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INTRODUCTITON

On October 6, 1975, LEPA promulgated regulations that
require specified categories of new and modified stationary
sources to continuously monitor their emissions and/or
processes. Also on October 6, 1975, EPA promulgated a
regulation that requires States to revise their State
Implementation Plans to include continuous monitoring
requirements for existing sources. As a result of these
regulations, much information related to continuous monitoring has
developed. This resource file is a compilation and organ-
ization of continuous monitoring information. It contains
function statements for EPA organizations that work in
continuous monitoring, identification of EPA personnel that
work in continuous monitoring, identification of vendors of
continuous monitoring equipment, regulatory information
related to continuous monitoring, and a bibliography of
continuous monitoring publications.

The continuous monitoring information was collected by
talking with EPA personnel, reading continuous monitoring
publications, carefully studying the regulations, and by
talking with vendors of continuous monitoring equipment.
Janet Zieleniewski, of PEDCo Lnvironmental Specialists,
was responsible for compiling updated continuous monitoring

regulations.
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FPA PERSONNEL AND ORGANIZATIONS

INVOLVED WITH CONTINUOUS MONITORING
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Continuous Monitoring Subject Index

Person-Division

Subject

Federal Register Regulations

Development Larry Jones - ESED
Gene Smith - ESED
Enforcement Lou Paley - DSSE
Interpretation Rich Biondi - DSSE
Standards
Development Larry Jones - ESED

Field Evaluation George Walsh - LESED
' Ed McCarley - ESED

Monitoring Methods

Applications, Develop-
ment § Evaluation
Enforcement Applica-
tions

Research, Development,
& Evaluations

Roger Shigehara - ESED
Lou Paley - DSSE

John Nader - ESRL

Enforcement
General Policy John Rasnic - DSSE

Training Materials §
Manuals LLou Paley - DSSE

Kirk Foster - DSSEL

Determinations of

Applicability Rich Biondi - DSSE

Quality Assurance

Implementation of EPA

Quality Assurance John Clements - LMSL

Traceability Protocol Darryl Von Lehmden - EMSL

Monitoring Instrumen-
tation Performance
Audits Tom Logan - EMSL

Continuous Monitoring Research

Bill Conner - ESRL
Jim Homolya - ESRL
Ro Rollins - [SRL
Jim Cheney - TBSRL

Transmissometry
Gas Monitors

Transport Systems Jim Homolya -ESRL

(extractive analyzers)

-1

Phone #

629-5421
629-5421
755-8137
755-2564

629-5421
629-5423
629-5245

629-5216
755-8137

629-3085

755-2564

755-4137
629-4571

755-2504

629-2196
629-2415

629-2580

629-3173
629-3085
629-3171
629-3172

629-3085



Subject Person-Division
Remote Gas Sensing Bill Herget - ESRL
Remote Particulate

Sensing Bill Conner - ESRL

Jim Vincent - NEIC
Continuocus Process Monitors

Use of James Dorsey - ILRL
Bill Kuykendall - IERL

State Implementation Plans

Revisions Gary Rust - CPDD
Johnnic Pecarson - CPDD

Phone #

629-3184

629-3173
239-4656

629-2557
629-2557

629-5365
629-5497



Regional Office Continuous Monitoring Contacts

Region I
Person Division Phone Number
Marcia Spink AGHM 223-6883
Jerry Levy Inf. 223-5610
Region I1
Joseph Spatola SGA 340-6690
Dennis Santella Air Facilities 264-9628
Region IIT
Gary Gross Enf. 597-8907

Region IV

Vince Hellwig Enf. 257-4298
Region V

Dave Kee Enf. 353-2090

Edward Zylstra S&A 353-2303
Region VI

Phil Schwindt S&A 749-7126

John Hepola Inf. 749-7675

Region VII

Peter Culver Enf. 758-2576
John Giar S&A 758-4461
Region VIII

John Floyd SGA 327-4261
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Region IX

Person Division Phone Number

Peter Van Patten Enf. 556-0970

Kent Kitchingman S§A 556-8047
Region X

Paul Boy SGA 399-1106

17-4



ORGANIZATION FUNCTION STATEMENTS

I. The Division of Stationary Source Enforcement (DSSE)

The Division of Stationary Sourc2 Enforcement provides
for the enforcement of continuous emission monitoring requlations
by deve]oping‘and distributing enforcement and regqulatory gquide-
lines, developing policies and procedures for surveillance programs,
publishing training materials, organizing workshops on monitoring
related areas, and providing guidance and assistance to regional
offices and State agencies.

DSSE increases the utility and effectiveness of continuous
emission monitoring programs by assuring the enforceability of NSPS
and NESHAP regulations, suggesting the use of continuous monitors
for additional source categories, developing improved procedures
for data handling and reporting, interpreting the regulations, and
providing regional offices with determinations of applicability.

I1. The Control Programs Development Division (CPDD)

The Control Programs Development Division is responsible for
reviewing, evaluatina, and reporting on the implementation of air
program activities by regional, state, and local agencies; managing
training and technical information services; reviewing SIP continuous
monitoring revisions:; and promulgating national SIP revisions when
state revisions are deficient.

III. The Emission Standards and fngineering Division (ESED)

The Emission Standards and Engineering Division is responsible
for developing and revising the NSPS and NESHAP continuous monitoring
provisions as needed; specifying continuous monitoring requirements
for additional NSPS and NESHAP source categories; developing, eval-
uating and improving continuous monitoring methods and equipment;
conducting continuous monitoring in support of standard development;
compiling and maintaining emission test data; and providing guidance
to regional offices on matters pertaining to continuous emission
monitoring.



Iv.

VI.

The Environmental Monitoring and Support Laboratory, Quality
Assurance Branch (EMSL, QAB)

The Environmental Monitoring and Support Laboratory, Quality
Assurance Branch is responsible for developing and maintaining
quality assurance programs for the EPA. EMSL, QAB is also re-
sponsible for providing monitoring methods development, performing
continuous monitoring equipment performance audits, and estab- a
lTishing protocol for traceability of calibration gases used with
continuous emission monitors.

The Industrial Environmental Research Laboratory (IERL)

The Industrial Environmental Research Laboratory develops,
evaluates, and applies continuous emission and process monitoring
for technology studies of industrial and energy processes.

The Environmental Science Research Laboratory, Stationary Source
Research Branch (ESRL, SSRB)

The Environmental Science Research Laboratory, Stationary
Source Research Branch conducts research and development studies
on continuous monitoring methods and instrumentation for measuring
opacity and gaseous and particulate pollutants; develops new
measurement methods and instrumentation; evaluates prototype and
unproven continuous monitoring instruments; and conducts studies
to determine the correlation between opacity measurements and
particulate emissions.
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CONTINUOUS EMISSION MONITORING REGULATIONS

The Invironmental Protection Agency has promulgated
revisions to PParts 51, 60, and ol of Title 40 of the Code
of Federal Repulations to require stationary sources of
air pollution to install, opecratc, and maintain continuous
emission monitoring systems.

On October 21, 1976, thce Environmental Protection
Agency added vinyl chloride to the list of hazardous
air pollutants that arc rcgulated by National [mission
Standards for llazardous Air Pollutants, 40 CFR Part 61.
Section 61.68 requires new and existing stationary
sources to continuously monitor emissions of vinyl chlouride.
Existing sources and new sources with a startup date

prcceding the cffective date of the regulation are to
comply with the rcgulation within 90 days after the

effective date. New sources with a startup date after

the effective date are to comply with the regulation with-
in 90 days after startup. The owners or operators are
required to rcport excess emissions to EPA semiannually,

on March 15 and September 15.
The EPA, on October 6, 1975, promulgated a regula-

tion that required States to rcvisc, by October 6, 1976,
their State Implementation Plans to include legally en-
forceable procedurcs requiring certain catcgories of
existing stationary sourcecs to continuously monitor
emissions. The States, as & minimum, must require exist-
ing stationary sources in the following categories to

install, operate, and maintain ecquipment to continuously
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monitor and record emissions: Fossil Fuecl Fired Stcam
Generators, Nitric Acid Plants, Sulfuric Acid Plants,
and Petroleum Refineries. The sources shall be required
to install monitoring systems that comply with perfor-
mance specifications and to submit quarterly reports to
the State that include the (requency and magnitude of
cxcess emissions and the inoperativeness, rcpairs, and
adjustments of the continuous monitoring systems. The
States must require the sourccs to begin monitoring with-
in 18 months of the SIP approval or EPA promulgation. If
the States does not submit SIP revisions or if submitted
revisions are inadequate, LEPA will promulgatc substitute
regulations requiring continuous emission monitoring.
Also, on October 6, 1975, the EPA promulgated rc-
visions to New Source Performance Standards (NSPS), 40
CFR Part 60, to require certain specificd categoriecs of
new and modified stationary sources to install, operate,
and maintain equipment to continuously monitor and record
cmissions. The NSPS rcgulations require that affected
facilities install monitoring systems prior to conducting
performance tests of the affccted facility as required by
60.8 (unless continuous monitor installation depends upon
results of performance test - i.e. NO_ monitor installation).
The source is requircd to cvaluatc the performance of
cach emission monitoring system during the performance
test or within 30 days thcrcafter. The sourcce is required
to maintain a file of continuous monitoring measurements

and to submit quarterly reports that include frequency and

IT1-2



maegnitude of excess emissitons and inoperativeness, repairs,
and  adjustments of the continuous monitoring systems.
Continuous monitoring information and rcquirements arc
found in three places in Part 60: Subpart A, General
Provisions; Subparts D-AA, Subparts for specific sourcc
catcgories; and Appendix B, Performance Specifications.
Currently the primary purpose of NSPS continuous
monitoring, with the exception of Primary Lead, Zinc, and
Copper Smelters, is to insurce that emission control systems
are properly operated and maintained and to serve as
indicators of emissions. Continuous monitors at primary

smelters are used to determine compliance with SO, stand-

2
ards. States have the option of revising their SIP so
that continuous monitoring 1s used for insuring proper
operation and maintenance of the emission control equipment
or for determining compliance with emissions standards.
This compilation of rcgulatory information contains
excerpts from the three Parts (51, 60 and 61) of the Code
of Federal Regulations that recquire statioﬁary sources to
continuously monitor cmissions and/or processes. This
information is compiled to produce a concise package of
updated monitoring regulations. It is intended that this
is concise for ease of usec, but sufficiently inclusive to
answer questions and to allow for interpretations of the
monitoring regulations. DParts of the preambles, which

contain explanations, discussion, and background infor-

mation, have been included.
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Section I contains monitoring rcgulations that have
been extracted from Part 60, NSPS and is divided into
the following parts: current continuous monitoring
regulations; excerpts of preambles; and presently pro-
posed regulations and proposed revisions to existing
regulations.

Section II contains the rcquired SIP revision
requirements promulgated by LEPA.

Section IIT contains the monitoring recquircments
that are included in Part 61, NESHAP.

Following Section IIT, therc are several summary
tables of regulatory information that have been abstracted
from NSPS, SIP, and NESHAP monitoring requirements. The
tables contain information in uscful, concisc formats.
Since the tables are summarics, they do not include all
the examples, exceptions, and e¢xemptions that are in-
cluded in the regulations. One should refer to the text
of the regulations to answer any legal questions that

arise or to make regulatory intcrprctations.
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Subpart A—General Previsions

§ 60.1 Applicability.

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, it earlier, the date of publication of
any proposed standard) applicable to
that facility.

§ 60.2 Definitions.

As used In this part, all terms not
defined herein shall have the meaning
given them in the Act:

(a) “Aoct” means the Clean Alr Act
(42 UB.C, 1857 et seq., as amended by
Public Law 91-604, 84 B8tat, 1676),

(b) “Administrator” means the Ad-
ministrator of the Environmental Pro-
tection Agency or his authorized repre-
sentative.

(c) “Standard” means a standard of
performance proposed or promulgated
under this part.

(d) “Stationary source” means any
building, structure, facility, or installa-
tion which emits or may emit any air
pollutant and which contains any one or
ocombination of the following:

(1) Affected facilities.

(2) Existing facilities.

(3) Facilities of the type for which no
standards have been promulgated in this

(e) “Affected facility” means, with
reference to & stationary source, any ap-
paratus to which a standard is applicable,

(f) “Owner or operator” means any
peraon who owns, leases, operates, con-
trols, or supervises an affected facility
or a stationary source of which an af-
fected facility is a part.

(g) “Construction” means fabrication,
erection, or installation of an affected
facility,

(h) “Modification” means any physi-
cal change in, or change in the method
of operation of, an existing facility which
increases the amount of any air pollutant
(to which a standard applies) emitted
into the atmosphere by that facility or
which results in the emission of any air
pollutant (to which a standard applies)
into the atmosphere not previously
emitted.

(1) “Commenced” means, with respect
to the definition of “new source” in sec-
tion 111(a) (2) of the Act, that an owner
or operator has undertaken a continuous
program of construction or modification
or that an owner or operator has entered
into a contractual obligation to under-
take and complete, within a reasonable
time, a continuous program of construc-
tion or modification.

(§) “Opacity” means the degree to
which emissions reduce the transmission
of light and obscure the view of an object
in the background.

(k) “Nitrogen oxides” means all ox-
ides of nitrogen except nitrous oxide, as
measured by test methods set forth in
this part. ’

(1) “Standard conditions” means a
temperature of 20°C (68°F) and a pres-
sure of 760 mm of Hg (29.92 in. of Hg).

(m) “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 that of the undisturbed gas
stream at the sample point.

(o) “Startup” means the setting in
operation of an affected facility for any

(p) “Shutdown” means the cessation
of operation of an effected facility for
any purpose.

(Q) “Malfunction” means any sudden
and unavoidable fallure of air pollution
control equipment or process equipment
or of a process to operate in a normal
or usual manner. Fallures that are caused
entirely or in part by poor maintenance,
careless operation, or any other prevent~
able upset condition or preventabie
equipment breakdown shall not be con-
sidered malfunctions.

(r) “One-hour period” means any 60
minute period commencing on the hour.

(8) “Reference method” means any
method of sampling and anslyzing for
an afr pollutant as described in Ap-
pendix A to this part.

(t) “Equivalent method” means any
method of sampling and analyzing for an
air pollutant which have been demon-
strated to the Administartor's satisfac-
tion to have a consistent and quantita-
tively known relationship to the refer-
ence method, under specified conditions.

(u) “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 sat-
isfaction to, in specific cases, produce
results adequate for his determination of
compliance,

(v) “Particulate matter” means any
finely divided solid or liquid material,
other than uncombined water, as meas-
ured by Method 5 of Appendix A to this
part or an equivalent or alternative
method.

(w) “Run” means the net period of

‘time during which an emission sample

is collected. Unless otherwise specified,
8 run may be either intermittent or con-
tinuous within the limits of good engi-
neering practice.

(x) “Six-minute period” means any
one of the 10 equal parts of a one-hour

od,

(y) “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.

(z) “Monitoring device” means the
total equipment, required under the
monitoring of operations sections in ap-
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plicable subparts, used to measure and
record (if applicable) process param-
eters.

(an) “Existing facllity’ 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 & way as
%0 be of that type.

(bb) “Capital expenditure” means an
expenditure for a physical or operational
change to an existing facility which ex-
ceeds the product of the applicable “an-
nual asset guideline repair allowance
percentage” specified in the latest edi-
tion of Internal Revenue Bervice Publi-
cation 534 and the existing facility’s
basis, as defined by section 1012 of the
Internal Revenue Code.

* * * * *

$ 60.7 Notification and record k seping.

(a) Any owner or operator subject to
the provisions of this part shall furnish
ghﬁ&dmimsmtor written notification as

ollows:

* * * * *

(6) A notification of the date upon
which demonstration of the continuous
monitoring system performance com-
mences in accordance with §60.13(c).
Notification shall be postmarked not less
than 30 days prior to such date.

(b) Any owner or operator subject to
the provisions of this part shall main-
tain records of the occurrence and dura-
tion of any startup, shutdown, or mal-
function in the operation of an affected
facility; any malfunction of the air pol-
hution control equipment; or any periods
during which a continuous monitoring
system or monitoring device is inopera-
tive.

(¢c) Each owner or operator required
to install & continuous monitoring sys-
tem shall submit a written report of
excess emissions (as defined in applicable
subparts) to the Administrator for every
calendar quarter. All quarterly reports
shall be postmarked by the 30th day fol-
lowing the end of each calendar quarter
and shall include the following informa-
tion:

(1) The magnitude of excess emissions
computed in accordance with § 60.13(h),
any conversfon factor(s) used, and the
date and time of commencement and
completion of each time period of excess
emissions.

(2) Bpecific identification of each
period of excess emissions that occurs
during startups, shutdowns, and mal-
functions of the affected facility. The
nature and cause of any malfunction (it
known), the corrective action taken or
preventative measures adopted.

(3) The date and time identifying each
perfod during which the continuous
monitoring system was inoperative ex-
cept for sero and span checks and the



nature of the xystem repairs or adjust-
ments.

(4) When no excess emissions have
occurred or the continuous monitoring
system (s) have not been inoperative, re-
paired, or adjusted, such information
shall be stated in the report.

(d) Any owner or operator subject to
the provisions of this part shall maintain
a file of all measurements, including con-
tinuous monitoring system, monitoring
device, and performance testing meas-
urements; all continuous monitoring sys-
temn performance evaluations; all con-
tinuous monitoring system or monitoring
device calibration checks; adjustments
and maintenance performed on these
systems or devices; and all other infor-
mation required by this part recorded in
8 permanent form suitable for inspec-
tion. The flle shall be retained for at least
two years following the date of such
measurements, maintenance, reports, and
records.

* * * * *

§ 60.8 Performance tests.

(a) Within 60 days after achieving the
maximum production rate at which the
affected facility will be operated, but not
later than 180 days after initial startup
of such facility and at such other times
as may be required by the Administrator
under section 114 of the Act, the owner
or operator of such facility shall conduct
performance test(s) and furnish the Ad-
ministrator a written report of the results
of such performance test(s).

* * * * *

§ 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.

(b) Compliance with opacity stand-
ards in this part shall be determined by
conducting observations in accordance
with Reference Method 8 in Appendix A
of this part or any alternative method
that is approved by the Administrator.
Opacity readings of portions of plumes
which contain condensed, uncombined
water vapor shall not be used for pur-
poses of determining compliance with
opacity standards. The results of con-
tinuous monitoring by transmissometer
which Indicate that the opacity at the
time visual observations were made was
not in excess of the standard are proba-
tive but not conclusive evidence of the
actual opacity of an emission, provided
that the source shall meet the burden of
proving that the instrument used meets
(at the time of the alleged violation)
Performance Specification 1 in Appendix
B of this part, has been properly mam-
tained and (at the time of the alleged
violation) calibrated, and that the
resulting data have not been tampered
with in any way.

(¢) The opacity standards set forth in
this part shall apply at all times except

during periods of startup, shutdown, mal-
function, and as otherwise provided in
the applicable standard.

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

(e) (1) An owner or operator of an af-
fected facility may request the Admin-
istrator to determine opacity of emis-
slons from the affected facility during
t..he initial performance tests required by

60.8.

(2) Upon receipt from such owner or
operator of the written report of the re-
sults of the performance tests required
by §608, the Administrator will make
& finding concerning compliance with
opacity and other applicable standards.
If the Administrator finds that an af-
fected facility is in compliance with all
applicable standards for which perform-
ance tests are conducted in accordance
with § 60.8 of this part but during the
time such performance tests are being
conducted fails to meet any applicable
opacity standard, he shall notify the
owner or operator and advise him that he
may petition the Administrator within
10 days of receipt of notification to make
appropriate adjustment to the opacity
standard for the affected facility.

(3) The Administrator will grant such
a petition upon a demonstration by the
owner or operator that the affected fa-
cility and assocliated air pollution con-
trol equipment was operated and main-
tained in a8 manner to minimize the
opacity of emissions during the perform-
ance tests; that the performance tests
were performed under the conditions es-
tablished by the Administrator; and that
the affected facility and associated air
pollution control equipment were in-
capable of being adjusted or operated to
meet the applicable opacity standard.

(4) The Administrator will establish
an opacity standard for the affected
facility meeting the above requirements
at a level at which the source will be
able, as Indicated by the performance
and opacity tests, to meet the opacity
standard at all times during which the
source is meeting the mass or concentra-
tion emission standard. The Adminis-
trator will promulgate the new opacity
standard in the FEDERAL REGISTIR.

(Bec. 114 of the Clean Alr Act as amended
(42 U.8.C. 18570-0).)»

* * * * *

§ 60.13 Monitoring requirements.
(a) Unless otherwise approved by the
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Administrator or specified in applicable
subparts, the requirements of this sec-
tion shall apply to all continuous moni-
toring systems required under applicable
subparts.

(b) All continuous monitoring systems
and monitoring devices shall be installed
and operational prior to conducting per-
formance tests under § 60.8. Verification
of operational status shall, as a mini-
mum, consist of the following:

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

(2) For continuous monitoring sys-
tems referenced in paragraph (c) (2) of
this section, completion of seven days of
operation,

(3) For monitoring devices referenced
in applicable subparts, completion of the
manufacturer’s written requirements or
recommendations for checking the op-
eration or calibration of the device.

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

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

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

(ii) Continuous monitoring systems for
measuring nitrogen oxides emissions
shall comply with Performance Specifi-
cation 2.

(1ii) Continuous monitoring systems for
measuring sulfur dioxide emissions shall
comply with Performance Specification 2.

(iv) Continuous monitoring systems for
measuring the oxygen content or carbon
dloxide content of effluent gases shall
comply with Performance Specification
3

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

(1) Continuous monitoring systems for
measuring opacity of emissions shall be
capable of -measuring emission levels
within *+20 percent with a confidence
level of 95 percent. The Calibration Error
Test and associated calculation proce-
dures set forth in Performance Specifi-



-

oation 1 of Appendix B shall be used for
demonstrating compliance with this
apecification.

(1) Continuous monitoring systems
for measurement of nitrogen oxides or
sultur dioxide shall be capable of meas-
uring emission levels within 20 percent
with a confidence level of 85 percent. The
Calibration Error Test, the Field Test
for Accuracy (Relative), and associated
operating and calculation procedures set
forth in Performance Specification 2 of
Appendix B shall be used for demon-
:g:unx compliance with this specifica-

(ii1) Owners or operators of all con-
tinuous monitoring systems installed on
an affected facility prior to October 6,
1975 are not required to conduct
tests under paragraphs (¢) (2) (1) and/or
(1) of this section unless requested by
the Administrator.

(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 (¢) (1) of this
section on or before September 11, 1979.

(d) Ovwners or operators of all con-
tinuous monitoring systems installed in
sccordance with the provisions of this
part shall check the gero and span drift
at least once daily in accordance with
the method prescribed by the manufac-
turer of such systems unless the manu-
facturer recommends adjustments ot

“ shorter intervals, in which case such
recommendations shall be followed. The
sero and span shall, as a mintmum, be
adjusted whenever the 24-hour zero drift
or 24-hour calibration drift limits of the
applicable performance specifications in
Appendix B are exceeded. For continuous
monitoring systems measuring opacity of
emissions, the optical surfaces exposed
to the effiuent gases shall be cleaned prior
to performing the zero or span drift ad-
justments except that for systems using
automatic zero adjustments, the optical
surfaces shall be cleaned when the cum-
ulative automatic zero compensation ex-
ceeds four percent opacity. Unless other-
wise approved by the Administrator, the
following procedures, as applicable, shall
be followed:

(1) For extractive continuous moni-
toring systems measuring gases, mini-
mum procedures shall include introduc-
ing applicable zero and span gas mixtures
into the measurement system as near the
probe as is practical. 8pan and zero gases
certified by thelr manufacturer to be
traceable to National Bureau of Stand-
ards reference gases shall be used when-
ever these reference gases are available,
The span and zero gas mixtures shall be
the same composition as specified in Ap-
pendix B of this part. Every six months
from date of manufacture, span and zero
gases shall be reanalyzed by conducting
triplicate analyses with Reference Meth-
ods 6 for 80, 7 for NO,, and 8 for O,
and CO, respectively. The gases may be
snalyzed' at less frequent intervals if

Jonger shelf lives are guaranteed by the
manufacturer.

(2) For non-extractive continuous
monitoring systems measuring gases,
minimum procedures shall include up-
scale check(s) using a certified calibra-
tion gas cell or test cell which is func-
tionally equivalent to a known gas con-
centration. The zero check may be per-
formed by computing the zero value from
upscale measurements or by mechani-
cally producing u zero condition.

