paper products 
industry, PP.troleum, Phosphate, Sewage 
disposal, Steel, Sulfuric acid plants, 
Waste treatment and disposal, Zinc. 

IV. List of Subjects in 40 CFR Part 81 
Air pollution control, Asbestos, 

Beryllium, Hazardous materials, 
Mercury, Vinyl chloride. 
(42 U.S.C. 7401 et seq.) 

Dated: April 15, 1982. 
Stephen R. Wassersug, 
Director, Air 6' Waste Management Division. 

PART 60-STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES 

Part 60 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

In I 60.4, paragraph [b) is amended 
by revising subparagraph (I) to read as 
follows: 

§ 60.4 Adclreu. 

* * 
[b) * * * 
(AHH) * * * 

* * 

(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: sewage treatment plants: electric 
utility steam generating units: stationary gas 
turbines and petroleum refineries). 
Delaware Department of Natural Resources 

and Environmental Control. Tatnall 
Building, P.O. Box 1401, Dover, Delaware 
19901 

V-552 
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