(3) For continuous monitoring systems
measuring opacity of emissions, mini-
mum procedures shall include a method
for producing a simulated zero opacity
condition and an upscale (span) opacity
condition using a certified neutral den-
sity filter or other related technique to
produce a known obscuration of the light
beam. Such procedures shall provide &
system check of the analyzer internal
optical surfaces and all electronic cir-
cuitry including the lamp and photode-
tector assembly.

(e¢) Except for system breakdowns, re-
pairs, callbration checks, and zero and
span adjustments required under para-
graph (d) of this section, all continuous
monitoring systems shall be in contin-
uous operation and shall meet minimum
frequency of operation requirements as
follows:

(1) All continuous monitoring sys-
tems referenced by paragraphs (c¢) (1)
and (¢) (2) of this section for measuring
opacity of emissions shall complete &
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.

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

(3) All continuous monitoring systems
referenced by paragraph (c)(2) of this
section, except opacity. shall complete a
minimum of one cycle of operation (sam-
pling, analyzing, and data recording)
for each successive one-hour period.

(f) All continuous monitoring systems
or monitoring devices shall be installed
such that representative measurements
of emissions or process parameters from
the affected facility are obtained. Addi-
tional procedures for location of contin-
uous monitoring systems contained in
the applicable Performance S8pecifica-
tions of Appendix B of this part shall be
used.

(g) When the efluents from a single
aflected facility or two or more affected
facilities subject to the same emission
standards are combined before being re-
leased to the atmosphere, the owner or
operator may install applicable contin-
uous monitoring systems on each effluent
or on the combined eflluent. When the af-
fected facilitlies are not subject to the
same emission standards, separate con-
tinuous monitoring systems shall be in-
stalled on each effluent. When the efiu-
ent from one affected facility is released
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to the atmosphere through more than
one point, the owner or operator shall
install applicable continuous monitoring
systems on each separate effluent unless
the installation of fewer systems is ap-
proved by the Administrator.

(h) Owners or operutors of all con-
tinuous monitoring systems for measure-
ment of opacity shall reduce all data to
six-minute averages and for systems
other than opacity to one-hour averages
for time perfods under § 60.2 (x) and (r)
respectively. Six-minute opacity averages
sha'l be ca. "Ur :d from 24 or more data
points equa:.y spaced over each six-
minute period. For systems other than
opacity, one-hour averages shall be com-
puted from four or more data points
equally spaced over each one-hour pe-
riod. Data recorded during periods of sys-
tem breakdowns, repairs, calibration
checks, and zero and span adjustments
shall not be included in the data averages
computed under this paragraph. An
arithmetic or integrated average of all
data may be used. The data output of all
continuous monitoring systems may be
recorded in reduced or nonreduced form
(e.g. ppm pollutant and percent O, or
1b/million Btu of pollutant). All excess
emissions shall be converted into units
of the standard using the applicable con-
version procedures specified in subparts.
After conversion into units of the stand-
ard, the data may be rounded to the same
number of significant digits used in sub-
parts to specify the applicable standard
(e.g., rounded to the nearest one percent
opacity) .

(1) After receipt and consideration of
written application, the Administrator
may approve alternatives to any moni-
toring procedures or requirements of this
part including, but not limited to the
following :

(1) Alternative monitoring require-
ments when installation of a continuous
monitoring system or monitoring device
specified by this part would not provide
accurate measurements due to liquid wa-
ter or other interferences caused by sub-
stances with the effluent gases.

(2) Alternative monitoring require-
ments when the affected facility is infre-
quently operated.

(3) Alternative monitoring require-
ments to accommodate continuous moni-
toring systems that require additional
measurements to correct for stack mois-
ture conditions.

(4) Altermnative locations for installing
continuous monitoring systems or moni-
toring devices when the owner or opera-
tor can demonstrate that installation at
alternate locations will enable accurate
and representative measurements.

(5) Alternative methods of converting
pollutant concentration measurements to
units of the standards.

(6) Alternative procedures for per-
forming daily checks of zero and span
drift that do not involve use of span gases
or test cells.

(7) Alternatives to the A.S.T.M. test
methods or sampling procedures specified
by any subpart.



(8) Alternative continuous monitor-
ing systems that do not meet the design
or performance requirements in Perform-
ance Specification 1, Appendix B, but
adequately demonstrate a definite and
consistent relationship between its meas-
urements and the measurements of
opacity by a system complying with the
requirements in Performance Specifica-
tion 1. The Administrator may require
that such demonstration be performed
for each affected facility.

(9) Alternative monitoring require-
ments when the efluent from a single
aflected facility or the combined effluent
from two or more affected facilities are
released to the atmosphere through more
than one point.

(Bec. 114 of the Clean Alr Aot sa amended
(43 UBSC. 18587c-9).)-
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Subpert D—Standards of Performance
for Fossil-Fuel Fired Steam Generators

§ 60.40 Applicabllity and designution of
affvcted facility,

(a) The affected facilities to which the
provisions of this subpart apply are:

(1) Each fossil-fuel-fired stcam gen-
erat'ng unit of more than 73 megawatta
heat input rate (250 million Btu per
hour).

(2) Each fossil-fuel and wood-residue-
fired steam generating unit capable of
firing fossil fuel at & heat input rate of
more than 73 megawatts (250 million
Btu per hour). .

(b) Any change to an existing fossil-
fuel-fired steam generating unit to
accommodate the use of combustible
materials, other than fossil fuels as
defined in this subpart, shall not bring
that unit under the applicability of this
subpart.

(¢) Except as provided in paragraph
(d) of this section, any facility under
paragraph (a) of this section that com-
menced construction or modification
after August 17, 1971, is subject to the
requirements of this subpart.

(d) The requirements of
§§ 60.44(a)4), (a)(5), (), and (d), and
60.45(1)(4Xv!) are applicable Lo lignite-
fired steam generating unitz that com-
menced construction or modification
after December 232, 1976,

§ 60.41 Definltions.

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

(a) “Fossil fuel-fired steam generat~
ing unit’’ means & furnace or boller used
in the process of burning fossil fuel for
the purpose of producing steam by heat
transfer.

(b) “Fossil fuel” means natural gas,
petroleum, coal, and any form of solid,
liquid, or gaseous fuel derived from such
materials for the purpose of creating use-
ful heat.

(¢) “Coal refuse” means waste-prod-
ucts of cosl mining, cleaning, and coal
preparation operations (e.g. culm, gobd,
etc.) contalning coal, matrix material,
clay, and other organic and inorganic
material,

(4 “Fossi]l fuel and wood residue-fired
steam genersting unit’” means a furnace
or boller used in the process of burning
fossi] fuel and wood residue for the pur-
pose of producing steam by heat transfer.

(e) “Wood residue” means bark, saw-
dust, slabs, chips, shavings, mill trim,
and other wood products derived {rom
wood processing and forest management
operations.

(f) “Coal” means all solid fuels clas-
sified as anthracite, bituminous, subbi-
tuminous, or lignite by the American
Soclety for Testing Material. Designa-
tion D 388-66. .

§ 60.42 Standard for particulate maties.

(s) 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
fnto the atmosphere from any affected
facility any geses which:

* * * * *

(3) Bxhtbit greater than 20 percent
opacity except that a maximum of 40
percent opacity shali be permissible for
et more than § minutes I any howr.

§ 60.43 Swtandard for i ur diexide.

(a) On and after the date on which
the performance test required to be con-
ducted by § 80.8 & completed, no owner
or operator subject to the provisions of
this subpart shall cause (0 be discharged
fnto the atmosphere from any aflected
facility any gases which contain sulfur
dloxide in excess of:

(1) 340 nanograms per joule heat in-
put (0.80 Ib per million Btu) derived
from liquid fossil fuel or liquid fossil fuel
and wood residue.

(2) 520 nanograms per joule heat in-
put (1.2 1b per million Btu) derived from
solid fossi! fuel or solid fossil fuel and
wood residue.

(b) When different fosail fuels are
burned simultaneously in any combina-
tion, the applicable standard (in ng/J)
shall be determined by proration using
the following formula:

_g(340)+z(520)
PSscn yt+e

where:

PSag: it the prorated standard for sulfur
dioxide when burning different fuels
simultanecously, in nanogramas per
joule heat input derived from all
ossil fuels fired or from all fossil fuels
and wood residue fired,

y is the percentage of tota)l beat input
derived from liquid fossil fuel, and

¢ is the percentage of total heat input
derived from solid fossil fuel.

(¢) Compliance shall be bssed on the
total heat input from all fossil fuels
burned, including gaseous fuels.

§ 00.44¢ Mandard fer nitrogen ouides.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 i3 completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
tnto the atmosphere from any affected
facility any gases which contailn nitro-
gen oxides, expressed as NO, in excess of ;

(1) 86 nanograms per joule heat input
(0.20 ]b per millfon Btu) derived from
gaseous fossil fue]l or gaseous fossil fuel
and wood residue,
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(2) 130 nanograms per joule heat in-
put (0.30 Ib per million Btu) derived
from liquid fossi] fuel or liquid fossil fuel
and wood residue.

(3) 300 nanograms per joule heat in-
put (0.70 1b per million Btu) derived
from solid fossi] fuel or solid foasll fuel
and wood residue (except lignite or a
solld fossil fue]l containing 25 percent,
by weight, or more of coal refuse).

(4) 260 nanograms per joule heat
fnput (0.60 1b per million Btu) derived
from-Ygnite or lignite and wood resi-
due (except as provided under peara-
graph (aX5) of this section).

(5) 340 nanograms per joyle heat
fnput (0.80 1b per million Btu) derived
from lignite which is mined in North
Dukota, South Dakotfa,. or Montana
and which Is burned in a cyclone-fired

(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 (in ng/J) is de-
termined by proration using the fol-
lowing formula:

PSuq,= 10(280) + 2(88) + 130) 4 3(300)

WX4+Y+2
where;

PSy,, I8 the prorated standard for nitro-
gen oxides when burning different
fuels shnultaneously, in nanograms
per joule heat input derived from all
fossll fuels fired or from all fossil fuels
and wood residue fired; :

w- is the percentage of total heat input
derived from lignite;

.x I8 the percentage of total heat input
derived from gascous fossi) fuel;

v i8 the percentage of total heat input
derived from liquid fossil fuel; and

218 the percentage of total heat input de-
rived {from solid fossil fuel (except lg-
nite)

(¢) When a fossi) fuel containing at
feast 25 percent, by welght, of coal
refuse is burned in combination with
gascous, liquid, or other solid fossil
fuel or wood residue, the standard for
nitrogen oxides docs not apply.

(d) Cyclone-fired units which burn
fuels containing at least 25 percent of
lignite that Is mined in North Dakota,
South Dakota, or Montana remain
subject to paragraph (aX5) of this sec-
tion regardless of the types of fuel
combusted in combination with that

lignite.

§ 60.45 Emission and fuel monitoring.

(a) Each owner or operator shall in-
stall, calibrate, maintain, and operate
continuous monitoring systems for meas-
uring the opacity of emissions, sulfur
dioxide emissions, nitrogen oxides emis-
sjons, and either oxygen or carbon di-
oxide except as provided in paragraph
(b) of this section.



(b) Certain of the continuous moni-
toring system requirements under para-
graph (a) of this section do not apply
to owners or operators under the follow -
ing conditions:

(1) For a fossi]l fuel-fired steam gen-
erator that burns only gascous fossil
fuel, continuous monitoring systems for
measuring the opacity of emissions and
sulfur dioxide emissions are not re-
quired.

(2) For a fossil fuel-fired steam gen-
erator that does not use a flue gas de-
sulfurization device, s 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 (d) of this
section.

(3) Notwithstanding § 60.13(b), in-
stallation of & continuous monitoring
system for nitrogen oxides may be de-
layed-until 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 applicable standards in
§ 80.44, a continuous monitoring system
for measuring nitrogen oxides emissions
is not required. If the initial performance
test results show that nitrogen oxide
emissions are greater than 70 percent of
the applicable standard, the owner or
operator shall install a continuous moni-
toring system for nitrogen oxides within
one year afier the date of the initia) per-
formance tests under § 60.8 and comply
with all other applicable monitoring re-
guirements under this part.

() If an owner or operator does not
install any continuous monitoring sys-
tems for sulfur oxides and nitrogen ox-
Mes, as provided under paragraphs (b)
(1) and (bY(3) or paragraphs (b)(2)
and (b)(3) of this section a continuous
monitoring system for measuring either
oxygen or carbon dioxide is not required.

(¢) For performance evaluations un-
der §60.13(c) and calibration checks
under §60.13(d), the following proce-
dures shall be used:

(1) 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) Bulfur dioxide or nitric oxide, as
applicable, shall be used for preparing
calibration gas mixtures under Perform-
ance BSpecification 2 of Appendix B to
this part.

(3) For affected facilities burning foa-
sil fuel(s), the span value for a continu-
ous monitoring system messuring the
opacity of emissions shall be 80, 90, or
100 percent and for g continuous moni-
toring system measuring sulfur oxides or
nitrogen oxides the span value shal]l be
determined as follows:

(in parts per million)

Foesd] fuel

Bpar valoe for Bpan valoe for

suliur dionide nitrogen oxidea
Uaa m 800
Rdquid 1, 000 800
Bohu

1, 800 800
1,000y 4 1,500z 800(x+y) 1,000

OCumbinations.

t Not applicable.
where:

xe=the fraction of totsl heat input derived
from gaseous foesl]l fuel, and

y=the fraction of total heat input derived
from liguid fossll fuel, and

x=the fraction of total heat input derived
from solid fossi]l fuel. )

(4) All spah velues computed under
paragraph (¢) (3) of this section for
burning combinations of fossil fuels shall
be rounded to the nearest 500 ppm.

(5) For a fossil fuel-fired steam gen-
erator that simultaneously burns fossil
fuel and nonfossil fuel, the span value
of all continuous monitoring systems
shall be subject to the Administrator's
approval,

(d) [Reserved}

(e) For any continuous monitoring
system installed under paragraph (a) of
this section, the following conversion
procedures shall be used to convert the
continuous montitoring data into units of
the applicable standards (ng/J, 1b/mil-
ijon Btu) :

(1) When & continuous monitoring
system for measuring oxygen is selected,
the measurement of the poliutant con-
centration e&nd 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 & wet
basis. When measurements are on s dry
basis, the following conversion procedure
ahall be used:

20.9
E=CF [50.9 - percent O;]

where:

K. C, ¥, and %0, sre determined under pars-
graph (f) of this section.

(2) When & continuous monitoring
system for measuring carbon dioxide is
selected, the measurement of the pol-
hitant concentration and carbon dioxide
concentration shall each be on & ocon-
sistent basis (wet or dry) and the fol-
owing conversion procedure shall be
used :

100
E=CF. [pcrccnt CO,]
where:

E, C, Fc and %CO, are determined under
paragraph (f) of this section.

(1) The values used in the equations
under paragraphs (e) (1) and (2) of this
pection are derived as follows:

(1) E=pollutant emissions, ng/J (lb/
million Btu).
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(2) C=pollutant concentration, ng/
dscm (1b/dscf), determined by mulitiply-
ing the average concentration (ppm» for
each one-hour period by 4 15v 10° M ng '
dsem per ppm (269v10° M Ib/dact
per ppm) where M --pollutant molecu-
Iar weight, g/g-mole (1b/lb-mole), M.
64.07 for sulfur dioxide and 46.0! fer ni-
trogen oxides.

(3) %0., %CO:= oxygen or carbon
dioxide volume (expressed as percent),.
determined with equipment specified un-
der paragraph (d) of this section.

(4) F, F.= a factor representing a
ratio of the volume of dry flue gases
generated to the calorific value of the -
fuel combusted (F), and a factdr repre-
senting a ratio of the volume of carbon
dinxide generated to the calorific value
of of the fuel combusted (F.), respective-
ly. Values of F and F. are given as fol-
lows:

(1) For anthracite coal! as classified
according to ASTM. D 388-86 F=
2.723x107" dscm/J (10,140 dscf/million
Btw) and F.=0532x10" scm COyJ
(1,980 scf CO,/million Btu).

(41) For subbituminous and bituminous
coal as classified according to ASTM D
388-66. F=2637TX10' dsem/J (9.820
dscf/million Btu) and F.=0486x10"
scm COa/J (1,810 scf CO2/million Btu) .

(i For liquid fossil fuels including
crude, residual, and distiliate olls,
F=2476x10" dscm/J (9.220 dscf/mi-
llon Btu)and P.=0.384 X 10"’ scm COwvJ
(1,430 scf CO2/million Btu).

(tv) For gaseous Jossll fuels, F=2.347
X107 dscm/J (8,740 dscf/million Btu).
For naturs] gas, propane, and butane
fuels, F.=0.279x10"7 scm COa/J (1,040
ac{ COsy/million Btu) for natura] gas,
0.322x 107" scn CO3/J (1,200 scf CO3/
million Btu) for propane, and 0.338 10
scm CO2/J (1,280 scf COs/million Btu)
for butane.

(v) Por bark F=2.580X10" dscm/J
(9,640 dscf/million Btu) and P.=0.500
X107 scm CO:/J (1,860 scf CO,/million
Biu). Por wood residue other than hark
F=2482X10"dscm/J (9,280 dscl/millicn
Btu) and P.=0494X10" scm COVJ
(1.840 scf COy/millinn Rin) .

(vi) For lignite coal as classified ac¢-
cording to ASTM. D 388-66,
F=2.659%10"" dscm/J (9900 dscf/mi}-
Jion Blu) and F.=0.516 x 10" scmn CO./
J (1920 scf CO,/million Btu).

(5) The owner or operator may use the
following equation to determine an F
factor (dscm/J or dscf/million Btu) on .
a dry basis (If it is desired to calculate F
on & wet basis, consult the Administra-
tor) or F¢ {actor (scm COa/J, or scf COa/
million Btu) on either basis in lieu of the
F or Fe factors specified in paragraph
() (4) of this section:



£ = 10+ 227:2 (pot. B)+05.5 (pot. C)+35.6 {pot. 8) 487 (pet. N) =267 (pot. 0))
. re) .

(SI units)

ra1C3.04(%H) +1.53(%C) +gggf%5) +0.14(%N) --0.46(%0))

(English units)

,._3.ox1%-_-6(vga. ()

(SI units)

p o 821X10(%C)
b v

(English units)

@) H, C, 8, N, and O are content by
weight of hydrogen, carbon, sulfur, ni-
trogen, and oxygen (expressed as per-
oent), respectively, as determined on the
same besis as OCV by ultimate analysis

of the fuel fired, using A.8.T.M. method
D3178-7¢ or D3176 (solid fuels), or com-
puted from results using A.8.T.M. meth-
ods D1137-83(70), D1945-84(73), or
ax‘m-a':m) (gaseous fuels) as applica-

(> GCV 45 the gross calorific value
(kJ/kg. Btu/lb) of the fuel combusted,
determined by the A.5.T.M. test methods
D 2015-86(72) for solid fuels and D 1826-
64(70) for gaseous fuels as applicable.

(111) For aflected facilities which fire
both fossfl fuels and nonfoss{] fuels, the
F or F. value shall be subject to the
Administrator's approval.

(8) For affected facilities firing com-
binstions of foasi] fuels or foasl] fuels and
wood residue, the F or F, factors deter-
mined by paragraphs (f) (4) or (f)(8) of
this section shall be prorated in accord-
::ce with the applicable formuls as fol-

wa:

r._-f\f_}x.r‘ or r.-$l XiP),

where:
Xi=the traction of tota! hest input
derived from each type of fuel
(e.g. natura! gas, bituminous

coal, wood residus, sic.)

Fior (Fe) mthe applicable F or F. factor for
each fuel type determined in
accordance with paragraphs
(f)(4) and (£)(B) of this
section.

fnxzthe number of fuels being
burned in combination.

(g) For the purpose of reports required
under § 60.7(c), periods of excess emis-
sions that shall be reported are defined

.as follows:

(1) [Reserved)

(2) Bulfur dioxide, Extess ¥missions
for affected facilities are defined as:

(1) Any three-hour period during
which the average emissions (arithmetic
average of three contiguous one-hour pé-
riods) of sulfur dioxide as measured by a
continuous monitoring system exceed the
applicable standard under § 60.43.

(1) [Reserved) :

(8) Nitrogen oxides. Excess emissions
for affected facilities using & continuous
monitoring system for messuring nitro-
gen oxides are defined as any three~hour
period during which the average emis-
sions (arithmetic average of ‘three con-
tiguous one-hour periods) exceed the ap-
plicable standards under § 60.44.

(Sec. 114 of the Clean Afir Act as amended
(43 UAC. 18570-0).)-

References:

60.2
60.7
60.8
60.11
60.13

Reference Methods 6, 7, 9

Specifications 1, 2, 3
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Subpart G—Standards of Performance for
Nitric Acid Plants

§ 60.70 Applicability and designatior. of
affected facility.

(a) The provisions of this subpart are
spplicable to each nitric acid production
unit, which is the affected facility.

(b) Any facility under paragraph (aj
of this section that commences construc-
tion or modification after August 17,
1971, is subject to the requirements of
this subpart.

§ 60.71 Definitions.

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

(a) “Nitric acid production unit”
means any facility producing weak nitric
acid by either the pressure or atmos-
pheric pressure process.

(b) “Weak nitric acid” means acid
which is 30 to 70 percent in strength.

$ 60.72 Siandard for nitrogen oxides.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 {s 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:

(1) Contain nitrogen oxides, ex-
pressed as NO,, in excess of 1.5 kg per
metric ton of acid produced (3.0 1b per
ton), the production being expressed as
100 percent nitric acid.

(2) Exhibit 10 percent opacity, or
greater.

§ 60.73 Emission monitoring.

(a) A continuous monitoring system
for the measurement of nitrogen oxides
shall be installed, calibrated, maintained,
and operated by the owner or operator.
The pollutant gas used to prepare call-
bration gas mixtures under paragraph
2.1, Performance Specification 2 and for
callbration checks under § 60.13(d) to
this part, shall be nitrogen dioxide (NO,).
The span shall be set at 500 ppm of nitro-
gen dioxide. Reference Method 7 shall
be used for conducting monitoring sys-
tem performance evaluations under § 80.-
13(c).

(b) The owner or operator shall estab-
lish a conversion factor for the purpose
of converting monitoring data into units
of the applicable standard (kg/metric
don, 1b/short ton) . The conversion factor
shall be established by measuring emis-
slons with the continuous monitoring
system concurrent with measuring emis-
sions with the applicable reference meth-
od tests. Using only that portion of the
continuous monitoring emission data
that represents emission measurements
concurrent with the reference method
test periods, the conversion factor shall

be determined by dividing the reference
method test data averages by the moni-
toring data averages to obtain a ratio ex-
pressed in units of the applicable stand-
ard to units of the monitoring data, 1.e.,
kg/metric ton per ppm (Ib/short ton per
ppm). The conversion factor shall be re-
established during any performance test
under § 60.8 or any continuous monitor-
ing system performance evaluation under
§ 60.13(c),

(¢) The owner or operator shall record
the dally production rate and hours of
operation.

(d) [Reserved]

(e) For the purpose of reports required
under § 60.7(c), periods of excess emis-
sions that shall be reported are defined
a3 any three-hour period durlng which
the average nitrogen oxides emissions
(arlthmetic average of three contiguous
one-hour periods) as measured by a con-
tinuous monitoring system exceed the
standard under § 60.72(a).

(Bac. 114 of the Clean Air Act as amended
(42 UB.C. 18570-9) ).
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Subpart H——8tanderds of Performance for
Sulfuric Acid Plants

§ 60.80 Applicability and designation of
affected facility.

{(a) The provisions of this subpart are
applicable to each sulfuric acid produc-
$ion unit, which is the affected facility.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after August 17,
1971, i subject to the requirements of
this subpart.

§ 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) “Bulfuric acid production unit”
means any facility producing sulfuric
acid by the contact process by burning
elemental sulfur, alkylation acid, hydro-
sen 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 scid
mist, as measured by Method 8 of Ap-
pendix A to this part or an equivalent or
alternative method.

§ 60.82 Standard for sulfur dioxide.

(a) On and after the date on which the
performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from any affected
facllity 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.80,. - .

* * *

* *

§ 60.84 Emission monitoring.

(a) A continuous monitoring system
for the measurement of sulfur dioxide
shall be installed, calibrated, maintained,
and operated by the owner or operator.
The pollutant gas used to prepare cali-
bration gas mixtures under paragraph
2.1, Performance Specification 2 and for
ecalibration checks under §60.13(d),
shall be sulfur dioxide (80,). Reference
Method 8 shall be used for conducting
monitoring system performance evalua-
tions under § 60.13(c) except that only
the sulfur dioxide portion of the Method
8 results shall be used. The span shall be
set at 1000 ppm of sulfur dioxide.

(b) The owner or operator shall estab-
lish a conversion factor for the purpose
of converting monitoring data into units
of the applicable standard (kg/metric
ton, 1b/short ton). The conversion fac-

tor shall be determined, as & minimum,
three times daily by measuring the con-
oentration of sulfur dioxide entering the
converter using suitable methods “(e.g.,
the Reich test, National Air Pollution
Control Administration Publication No.
909-AP-13) and calculating the appro-
priate conversion factor for each eight-
hour period as follows:

CF=k 1.000 0.016rJ
r—s

where:

OPF =oconversion factor (kg/metric ton per
ppm, lb/short ton per ppm).

k =conatant derived from material bal-
ance. For determining CP in metric
units, k=0.0653. For determining CP
in English units, k=0.1308.

r =percentage of sulfur dioxide by vol-
ume entering the gas converter. Ap~
propriate corrections must be made
for air injection plants subject to the
Administrator's approval.

8 =percentage of sulfur dioxide by vol-
ume In the emissions to the atmos-
phere determined by the continuous
monitoring system required under
paragraph (a) of thia section.

(¢) The owner or operator shall re-
cord all conversion factors and values un-
der paragraph (b) of this section from
which they were computed (e, CP, I,
and 8),

. (d) [Reserved]

(¢) For the purpose of reports under
§ 60.7(c), periods of excess emissions
shall be all three-hour periods (or the
arithmetic average of three consecutive
one-hour periods) during which the in-
tegrated average sulfur dioxide emissions
:xceed the applicable standards under

60.82.

(Bec. 114 of the Clean Alr Act as amended
(42 U.8.C. 1887c-9).)-
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Subpart J—Standards of Performancs for
Petroleum Refineries

§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
regencrators, fuel gas combustion de-
vices, and all Claus sulfur recovery
plants except Claus plants of 20 long
tons per dayv (L'TD) 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 coni-
bustion device under paragraph (a) of
this section which commences con-
struction or modification after June
11, 1973, or any Claus sulfur recovery
plant under paragraph (a) of this sec-
tion which commences construction or
modification after October 4, 1976, is
subject to the requirements of this
part,

§ 60.101 Definitions.

As used In this subpart, all terms not
deflned hereln shall have the meaning
glven them in the Act and in Subpart A.

(a) “Petroleum reflnery” means any
facility engaged in producing gasoline,
kerosene, distillate fuel oils, residual fuel
olls, lubricants, or other products
through distillation of petroleum or
through redistillation, cracking or re-
forming of unfinished petroleum
derivatives.

(b) *“Petroleum” means the crude ofl
removed from the earth and the oils de-
rived from tar sands, shale, and coal.

(c) “Process gas’” means any gas gen-
erated by a petroleum reflnery process
unit, except fuel gas and process upset
gas as defined in this section.

(d) “Fuel gas” means any gas which
is generated by a petroleum refinery
process unit and which is combusted, in-
cluding any gaseous mixture of natural
gas and fuel gas which is combusted.

(e) "Process upset gas’ means any gas
generated by a petroleum refinery process
anit as a result of start-up, shut-down,
upset or malfunction,

(1) “Refinery process unit” means any
segment of the petroleum reflnery in
which a specific processing operation is
conducted.

(g) “Fuel gas combustion device”
means any equipment, such as process
heaters, bollers and flares used to com-
bust fuel gas, but does not include fluid
coking unit and fluid catalytic cracking
unit incinerator-waste heat boilers or fa-
cilitles in which gases are combusted to
produce sulfur or sulfuric acid.

(h) “Coke burn-off” means the coke
removed from the surface of the fluld
catalytic cracking unit catalyst by com-
bustion in the catalyst regenerator. The
rate of coke burn-off is calculated by the
formula specified in § 60.106.

(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 emisslon 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 8 petroleum refinery which has
a crude oil processing capacity of
50,000 barrels per stream day or less,
and which is owned or controlled by a
refinery with a total combined crude
oil processing capacity of 137,500 bar-
rels per stream day or less.

8 60.102 Standard for particulate matter.

(n) 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:

* * * * *

(2) Qases exhibiting greater than 30
percent opecity, except for one six-min-
ute average opacity resding in any one
hour period.

* * * * *
§ 60.104 Standard for sulfur dioxide.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed, no
owner or operator subject to the provi-
sions of this subpart shall:

(1) Burn in any fuel gas combustion
device any fuel gas which contains hy-
drogen sulfide in excess of 220 mg/
dscm (0.10 gr/dscf), except that the
gases resulting from the combustion of
fuel gas may be treated to control
sulfur dioxide emissions provided the
owner or operator demonstrates to the
satisfaction of the Administrator that
this is as effective in preventing sulfur
dioxide emissions to the atmosphere
as restricting the H. concentration in
the fuel gns to 230 mg/dscin 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,
graph.
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is exempt from this para- .

(2) Discharge or cause the discharge
of any gases into the atmosphere from
any Claus sulfur recovery plant con-
taining in excess of:

(1) 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

(if) 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 {f emis-
sions are controlled by a reduction
control system not followed by incin-
eration.

(b) [Reserved)

260.105 Emission monitoring.

(a) Continuous monitoring systems
shall be instalied, calibrated, maintained,
and operated by the owner or operator as
follows:

(1) A continuous monitoring system
for the measurement of the opacity of
emissions discharged into the atmosphere
from the fluid catalytic cracking unit cat-
alyst regenerator. The continuous moni-
toring system shall be spanned at 60, 70,
or 80 percent opacity.

(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) A continuous monitoring system
for the measurement of sulfur dioxide in
the gases discharged into the atmosphere
from the combustion of fuel gases (ex-
cept where a continuous monitoring sys-
tem for the measurement of hydrogen
sulfide is installed under paragraph (a)
(4) of this section). The pollutant gas
used to prepare calibration gas mixtures
under paragraph 2.1, Performance Speci-
fication 2 and for calibration checks un-
der §60.13(d), shall be sulfur dioxide
(80,) . The span shall be set at 100 ppm.
For conducting monitoring system per-
formance evaluations under § 60.13(¢),
Reference Method 6 shall be used.

(4) An instrument for continuously
monitoring and recording concentra-
tions of hydrogen sulfide in fuel gases
burned in any fuel gas combustion
device, if compliance with
§ 60.104(a)(1) is achieved by removing
H,S from the fuel gas before it is
burned; fuel gas combustion devices
having a common source of fuel gas
may be monitored at one location, if
monitoring at this location accurately
represents the concentration of H,S in
the fuel gas burned. The span of this
continuous monitoring system shall be
300 ppm.

(5) An instrument for continuously
monitoring and recording concentra-
tions of SO, in the gases discharged
into the atmosphere from any Claus
sulfur recovery plant if compliance
with § 60.104(a)(2) is achieved through



the use of an oxidation control system
or.a reduction control system followed
by incineration. The span of, this con-
tinuous monitoring systém shall be
sent at 800 ppm.

-(6) An instrument(s) for continuous-
1y monitoring and recording the con-
oentration of H.8 and reduced sulfur
compounds in the gases discharged
into the atmosphere from any Claus
sulfur recovery plant i{f compliance
with § 60.104(a) 2> 1§ achieved through
the use of a redu&ion control system
not followed by “incineration. The
span(s) of this egptinuous monitoring
system(s) shall be>set at 20 ppm for
monitoring and recording the concen-
tration of H,8 and 600 ppm for moni-
toring and recording the concentration
.of reduced sulfur compounds. .

(c) The average coke burn-off rate
{thousands of kilogram/hr) and hours of
operation for any fluid catalytic crack-
ing unit catalyst regenerator subject to
t.la 60.102 or §60.103 shall be recorded

ily.

(d) For any fluld catalytic cracking
unit catalyst regenerator which is subject
to § 60.102 and which utilizes an inciner-
ator-waste heat boller to combust the
exhaust gases from the catalyst regen-
erator, the owner or operator shall re-
cord daily the rate of combustion of
dquid or solid fossil fuels (Uters/hr or
kilograms/hr) and the hours of opera-
tion during which liquid or solid fossil
fuels are combusted in the incinerator-
waste heat boller.

(¢) For the purpose of reports under
§ 60.7(c), periods of excess emissions that
shall be reported are defined as follows:

(1) Opacity.

All one- hour periods which
oontain two or more six-minute periods
during which the average opacity as
measured by the eont.lnuoun monitoring
_system exceeds 30 perosn

(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 eracking unit cata-
lyst regenerator subject to § 80.103 ex-
ceeds 0.050 percent by volume,

(3) Sulfur dioxide. (1) Any three-
hour period during which the average
concentration of H.S8 in any fuel gas
combusted in any fuel gas combustion
device suliject to § 80.104(aX(1) exceeds
230 mg/dscm (0.10 gr/dsct), if compli-
ance is achieved by removing HsS from
the fuel gas before it is burned; or any
three-hour period .during which the
uwmemmm?;i&ntgr st?n' mhthe
ganes e atmosphere
from any ‘fuel gus combustion device
, subject to §60.104(a)(1) exceeds the
level specified in § 60.104(a)(1), if com-
pliance iz achieved by removing 80,
from the combusted fuel gases.

¢ii) Any twelve-hour period during
which the average concentration of
80; in the gases discharged into the
atmosphere from any Claus sulfur re.
~covery plant subject to §00,104(aX2).

.280 at zero percent
oxygen on & dry {s. if compliance
with MM.M(b) is_achieved through

‘tlas use of an oxidation contzrol system

or a reduction control system followed
by incineration; or any twelve-hour
period during which the average con-
centration of H.S, or reduced sulfur
compounds in the gases discharged
into the atmosphere of any Claus
sulfur plant subject to §60.104(a)2)
(b) exceeds 10 ppm or 300 ppm, respec-
tively, at zero percent oxygen and on a
dry basis if compliance is achieved
through the use of a reduction control
system not followed by incinerqtlon.
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Subpart N—Standards of Performance for
Iron and Steel Pants 3

§ 60.140 Applicability and designation
of affected facility. 64

(a) The affected facility to which the
provisions of this subpart apply is each
basic oxygen process furnace.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after June 11, 1973,
is subject to the requirements of this
subpart.

§ 60.141 Definitions.

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

(a) “Basic oxygen process furnace™
7, YPF) means any furnace producing

. by charging scrap steel, hot metal,
«... 7lux materials into & vessel and in-
troducing a high volume of an oxygen-
rich gos.

(bt »gteel preduction cycle” means
the - ~+rations required to produce each
bat. i steel and ingludes the following
majour- functions: Scrap charging, pre-
heating (when used), hot metfal charg-
ing, primary oxygen blowing, additional
-oxygen blowing (when used), and tap-
ping. )

(c) “Startup means the setting into
operation for the first steel production
cycle of a relined BOPF or a BOPF
which has been out of production for a
minimum continuous time period of
eight hours.

8 60.142 Siandard for particulate mat.

ler.

{a) On and after the date on which
the performance test required to he con-
ducted by § 0.8 is completed, no owner
or operator subject to the provisions of
tu's subpart shall discharge or cause
i~ discharge into the atmosphere from
any aflfected Iacllity any gases which:

(1) Contain particulate matter in ex-
cess of 50 mg/dscm (0.022 gr/dsct).

(2) Exit from a control device and
exhibit 10 percent opacity or greater,
except that an opacity of greater than
10 percent but less than 20 percent
may occur once per steel production
cycle.

§ 60.143 Monitoring of operations.

(a) The owner or operator of an af-
fected facllity shall maintain a single
time-measuring instrument which
shall be used in recording daily the
time and duration of each steel pro-
duction cycle, and the time and dura-
tion of any diversion of exhaust gases
from the main stack servicing the
BOPF.

(b) The owner or operator of any af-
fected facility that uses venturi scrub-
ber emission control equipment shall
install, calibrate, maintain, and con-
tinuously operate monitoring devices
as follows:

(1) A monitoring device for the con-
tinuous measurement of the pressure
loss through the ventur! constriction
of the control equipment. The moni-
toring device Is to be certified by the
manufacturer to be accurate within
1250 Pa (+1 inch water).

(2) A monitoring device for the con-
tinous 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 +5 percent of the design
water supply pressure. The monitoring
device’s pressure sensor or pressure
tap must be located close to the water
discharge point. The Administrator
may be consulted for approval of alter-
native locations for the pressure
sensar or tap.

(3) All monitoring devices shall be
synchronized each day with the time-
measuring instrument used under
paragraph (a) of this section. The
chart recorder error directly after syn-
chronization shall not exceed 0.08 cm

‘(Y2 inch).

(4) All monitoring devices shall use
chart recorders which are operated at
8 minimum chart speed of 3.8 em/hr
(1.5 in/hr).

(6) All monitoring devices are to be
recalibreated annually, and at other
times as the Administrator may re-
quire, In accordance with the proce-
duces under § 60,13(b)(3),

(c) Any owner or operator subject to
requirements under paragraph (b) of
this section shall report for each cal-
endar quarter all measurements over
any three-hour period that average
more than 10 percent below the aver-
age levels maintained during the most
recent performance test conducted
under § 60.8 in which the affected fa-
cility demonstrated compliance with
the standard under § 60.142(a)(1). The
accuracy of the respective measure-
ments, not to exceed the values speci-
fied in paragraphs (bX1) and (b)(2) of
this section, may be taken into consid-
eration when determining the mea-
sgrement result§ that must be report-
ed.

I11-17

References:

60.2
60.7
60.8
60. 11
60.13
Reference Methad
Specifications 1



Subpart P—8tandards of Performance for
Primary Copper Smelters

60.160 licability and designation
' of -leuodm factlity.

(a) The provisions of this subpart are
aplicable to the following affected factli-
ties in primary ocopper smelters: dryer,
roaster, smelting furnace, and copper
oonverter.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after October 18,
107¢, is subject to the requirements of
this subpart.

§ 60.161 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 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 pyrometallurgi-
ca) techniques.

(b) “Dryer” means any facllity in
which a copper sulfide ore concentrate
charge i3 heated in the presence of air
to eliminate a portion of the moisture
from the charge, provided less than 6§
percent of the sulfur contained in the
charge is eliminated in the facility.

(¢) “Roaster” means any facllity in
which a copper sulfide ore concentrate
charge is heated in the presence of air
to eliminate & 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
sulfide ore concentrate or calcine charge
leading to the formation of separate lay-
ers of molten slag, molten copper, and/or
copper matte.

(1) “Smelting furnace” means any
vessel in which the smelting of copper
sulfide ore concentrates or calcines is
performed and in which the heat neces-
sary for smelting is provided by an elec-
tric current, rapid oxidation of a portion
of the sulfur contained in the concen-
trate as it passes through an oxidizing
:t.mosphere. or the combustion of a foss

uel. :

(g) “Copper converter” means sany
vessel to which copper matte is charged
and oxidized to copper.

(h) “Bulfuric 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
useful 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 is provided pri-
marily by combustion of a foasil fuel.

(k) ‘““Total smelter charge” means the
weight (dry basis) of all copper sulfide
ore concentrates processed at a primary
copper smelter, plus the weight of all
other s0lid materials introduced into the
roasters and amelting furnaces at a pri-
mary copper smelter, except calcine, over
& one-month perfod.

(1) “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 Jead or 5.5 weight percent zinc, on
a dry basis.

* * * * *

§ 60.163 Siandard for sulfur dioxide.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions
of this subpart shall cause to be 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.

(b) Reverberatory smelting furnaces
shall be exempted from paragraph (a)
of ‘this section during periods when the
total smelier charge at the primary cop-
per smelter contains a high level of
volatile impurities.

(¢) A change in the fuel combusted
in a reverberatory smelting furnace shall
not be considered a modification under
this part.

§ 60.164 Standard for visible emissions.

(a) On and after the date on which
the performance test required to be con~
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from any 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 aflected
facility that uses a sulfuric acid plant to
comply with the standard set forth in
§ 60.163, any visible emissions which ex-
hibit greater than 30 percent opacity.

§ 60.165 Monitoring of operations,

{a) The owner or operator of any pri-
mary copper smelter subject to § 60.163
(b) shall keep & 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
total smelter charge and the welght
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 gnd
operste:
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(1) A continuous monitoring system
to monitor and record the opacity of
gases discharged into the atmosphere
from any dryer. The span of this system
shall be set at 80 to 100 percent opacity.

(2) A continuous monitoring system
to monitor and record sulfur dioxide
emissions discharged into the atmos-
phere from any roaster, smelting furnace
or copper converter subject to § 60.163
(a). The span of this system shall be
set at a sulfur dioxide concentration of
0.20 percent by volume.

(1) 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 concentr.ation of
0.20 percent by volume.

(1) 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 3 of Appendix
B to this part shall be Reference Method
6. For the performance evaluation, eacn
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.

(¢c) Bix-hour average sulfur dioxide
concentrations shall be calculated and
recorded dally for the four consecutive 6-
hour periods of each operating day. Each
six-hour average shall be determined as
the arithmetic mean of the appropriate
six contiguous one-hour average sulfur
dioxide concentrations 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
ag follows:

(1) 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).

(2) Bulfur 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 stundard 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 § 60.11(d) provided the
affected facility, including air pollution
control equipment, is maintained and
operated in & manner consistent with



good air pollution control practice for
minimizing emissions during these pe-
riods. Emissions in excess of the level of
the standard during periods of startup,
shutdown, and malfunction are not to be
included within the 1.5 percent.

(8Becs. 111, 114, and 301(a) of the Clean Aflr

Act as amended (42 U.B.C. 1857c-8, 1857¢c-0,
1857g(s)).)
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Subpart Q-——Standards of Performance for
Primary Zinc Smelters

§ 60.170 Applicability and designation
of nﬁ'oele.: facility.

(s) The provisions of this subpart are
applicable to the following affected facili-
ties in primary zinc amelters: roaster and
sintering machine.

(b) Any facility under paragraph Ty
of this section that commences construc-
tion or modification after October 186,
1874, is subject to the requirements of
this subpart.

$60.171 Definitions.

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

(8) “Primary zinc amelter” means any
installation engaged in the production, or
any intermediate process in the produc-
tion, of xinc or zinc oxide from zinc sul-
fide ore ooncentrates through the use
of pyrometallurgical techniques.

(b) “Roaster” means any facility in
which a zinc sulfide ore concentrate
charge is heated in the presence of air
to eliminate a significant portion (more
than 10 percent) of the sulfur contained
in the charge.

(¢c) “Sintering machine” means any
furnace in which calcines are heated in
the presence of air to agglomerate the
%ﬁtges into a hard porous mass called
o, r.”

(d) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process.

* * * * *

§$ 60.173 Standard for sulfur dioxide.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from any roaster
any gases which contain sulfur dioxide in
excess of 0.065 percent by volume.

(b)Y Any sintering machine which
eliminates more than 10 percent of the
sulfur initially contained in the zinc
sulfide ore concentrates will be consid-
ered as a roaster under pnmmph a)
of this section.

§ 60.174 Swuandard 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 eause to be discharged
into the atmosphere from any sintering
machine any visible emissions which ex-
hibit greater than 20 percent opacity.

(b) On and after the date on which
the performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged

into the atmosphere from any affected
facility that uses a sulfuric acid plant to
comply with the standard set forth in
§ 60.173, any visible emissions which ex-
hibit greater than 20 percent opacity.

§ 60.175 Monitoring of operations.

(&) 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
sintering machine. The span of this sys-
tem shall be set at 80 to 100 percent
opacity.

(2) A continudus monitoring system to
monitor and record sulfur dioxide emis-
sions discharged into the atmosphere
from any roaster subject to § 60.173. The
span of this system shall be set at a
sulfur dioxide concentration of 0.20 per-
cent by volume.

(1) The continuous monitoring system
performance evaluation required under
§ 60.13(c) shall be completed prior to the
initia]l performance test required under
§ 60.8. During the performance evalua-
tion, the span of the continuous monitor-
ing system may be set at a sulfur dioxide
concentration of 0.15 percent by volume
if necessary to maintain the system out-
put between 20 percent and 90 percent
of full scale. Upon completion of the con-
tinuous monitoring system performance
evaluation, the span of the continuous
monitoring system shall be set at a sulfur
dioxide concentration of 0.20 percent by
volume,

(11) For the purpose of the continuous
monitoring system performance evalus-
tion required under § 60.13(c), the ref-
erence method referred to under the
Field Test for Accuracy (Relative) in
Performance Bpecification 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 daily for the twelve consecutive
2-hour periods of each operating day.
Each two-hour average shall be deter-
mined as the arithmetic mean of the ap-
propriate two contiguous one-hour aver-
age sulfur dioxide concentrations pro-
vided by the continuous monitoring sys-
tem installed under paragraph (a) of
this section.

(¢) 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).
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(2) Bulfur dioxide. Any two-hour pe-
riod, as described in paragraph (b) of
this section, during which the average
emissions of sulfur dioxide, as measured
by the continuous monitoring system in-
stalled under paragraph (a) of this sec-
tion, exceeds the standard under § 60.173.

(Bec. 114 of the Clesn Alr Act as amended
(43 U.B.C. 1887¢-9) .).

References:

60.2

60.7

60.8

60.11

60.13

Reference Methods 6, 9
Specifications 1, 2



Subpart R—Standards of Performancs fer
Primary Lead Smelters

§ 60.180 Applicability and designation
of affecred facility.

(a) The provisions of this subpart are
applicable to the following affected
facilities in primary lead smelters: sin-
tering machine, sintering machine dis-

arge end, blast furnace, dross rever-

tory turnace, electric smelting fur-
nace, and converter.

(b) Any facllity under paragraph (a)
of this section that commences con-
struction or modification after October
16, 1974, is subject to the requirements
of this subpart.

§ 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
instaliation or any intermediate process
engaged in the production of lead from
lead sulfide ore concentrates through
the use of pyrometallurgical techniques.

(b) “Sintering machine” means any
furnace in which a lead sulfide ore con-
centrate charge is heated in the presence
of air to elilminate sulfur contained in
the charge and to agglomerate the
cherge into a hard porous mass called
“sinter.”

(¢) “Sinter bed” means the lead sulfide
ore concentrate charge within a sinter-

“ ing machine.

(d) “Sintering machine discharge end”
means any apparatus which receives sin-
ter as it is 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,

{f) “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-
centrate charge is generated by passing
an electric current through a portion of
the molten mass in the furnace.

(h) “Converter” means any vessel to
which lead concentrate or bullion is
charged and refined.

(i) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process.

* * * * *

§ 60.183 Siandard for sulfur dioxide.

() 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 visible emissions.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 1s completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from any blast fur-
nace, dross reverberatory furnace, or
sintering machine discharge end any
visible emissions which exhibit greater
than 20 percent opacity.

(b) On and after the date on which
the performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from any affected
facility that uses a sulfuric acid plant to
comply with the standard set forth in
§ 60.183, any visible emissions which
exhibit greater than 20 percent opacity.

§ 60.185 Monitoring of operations,

(a) The owner or operator of any
primary lead smelter subject to the pro-
visions of this subpart shall install and
operate:

(1) A continuous monitoring system
to monitor and record the opacity of
gases discharged into the atmosphere
from any blast furnace, dross rever-
beratory furnace, or sintering machine
discharge end. The span of this system
shall be set at 80 to 100 percent opacity.

(2) A continuous monitoring system
to monitor and record sulfur dioxide
emissions discharged into the atmos-
phere from any sintering machine,
electric furnace or converter subject to
$ 60.183. The span of this system shall
be set at a sulfur dioxide concentration
of 0.20 percent by volume.

(1) The continuous monitoring system
performance evaluation required under
§ 60.13(c) shall be completed prior to the
initial performance test required under
§ 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 {f necessary to maintain the sys-
tem output between 20 percent and 80
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 ot
0.20 percent by volume.

di) For the purpose of the continuous
monitoring system performance evalua-
tion required under § 60.13(c), the refer-
ence method referred to under the Field
Test for Accuracy (Relative) in Per-
formance Specification 2 of Appendix B
to this part shall be Reference Method
6. For the performance evaluation, each
concentration measurement shall be of
one hour duration. The poliutant 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
(d), shall be sulfur dioxide.
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(b) Two-hour average sulfur dioxide
concentrations shall be calculated and
recorded dally for the twelve consecu-
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 dloxide concentrations
provided by the continuous monitoring
system installed under paragraph (a) of
this section.

(¢) For the purpose of reports tre-
quired under § 60.7(c), periods of excess
emissions that shall be reported are de-
fined 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
§ 60.184(a).

(2) Bulfur dioxide. Any two-hour pe-
riod, as described in paragraph (b) of
this section, during which the average
emissions of sulfur dioxide, as measured
by the continuous monitoring system in-
stalled under paragraph (a) of this sec-
tion, exceeds the standard under § 60.183.

(8ec. 114 of the Clean Alr Act as amended
(42 U.B8.C. 1857c-8).).

* * * * *
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Subpart T—Standards of Performance for
the Phosphate Fertllizer Industry: Wet-
Process phoric Acid Plants

60.200 Applicability and designation
' of affected facility.

(a) The affected facility to which the
provisions of this subpart apply is sach
wet-process phoaphoric acid plant. For
the purpose of this subpart, the affected
facility includes any combination of:
n:lchtou. filters, evaporators, and hot-
wells, ‘

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after October
322, 1974, is suhject to the requirements
of this subpart.

§ 60.201 Definitions.

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

(a) “Wet-process phosphoric acid
plant” means any facility manufactur-
ing phosphoric acid by reacting phos-
phate rock and acid.

(b) “Total fluorides” means elemental
fluorine and all fluoride compounds as
measured by reference methods specified
in § 60.204, or equivalent or alternative
methods.

(¢) “Equivalent PO, feed” means the
quantity of phosphorus, expressed as
phosphorous pentoxide, fed to the proc-
ohs.

* * * * *

§ 60.203 Monitoring of operations.

* * ® * *

(¢) 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 =+0 percent over {ts op~
erating range.

(8ec. 114 of ths Clean Air Act as amended
(43 UAC. 28570-9).).

* * * * *
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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.

(a) The affected facility to which the
provisions of this subpart apply is each
superphosphoric acid plant. For the
purpose of this subpart, the affected
facility includes any combination of:
evaporators, hotwells, acid sumps, and
cooling tanks.

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after October
22, 1974, is subject to the requirements
of this subpart.

§ 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 fiuoride compounds
as measured by reference methods spe-
cified in § 60.214, or equivalent or alter-
native methods. .

(¢) “Equivalent P,O, feed” means the
quantity of phosphorus, expressed as
phosphorous pentoxide, fed to the
process.

* * * * *

§$ 60.213 Monitoring of operations.

* * * * *

(¢) The owmer 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 x § percent over {ts
operating range.

(8ec. 114 of the Clean Alr Act as amended
(43 UBC. 1857c-9).).

* * * * *

ITI-23

References:

60.2
60.7
60.8
60.11
60.13



Subpart V—8tandards of Performance for
the Phosphate Fertllizer industry: Diam-
monium Phosphats Piants

§ 60.220 Applicability and designation
of affecied facllity.

(4) The affected facllity to which the
provisions of this subpart apply is sach
granular diammonium phosphate plant.
For the purpose of this subpart, the ef-
fected facllity includes any combination
of : reactors, granulators, dryers, coolers,
screens, and mills.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after October 23,
1974, is subject to the requirements of
this subpart.

§ 60.221 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 diammonium phos-
phate plant” means any plant manu-
facturing granular diammonjum phos-
phate by reacting phosphoric acid with
ammonia.

(b) “Tatal fluorides” means elemental
fluorine and all fluoride compounds as
measured by reference methods speci-
fled in § 80.224, or equivalent or alter-
native methods.

(¢c) “Equivalent P,O, feed” means the
quantity of phosphorus, expressed as
phosphorous pentoxide, fed to the proc-
eS8,

* * * * *

§ 60.228 Monitoring of operations.
* * * * *

(c) 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.

(Bec. 114 of the Clean Alr Act as amended
(43 U.SC. 1857c-9) )«
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Subpart W—Standards of Performance for
the Phosphate Fertilizer industry: Triple
Superphaosphate Plants

§ 60.230 Applicability and designation
of affected facility.

(a) The affected facility to which the
provisions of this subpart apply is each
triple superphosphate plant. For the pur-
pose of this subpart, the affected facility
includes any combination of: mixers,
curing belts (dens), reactors, granula-
tors, dryers, cookers, screens, mills, and
facilities which store run-of-pile triple
superphosphate.

(b) Any facility under paregraph (a)
of this section that commences construc-
tion or modification after October 22,
1974, is subject to the requiremenmts of
this subpart.

§ 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.

(a) “Triple superphosphate plant”
means any facility manufacturing triple
superphosphate by reacting phosphate
rock with phosphoric acid. A run-of-pile
triple superphosphate plant includes
curing and storing.

(b) “Run-of-pile triple superphos-
phate” means any triple superphosphate
that has not been processed in a granu-
lator and is composed of particles at
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 cam-
pounds as measured by reference
methods specified in § 60.234, or equiva-
lent ar alternative methoda.

* * * * *

§ 60.233 Monitoring of operations.

* * * * *

(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.

{Sec. 114 of the Clean Alr Act as mnended

(42 UBC. 18870-9) .)»
References:

* * * * * 60.2
60.7
60.8
60.11
60.13
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Subpart X-—Standards of Performance for
the Phosphate Fertilizer industry: Gran-

" ular Triple Superphosphate $torage Fe-
cllities

§ 60.240 Applicability and designation
of affected facility. .

(a) The affected facility to which the
provisions of this subpart apply is each
granular triple superphosphate storsge
facility. For the purpose of this subpart,
the affected facility includes any combi-
nation of: storage or curing piles, con-
wveyors, elevators, screens, and mills.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after October 32,
197¢, is subject to the requirements of
this subpart.

§ 60.241 Definitions.

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

(s) “Granular triple superphosphate
storage facility” means any facility cur-
ing or storing granular triple superphos-
phate.

(b) “Total fluorides” means elemental
fluorine and all fluoride compounds as
measured by reference methods specified
in ’?&2“' or equivalent or alternative

methods.

‘(¢) “Equivalent P/O; stored” means
the quantity of phosphorus, expressed as
phosphorus pentoxide, being cured or
stored in the affected facility.

(d) “Fresh granular triple superphos-
phate” means granular triple superphos-
phate produced no more than 10 days
prior to the date of the performance test.

* * * * *

§ 60.243 Monitoring of operations.
* * ® * &

(¢) 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.

(Bec. 114 of the Clean Alr Act as amanded
(42 U.B.C. 1857c-9).).

* * * * *
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Subpart Y—Standards of Performance for
Coal Preparation Plants

§ 60.250 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to any of the following af-
fected facilities In coal preparation
plants which process more than 200 tons
per day: thermal dryers, 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.

(b) Any facility under paragraph (a)
of this section that commences constrc-
tion or modification after October 24,
1974, is subject to the requirements of
this subpart.

$ 60.251 Definitions.

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 facllity (excluding underground
mining operations) which prepares coal
by one or more of the following proc-
esses: breaking, crushing, screening, wet
or dry cleaning, and thermsl drying.

(b) “Bituminous coal” means solid fos-
sll fuel classified as bituminous coal by
A.8.TM, Deslignation D-388-86.

(¢) “Coal” means all solid fossil fuels
classified as anthracite, bituminous, sub-
bituminous, or lignite by AS.T.M. Des-
ignation D-388-66.

(d) “Cyclonic flow” means & spiraling
movement of exhaust gases within a duct
or stack.

(e) “Thermal dryer” means any fa-
cllity in which the moisture content of
bituminous coal is reduced by contact
with a heated gas stream which is ex-
hausted to the atmosphere.

(f) “Pneumatic coal-cleaning equip-~
ment’’ means any f{acility which classifies
bituminous coal by size or separates bi-
tuminous coal from refuse by application
of air stream(s).

(g) “Coal processing and conveying
equipment” means any machinery used
to reduce the size of coal or to separate
coal from refuse, and the equipment used
to convey coal to or remove coal and
refuse from the machinery. This in-
cludes, but is not limited to, breakers,
crushers, screens, and conveyor belts.

(h) “Coal storage system’” means any
facility used to store coal except for open
storage piles.

() “Transfer and loading system”
means any facility used to transfer and
load coal for shipment.

§ 60.253 Monitoring of operstions.

(a) The owner or operator of any ther-
mal dryer shall install, caltbrate, main-
tain, and continuously operate monitor-
ing devices as follows:

(1) A monitoring device for the meas-
urement of the temperature of the gas
stream at the exit of the thermal dryer
on a continuous basis. The monitoring
device is to be certified by the manu-
facturer to be accurate within +3° Fahr-
enheit.

(2) For affected facilities that use ven-
turi scrubber emission control equip-
ment:

() A monitoring device for the con-
tinuous measurement of the pressure loss
through the venturi constriction of the
control equipment. The monitoring de-
vice is to be certified by the meanufac-
turer to be accurate within +1 inch
water gage.

(i1) A monitoring device for the con-
tinuous measurement of the water sup-
ply pressure to the control equipment.
The monitoring device {3 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 section are to be recali-
brated annually in accordance with pro~
cedures under § 60.13(b) (3).

(Sec. 114 of the Clean Alr Act as amended
(432 U.B8.C. 1857c-9) ).
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Subpart Z—S8tandards of Performance for
Ferroalloy Production Facliities

§ 60.260 Applicability and designation
of affected facility.

() The provisions of this subpart are
applicable to the following affected fa-
cilities: electric submerged arc furnaces
which produoce silicon metal, ferrosilicon,
ealcium silicon, silicomangenese siroon-
fum, ferrochrome silicon, dllvery
fron, high-carbon ferrochrome, charge
chrome, standard ferromangsnese, sili-
comanganese, ferromanganese silicon, or
oalcium oarbide; and dust-handling

ent.

(d) Any facllity under parsgraph (a)
of this section thet commences construc-
tion or modification after October 31,
1074, is subject {0 the requirements of
this subpart.

§ 60.261 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) “Electric submerged arc furnace”
means any furnace wherein electrical
energy is converted to heat energy by
transmission of current between elec-
trodes partially submerged in the furnace
charge

(b) “Purnace charge” means any ma-
terial introduced into the electric sub-
merged arc furnace and may consist of,
but is not limited to, ores, slag, carbo-
naceous material, and limestone.

(¢) *“Product change” means any
change in the composition of the furnace
charge that would cause the electric sub-
merged arc furnace to become subject
to s different mass standard applicable
under this subpart.

(d) “Slag” means the more or less
completely fused and vitrified matter
separated during the reduction of a
metal from its ore,

(e) “Tapping” means the removal of
slag or product from the electric sub-
merged arc furnace under normal op-
erating conditions such as removal of
metal under normal pressure and move-
ment by gravity down the spout into the
ladle.

(1) “Tapping period” means the time
duration from initiation of the process
of opening the tap hole unt{l piugging of
the tap hole is complete.

(g) “Purnace cycle” means the time
period from completion of a furnace
product tap to the completion of the next
consecutive product tap.

(h) “Tapping station” means that
general area where molten product or
alag is removed from the electric sub-
merged arc furnace.

(i) “Blowing tap” means any tap in
which an evolution of gas forces or pro-
Jects jets of flame or metal sparks be-
yond the ladle, runner, or collection hood.

(§) “Furnace power input” means the
resistive electrical power consumption of

an electric submerged arc furnace as
mesasured in kilowatts.

(k) “Dust-handling equipment” means
any equipment used to handle particu-
late matter collected by the air pollution
control device (and located at or near
such device) serving any electric sub-
merged arc furnace subject to this sub-

rt.

() “Control device’ means the air
poliution control equipment used to re-
move particulate matter generated by an
electric submerged arc furnace from an
eflluent gas stream.

{m) “Capture system’ means the
equipment (including hoods, ducts, fans,
dampers, etc.) used to capture or trans-
port particulate matter generated by an
affected electric submerged arc furnace
to the control device.

(n) “Standard ferromanganese” means
that alloy as defined by A.8.T.M. desig-~
nation A99-66.

(0) “Bilicomanganese” means that
alloy as defined by A.B.T.M. designation
A483-66.

(p) “Calcium carbide” means material
containing 70 to 85 percent calcium car-
bide by welght.

(q) “High-carbon ferrochrome” means
that alloy as defined by A.8. T M. desig-
nation A101-66 grades HC1 through HC8.

(r) “Charge chrome” means that alloy
containing 52 ‘o 70 percent by weight
chromium, 5 to 8 percent by weight car-
bon, and 3 to 6 percent by weight silicon.

(8) “Silvery iron” means any ferro-
silicon, as defined by A.B.T.M. designa-
tion 100-69, which contains less than
30 percent silicon.

(t) “Perrochrome silicon” means that
alloy as defined by A.B8.T.M. designation
A482-86.

w) “Silicomanganese zirconium”
means that alloy containing 60 to 65 per-
cent by weight silicon, 1.5 to 2.5 percent
by weight calcium, 5 to 7 percent by
welght zirconium, 0.76 to 1.25 percent by
weight aluminum, 5 to 7 percent by
weight manganese, and 2 to 3 percent by
weight barium.

(v) “Calcium silicon” means that
alloy ag deflned by A.8.T.M. designation
A495-64.

(w) “Ferrosilicon” means that alloy as
defined by A.8.T .M. designation A100-69
grades A, B, C, D, and E which contains
60 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 86 percent by
weight manganese, 28 to 32 percent by
weight silicon, and a maximum of 0.08
percent by weight carbon.

§ 60.262 Standard for purticulate mat.
ter.

(a) On and after the date on which the
performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
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into the atmosphere from any electric
submerged arc furnace any gases which:

* * * * *

(3) Exit from a control device and ex-
hibit 15 percent opacity or greater,

* * * * *

(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 atmasphere from any dust-han-
dling equipment any gases which exhibit
10 percent opacity or greater.

* * * * *

§ 60.264 Emission monitoring.

(a) The owner or operator subject to
the provisions 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).

() For the purpose of reports re-
quired under § 60.7(c), the owner or op-
erator shall report as excess emissions
all six-minute perfods in which the av-
erage opacity s 15 percent or greater.

* * * * *

§ 60.265 Monitoring of operations.

* * * * *

(b) The owner or operator subject to
the provisions of this subpart shall in-
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.

(¢) The owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, and maintain a monitor-
ing device that continuously measures
and records the volumetric flow rate
through each separately ducted hood of
the capture system, except as provided
under paragraph (e) of this section. The
owner or operator of an electric sub-
merged arc furnace that is equipped with
& 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 capture system for con-
trol of emissions from the tapping sta-
tion. The owner or operator may install
the monitoring device(s) 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 +10 per-
cent over its normal operating range and
must be calibrated according to the
manufacturer's instructions. The Ad-
ministrator may require the owner or



operator to demonstrate the accuracy of
the monitoring device relative to Meth-
ods 1 and 2 of Appendix A to this part.

(d) When performance tests are con-
ducted under the provisions of § 60.8 of
this part to demonstrate compliance
with the standards under §§ 60.262(a)
(4) and (5), the volumetric flow rate
through each separately ducted hood of
the capture system must be determined
using the monitoring device required
under paragraph (c¢) of this section. The
volumetric flow rates must be determined
for furnace power input levels at 50 and
100 percent of the nominal rated capacity
of the electric submerged arc furnace.
At all times the electric submerged arc
furnace is operated, the owner or oper-
ator shall maintain the volumetric flow
rate at or above the appropriate levela
for that furnace power input level de-
termined during the most recent per-
formance test. If emissions due to tap-
ping are captured and ducted separately
from emissions of the electric submerged
arc furnace, during each tapping period
the owner or operator shall maintain
the exhaust flow rates through the cap-
ture system over the tapping station at
or above the levels established during
the most recent perfermance test. Oper-
ation at lower flow rates may be consid-
ered by the Administrator 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.

(¢) The owner or operator may as an
alternative to paragraph (¢) 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 specific to the
operation of the affected electric sub-
merged arc furnace are acceptable for
demonstration of compliance with the
requirements of this paragraph. The
owner or operator shall maintain on file
& permanent record of the fan per-
formance curve (prepared for a specific
temperature) and shall:

(1) Install, callbrate, maintain, and
operate a device to continuously measure
and record the power consumption of the
fan motor (measured in kilowatts), and

(2) Install, calibrate, maintain, and
operate a device to continuously meas-
ure and record the pressure drop across
the fan. The fan power consumption and
pressure drop measurements must be
synchronized to allow real time compar-
isons of the data. The monitoring de-
vices must have an accuracy of +5 per-
cent over their normal operating ranges.

(1) The volumetric flow rate through
each fan of the capture system must be
determined from the fan power con-
sumption, fan pressure drop, and fan
performance curve specified under para-
grach (e) of this section, during any per-
formance test required under §60.8
to demonstrate compliance with the
standards under §§ 60.262(a) (4) and
(6). The owner or operator shall deter-
mine the volumetric flow rate at a repre-

sentative temperature 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 submerged arc furnace is op-
erated, the owner or operator shall main-
tain the fan power consumption and fan
pressure drop at levels such that the vol-
umetric flow rate is at or above the levels
established during the most recent per-
formance test for that furnace power in-
put level. If emissions due to tapping are
captured and ducted separately from
emissions of the electric submerged arc
furnece, during each tapping period the
owner or operator shall maintain the fan
power consumption and fan pressure
drop at levels such that the volumetric
flow rate is at or above the levels estab-
lished during the most recent perform-
ance test. Opcration at lower flow rates
may be considered by the Administrator
to be unacceptable operation and main-
tenance of the affected facility. The own-~
er or operator may request that these
flow rates be reestablished by conducting
new performance tests under § 60.8. The
Administrator may require the owner or
operator to verify the fan performance
curve by monitoring necessary fan oper-
ating parameters and determining the
gas volume moved relative to Methods 1
and 2 of Appendix A to this part.

(g) All monitoring devices required
under paragraphs (c¢) and (e) of this
section are to be checked for calibration
annually in accordance with the proce-
dures under § 60.13(b).

(Sec. 114 aof ths Clean Alr Act as amanded
(42 UBC. 1887¢-0).).

* * * * *
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Subpart AA—Standards of Performance
for Stes} Plants: Electric Arc Furmnaces

60.270 Applicabllity and designatien
' of affected facllity.

(a) The provisions of this subpart are
applioable to the following affected fa-
cllities in steel plants: electric arc fur-
naces and dust-handling equipment.

(d) Any fecility under paragraph (a)
of this section that commences construc-
tion or modification after October 21,
1974, i subject t0 the requirements of
this subpart. _

$ 60.271 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) “Electric arc furnace” (EAF)
means any furnace that produces molten
steel and heats the charge materials
with electric arcs from carbon electrodes.
Furnaces from which the molten steel is
cast into the shape of finished products,
such as in a foundry, are not affected fa-
cllities included within the scope of this
definition. Furnaces which, as the pri-
mary source of iron, continuously feed
prereduced ore pellets are not affected
facllities within the scope of this
definition.

(b) “Dust-handling equipment’” means
any equipment used to handle particu-
late matter collected by the control de-
vice and located at or near the control
device for an EAF subject to this sub-
part.

(¢) “Control device” means the air
pollution control equipment used to re-
move particulate matter generated by
an EAF(s) from the effuent gas stream.

(d) “Capture system” means the
equipment (including ducts, hoods, fans,
dampers, etc.) used to capture or trans-
port particulate matter generated by an
EAF to the air pollution control device.

(e) “Charge” means the addition of
iron and steel scrap or other matenals
into the top of an electric arc furnace.

() “Charging period” means the time
period commencing at the moment an
EAF atarts to open and ending either
three minutes after the EAF roof is
returned to its closed position or six
minutes after commencement of open-
ing of the roof, whichever is longer.

(g) “Tap” means the pouring of
molten steel from an EAF.

(h) “Tapping period’” means the time
period commencing at the moment an
EAF begins to tilt to pour and ending
either three minutes after an EAF re-
turns to an upright position or six
minutes after commencing to tilt, which-
ever is longer.

* * * * *

§ 60.272 Siandard for particulate mat-
ter.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from an electric arc
furnace any gases which:

* * * * *

(2) Exit from a control device and ex-
hibit three percent opacity or greater.

(3) Exit from a shop and, due solely
to operations of any EAF(s), exhibit
greater than zero percent shop opacity
except:

(1) Shop opacity greater than zero per-
cent, but less than 20 percent, may occur
during charging periods.

(1) 8hop opacity greater than zero
percent, but less than 40 percent, may
occur during tapping periods.

(ii1) Opacity standards under para-
graph (a) (3) of this section shall apply
only during periods when flow rates and
pressures are being established under
$ 60.274 (c) and ().

(iv) Where the capture system 18 op-
erated such that the roof of the shop is
closed during the charge and the tap,
and emissions to the atmosphere are pre-
vented until the roof is opened after
completion of the charge or tap, the shop
opacity standards under paragraph (a)
(3) of this section shall apply when the
roof is opened and shall continue to ap-
ply for the length of time defined by the
charging and/or tapping periods.

(b) On and after the date on which the
performance test required to be con-
ducted by § 60.8 is completed, no owner
or operator subject to the provisions of
this subpart shall cause to be discharged
into the atmosphere from dust-handling
equipment any gases which exhibit 10
percent opacity or greater.

§ 60.273 Emission monitoring.

(a) A continuous monitoring system
for the measurement of the opacity of
emissions discharged into the atmosphere
from the control device(s) shall be in-
stalled, calibrated, maintained, and op-
erated by the owner or operator subject
to the provisions of this subpart.

(b) For the purpose of reports under
§ 60.7(c), periods of excess emissions that
shall be reported are defined as all six-
minute perfods during which the aver-
age opacity is three percent or greater.

(8ec. 116 of the Clean Alr Acy a8 amended
(63 U.S8.C. 18570-9).).

* * * * *
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Subpart BB—Standards of Performance for
Kraft Pulp Mills

60.280  Applicability and designation of af-
fected facility.

(a) The provisions of this subpart
are applicable to the following affect-
ed facilities in kraft pulp mills: digest-
er system, brown stock washer system,
multiple-effect evaporator system,
black liquor oxidation system, recov-
ery furnace, smelt dissolving tank,
lime kiln, and condensate stripper
system. In pulp mills where kraft
pulping is combined with neutral sul-
fite semichemical 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

As 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
and pressure. Regeneration of the
cooking chemicals through a recovery
process is also considered part of the
kraft pulp mill.

(b) “Neutral sulfite semichemical
pulping operation” means any oper-
ation in which pulp is produced from
wood by cooking (digesting) wood
chips in a solution of sodium sulfite
and sodium bicarbonate, followed by
mechanical defibrating (grinding).

(c) “Total reduced sulfur (TRS)”
mecans the sum of the sulfur com-
pounds hydrogen sulfide, methyl mer-
captan, dimethyl sulfide, and dimethyl
disuifide, that are released during the
kraft pulping operation and measured
by Reference Method 16.

(d) “Digester system” means cach
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-

Definitions.

trate tanks used to wash the pulp fol-
lowing the digester system.

(4B “Muliipte-effeet evaporator
system®”  means  the  multiple-effect
cvaporators and associated
condenser(s) and hotwell(s) used Lo
concentrate the spent cooking lquild
that is separated from the pulp (black
liquor).

(g) “Black liquor oxidation system’
means the vessels used to oxidize, with
air or oxygen, the black liquor, and as-
sociated storage tank(s).

(h) “Recovery furnace” means either
a stralght kraft recovery furnace or a
cross recovery furnace, and includes
the direct-contact evaporator for a
direct-contact furnace.

(i) “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 semichemical 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 semichemical process and has a
green liquor sulfidity of more than 28
percent.

(k) “Black liquor solids” means the
dry weight of the solids which enter
the recovery furnace in the black
liquor.

(1) “Green liquor sulfidity” means
the suifidity 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.

(0) “Condensate stripper system”
means a column, and associated con-
densers, used to strip, with air or
steam, TRS compcunds from conden-
sate streams from various processes
within a kraft pulp mill.

§60.282 Standard foﬁ‘::rticulate matter.
t

(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 provj-
sions of this subpart shall cause to be
discharged into the atmosphere: --- -

(1) From any recovery furnace a.ny
gases which:

(1) Contain particulate matter in
excess of 0.10 g/dsem (0.044 gr/dscf)
corrected to 8 percent oxygen,

(ii) Exhibit 35 percent opacity or
greater.

(2) From any smelt dissolving tank
any gases which contain particulate
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matter in excess of 0.1 g/kg black
liquor solids (dry weight)[0.2 Ib/ton
black Hquor sollds (dry weight)]).

(1) From any Hme kiln any gnses
which contain particalate matter In
excess of:

() 0.15 g/dscm (0.087 gr/dscf) cor-
rected to 10 percent oxygen, when gas-
eous fossil fuel is burned.

(il) 0.30 g/dscm (0.13 gr/dscf) cor-
rected to 10 percent oxygen, when .
liquid fossil fuel is burned.

§60.283 Standard for total reduced sulfur
. (TRS).

(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 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.:

(1) The gases are combusted in a lime
kiln subject to the provisions of para-
graph (a)(5) of this section; or

(il) The gases are combusted in a re-
covery furnace subject to the provi-
sions of paragraphs (a)X2) or (a)3) of
this section; or

(ili) 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
subjJected to a minimum temperature
of 1200° F. for at least 0.5 second; or

(iv) It has been demonstrated to the
Administrator'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.

(2) 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 (dry
weight) [0.0168 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.



§60.2864 Monitoring of emissions and op-
erations.

(a) Any owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
systems:

(1) A continuous 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:
{nto the atmosphere from any lime
kiln, recovery furnace, digester
system, brown stock washer system,
multiple-effect evaporator system,
black liquor oxidation system, or con-
densate stripper system, except where
the provisions of § 60.283(a)(1) (iil) or
(iv) apply. These systems shall be lo-
cated downstream of the control
device(s) and the span(s) of these con-
tinuous monitoring system(s) shall be

t-

(i) At a TRS concentration of 30
pbm for the TRS8 continuous monitor-
ing system, except that for any cross
recovery furnace the span shall be set
at 50 ppm.

(i) At 20 percent oxygen for the
continuous oxygen monitoring system.

(b) Any owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
devices:

(1) A monitoring device which mea-
sures the combustion temperature at
the point of incineration of effluent
gases which are emitted from any di-
gester system, brown stock washer
system, multiple-effect evaporator
system, black liguor oxidation system,
or condensate stripper system where
the provisions of §60.283(a)(1)(ii)
apply. The monitoring device is to be
certified by the manufacturer to be ac-
curate within +1 percent of the tem-
perature being measured.

(2) For any lime kiln or smelt dis-
.solving tank using & scrubber emission
control device:

(1) A monitoring device for the con-
tinuous measurement of the pressure
loss of the gas stream through the
control pquipment. The monitoring
device is to be certified by the manu-
facturer to be accurate to within a
gage pressure of +500 pascals (ca. +2
inches water gage pressure).

(1) A monitoring device for the con-
tinuous measurement of the scrubbing
liquid supply pressure to the control
equipment. The monitoring device is
to be certified by the manufacturer to
be accurate within =15 percent of
design scrubbing liquid supply pres-
sure. The preasure sensor or tap is to

be located close to the scrubber liguid
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 provisions of
$60.283(aX(1Xiv) or §60.283(ax4)
apply.

(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
average shall be determined as the
arithmetic mean of the appropriate 12
contiguous 1l-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 cach operating day for the re-
covery furnace and Hme kiln. These
12-hour dverages shall correspond to
the 12-hour average TRS concentra-
tions under paragraph (c¢X1) of this
section and shall be determined as an
arithmetic mean of the appropriate 12
contiguous 1-hour average oxygen con-
centrations provided by each continu-
ous monitoring system installed under
paragraph (a)(2) of this section.

(3) Correct all 12-hour average TRS
concentretions to 10 volume percent
oxygen, except that all 12-hour aver-
age TRS concentration from a recov-
ery furnace shall be corrected to 8
volume percent using the following
equation:

Coorn=Crnasx(21 - X/21-Y)
where:
C.r=the concentration corrected for
oxygen.
Crea=the concentration uncorrected for
oxygen.

X =the volumetric oxygen concentration in
percentage to be corrected to (8 percent
for recovery furnaces and 10 percent for
lime kilns, inclnerators, or ovther de-
vices).

Y=the measured 12-hour average volumet.
ric oxygen concentration.

(d) For the purpose of reports re-
quired under §60.7(c), any owner or
operator subject to the provisions of
this subpart shall report periods of
excess emissions as follows:

(1) For emissions from any recovery
furnace periods of excess emissions

are:

(1) All 12-hour averages of TRS con-
centrations above 5 ppm by volume for
straight kraft recovery furnaces and
above 25 ppm by volume for cross re-
covery furnaces.

(if) All 8-minute average opacities
that exceed 35 percent.

(2) For emissions from any lime kiln,
periods of excess emissions are all 12-
hour average TRS concentration
above 8 ppm by volume.

(3) For emissions from any digester
system, brown stock washer system,
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multiple-effect evaporator system,
black liquor oxidation system, or con-
densate stripper system periods of
excess emissions are:

(1) All 12-hour average TRS concen-
trations above 5 ppm by volume unless
the provisions of §60.283(a)1) (1), (iD),
or (iv) apply; or

(if) All periods in excess of 5§ minutes
and their duration during which the
combustion temperature at the point
of incineration is less than 1200° F.
where the provisions of
§60.283(a)(1)(il) apply.

(e) The Administrator will not con-
sider periods of excess emissions re-
ported under paragraph (d) of this sec-
tion to be indicative of a violation of
§ 60.11(d) provided that:

(1) The percent of the total number
of possible contiguous perlods 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:

(1) One percent for TRS emissions
from recovery furnaces.

(ii) Six percent for average opacities
{rom recovery furnaces.

(2) The Administrator determines
that the affected facility, including air
pollution control equipment, is main-
tained and operated in a manner
which is consistent with good air pol-
lution control practice for minimizing
emissions during periods of excess
emissions.

§60.285 Test methods and procedures.

(a) Reference methods in Appendix
A of this part, except as provided
under § 60.8(b), shall be used to d&ter-
mine compliance with §60.282(a) as
follows:

(1) Mcthod 5 for the concentration
of particulate matter and the associat-
ed moisture content,

(2) Method 1 for sample and velocity
traverscs,

(3) When determining compliance
with § 60.282(a)(2), Method 2 for veloc-
ity and volumetric flow rate,

(4) Method 3 for gas analysis, and

(5) Method 9 for visible emissions.

(b) For Method 5, the sampling time
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.85 dscm/hr (0.53 dscf/min)
except that shorter sampling times,
when necessitated by process variables
or other factors, may be approved by
the Administrator. Water shall be
used as the cleanup solvent instcad of
acetone in the sample recovery proce-
dure outlined in Method 5.

(c) Method 17 dn-stack filtration)
may be used as an alternate method
for Method 5 for determining compli-
ance with §60.282(a)X1)d). Provided,
That a constant value of 0.009 g/dscm
(0.004 gr/dscf) is added to the results
of Method 17 and the stack tempera-



ture is no greater than 205° C (ca. 400°
F). Water shall be used as the cleanup
solvent instead of acetone In the
sample recovery procedure outlined in
Method 17.

(d) For the purpose of determining
compliance with §60.283(a) (1), (2),
(3), (4), and (5), the following refer-
ence methods shall be used:

(1) Method 16 for the concentration
of TRS,

(2) Method 3 for gas analysis, and

(3) When determining compliance
with §60.283(a)(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.

E = (CyssFym + CuesnFuesn + CousFous + C
omoaFoups) (Qse)/ BLS

Where:

E = mass of TRS emitted per unity of black
liquor solids (g/kg) (Ib/ton)

Ciuss == Average concentratio:: hydrogen
sulfide (H,S) during thL. test period,
PPM.

Cuan = average concentration of methyl
mercaptan (MeSH) during the test
period, PPM.

Chus = verage concentration of dimethyl
sulfide (DM3) during the test period,
PPM.

Coups = average concentration of dimethyl
disulfide (DMDS) during the test period,
PPM.

Fyay = 0.001417 g/m* PPM for metric units
= 0.08844 1b/ft* PPM for English units

Fyean = 0.00200 g/m? PPM for metric units
= 0.1248 1b, {t> PPM for English units

Fpys = 0.002583 g/m? PPM for metric units
= 0.1612 Ib/ft* PPM for English units

Foups = 0.003917 ¢/m* PPM for metric units
= 0.2445 1b/ft* PPM for English units

Q. = dry volumetric stack gas flow rate cor-
rected to standard conditions, dsem/hr
(dscf/hr)

BLS = black liquor solids feed rate, kg/hr
(lb/hr)

(4) When determining whether a
furnace is straight kraft recovery fur-
nace or a cross recovery furnace,
TAPPI Method T.624 shall be uscd 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;0O) and
substituted into the following equa-
tion to determine the green liquor sul-
fidity:

GLS = 100 CN.-%'N.:’ + Choow + Cn.uus)
Where:

QLS = percent green liquor sulfidity

Cuass = Bverage concentration of Nd., ex-
pressed as Na.O (mg/1) -

CyOH = average concentration of NaOH
expressed as Na,O (mg/1)

Cy:CQ, = average concentration of Na.CO,
expressed as Na,O (mg/1)

(e) All concentrations of particulate
matter and TRS required to be mea-
sured by this section from lime kilns
or incinerators shall be corrected 10
volume percent oxygen and those con-
centrations from recovery furnaces

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-
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Subpart HH—Stondards of Perfor-
mance for Lime Manufacturing
Plants '

Sec.

60.340 Applicabllity and designation of af-
fected facility, i

60.341 Definitions, -

60.342 Standard for particulate matter.

60.343 Monitoring of emissionis and oper-
ations.

60.344 'T'est methods and procedures.

AUTHORITY: Sec. 111 and 301(a) of the
Clean Air Act, as amended (42 U.8.C. 7411,
7601), and additional authority as noted
below.

§60.340 Applicability and designation of
affected facllity.

(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,
19717, is subject to the requirements of
this part.

§ 60.341 Definitiona.

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

(a) “Lime manufacturing plant” in-
cludes any plant which produces a
lime product from limestone by calci-
nation. Hydration of the lime product

"is also considered to be part of the
source. o e,

(b) “Lime product’ means the prod-
uct of the calcination process includ-
ing, but not limited to, calcitic lime,
dolomitic lime, and dead-burned dolo-
mite. e ,

(c) “Rotary lime kiIn” means a unit
with an inclined rotating drum which

is used to produce a lime product from .

limestone by calcination.

(d) “Lime hydrator” means a unit
used to produce hydrated lime prod-
uct. L '

§60.342 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted by §60.8 is completed,-no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere:

(1) Prom any rotary lime kiln any
gases which:

({) Contain particulate matter in
excess of 0.15 kilogram per megagram
of limestone feed (0.30 1b/ton).

(if) 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 1b/ton).

§ 60.343 Monitoring of emissions and op-
erations.

(a) The owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
a continuous monitoring system,
except as provided in paragraph (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.

kiln and the mass rate of lime feed to
any affected lime hydrator. The mea-
suring device used must be accurate to
within +5 percent of the mass rate
over its operating range.

(e) For the purpose of reports re-
quired wunder §60.7(c), periods of
excess emissions that shall be reported
are defined as all six-minute periods
during which the average opacity of
the plume from any lime kiln subject
to paragraph (&) of this subpart is 10
percent or greater.

(Sec. 114 of the Clean Air Act, as amended
(42 U.S.C. 7414).)

(b) The owner or operator of any.

rotary lime kiln using a wet scrubbing
emissfon control device subject to the
provisions of this subpart shall not be
required to monitor the opacity of the
gases discharged as required in para-
graph (a) of this section, but shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
devices: -

(1) A monitoring device for the con-
tinuous measurement of the pressure
loss of the gas stream through the
scrubber. The monitoring device must
be accurate within 4250 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 deslgn

-scrubbing liquid supply pressure.

(¢) The owner or operator of any
lime hydrator using & wet scrubbing
emission control device subject to the
provisions of this subpart shall install,
calibrate, maintain, and operate the
following continuous monitoring de-
vices: - . -

(1) A monitoring device for the con-
tinuous measuring of the scrubbing
liquid flow rate. The monitoring
device must be accurate within +5 per-,

- cent of design scrubbing liquid flow

rate. . - .
(2) A monitoring device for the con-

- tinuous measurement of the electric

current, in amperes, used by the scrub-
ber. The monitoring device must be ac-
curate within =10 percent over its
normal operating range. -

(d) For the purpose of conducting a

performance test under §60.8, the-

owner or operator of any lime menu-
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
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APPENDIX A - REFERENCE METHODS

The reference methods in this appendix are referred to in § 60.8 (Performance Tests) and
§ 60.11 (Compliance With Standards and Maintenance Requirements) of 40 CFR Part 60, Subpart A
(General Provisions). Specific uses of these reference methods are described in the standards
of performance contained in the subparts, beginning with Subpart D.

Within each standard of performance, a section titled "Test Methods and Procedures" is
provided to (1) identify the test methods applicable to the facility subject to the respective
standard and (2) identify any special instructions or conditions to be followed when applying
a method to the respective facility. Such instructions (for example, establish sampling rates,
volumes, or temperatures) are to be used either in addition to, or as a substitute for proce-
dures in a reference method. Similarly, for sources subject to emission monitoring requirements,
specific instructions pertaining to any use of a reference method are provided in the subpart or
in Appendix B.

Inclusion of methods in this appendix is not intended as an endorsement or denial of their
applicability to sources that are not subject to standards of performance. The methods are
potentially applicable to other sources; however, applicability should be confirmed by careful
and appropriate evaluation of the conditions prevalent at such sources,

The approach followed in the formulation of the reference methods involves specifications
for equipment, procedures, and performance. In concept, a performance specification approach
would be preferable in all methods because this allows the greatest flexibility to the user. 1In
practice, however, this approach is impractical in most cases because performance specifications
cannot be established, Most of the methods described herein, therefore, involve specific equip-
ment specifications and procedures, and only a few methods in this appendix rely on performance
criteria.

Minor changes in the reference methods should not necessarily affect the validity of the
results and it is recognized that alternative and equivalent methods exist. Section 60.8 pro-
vides authority for the Administrator to specify or approve (1) equivalent methods, (2} alter-
native methods, and (3) minor changes in the methodology of the reference methods. It should
be clearly understood that unless otherwise identified all such methods and changes must have
prior approval of the Administrator. An owner employing such methods or deviations from the
reference methods without obtaining prior approval does so at the risk of subsequent disapproval
and retesting with approved methods.

Within the reference methods, certain specific equipment or procedures are recognized as
being acceptable or potentially acceptable and are specifically identified in the methods. The
items identified as acceptable options may be used without approval but must be identified in
the test report. The potentially approvable options are cited as "subject to the approval of
the Administrator” or as "or equivalent.” Such potentially approvable techniques or alter-
natives may be used at the discretion of the owner without prior approval. However, detailed
descriptions for applying these potentially approvable techniques or alternatives are not pro-
vided in the reference methods. Also, the potentially approvable options are not necessarily
acceptable in all applications. Therefore, an owner electing to use such potentially approvable
techniques or alternatives is responsible for: (1) assuring that the techniques or alternatives
are in fact applicable and are properly executed; (2) including a written description of the
alternative method in the test report (the written method must be clear and must be capable of
being performed without additional instruction, and the degree of detail should be similar to
the detail contained in the reference methods); and (3) providing any rationale or supporting
data necessary to show the validity of the alternative in the particular application. Failure
to meet these requirements can result in the Administrator's disapproval of the alternative.
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NurHon 6—DETERMINATION OF SuvLPUR Ihoxnt
EMIBSIONS FROM BYATIONARY BUUK( LN

3. Brincipic eng ApplicadRily

1.1 Principle. A ‘nn smple is extracied frow the
sampling point io the swack. The sulluric acid mun
dncluding sulfur trioxide) and tbe sulfur diotide are
ssparaied. The sulfur Gioxide fraction is measured by
the barium-tborin titration method.

1.3 Applicahility. This method is applicable for the
derarmination of sulfur dioside emissions trom statjonary
sources. The minimum deteciable Hmit of the method
hag been deterniined to be 3.4 milligrams (mg) of 80y '?
(2.12X10°7 1b'L 0), Altbhough no upper lumit bas been
astablished, tests have shown thal ooncentrations as
high s 80,000 mg/m? of BO; can be coliecied eflicicntly
i two midget impingers, esch containing 15 milliliters
of 3 percent hydrogen peroxide. st 8 rate of 1.0 lpm for
30 minutes. Based on theoreiival calculstions, the upper
eon‘oﬂ,nnuw Lmit in & 20-lier sample 18 sbout $3,30V

m?,
ossible interferents are free ammonis, water-soluble
oations, and fluorides. The cations snd fuoridvs are
removed by glass woo) filiers snd an isopropancl bubbler,
snd hence do not affect the 80; anslveis. When sampier
are being taken from o gas stream with bigh concentrs.
tions of very fine metaliic fumes (such as in inlets o
e0Dtrol devicas), » high-eMcicncy glass fler Hltar mun
be used iv place of the glass woal plug (i.e., the one in
the prole’ Lo remove the cation interlerents,
+  Free amunonis interferes by reacting with 80y fo form
r‘lnicuhu sulfite and by reacting with the indicator.
free arumoNis 15 present (this can be determined by
knowledge of the process and noticing white partculate
metiar in the probe and isopropenol bubller), alterns
tve methods, pubject Lo the np?rovu of tbe Aduiwustre
tar, U.B. Environmeniad Protection Agency, are
required.

2 A4pporatus

21 Sampling. The mmpling trein is shown in
61, and component parts are d below, The
tester has the option of substituting sampling equip-
mant described {p Method § in place of the midget im-
ar equipment of Method 6. Bowever, the Method 8
must be modified 10 {nclude s heated filter bstween
the probe and isopropanol impinger, and the ‘operation
of the sampling train and sample must be et
flow rates and solution volumes defined in Method 8.
bas the option of determining 60,
simultaneously with particuiste matter snd moisture
determinations by (1) n’phciu the water in & Metbod 5
impinger system with gm\em perioxide solution, or
e) by nphcu\‘ the Method § water impinger system
th & Metbod § sopropano}-filer-peroxide system. The
g for 8Oy must be consistent with the procsdure

othod 8.
211 Probs. Borasilicate glass, or stainless stesl (other
materials of construction msy be used, subject 1o the
spproval of the Administrewor), approximately 6-mm
tngide diametar, with s besting system to prevent water
esondensation and s filter (either inotack or hested out-
stack) to remove particulste matiar, including sulturic
ocid mist. A plog of ﬂ;u wool is s sstisiactory filter.
1.2 Bubbzr snd Lmpingers. One midget bubbler,
:h"-b !“acted ln' ht: “(’,‘:n#i:: wol-‘s‘:oapqunm
w00 P re
sulfuric ecié mist essryover, and three 30-m! midgel
impingers. The bubbler and midget impingers must be
oounected 10 series with leak-free glass conpectors. Bili-
eone grease may be used, If necessary, to prevent leakage,
At the option of the tester, s midget impinger may be
ased {n place of the midget bubbler.
ety A
are su to spproval of T
Also, collectiop sfBciency must be shown to be at Jeast
90 percent for ssch tast run and must be documented in
the report. 11the efclency 1s found to be scceptable afier
-1: of three tests, er documentsation s not
uired. To conduct the efficiency test, an extrs o
added and analysed separstely. This
Dot contain more than 1 percent of

tal 8Os,
Qlass Wool. Borosilicate or quarts.
n‘:;‘cock Amnqﬂmolubk. beat-

. Dl nﬂwmomu. [ 4
ving

Y.

6 Tube. Tube ked with 6 to 16-mesh
4 dlica gel, or mndbnt. ["3 ‘I?th?:m'u
snd meter an 3 ac
] has bun‘?m-d previously, ary st f‘l&' E (350° ¥) for
rhoun. New sflics ge] ma, ‘o as recalved. Altarns-
uvd{;‘oﬁm 1 :lw d.- cu:a:.‘o o(" t:!rhm or bg:u)

used, subjec 1o dministrator.
-:. J v.hn'.u vedle v &. 10 regulste sample gas flow

nte.

14 Pump. Leak-free hragm p, or equiv-
|I=':t. to pull:n through tt?:.a‘ln. Ium?n small
between tbe‘cru.mg and rate meter 10 oliminate the
pulsstion eflect of the disphragm puznp on the rotameter.
o e Forwiiae 3 parcunt of e buasied

ow rete D
lo': rate of about 1000 ce/min.

3.1.10 Volume Mster. Dry gw meter, sufficlently
soourate Lo measure the mmple volume within 2 percent,
:llbnu-d at the -ak:‘ll;d fiow rlullc Andd mndltm

tually enocountered mmpling. and squip
vuhus ump;im&n gauge zmu‘t‘l:rmox:uw.‘:r ‘ud‘v
alant) o o measuring perature n
*C (M'PP’.

3.1.11 Barometar. Mercury, ameroid, or other barom-
oher capabie of measuring stmospheric pressure Lo within
1 7Y Hg (01 in. Hy). In many osses, the barometric

ing may be oblainad rom & nearby national weather
rvlol station, in which case the station value (which
the absolule barometric pressure) shall be requested
snd an sdjustmaent for elevation differences between
the weather station and sampling point shall be upplind
alarate of minus 2.5 mm Hg (0.1in. Hg) per 30m &’&m
elevation incresse or vice verss for ofeutlon decreasc.

2.1.13 Vacuum Gauge. At least 760 mm Hg (30 in.
Hg) gauge, 1o be used for leak check of the sampling

33 Sample Recovery.
8.3.1 Wash botties. Polyetbylene or gisss, 5060 m),

wo.

3.2.2 Btorage Bottles. Polyethylene, 100 ml, to store
impinger -m!)l- (one per sample).

3.3 Analysis.

2.3.1 Pipettes. Volumetric type, 5m), 30-m) (one per
sample), and 25-m| sizes.

3.5.2 Volumetric Flasks. 100-m! sise (one per sample)

100-mJ} sige.

34.3 Burettes. 5- and 50-m] sizes.

3.3.4 Erlenmeyer Flaaks. 250 ml-sise (one for sach
-mrk , and starrdard).
285 Dr':spm. Bottle. 125-m! sise, to add indicator.
323.6 Gradusted Cylindar. 100-m) size.
8pectroph oter. To v sbeorbance &.

N Lo L 4
382 nanometars
3. Respents

Unless otherwise indicated, sll reagents must conform
t0 the specifications established by the Committee on
Analytical Reagents of the American Chemical Bociety .
Where such specifications are not available, use the best
available e.

8.1 Bampling.

8.1.1 Water. Delonized, dist{lied to conform to ABTM
specificstion D1193-74, 'fype 3. At the option of the
analyst, the KMnO, test for oxidizable organic matter
may be omitted when Ng: concentrations of organic
matter are not expected to be preseit,

8.1.2 Ilsopropanol, 80 percent. Mix 80 m) of isopropanol
with 20 m) of dejonited, distilled water. Check each lot of
fsopropano! for peroxide Lmpurities as follows: shake 10
m! of isopropanol with 10 ml of Ireshly prepared 10
percent potastium lodide solution. Prepare s blank by
aimilarly treating 10 m) of distilied water. After ) minute,
read the absorhance st 382 nanometers on & spectro-
photometer. If absorbanos excesds 0.1, reject aicohol for

use.
Paroxides may be removed from isopropanol by redis-
) or by passage through s oolumn of sctivated
slumins; however, reagent grede isopropano! wilh
saitably low peroxide levels msy be obtained from com-
mercial sources. Rejection of contaminsted lots may,
therefore, be s more efficient procedure
313 ﬂ)drwrn Peroxide, § Percent. Dilute 30 peroent
hydrogen peroxide 1:9 (v/v) with deionized. tilled
water (80 ml is needed per sampie). Prepare fresh dally
3.1.4 Potassium Jodide Bolution, 10 Percent. Dissolve
10.0 grams K1 in delonized, distilied water snd dilute to
300 m!. Prepare when needed.
Bample Recovery.
1 Weater. Deionized, @istilied, as in 3.1.1.
2 Isopropanol, 80 Percent. Mix 80 mi of isopropano!
20 ro! of delonized, distilied water.
‘Anll

Water. Delonited, distilled, as in 3.1.1.
.2 Isopropanol, 100 percent.

N I S i
napbthol-3,6~di c acid, um ' oq -
hn': Diasolve 0.20 g in 100 ml of deionized, distilled
watar.

834 Barium Perchlorate 8olution, 0.0100 N, Dis
solve 1.05 g of barjum perchlorste trihyarate (Ba(C104):-
2H0] in {10 ml distilied water and diiute to 1 liter with
sopropancl. Altarnatively. 1.22 g of [BaCly'2H,0] ma)y

used instead of the perchlorste. Btandardite as in
8.8.

3.3.5 Sulturic Acld Btandard, 0.0100 N. Purrhase or
standardite (o «0.0002 N against 0.0100 N NaOH which
has previously been standardited nst potasgum
acid phthslate (primary standard grade).

4. Procedure.

4.1 Ssmpling.

4.1.1 Preparation of collection train. Measure 15 m! of
80 percent isopropanol into the midget bubbler and 18
ml of 3 percent hydrogen peroxide into each of the first
two midget impingers. Leave the final midget impinger
dry. Assembls the train as shown in Figure 6-1 Adjust
probe heater o 8 tempersture sufficlent to prevent water
condensation. Place crushed ice and water around the
lmpingers.
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412 Leak-check proredure A leak cherk prior to the
sampling run is optional however, a lesk check aftar tha
sampling run is mandatory. The leak check procedure is
as follows:

With the probe disconnected, place & vacuum gatige at
the injet to the bubbler and pull & vacuum of 250 mm
(101in ) Hg: plug or pinch off the outlet of the flow meter,
and then tum off !hempump The wacuum shall remain
stable for at least seconds  Carefully release the
vacuum gauge before releasing ihe flow meter end to
prevent beck flow of the impinger fluld

Other leak check procediras may be used, subject Lo
the approvsl of the Administrstor, U8R Environmental
Protection Agency The procedure used in Method 5 is
not suijtable for diaphragm pumpa

413 Bample coliection Record the initial dry gas
meter reading and barometric pressure To begin sam-
pling, position the tip of the probe st the sampling point,
oconnect the probe to the bubbler, and start the pump
Adjust the sample flow to 8 constant rate of ap-

ximately 10 liter'min as indicated by the rotameter
sintain this constant rete (=10 percent) during the
entire samplin{ run. Take resdings (dry gas meter,
temperatures a! g8s meter and at impinger outlet
and rate meter) st irast every 5§ minutes Adr:f more {ce
during the run to keep the tempersture of the gases
leaving the last impinger st 20° C (88° F) or legs. At the
oonclusion of each run, turn off the pump, remove probe
from the stack, and record the fina! readings Conduct s
loak check a3 in Section 4.1.2. (This leak check is manda-
tory ) If a leak is found, void the test run. Drain the loe
bath, and purge the remalning part of the train by draw-
ing clean smbient atr through the system for 15 minutes
ot the sampling rate

Clean ambient air can be provided by pass alr
through a charcoal filter or through an extrs midget
impinger with 15 ml of 3 percent Hi01. The tes er may
opt to simply use ambient ajr, without purificat on.

4.2 Sample Recovery. Disconnect the impingers after
purging Discard the contents of the midget bubbi-r. Pour
the contents of the midget impingers into & l:ak-free
Polyothylene bottle for shipment. Rinse the three midget
mpingers and the connecting tubes with deionized,
distilled water, and add the washings to the same nongr

the

oontainer. Mark the fiuid level. and identity
nmrh container.
4.3 Sample Anslysis. Note level of liquid in container,

and confirm whether any sample was during shi
ment; note this on analytical dsts sheet. If 8 noticead
amount of ieakage has occurred, either void the sample
or use methods, subject to the approval of the Adminis-
trator, L0 correct the final resuits.

Transfer the contents of the storage container to 8
100-m! volumetric fiask and dilute to exactiy 100 ml
with deionized, distilled water. Pipette a 20-m! aliquot of
this solution into a 250-mi Erlenmeyer fiask, add 80 ml
of 100 percent fsopropanocl and two to four drops of thorin
indicator, and titrste to & pink endpoint using 00100 N
barium perchlorste. Repeat and average the titration
volumes. Run a blank with each series of samples. Repli-
cate titrations must agres within 1 parcent or 0.2 ml,
whichever is larger.

(Norz.—Protect the 0.0100 N barium perchlorate
solution from evaporstion st all times.)

5. Cealibration

8.1 Metaring System.
5.1.1 Initial Calibration. Before jts injtisl use in the
field, first Jeak check the metering system (drying tube.
needle valve, pump, rotameter, and dry gas meter; as

follows: place 8 vacuum nugbn the inlet to the drying
tube and pull s vacuum of mm (10 in.) Hy: plug or
pinch off the outlet or the low meter, and then turmn off
the pum& The vacuum shall remain stable for at least
30 seconds. Carefully relesse the vacuum gauge before
releasing the flow meter end.

Neit, callbrate the metering system (st the sam
flow rafe specified by the method) as follows: co
an appropristely sizted wet test meter (o.g., ! litar per
revolution) to the inlet of the drying tube. Make three
independent calibration runs, st least five revolu-
tions of the dry gas meter per run. Calculate the calibre-
tion {actor, ¥ (wet test meter callbration volume divided
by the dry gas meter volume, both volumes adjusted to
the same reference tempersture and pressure), for esch
run, and average the results. If any Y value deviates by
more than 2 percent from the average, the metering
system i3 unacceptable for use. Otherwise, use the aver-
age as the calibration factor for subssquent test runa.

8.1.2 Post-Test Calibration Check. After each fleld
Legt series, conduct s callbration check as in Section 5.1.1
sbovs, except for the following variations: (a} the leak
check Is not to be conducted, (b) three, or mors revolu-
tions of the dry gas meler may be used, and (¢) onll.:vo
{ndependent runs need be made. If the calibration {actor
does not deviste by more than § percent from the injtial
calibration factor (determined in Section 5.1.1), then the
dry gas meter vyolumes obtained during the test series
sre acceptable. If the calibration Iactor devistes by more
than 5 percent, recalibrate the metering system a8 in
Bection 5.1.1, and for the calculations, use the cal{bration
factor (initia] or recalibration) that yields the lower gus
volume for sachb test ran.



8.2 Thermometers. Calibrate ageinst mercury-n-
glass thermometers.

8.3 Rotameter. The rotametar need not be calibrated
bat sbould be cleaned and maintained sccording to the
manufacturer's instruction.

lo Barometer. Calibrate .against & mercury barom-
u Barium Perchlorste Solution. !undlrdlu the

R R L
c ael w| i
bas besn added. pro

& Quleylgliony

C out calculstions, retaining st least one extrs

uun boyond thl( of tho uqulnd data. Round
ol ncum final calculation
[ 8] Nomondnun

C- =Conoentration of sulfur dioxide, dry basis
mrncud standard oonditions, mg/dscm

1b/dsch).
N-Nomnmy of bertim perchiorate titrant,

mllijequivalents/ml.
Pyyy=Barometric e ot the exit orifiee of the
dr mmcm mm Hg (in. Bg).
P...-?;nn dnnb)-oluu pressure, 760 mm Hg
.921in. Hg).
T-'é' e dry gas meter absolute temperature,
= K

T.\‘-Bundnd abeolute tempersture,
(528° R).

V.-\ olume of sample aliquot mnud ml.
Va=Dry gas volume as measured b y the dry gas
meter, dem (deh)

Va =D volume messured by the
) n:ﬁ,t“mvcud mdu:! con%mo'm,

dsam (dscf).
Vels=Total volume of solution in which the sulfar
dioxide sample is contained, 100 mi.
Vi=Volume of um lorate m.nm ased
lor the sarple,

N (sversge of replicate
V.--Volume of berfum perchlorate titrant used
lov the blank,

Y= meter calibration factor.
2. Ol-lq valent weight of sultur diozide.
62 Dry sample gas volume, corrected to standerd
conditions.
P bar

Vaoun=Va Y(T )(%)-K'YYLT—.—

Bquation ¢-1
where:
XK =038 *

K/mm Hg for metric uni
«17.84*R/in. Hg for English unlu.
$3 Bulfur dioxide concentration.

vi=va) N(55)

V-(n‘)

C.o,-x.

Equation §-2
where:

Xy=32.03 mg/meq. for metric units.

-7.tllxlo*l Im.q for English units.
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4 THERMOMETER
O PACKED STACK WALL MIDGET IMPINGERS
PWITR QU SILICA
WITH QUARTZ OR MIDGET BUBBLER DRYING TGuEaLE
PYREX WOOL) GLASS WOOL
ICE BATH”
THERMOMETER
' RATE METER  NEEDLE VALVE
DRY
GAS METER PUMP
Figure 6-1. SO2 sampling train. SURGE TANK
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Marwop 7—Dereanmramon orf Nrysooxs OxE
EummoNs Faox $TAT0NARY BOURCES

1. Principlc end Applioat ity

1.1 Principle. A grad s fs oollected in an evecu-
oted flask e&‘:‘wn&' [ d“g‘t: Jﬁuﬁc .al%-hny
peroxide absorbing solution, snd the nitrogen o8,
sxoept Ditrous oxide, are messured oolorimeterically
using the phenoldisulfonic acid (PDB) procedure.

1.2 ApplUcebility. This method is applicabls to the
S0Uross. 1‘;“ . :: o%dﬂ:‘::‘mwm‘%

. The ) o ] o
uhlwmmﬂm& (a8 NO») dry stan
@abio meter, without having to dliute the mmpla.
L. Apperatw

8.1 Bempling (see Figure 7-1). Other grab mmpling
systems of squipment, upoblo) of measuring sample
volume to within 3.0 percsnt and collecting s sufficient
sample volume to allow snalytical repr uclblug to
within &5 perosnt, will be considared acceptable altes-

ves, subject 10 approval of the Administrator, U.8.
avironmental Protection Agency. The (lollo
eguipment is used in sampling:

3.1.1 Probe. Borosllioate glase tubing, sufcleotly
heated to prevent water condensstion and ulard
with sn in-etack or cut-stack Altar to remove pale te
matter (s aplu; of zh- wool is sstisfactory for this

O e o b aox neoaosary 1 the Brobe
e probe.
ramains dry doring the purging period.

¢ Mention of trede names or specific produots doss not
eonstitute sndormsment by the Kovirnamental Pro-

tection Agenioy.

PROBE

213 Collection Fiask. Two-liter borosilicste, round
bottom fiask, with short neck and 24/40 standard taper
opening, protected sgainst implosion or breakage.

3.1.3 Fiash Valve T-bore stopcock oonnecled to s
94/40 standard taper joint.

2.1.4 Temperature Gauge. Dial-type thermometer, or
other temperature gauge, capable of messuring 1* C
(8* F) intervals trom -3 L0 C 1w 28° F). .

3.1.8 Vacuum Line NNH capabic of withstandi
& vacuum of 75 mm Hg (3in. Hg) absolute pressure, wit
“T sonnection and T-bore stopcock.

$.1.6 Vacuum Osuge. U-tube manometer, 1 meter
(8 1n.), with l-min (0.)-in.) divisions, or other p\ﬂ;
swmo g{ messuring pressure o within £3.0 mm

1010, Hp).

317 Pump. Capable of evacuating the collection
fiask Lo & pressure equal Lo or Jess than 75 mm Hg (3 1n.
B;) absolute.

1.8 Squecze Bulb. One-way.

21.9 Volumetric Pipette. 2> ml.

2110 Btogrocl and Ground Joint Greasc. A high
wacuum, high temperature chlorofiuorocarbon greas: is

vired. Halocarbon 25-36 has been found to be eflactive.

1.11 Barometer. Mercury, sneroid, or other barom-
oter capable of measuring stmospheric pressure to within
2.5 mm Hg (0.1 in. Hg), lu many cases, the barometric
meding may be obtained {rom s nearby national weather
service atation, in which case the station value (which s
the abaolute barometric pressure) ahall be requested and
an adjustment for elevsiion Aifferences between tbe
weathier station and sampling point shall be applied at s
rate of minus 2.8 mm Hg (0.1 in, Hg) per 30 m (100 f1)
elsvation increase, or vice versa for elevation decreasc.

2.2 Sampl+ Recovery. The following equipment ts

uired for sample recovery:
2.1 Greduated Cylinder. 50 m] with }-ml divisions,

2.2).2 Blorage Containers. Leak-free polyethylene
botties.

GROUND-GLASS SOC

3-WAY STOPCOCK:
T-B0RE. § PYREX,
2-owm BORE, 8-mm 0D

GROUND-GLASS CONE,

STANDARD TAPER, GROUND-GLASS
§ SLEEVE NO. 24/40 SOCKET, § NO. 125
' PYREX
]
]
Figure 7-1. Sampling train. flask vatve, and fiask.

FLASK SHIELDL L ' P

FLASK |

THERMOMETER
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2.2.3 Wash Bottie. Polyethylene or glase.
2.2.4 Olass 8urring Rod. 4 s
2.2.8 Test Paper for Indicating pH. T'o cover the pB
5 Analysi. For tb
. nalysis. For the anal , th
ment is neaded 7. the foilowing squip-
. ;i\lon:':l;:ln:tﬁc llo’lrwlu-d'l‘vozln ml, two 2 ml, one
. . tw0 10 ml, and on
§ ral one $ i ¢ 25 m) for sach sample

23.2 Poroslain Eveporsting Dishes. 176 0 260-m!
aapacits with Up for pouriw. one for each sample In:l
each standard. The Coors No. 45000 (shallow-form. 145
ml) has been found to be satisfartory. Alternatively,
polymethy! pentene beakers (Nalge No 1203, 150 ml). or
glase beakers (150 mi) msy be used. When gisas beaken
are used, etching of the beakers may csuse aolid matter
to be present in the snalytica) sten. the solids should be
n;n::edst:,v nltr‘:llc;in ;:oct Bection 4.3).
A sam Bath. Low-temperature ovens or therme

olatically controtind hot plates l" L be
lt;;rfep[l);bh' Tllfr}v)nﬂvga. g low 70° C (160" F)
ropping Pipeite or Dropper. Three required.

24.% Polyethylene Policeman. Sn"e
and each standard for each sample

236 Gradusted Crlinder. 100 m! with I-mi divisions.

2.3.7 Volumetric Flasks. 50 m) (one for each sampl¢),
100 ml (one for each sample and sach standard, snd one
?:n:)b' working standard KNOs solution), and 1000 mi
“3:& Bpectropbotometer. To measure absorbance at

;..:J;o er:‘d‘u;wd Pi (ie;‘o m‘l with 0.1-m) divisions.

.3, . r lndiost .

P range ol?mlr ng pH. To cover the
m:.x.n Apalytioal Balanoe. To measure to within 0.1

SQUEEZE BULB

FOAM ENCASEMENT

BOILING FLASK -
2 LITER, ROUND-BOTTOM, SHORT NECK.
WITH J SLEEVE NO. 24/40



8 Resgrur '

Unless otherwise indiosted, it s intended that all
reagents confortu to the specifications established by the
Commitise on AnM{uu] Reazents of the American
Cbemica! Boclety, where such specificstions are gvail

eable; otherwise, use the best available gradc,
3.) Bampling. To prepare the absorbing solutlon,
oagtiously add 2.8 ml ooncentrated HySO, to ) liter of

delonited. distilled water. Mix we!l and add 6 ml of 8
percent hydrogen peroxide, treshly prf‘lpu.rt«d from 30
percent hydrogen peroxide solution he ahsorbing
sojulion should be used within ) week of ita preparstion.
Do not expose Lo extreme hest or direct sunlight

8.2 Bample Recovery. Two reagents are required for
-mzple recovery

311 Bodium Hydroxide (IN). Dissolve 40 g NaOH
in defonized, dimilled water and dilute Lo § liter

8.2.2 Water Deionlsed, distilied 1o conform to ASTM
specification D1193-74, Type 3. At the option of the

snalyst, the KMNO, tast for oxidizable organic matter

may be omitted when m‘)h‘ oonoentrations of organic

matier are not expected to be present.

33 Anr:]dm or the analysis, the following reagents
are required:

3.3} Fuming Bulfuric Acid. 15 to 18 percent by weight
' trioxide. HANDLE WITH CAUTION.
.3.2 Pbenol. White solid.

4.8 Bultunc Acid. Concentrstsd, 95 percent mini-
pom asay. HANDLE WITH CAUTION.

$.3.4 Potassium Nitrate. Dried st 105 10 110° C (220
to 230° F) for & minimum of 2 hours just prior to prepars
tion of standard solution.

3.3.5 Btandard KNO, Bolution. Dissolve exactly
2.196 g of dried potassium nitrate (KNO;) in deionized,
distilie’ wuter and dilute to 1 liter with deiomized.
distillc . water in 8 1,000-m] volumetric flask

338 Working Btandard KNO, Bolution. Dilute 10
ml of . # standard solution to 100 ml with deionized
distilled” water. One millihter of the working standerd
solution is equivalent to 100 ug nitrogen diozlde (NOy}

3.3.7 Water. Deionized, distilled as in Bection 3.2.2

338 Phenoldisulionic Acid Bolution. Dissolve 25 ¢
ol gure white phenol in 150 mi concentrated sulfuric
acid on s steam bath Cool, sdd 75 ml tuming sulturic
acid, and heat st 100° C (212° F) for 2 hours Btore in
» dark, stoppered bottle.

4. Procedures

4.1 Bampling

€.1.1 Pipette 25 ml of absorbing solution into a sarople
flask, retaining 8 sufficient quantity for use in preparing
the calibration standards Insert the fiask valve stopper
into the flask with the walve in the ‘‘purge’’ position
Assemble the sampling train as showmn in Figure 7-1
and plsce the probe at the sampling point Make sure
that all fittings are tight and leak-free, and thst all
und glass joints have been properly greased with s
h-vacuum, high-temperature chlorofluorocarbon-
stopu grease. Turn ‘the flask wvaive and the

rum ve 0 their “evecuste’’ positions Evscuste
be &sk to 75 mm Hg (3 in. Hg) sbsolute pressure, or
Jest Evacuation to s pressure approaching the vapor
mun of water st the eu‘sﬂnf temperstire is desirable
the pump valve to its “vent” position and turn

off the pump. Check for leakage by observing the ma-
nometer for any pressure fluctustion. (Any varistion
ter than 10 mm Hg (0.4 in Hg) over a period of
minute is not acceptable, and the fiack is not to be
- used untll the leakage problem is ool . Preasure
tn the flask is not to exceed 75 mm Hg (3in. Hg) absolute
at the time sampling is commenced.) Record the volume
of the flask and valve (V;), the flask temperature (7)),
and the barometric Turn the fiask valve
eounterclockwise to its ‘‘purge’ position and do the
same with the pump vaive. e the probe and the
wvacuum tube using the squeere bulby. II condensation
occurs in the probe and the flask valve area, hest the

Rrobe sod e until the condensation disappears
vert, turn the pump valve Lo {is "'vent’’ ition. Tun
the flack valve clockwise to its “‘evacuste ' position and

record the difference in the mercury levels in the manom-
eter. The sbsolute internal pressure in the flask (P:)
s equal to the barometric pressure jess the manometer
Irmrnedistely turn the fiask valve to the “sam-
ple’’ position and permit the gas 1o enter the fiask until
pressures in the fiack and sample line (i e, duct, stack)
are squal This will usually require sbout 15 seconds.
a longer period indicates & “plug'’ in the probe, which
must be corrected before sampling is continued After
oollecting the sample, turn the fiack valve to its “‘purge”’
ition end disconnect the flack from the sampling

n. Bbake the fisck for st least 5 minutes
4.1.2 U the gas being snm&led contalns insufficient
axygen for the conversion of NO to NO: (eg., an ap-
plicable subpart of the standard may require taking s
sarnple of & calibration gas mixture of NO in Ni), then
otygen ahall be introduced into the fiask to permit this
econversion Oxygen may be introduced into the fisak
by one of three methods, (1) Before evacuating the
mrmpling flask, flush with pure cylinder oxygen, then
svaruste flask 10 75 mm Hg (31n. ff) absolule preasure
or lass, or (2) inject oxygen into the fiask after sampling.
of (3) terminate sampling with s minimum of 8¢ mm
Hg (2 in Hg) vacuum remaining in the flask, record
this final pressure, and then vent the fiask to the at-
mosphere until the flask pressure is almost equal to

stmospheric pressure.

42 Sample Recovery. Let the flask set for s minimum
of 16 hours and then shake the cohtents for 2 minutes
Counnect the fiask Lo & mercury filied U-tube manometer

Open the valve from the fisak 0 the manometar and

record the temperature (7,), the barometric
pressure, and the difference between the mercury level:
D the manometer. The absolute interna! pressure in
the flask (P/) is the barometric pressure Jess the man-
ometer reading. Transfer the contenty of ‘the flask wo o
ek -free polyethylene bottle Rinse the flask twice
with &m) portions of deionized, dustilled water and »dd
the rinse water 1o the bottie. Adjust the pH to between
9 and 12 by sdding sodium hydroxide (1 N), dropwise
{about 25 to 35 drops) Check the pH by dipping s
stirring rod into the solution and then touc the rod
to the pH test paper. Remove as little matarial as ble

this step Mark the height of the liquid level so
that the containe! cAn be checked for leakage after
transport Labe! the container o clearly identity its
contents Beal the container for shipping -

42 Analysis. Note the level of the liquid in contalner
and confirts whether or not any sample was lost during
shipment; note this on the analytical dats sheet. If
noticeable amount of leakage has occurred, either void
the sample or use methods, subject to the approval of
the Administrator, to correct the final results. lmmed)-
staly prior to snalysis, transfer the contents of thbe
shipping container to s 50-m! volumetric flask, and
rinse the container twice with 5ml portions of deionized,
distilled water. Add the rinse water to the and
dilute to the mark with deionited, distilled water, mix
thoroughly. Pipette s 25-m] aliquot into the prooelain
svaporsting dish. Return any unused portion of the
-.mgle to the polyethylene storage bottle. Evaporste
the 25-ml aliquot to dryness on s stearn bath and allow
to oool. Add 2 m! phenoldisulfonic acid solution to the
dried residue and triturate thoroughly with a poviethyl-
sane policernan. Make sure the solution contacts all the
remdue. Add 1 m) deionited, distilled water and four
drops of concentrated sulfuric acid. Heat the solution
oo & slearn bath for 3 minutes with occasional stirring.
Allow the solution to oool, sdd 2 ml deionized, distilled
water, mix well by stirring, and add concentrated am-
monium hydroxide, dropwise, with oonstant stirring,
antil the pH is 10 (a8 determined by pB paper). If the
smmple oontains solids, these must be removed by
filtration (centrifugation is an scceptable alternstive,
subject to the approval of the Administrator), as follows
filter through Whatman No. 41 filter paper into s 100-m!
volumetric flask: rinse the evaporating dish with three
5ml portions of deionized, distilled water; filter these
three rinses. Wash the filter with at Jeast three 15-m)
portions of deionited. dustilled weter. Add the filter
washings 1o the contents of the volumetric flask and
dilute to the mark with deionized, distilled water. If
solids are absent, the solution can be transferred directly
to the 100-m] volumetric fiask and diluted to the mark
with deionized. distilled water. Mix the contents of the
flask lhoroughlf, snd measure the absorbance at the
optimum wavelength used for the standards (Bection
5.2.1), using the blank solution as & rero reference. Dilute
the sample and the blank with equsl volumes of deion-
ised, distilled water 1f the sbsorhance exceads Ay, the
absorbance of the 400 ug N O standard (sec Bection 5.2.2).

§. Cailbration

8.1 Ylask Volurne. The volume of the coliection flash -
flask valve combination must be known prior 4o sam-
pling Assemble the flask and flask valve and 1l w3}

water, o the stopoock Measure the volume of water Lo
%10 m}. Record this volume on the fiask.

8.2 Bpectrophotometer Calibration.

5.21 C(D’ptimum Wavelength Determination. For both

1ed and verisble wavelength spectrophotometers.
oalibrete against standard certified wavelength of 410
nm, every 6 months. Alternatively, for variable wave
Jength spectrophotomelers, scan the spectrum between
400 and 415 nm using 8 200 ug N O1 standard solution (see
Bection 5.2.2). If 8 peak does not occur, the spectropho-
tometer ia probably malfunctioning, and should be re-
paired. When a k {s obtained within the 400 to 4186 nm
range, the wavelength at which this peak occurs shall be
the optimum wavelength for the measurement of ab-
sorbance for both the standards and samples.

8.2.2 Delermination of Spectrophotometer Calibrs:
tion Factor K. Add 0.0, 1.0, 2.0, 3.0. and 4.0 m) of the
KNO, working standard solution (1 ml=100 ug NOj) to
a series of five porcelain evaporsting dishes. To each,

2 m) of sbsorbing molution. 10 ml deionized, distilied
water, and sodium hydroxride (1N), dropwise, until the

H s between 9 and 12 (ahout 25 to 85 drops each).

eginning with the evaporstion step, fo'low the analy-
sis procedure of Bection 4.3, until the solution has been
transferred to the 100 m! volumetric flask and diluted to
the mark Measure the absorbance of rach solution. st the
optimum wavelength, as delermined in Bection 8.2.1.

his calibration procedure must be repested on each day
that samples are analyeed Calculate the spectropholom-
eter calibration factor as follows.

K= 100 A1+ 24r+34 444

AP+ A+ Ag+ AP
Equation 7-1

fiask

where:
K= Calibration factor
A= Absorbance of the 100-ug N O standard
Aj=Absorbance of the 200-,g NO, standard
A= Absorbance of the 300-ug N Os standard
A= Absorbance of the 400-ug N O, standard
.3 Barometer. Calibrate sgainst & mercury barom

oler.
§.4 Temperature Gauge. Calibrate dial! tharmome.ers

nst mercury-inglas thermometars.
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8.5 Vecuum Gsuge Calibrete m-cmnlultﬁwcu. 1
, Agl!nn & mercury manometer such a8 that apeci-
fied in 2.1.6.
5.6 Analytical Balsnce. Calibrate against standard
weights.

8. Culculations
Carry out the calculations, retaining at least one extra
decimal figure beyond that of the scquired data. Round
off figures after final calculations.
6.1 Nomencisture.
A= Absorbance of ssmple
C=Concentration of NO, as NO,, dry basis. cor-
rected (o0 standard oonditions, mg/dscm
(Ih/dsch )
F=Dilution factor (i e, 2/8, 26710, etc., regquired
only il sample dilution was needed to redtice
the ahsorbance into the range of calibration)
K.-g{mtro hotometer calibration factor
m =Hass of NO, as NO1 in gas sample, up
Py=Final absolute pressure of flask. mm Hg (in Hg)
Pi=1nitjal sbsolute pressure of flask, mm Hg (in

Ho)
P.u-%u)ndud absolute pressure, 760 mm Hg (20.92in

Q).
Tr=Final absolute temperature of flask °K (°R)
Ti=1nitia! shsolute temperature of flask. °K (°R)

Tuwd=Standard sbsolute tempersture, 293¢ K (628° R)
Vie=B8ample ’volume st standard conditions (dry
is), m
Vy=Volume of fiask and vaive, ml
Ve=Volume of absorbing solution, 26 m}
2=50/25, the aliquot factor. (If other than s 26-m!
aliquot was used for analvsic, the correspond. -
ing factor must he substituted)
6.2 Bample volume, dry basis, corrected to standard
oconditions

T.ld PI P|
V"‘P“d (Vl—‘ Ve) ['7,;—7;‘
o bP,_P,
=K|("[ 25!11]) T/ T.
Equation 7-2
where:
°K .
K,=0.3858 ———— for metric units
mm Hg
o
=17.64 in. Hg for English units
6.3 Total ug NO» per sample.
m=2K . AF

Equation 7-3

Notz.—If other than s 25-m! aliquot is used for analy-
sis, the Tactor 2 must be replaced by a corresponding
factor.

6.4 Bample concentrstion, dry basis, corrected to
standard oonditions.

m
C=K, V.
Equation 74
where:
Ky=10 mg/m? for metric units

#g/ml
Mo act

=06.243X10°¢
pg/ml

for English units
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MetHOD 8—DEIERNMINATION OF BuLromc Acd Min
aNb Surrua DioxipE EMIssiONs FROM BTATIONARY
oUBCES '

1. Brinciple nd Applicaily
1.0 Principle. A gas sample is estracted isokinetically

froin (he siack, The sulfunc acid mist (including sullur
trioside) and the sulfur dioaide are separsted, and both
fractions are measured scparsiely by the barium-thorio
titrstion method.

1.2 Apphicability. This method is applicable for the
detoermination of sulfuric acid mist (including sulfur
trionide, and in the absence of ather particulste mstter)
and sulluwr dioside emissions lrom siationary sources.
Colisborative tests have shown thal the minimum
detectable Jimits of the method sre 0 05 milligrams/cubie
meter (0.03)> 10~' pounds/cubic font) for suifur trioside
and 1.2 mgim? (0.7¢  10°7 b)) for sullur diotide. No
upper Liniits have been e<tablizhed. Based on theoretical
calculations fur 200 millihiters of 3 percont hydrogen
peroxide solution, the upper concentrstion Limit for
wlfus dioxide in 8 1.0 m? (35.3 {13) gas saunple is about
12,500 mg/m? (7.7X%107¢ 1h/(t). The upper limit can be
extended by increasing the quantity of pervzide solution
in the impingers.

Possible interfering agents of this method are fluorides,
frea ammonia, and dimethyl aniline. If any of these
interfening ageiiLs are present (this can be determined by
knowledge of the proceis), allemative methods, subject
10 the spproval of the Administrator, are required.

Fllterabie particulate matter may he determined alon,
with 80 snd 30 (subject to the approval of the AJ-
ministrator), however, the procedure used for paniculate
maiter must be consistent with the specifications and
procedures given in Mcthod 5. .

2. AEE'N\“

21 Bampling. A schemstic of the sampling train
used ta this method is shown in Figure 8-1, R is similar
10 the Method 5 traln except that the Ahier position s
different and the filter holder does tiot have (0 be heated.
Commercial mudels of this train sre available. For those
who desire to bulld their own, however, cogiplete con-
strucilon detalls are deseribed ju APTDJR (Changes
from the AUTDAVSE dovunient and stiowsble modi-
fications 10 Figure 8-1 are discussed in the foliowing
subsectlons,

The operating and maintenance procedures for the
sanipling tral are described I APT D058 Since correct
wage Iy importsnt 1o obtalidog valid results, sl users
shuuld read the AUTDATS dorumient and sdupt tbe
oprrating and malotensnee procedures outllned tu e,
unless otherwise specified herein. Further detalls snd

uldelines on uperstion and malotensnice are given in
Method 5 and should bu read sud folluwed whenever
they are applhicable.

2.1.1 Probe Noztle. Same as Mothod 5, Section 2.1.).

212 Probe Liner. Borostlicstn of quarts glass, with s
heating sysiem 1o prevent visible condeissuon durdng
sampling. Do 1ot use metal probe liners.

YEMPERATURE SENSOR

PITOT TUBE

TEMPERATURE SENSOR

vmau___\»gj/

FILTER HOLDER

2.1.3 ¥Fnot Tube. Same as Method 5, Boctlon 2.1.3.

X1.4 Differentia) Pressure Gauge. Bame s Method b,
Section 2.1 .4.
218 Fillar Holder Boroailicate glas, with s glase
frit fiter support and s silicone rubber gasket. Other
ket materials, o.g., Teflon or Viton, msy be used subd-
t to the approval of the Administrator. The holder
dasign shall provide s positive seal agsinst leakage from
the outside or around the fiter. The flter holder shall
be placed Detween the first and second impingers. Note
D; |ng\ }lmt |the Mw’ holder. N e
1. mpingers—¥ous, ag shown in Figure 8-1. The
frst and third shall be of tbe Gresnburg-Bmith design
with standard tips. The second snd fourth shall be of
the Oreenburg-8mith design, modified by replacing the
fosert with an approsimately 13 millimeter ’(;.b in) 1D
Tam tube, having an unconatricied tip located 13 mm
0.5 in.) from the botlorn of the fask. Similar coliection
osysiems, which have been approved by the Adminis
trator, mey be nsed.
‘133.7 Metering Bystem. Bame a3 Method 8, Section

:H guo!n)wmi. Bult)ne 88 Method %sm.lon 219
.1, a8 Density Determinstion Equipment. Bame
& Method 5, Bection 2.1.10. auipmen
h:‘l‘:g m’!;:‘mr:;‘ur;O;u.e. ‘l"heor‘-momew‘ov equivs-
mpersture of the gas leavs
tmpinger train to within f"c @xr. s né the
2 Bample Racovery.

THERMOMETER

Pr— e
REVERSE TYPE o
PITOT TUBE N x
ol. : '
°::5: C E:ii VACUUM
' v h ] i
1) 3 p) LINE
PITOT MANOMETER r f
IMPINGERS
THERMOMETERS
ORIFICE
VACUUM
GAUGE

DRY TEST METER
Figure B-1. Sulfuric acid mist sampling train.
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c;l“ %ash Bottles. Polysthylens or glass, 300 ml.
LW,

£23 Ursdusted Cylinders. 350 ml, 1 liter. (Valu'
mrtric fiasks may also be Lsed.)

323 Biornge Botles. Leak -free polyetbylens bottles,
3000 ml size (Awo for each sampling run). .

124 Trip Balanoe 300gram capacity, to measure to
0.5 g (necrasary only i ¢ moisture content analysls ls
to be done).

2.3 Analysis.

.3.1  Pipettes. Volumetric 28 ml, 100 m).
3.2 Burrette. 80 ml.
3.3 Erlenmeyer Flask. 250 ml. (one for sach sampie
k and standard).

Gradusted Cylinder, 100 ml,
Trip Balance. 500 g capecity, 10 measurs Lo

dﬁmpplnl Botue. To add indicator solution,

3. Reagenta

Unless otherwise Indicatad, all reagents are to conform
to the spoecifications msiablished by the Committes on
Analytical Reagenis of the American Chemical Boclely,
where such specifications are svallable. Otberwise, nee
the best svailable grade.

3.1 Bampling.

313 Filters, fame as Method 5, Section 3.1,

3.1.2 Bilioa Gel. Bame a3 Mcthod 8, Bection 3.1.2,

3.1.3 Water. Delonited, distilled to conform to ABTM
specification D1143-74, Type 3. At the option of the
analyst, the KMnO tast for oxidizable organic mstter
may be omitted when high concentrations of organic
matier are not expected to be present.

gnp»
LA g

"o

E-bfl [T

Brbur

8.1.4 Isopropanoc]. 80 Percant. Mix 800 m) of isopro-
panol with % m) of delonized, distilled water.
Note.—~Experience has sbown that only A.C.8. grede
lsopropanol s matisfactory. Tests have shown that
{sopropanol obtalned from commercial sources ocos-
essionally bas peroxide impurities that will cause o-
ronsously high sulfuric acid mist measurement. Uspe
the following test for detecting peroxides in each lot of
o0 rogl.nol Bbake 10 m) of the isopropanol with 10 ml
of Iy prepared 10 percent potaasium jodide solution.
Prepare s blank by s{milasly treating 10 m} of distilied
water. After 1 minute, read the ahsarbance on a spectro-
otometer at 352 nenometers. 1f tho absor bance exceods
.1, the isopropano! shall not be used. Peroxides may be
removed {rom isopropanol by redistilling, or by passage
through s column of activeted alumins. However, re-
qmudello ropanol with suitably low perozidelevels
is ly svailable from commercial sources; tharefore,
rejection of contaminsted lots may be more sfficlent
than following the peroxide removal procedure.
4.1.5 Hydrogen Peroxide 3 Percent. DUute 100 ml
o{ 0 percent hydrogen peroxde to ] liter with dalonised,
ed water. Prepare freah dslly.

83.) Water. Bame as3.1.2.

3.2.2 Isopropsnol, 80 Percent. Bamess3.1.4.

3.3 Analysis.

331 Water. S8ame w213,

3.3.2 Isopropanol. 100 Percent,

$.3.3 Thorin Indicator. }-(0-arsonophenyliazo)-3-naph-.
thol-3 S-disulfonic acid, disodium salt, or equivalent.
Dissolve 0.20 ¢ In 100 mi of deionized. distilied water.

STATIC PRESSURE, mm Hp (ia. Hy)

3.3.4 Barjum Perchlorste (0.0100 Normal). Digsolve
1.85 g of barfum perchlorste trihydrate (Ba(Cl0)»3H ,0)
1o 200 m) dejonized, distilled water, and dilute to 1 liter
with Iso 1, 1.22 g of bariom chloride dihydrate
(BeC1)2 } may be nsed instesd of the barium per-
shlorste 8landardise with sulfuric acid sa in Bection 5.2
rllh:l. solution must be protacted agalnst svaporation st

mes

3.3.5 Bulfuric Acid Standard (0.0100 N). Purchase or
standardite to +0.0002 N against 0.0100 N NsOH that
has previously been standardized against primary
standard potasium acid phthalste.

4. Procedure

41 Sampling. .

4.1.1 Pretest Preparstion. Follow the procedure out-
lined 1n Method §, Bection 4.1.1; filters should be In-
specied, but need not be desiccated, weighed, or identi-
fied. If the eMuent gas can be considerad dry . 1.e., mots-
ture free, the silics gel need not be weighed.

4.1.2 breliminUy Determinations. Follow the pro-
cedure outlined in Method 3, Bection 4.1.2.

4.1.3 Preparation of Collection Train. Follow the pro-
cedure outlined in Method 5, Section 4.1.3 (except for
the second psr;(mph and other obviously inapplicable
parts) and use Figure 8-1 instead of Figure 3-1. Replace
the pecond parsgraph with: Place 100 mi of 80 percent
isopropanol in the first impinger, 100 ml of 3 percent
hydrogen perotide in both the second and third im-
glnnrl; retain s portion of each reagent for use as s
; l.nlk solution. Place about 200 g of silice gel in the fourth
mpinger.

PLANT AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
GPERATOR ASSUMED MOISTURE, %
DATE PROBE LENGTH, m (ft)
RUN NOD. NOZZLE IDENTIFICATION NO.
SAMPLE BOX NO. AVERAGE CALIBRATED NOZZLE DIAMETER, em (in.)
MZTER BOX NO. PROBE HEATER SETTING
METER & He LEAK RATE, m3/min, (cfm)
C FACTOR PROBE LINER MATERIAL
PITOT TUBE COEFFICIENT, Cp SCHEMATIC OF STACK CROss section . FILTERNO.
PRESSURE
veLociry | DIFFERENTIAL GAS SAMPLE TEWPERATURE | | OF GAT
STACK HEAD ORIFICE AT DRY GAS METER LEAVING
saMpLInG | vacuum [TemperaTuag (APs), METER, GAS SAMPLE CONDENSER OR
TRAVERSE POINT TIME mm Hy .(ri). mm H20 mm H20 VOLUME, INLET, OUTLEY, | LAST IMPINGER,
NUMBEF, {8), min. {in. Hy) T (*°F) {in. #20) {in. H20) m3 (hd) ©c*p ¢ (*F) S (°F) _
TOTAL Avg Avg
AVERAGE Avg

Figure 8-2. Field data.
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Novs.—If molsture conten be determined by
{mpinger anslysis, weigh ssch ol the ﬂut umo lmplnm
(plus lmorbqurlolumm) $0 the nearest 0.5 , d pecord
‘Rﬁ weights. The weight of the silics gel {or silics ga
us container) must also be determin o Dearest
.3 § and recorded.
414 Protest Leak-Cheok Proosdure. Follow the
procedurs outlined in Method 5, Bection 4.1.4.1,
noting thu tho probe heater shall be Udjulud o the
DR, i, e T S
an: t verbage suc u
5 et SO s S
o P e (nle 0 m o ° i
proiast ek <hes optonsl. ne

c.u Train Optuuon. Follow basic procedures
outlined in Method 5, Bection 4.1.5 tn conlunctlon with
the following special instructions. Dsta be recorded
on o shoet simiiar to the one in H sampling
rete shall not ezoceed 0.030 m?, lOcﬁn)duﬂnclh-
run. Pertodically during the test, obnrv

-n.o.moonunum’-mnmuu pest the titration
with & ssocond aliquot of sampls and sverage the titration
wvalum Roeplicate umuom tmm agres within 1 perosnt

"&"a“"m'."‘i“"n!" Ly fyrest .amnf 2104
nke. e { ]
thorin indicetor lm) m) of IJ

trate the blanks in the nm-mmncuuu

8. Quittvation
8.1 Calibrate equipment using the prooedurss speci-
flad in the lollo'.iqu p:uom of Method §- Bection 6.3

systamn); Bection 8.8 (tem ture geuges),
mnb barometer). Note thst & recommanded
leak-check of the metaring , deacribed in Bection
8.8 of Method 3, also .pglm this method.

83 Btandandise the barium perchlorate solution with
2 m) of standard sulfuric acid, to which 100 ml of 100
perosnt lsopropano! bas besa added.

6. Oulewlations

e

probe and first lmplnlor ug
oondenmtion. If it doss oocur, adjust the probe
-tu:u upward to the minimum tempersture requtud
mnnt oondon.uuou 1f com nem changes become
ng » run, s Jeak-check shall be done im-
mediately bdon oach change, according to the procedurs
eutlined in Bection 4.1.4.2 of Method 5 (with sppropriate
modifications, a8 mentioned in Bection 4.1.4 of this
method); all leaX rates. If the leakage rete(s)
exoeed the specified rate, the tester shall either void the
ran or shall plan to correct the sample volume o8 out-
lined in Bection 6.3 of Method 5. Immedlately after com-
ponent changes, leak-checks are optional. If thess
leak-checks are done, the procedure outlined in Bection
4.1.4.1 of Mathod 8 (with approprists modifications)
M be M )
off the pump and recording the final
» nt th' oonchmon of sach run, remove the probe
n" stack. Conduct » test (mandatory) leak-
ob.ei a8 in Section ¢.1.4.8 of Method 5§ (with appropriste
modification) and record the lel.k rate. If the polt -test
age rate exceeds the specified scceptable rate, the
tester shall emm correct the sample volume, as outiined
in Bection 8.3 of Metbod 8. or lh ) void the run,

Drain the ice bath and, with the probe disconnected,
purge the remunxn%pm of the train, by drawing clean
ambient sir through the sysiem for ‘15 minutes st the
aversge flow rate und or sampling.

Notr.~Clean ambient sir can be provided by passing
air through a charcoal Alter, At the option of the tester,
ambient sir (without cleaning) may be used.

4.1.6 Ceslcuistion of Percent Isokinetic, romw the
proosdure outlined in Method 5, Section 4.1.8

42 Sample Recovery.

431 Container No. 1. If s moisture content snalysis
hlobodooo 1] theﬂmlmplnur plos countents to

Note.~Carry out calculations retalning at lesst one
axtrs docimal figure beyond that of the aoquired dats.
Rouand off figures after final calculation.
6.} Nomenclature.
A= Cross-sectional ares of nottle, m? (ftY).
3..-w.w npor in the gas stream, proportion

mo.-suﬂunc lcld (lm:lndm; 80:) conocentration,
dacm (1b/dsc).
OB0,=8 dioxide oconosntration, g/dscm Qb/

= Peroant of isokinetic sampling.
N-Norm;ln.y Wum perchlorate titrant, g
v ter
Pbu-B:lomatrlc pressure at the mmpling site,
mm Hg (in. Hg).
.-Ab-oluu stack gas pressure, mm Hg (In.

M-sun ard sﬂbw\uu pressurs, 700 mm Hg

(2.92
TumAY ublol‘mdn umew tampersture
I3 ("

'»= A vorage sbsolu (O] ure (see

Figure8.2), K C R).
td=Btandard absciute tempersture, 383 K
V.-Voluma of mmple aliquot titrated, 100 m)

for By80, and 10 ml for 80;.
V.= Total volume of liguid collected in impingers
and silica gel, nﬂ
Va=Volume of ! -.mxle a2 measured by dry
Valstd) ﬁlll;w'f u.ix:l measured by the dry
- ®0 e
* (d g‘on\cuf o standard oondmom,
m (dsc!

r.=Average stack zu welocity, calculsted by
Method 2, Equation 29, as: u(dsuobulnod
from Method 8, mysec (ft/sec).

Vaoln=Tota! volume of solution in which tbe
wilfuric scld or sulfur dioxide ssmple is
ocontained, 2% ml or 1,000 ml, reepec vely.

V--Voluhme of buium perchiorste titrant used
for the sam
Vn-z?)uma of guiu.m perchiorate titrant used

Y=Dry gas meter uubntlon factor.
w-nm.);ﬁ%m drop across orifics meter,

mm (in
6 =~Total mmplicg time, min.
13.6=8pecific gnvﬂy of mercury.
00 =poc/min.
4.2 Alm-cm:i'r;mon - um ¢ d

verage gas me persture and sverage
eorifice pressure drsp 8ee data sheet (Figure §-2).
8.3 Dry Gas Volume. Correct the sample volume
measured by the dg gas meter to mndv conditions
g)'c“lnd:_ g or 88° FF and 29.92 in. Hg) by using

the nearest 0.3 g and record this weight
'h.m:ar thmnu%tls of t&o ﬂmblem .‘l’ wl. lednll
.-Mun c‘ er. Rinse the prol mpinger,
on b t‘l‘r and ""'x".\"&a'i?."
nt isopropano .
r. Dilute to 250 mi with 80
nlm to the aolutlon wmix,
St o oy o, Bl b ol
uon e leve on
container and identi tbe sample container. N

433 Container 2. If » moisture content
is to be done. wmh mo second snd thlrd im lng
(plul oonunu) to the nearest 0.5 ¢ and recor o0e

Also, weigh the spent silica gel (or silica gel
plunmpmw) tothe nearest 0.5g.

Transfer the solutions ttorn the seoond and thll\i
hnlnunwolowvm!fnd usted cylinder, Rinse all
mxtmglhuvm (ine! udlnf b.cl nu of ﬂlw boldor)
between the filter and silics gel ln
distillad water, and add this rinse vM nn und.
Dilute to s volume of 1000 ml with deionised, stilied

water. Transler the solution to s storege ool conteiner
the level of liquid on the container. Seal md ldonmy un
-:?h container,

Note the level of Yiquid in oonulneul and 2, and con-
firm whether or oot sny sample was lost during ship~
ment; note this on the nnklyﬂcd data sheet. Il a mmoo-
able amount of Jeak occurred, either vold the

ssmple or use methods, subject to the npproul of the
Adminstrator, Lo correct the final results

¢3.1 Container No. 1. Bbake the oonulnu holdlu
the isopropanol solution and the fiiter. If the fllter
Dreaks up, sllow the fragments to settle lor » lov minutes
before removing & sampla. Pipetts a 100-mi aliquot
this lolution lmo s 250-ml Erlenmeyer fipak, 0dd 3 t0 4
drops of thorin {ndicator, and titrate to a plnl endpoint
using 0.0100 N barium perchlorste. Repeat the titrstion
with a second aliquot of sample and average the titration
values. Replicate titrations must agres within 1 peresot
ar 0.3 m], whichever is greater. !

¢33 Container No. 3. Thorooghly miz the solution

the contents of the second and

h the container bolding
ilﬁ.ﬂ Pipetie o 10-0? dlqnm smple l3::"0 ‘:
risnmeyer fissk. Suw
4 'tndim end ﬂmunpl endpoint

Vet =Va¥ (!T“f) P“'+(13 6

d
-K|V.Y va+ (TAH/lss)

Equation 8-1

are:
. +0.8858 *K/min Hg for metric units.
-H 84 *R/in. Hg for Engllsh units.

No71z —1f the leak rate observed during any mands-
tory leuk-checks excecds the specified acoceptahle rate.
the tester shall elther cortect the value of Vo, in Kquation
81 (as described in Bection 6. of Method 8), or shall
invalidate the tem run.

tmpingers and sllica ge) can be directly converted to
-(ﬁ:ﬂfm {the mdnc.m\d'{y olnur{nlﬂ:nl). Cal-
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L the molsture content of the stack \-111‘
Gvanlhu:odb The *“Note" in Bection 6.5 of Met| od
8 also appliss 10 this method. Note that If the euent gas
strean: can bs considered dry, the volwme of water vapor
and moisture content need not be calculated.

6.5 Bulfuric acid mist (including BO,) conosntrstion.

Nvi-va) (5)

C =K
By80 ! « (s0d)
Equation 8-2
Wwhaere:
K y=0.0400¢ equivalent for metric units.
=1.081 10~ 1b/meq for English units.

4.0 Bulfur dioxide conosntrstion.

§v—va (5

Ceoy=K
s ' V- {sud)
Equation 8-3
Where:
Xy #=0.03203 g/tneq for metric anits.
-, NIXIO“I 'meq for English units.

4.7 Isokinetic Variation.
€.7.1 Calculation from raw data.

T 100 Tl Vit (Va/Ta) Po, + AH/13.6)]
600V, P, A,

Equation 84

where:
XK =0.003464 Tam E,-m'/ml-’t for metric units.
=0.002876 in. Hg-{t/m)-*R for English unite.
6.72 Calculstion Lvm intermediate values.

T'V- {9d) Pmd 100
= T 0 AP, 80 (1- B.)

- T,V., (oed)
K P.v.A0(1-B.,)

Equation 8-5

where:

Xy=4.320 for metric nnlu

02" Reneptable Rosutts 11 #0 peroant

coeptable ts. Xf 90 I <110 -

oent, the results are acoeptable. If the results are Iom
oeomparison to the standards lnd 1 h beyond the acoept-
sble range, the Administretor opt 10 accept the
result:. Use Citation 4 in the Blbuognphy of lmhod 3
z mue )ndnnonu Otherwise, rejoct the results and

7-...“!
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MEITHOD 9~-VISUAL DETERMINATION OF THNER
OPACITY OF XMISSIONS PFROM STATIONARY
SOURCES

Many stationary sources discharge visible
emissions into the atmosphere; these emis-
sions are usually in the shspe of a plume.
This method involves the determination of
plume opacity by qualified obesrvers. The
maethod tncludes procedures for the training
and certification of observers, and procedures
t0 be used in the fleld for determination of
plume opacity. The appearance of & plume as
viewed by an obesrver depends upon a num-
ber of variables, some of which may be ocon-
wrollable and some of which may not be
controllable in the field. Variables which can
be controlléd to an extent to which they Do
longer exert s siguificant influence upon
plume appearance include: Angle of the ob-
server with respect to the plume; angls of the
observer with respect to the sun; point of
©bservation of attached and detached steam
plume; and angle of the observer with re-
spect to & plume emitted from s rectangular
stack with a large length to width ratio. The
method includes specific criteria applicable
to these variables. .

Other variablr which may not be control-
lable In the fie,u are luminescence and color
ocontrast betwer ° the plume and the backe
ground against which the plume is viewed.
Theso variables exert an influence upon the
appearance of a plume as viewed by an ob-
server, and can affect the ability of the ob-
sorver to aocurately sssign opscity values
to the observed plume. Btudies of the theory
of plume opacity and fleld studies have dem-~
onstrated that a plume is most visible and
presants the greatest apparent opacity when
viewed against s contrasting background. It
follows from this, and is confirmed by fleld
trials, that the opacity of a plume, viewed
under conditions where & contrasting back-
ground s present can be assigned with the
groatest degree of accuracy. However, the po-

“tential for a positive error is also the greatest
when a plume 15 viewed under such contrast-
ing conditions. Under conditions presenting
a less contrasting background, the apparent
opacity of a plume is leas and approaches
wero as the color and luminesocence contrast
decrease toward zero. As a result, significant
negative blas and negative errors can be
made when a plume i3 viewed under less
oontrasting conditlons. A negutive bias de-
creases rather than incresses the possibility
that a plant operator will be cited for a vio-
lation of opacity standards due to observer
error.

Btudies have been undertaken to determine
the magnitude of pogitive errors which can
be made by qualified observers while read-
ing plumes under contrasting conditions and
using the procedures set forth in this
method. The results of these studies (field
trials) which involve a total of 700 sets of
25 readings each are as follows:

(1) Por black plumes (133 sets at a smoke
generator), 100 percent of the sets were
resd with a positive error! of leas than 7.8
percent_opacity; 00 percent were read with
a positive error of less than 5 percent opacity.

(2) Por white plumes (170 sets at a amoke
generator, 168 sets at a coal-fired power plant,
298 sets al a sulfuric acid plant), 99 percent
of the sets were read with a positive error of
Jess than 7.8 percent opacity: 95 percent were
read with a poaitive error of lesa than § per-
cent opacity.

The positive observational error associsted
Wwith an average of twenty-five readings is
therefore established. The sccuracy of the
method must be taken into account~when
determining possible violations of appli-
cable opacity standards. ..

1%or & set, positive error=average opacity
dstermined by observers’ 26 obeervations—
AVerage opvxty dnum-d nom transmis-
someter’s 26 recordings.

1. Pri le and appliocadbility.

1.r Principle. The opacity of emissions
from stati sources is determined vis-
ually by & qualified observer. —

13 Applicabllity. This method is appll-
cable for the determination of the opecity
of emissions from stationary sources pur-
suant to § 60.11(b) snd for qualifying ob-
servers for visually determining opulty of
emissions,

M The observer qualifiéd m

ance with paragraph 8 of thia method
shall use the following procedures for vis-
vally determining the opacity of emissions:
- 2.1 Position.. The qualified cbssrver sball
stand ot a distance sufficient to provide s
clear view of the emissions with the sun
oriented in the 140° sector to his back. Con-
sistent with maintaining ths above require-
ment, the observer ahall, as much as possible,
make his observations from s position such
that his line of vislon is approxtmately
perpendicular to the plume direction, and
when observing opacity of emissions from
rectangular outlets (e.g. roof monitors, open
baghouses, noncircular stacks), approxi-
mately perpendicular to the longer axis of
the outlet. The observer's line of sight shoula
not include more than one plume at & time
when multiple stacks are involved, and in
any case the observer should make his ob-
servations with his line of sight perpendicu-
lar to the longer axis of such a set of multf{-
ple stacks (e.g. stub stacks on baghouses).

2.2 Peld records. The observer shall re-

cord the name of the plant, emisaion loca-
tion, type facility, obsesrver's name and
afliation, and the date on a field data sheet
(Pigure 9-1). The time, estimatsd distance
to the emission location, approximats wind
dlrection, estimated wind speed, description
of the sky condition (presence and oolor of
clouds), and plume background are recorded
on a fleld data sheet at the time opscity read-
ings are initiated and completed. -
. 23 Obeervations. Opaclty observations
shall bo made at the point of greatest opscity
in that portion of the plume where con-
densed water vapor is not present. The ob-
server shsll not look continuously at the
plume, but instend shall observe the piums
momentarily at 15-second intervals.

23.1 Attached steam plumes. When ocon-
densed water vapor is present within the
plume as it emerges from the smissjon out-
let, opacity observations shall be made be-
yond the point in the plume at which con-
densed water vapor is no longer visible, The
observer shall record the approximate dis-
tance from the emlssion outlet to the point
in the plume at which the observations are
made.

232 Detached steam plume, When water
vapor {n the plume condenses and becomes
visible at & distinct distance from the emis-
slon outlet, the opacity of emissions should
be evaluated at the emisslon outlet prior to
the condensation of water vapor md tbe for-
mation of the steam plume.

24 Recording observations. Opselty ob-
servations ahall be recorded to the nearest 8
percent at 15-second intervals on an ob-
servational record sheet. (See Figure 9-3 for
an example.) A minimum of 24 obseryations
shall be recorded. Each momentary obeerva-
tion recorded shull bo deamed to represent
the average opacity of cmh.slom for a 13-
second period,

2.6 Data Reduction. 0pncity lhul be de-
tarmined as an average of 24 consecutive
observations recorded at 18-second intervals,
Divide the observations recorded on the rec-
ord sheet into sets of 24 consecutive obser-
vations. A set is composed of any 24 oon-
secutive obeervations. Bets need not be con-
secutive in time and.in no case shall two
saty overlap. For each set of 24 observations,
calculate the aversge by summing the opscity
of the 24 observations and dividing this sum
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by 34. If an applioable standard specifies an
aversging time requiring mors than 24 ob-
servations, calculate the average for all ob-
servations made during the specified time
period. Record the average opacity on a record
sheet. (See Figure 9-1 for an examplse.)

8. Qualifications end feating.

8.1 OCertification requirements. To receive
oertifioation as a qualified obssrver, a can-
didats must be tested and demonstrate the
ability to assign opacity readings in 8 percent
incrementa to 38 different black plumes and
88 different white plumes, with an error
not to exosed 18 percent opacity on any one
reading and an aversge error not to exceed
7.5 poroent opacity in each oategory. Candi-
dates shall be tested according to the pro-
oesdures described in paragraph 82. Bmoke
generstors used pursuant to paragraph 32
shall be equipped with a smoke meter which
meets the requiraments of paragraph 83.

‘The oertification shall be valid for a period
of 6 months, at which time the qualification
prooesdure must be repeated by any ohoerver
1D order to retain certification.

* 83 Osrtification proocedure. The certifica~
tion test consists of showing the candidate a
complete run of 60 plumes—25 black plumes
and 36 white plumes—generated by a smoke
generator. Plumes within each set of 20 black
and 25 white runs shall be presented in ran-
dom order. The candidate assigns an opacity
value to each plume and records his obser-
vation on & suitable form. At the completion
of each run of §0 readings, the score of the
candidate is determined. If a candidate falls
to qualify, the complete run of 30 readings
must be repested in any retest. The smoke
test may be administered as part of a smoke
school or training and may be pre-
oeded by training or famfliarization runs of
the smoke generator during which candidates
are shown black and whlu plumes of known
opacity.

. 83 Bmoke pmneor ‘specifications. Any
amoke generator used for the purposes of
paragraph 3.3 shall be equipped with » smoke
meter Installed to measure opacity across
the dinmeter of the amoke generator stack.
The smoke meter output shall display in-
stack opacity based upon a pathlength equal
to the stack exit diameter, on & full 0 to 100
percent chart recorder scale. The mnoke
meter optical design and performanoce shall
meet the specifications shown in Table $-1.
The smoke meter shall be calibrated as pre-
acribed In parsgraph 8.3.1 prior to the oon-
duct of each amoke reading test. At the
oompletion of each test, the sero and span
arift shall be checked and if the drift ex-
oeeds x1 peroent opacity, the sondition shall
be oorrected prior to conducting any subse-
quent test runs. The smoke meter shall be
demonstrated, at the time of installation, to
meet the cations listed in Teble 9-1.
This demonstration shall bo repeated fol-
lowing any subsequent repair or replacement
of the photooell or associated electronic cire
cuitry inclnding the chart recorder or output
:::r.orw.ry.mon.m,vmmmm

$31 Oalibration. The smoke meter s
ocalibrated after sliowing s minimum of 80
minutes warmup by alternately producing
simulated opecity of 0 percent and 100 per-
cent, When stable response at 0 peroent or
100 percent is noted, the smoke meter is ad-
justed to produce an output of 0 perosnt or
100 percent, ss appropriate. This calibration
shall be repeated until stadle 0 perocent and
100 percent readings are produced without
adjustment. Simulated 0 percent and 100
percent opacity values may be produced by
alterpately switching the power to the light
souros on and off while the smoke generator
is not produaing smoke.



Light¢ S0Urcs..... Incandesoent  lamp
. ¢ operated at nominal
reted vollage.
b, Spectral Photopio (daylight
of photooell, © gpeo TeNpODSe
the human oy
. reference 43).
c. Angle of view.... 18° maximum total
. angle,
d. Angle of projec- 15° maximum total
_tion. angle.
o. Calibretion error. #8% opacity, maxi-
mum.
2. Zr0 and wspsn 1%  opsoity, 30
drite. minutes,
- Response time... 55 ssconds.

823 Smoke meter evalustion. The smoke
meter design and performance are to be
ovaluated as follows:

8331 Light source. Verify from manhu-
facturer’s dete and fromr rcoltage masasure-
ments made st the lamp, ss installed, thet
the lamp (s opersted with.n 8 peroent of
the nominal rated voltage.

8322 Bpectral response of photooell,
Verify from manufacturer’s date thet the
photooell has & photopic response; ie., the
speotral sensitivity of the oell shall closely
epproximate the standard spectral-luminos-
1ty ourve for photopic vision whioh is refer-
enoed in (b) of Table 6-1.

8323 Angle of view. Oheck construstion
geometry to snsure thet the total angle of
view of the smoke plums, es seen Dy the
photoosll, does not exoeed 15°. The total
angle of view may be oaloulsted from: fm=2
tan< d/2L, whers ¢mtotal angle of view;
dm=the sum of the photoosl! diameterthe
dismeter of the limiting aperture; and
L=the distarios from the photoosll to the
iimiting aperture. The Umiting eperture i
the point (n the peth betwesn the photoosil
and the mmoke plums whers the angle of
viow is most restricted, In smoke gensrator
smoke meters this i normally en orifice

plate.
$3394 Angls of projection. Check oon-
strustion geometry 10 enswre that she total

angle of projection of the lamp om the
amoke plume doss not axceed 18°. The total
angle of projection tmay be calculated from:
#=32 tan-* d/2L, where #= total angle of pro-
Jection; d= the sum of the length of the
lamp filament 4 the diameter of the ltmiting
aperture; and Ls= tbe distance from the lamp
to the limiting aperture,

8825 Oslibration error. Using neutral-
density fiiters of known opacity, check the
error between the aotual response and the
theorstical lihear response of the amoke
meter. This check iz accomplished by first
oalibrating the smoke meter socording to
83.1 and then finserting a seriee Of three
neutral-density fliters of nominal opacity of
20, 80, and 78 peroent in the smoks meter
pethlength. Miters calibarted within =2 per-
oent shall be used. Care should be taken
when inserting the Alters to prevent stray
light from affecting the meter. Make a total
of five nonoonsecutive readings for each
filter. The maximum error on aby one read-
ing shall be 8 peroent opacity.

3326 Zero and span drift. -Determine
the zero and span drift by calibrating and
operating the smoke generator in s normai
manner over & i-hour period. The drift {s
measured by checking the zero and apan at
the end of this period.

83.2.7 Responss time. Determine the re-
sponse time by producng the seriss of five
simulated 0 perosnt and 100 peroent opacity
wvalues and observing the time required to
reach stable response. Opacity valuss of 0
percent and 100 perosnt may be simulated
by alternately switching the power to the
1ight source o and on while the smoke
generator is not operating.

4. Befcrenoes.

4.1 Ailr Pollution Control District Rules
sand Regulations, Los Angeles County Alr
Pollution Control Distriot, Regulation IV,
Probibitions, Rule 60.

43 Woelsburd, Mslvin I, Field Operstiona
snd Enforoement Manual for Afr, US. Bavi-
ronmental Protection Agency, Ressarch Tri-
angle Park, N.O., APTD-1100, August 1972.
PP. 4.1-4 36,

43 Oondon, E.U., and Odishaw, B, Hand-
book of Physics, McGraw-Hill Oo, N.Y, N.Y¥,
1088, Table 3.1, p. 6-82.
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COMPANY

FIGURE 8-1
RECORD OF VISUALIDETERMINATION OF OPACITY PAGE__of

LOCATION

TEST NUMBER

DATE

TYPE FACILITY,

CONTROL DEYICE

HOURS OF OBSERVATION
OBSERVER

OBSERVER CERTIFICATION DATE
OBSERVER AFFILIATION
POINT OF EMISSIONS
HEIGHT OF DISCHARGE POINT

2

CLOCK TIME

OBSERVER LOCATION
Distance to Discharge

- Direction from Discharge
Height of Observation Point
BACKGROUNO DESCRIPTION

WEATHER CONDITIONS
Wind Direction

Wind Speed
Amf:ient Temperature

{
SKY CONDITIONS (clear,.
overcast, % clouds, etc.) .

PLUME DESCRIPTION
Color

Distance Visibla
OTHER IHFORATION

Inftial Final SUMMARY OF AVERAGE QPACITY
Set Tima Opacity . .
Number [~ start--€nd Sum Average
Readings ranged from ___to ____ % opacily

The source was/was not in compliance with at
the time evaluation was made.



Ov-111

FIGURE '9-2 ODBSERYATION RECORD PAGE ___OF ___ FIGURE 9-2 OBSERVATION RECORD PAGE __OF ___
. . - ntinued
COMPANY : OBSERVER 2 : (Contd )
LOCATION TYPE FACILTTY COMPANY OBSERYER
TEST NMBER POINT OF EMISS . | LOcATION” TYPE FACICTTY
PATE : TEST MUNBER POINT OF EMISSTONS
DATE -
“STEAM PLUFRE
Seconds  Hcheck 1f app)icadle) STEAN PLURE
Wre. |Min, 30 ] 85 | Attached | Detached COMMENTS Seconds  {{check 1f applicable) :
0 FHr. | Min, 1 45 ] Attached j Detached COMMENTS
30
7 31
k 32
£ 33 L
5 34
3 35
3 36
37
; 38
39
9 40
13 41
T3 42
ZI 43
44
g 45
46 T
7 )
8 28
19 49
20 50
A 51
22 52
23 ]
24 53
25 5%
26 55
21 57
28 58
29 59

[FR Doc.74-26150 Filed 11-11-74;8:45 am]




APPENDIX B—PERFORMANCE BPECIVICATIONS

Performance Specification }—Performance

specifications and specification test proce-
dures for transmissometer systems for con-
tinuous measurement of the opacity of
stack emissions .

L z'%esmumwm-
11 inciple. The opacity of particulate

mstier In stack emissions is measured by a
continuous!y opersting emission Ineasure-
ment system. These systems are based upon
the principle of transmissometry which is a
direct measurement of the attenuation cf
visible radiation (opacity) by particulate
maetter in a stack efluent. Light having spe-
cfic spectral characteristics {s projected from
s lamp across the stack of & pollutant source
10 a light sensor. The light {s attenuated due
to absorption and scatter by the particulate
matter in the efluent. The percentage of
visible light attenuated is defined as the
opacity 0f the emission. Transparent stack
emissicns that do not attenuate light will
bave a transmittance of 100 or an opacity of
0. Opaque stack emissions that attenuate all
of the visible light will have 8 transmittance
of 0 or an opacity of 100 percent. The trans-
missometer is evalusted by use of neutral
density filters 10 determine the precision of
the continuous monitoring system. Tests of
the system are performed to determine gero
drift, calibration drift, snd response time
characteristics of the system.

1.2 Applicabllity. This performance spe-
cification is applicable to the continuous
monitoring systems specified in the subpsrts
for measuring opacity cf emissions. Bpecifi-
cations for continuous measurement o vis-
1ble emissions are given in terms of design,

ormance, and installation parameters.
These specifications contain test procedures,
installation requirements, and date compu-
tation procedures {or evaluating the accept-
ability of the continuous monitoring svstems
subject to approval by the Administratcr.

2

2.1 Calibrated Filiters. Optical filters with
neutral spectra! characteristics and known
optical densities to visible light or screens
known to produce specified optical densities.
Calibrated filters with sccuracies certified by
the manufacturer to within =3 percent
opscity shall be used. Filters required are
low, mid, and high-range filters with nom-
inal optical densities as follows when the
transmissometer is spanned at opacity levels
specified by spplicable subparts:

Cslibrated Giter optical densities
with equitvalent opacity in

Bpan value parenthesis
(peroent opacity)
Low. Mid- High-
range range range
-0.2 (37) 0.8 (59)
L2 (37) .3 (50)
.3 (50) .4 (&)
3 (80) .6 (TH)
.4 (60) .7 (B0,
.4 (80) .9 (6TV)

It 15 recommended that filter callbrations
be checked with a well-collimated photopic
transmissometer of known linearity prior to
use. The filters sbal) be of sufficint elze
to attenuate the entire light beam of the
transmissometer.

2.2 Data Recorder. Analog chert reccrder
or other sujtable device with input voltage
ralge compatible with the pnalyzer system
output. The resolution of the recorders
date output shall be sufficient to allow com-
pletion of the iest procedures within this
specification.

2.3 Opacity measurement System. An {n-
stack transmissometer (folded or single
path) with the optical design specifications

designated bslow, associsted control unité
and apparatus to keep optical surfaces clean.

8. Definitions.

3.1 Continuous Monitoring 8ystem. The
total equipment required for the determine-
tion of pollutant opacity tn & source effluent.
Contipuous monitoring systems consist of
e jor subsysiems as follows:

3.1.] S8amplinp Interface. The portion of &
continuous monitoring system for OpPACitY
that protects the analrzer from the effiuent.

3.12 Analyzer. That portion of the con-
tinuous monitering svstem which senses the
pollutant and generates a signal output thai
is & function of the pollutant opacity.

3.1.3 Data Recorder. That portion of the
continuous monitoring system that processes
the analyzer output and provides s perméa-
nent record of the output ®ignal in terms of
pollutant opacity.

3.2 Transmissometer. The portions of &
cantinuous monitoring eystem for opacity
that include the sampling interface and the
analyzer.

33 Bpan. The value of opacity at which
the continuous monitoring system is sct 1o
produce the maximum data display outpus:.
The span ehall be set at an opacity specified
tn each applicable subpart.

3.4 Oalibration Error. The difference be-
tween the opacity reading indicated by the
ocontinuous monitoring system eand the
known values of & weries of test standards.
For this method the test standards are a
eeries of calibrated optical filters or screens.

3.5 Zero Drift. The change in continuous
monitoring system output over s stated pe-
riod of time of normal continuous operation
when the pollutant ooncentration at the
time of the measurements is sero.

36 Calibration Drift. The change in the
ocontinuous monitoring system output over
» stated period of time of normal continuous
operation when the pollutant concentration
at the time of the measurements i3 the same
known upscale value,

3.7 System Response. The time interval
from a step change in opacity in the stack
at the tnput to the contihuous monitoring
system to the time at which 95 percent of
the corresponding final value is reached as
displayed on the continuous monitoring sys-
tem data recorder.

3.8 Operational! Test Period. A minimum
pertod of time over which s continuous
monitoring system is expected to operate
within certain performance specifications
without unscheduled maintenance, Trepair,
or adjustment. .

3.9 Tranamittance. The fraction of incident
light that (s transmitted through an optical
mediwm of interest.

8.10 Opacity. The fraction of incident light
that is attenuated by an optical medium of
interest. Opacity (O) and transmittance (T)
are related af foliows:

O0=1-T

- 8.11 Optical Density. A logarithmic meas-
ure of the amount of light that it attenuated
by an optical medium of interest. Optical
density (D) ls related to the transmittance
and opacity as follows:

D= -log, T
© D=-log,, (1-0)

8.13 Peak . Optical Response. The wave-
tangth of maximum sensitivity of the instru-
ment. )

$8.13 Mean Spectra! Response. The wave-
Jength which bisects the total area under
the curve obtained pursuant to paragraph
0321,

3.14 Angle of View. The maximum (total)
angle of radiation detection by the photo-
detector assembly of the analyzer.

8.15 Angle of Projection. The maximum
{total) angle that contains 95 percent of
the radiation projected from the lamp assem-
dly of the analyser.
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8.16 Pathlength. The depth of effiuent in
the light beam between the receiver and the
transmitter of the single-pass transmissom-
eter, or the depth of effluent between the
transceiver and reflector of a double-pass
transmissometer. Two pathlengths are refer-
enced by this specification:

8.16.1 Monitor Pathlength. The depth of
sffiuent at the installed location of the con-
tinuous monitoring system.

3.162 Emission Outlet Pathlength. THhe
depth of efMluent at the location emissions are
released to the atmosphere.

4. Lostallation Specification

4.1 ation. The transmissometer must
be located across a section of duct or stack
that will provide a particulate matter flow
through the optical volume of the trans-
missometer that is representative of the par-
ticulate matter flow through the duct or
stack. It is recommended that the monitor
pathlength or depth of effiuent for the trans-
missometer include the entire diameter of
the duct or stack. In installations using a
shorter pathlength, extra caution must be
used in determining the measurement loca-
tion representative of the particulate matter
fiow through the duct or stack.

4.1.1 The transmissometer location shall
be downstream from all particulate control
equipment.

4.1.2 The transmissometer shall be located
a8 far from bends and obstructions as prac-
tical.

4.1.3 A transmissometer that is located
in the duct or stack foliowing & bend shall
be installed in the plane defined by the
bend where possible.

4.14 The transmissometer should be in-
stalled in an accessible location.

4.1.5 When required by the Administrator,
the owner or operator of a source must
demonstrate that the tranamissometer is lo-
cated in a section of duct or stack where
& representative particulate matter distribu-
tion exists. The determination shall be ac-
complished by examining the opacity profile
of the effluent at a series of positions across
the duct or stack while the plant is {n oper-
ation at maximum or reduced operating rates
or by other testa acceptable to the Admin!s-
trator.

4.2 Blotted Tube. Installations that require
the use of a slotted tube shall use a slotted
tube of sufficient size and blackness so as
not to interfere with the free flow of eMuent
through the entire optical volume of the
transmissometer or refiect light into the
transmissometer photodetector. Light re-
flections may be prevented by using black-
ened baffies within the slotted tube to pre-
vent the lamp radiation from impinging upon
the tube walls, by restricting the angle of
projection of the light and the angle of view
©f the photodetector assembly to less than
the croas-sectional area of the slotted tube,
or by other methods. The owner or operator
must show that the manufacturer of the
monitoring system has used appropriate
methods to minimize light reflections for
systems using slotted tubes,

4.3 Data Recorder Output. The continuous
monitoring system output shall permit ex-
panded display of the span opacity on a
standard 0 to 100 percent scale. Bince all
opacity standards are based on the opacity
of the efMuent exhausted to the atmosphere,
the system output shall be based upon the
emission outlet pathlength and permanently
recorded. For affected facilities whose moni-
tor pathlength is different from the factlity’'s
emission outlet pathiength, a graph shall be
provided with the installation.to show the
relationships between the continuous moni-
toring system recorded opacity based upon
the emission outlet pathiength and the opac-
ity of the efMuent at the analyzer location
{monitor pathlength). Tests for measure-
ment of opacity that are required by this
performance specification are based upon the
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APPENDIX B—PERFORMANCE SPICIFICATIONS

Performance Specification ]—Performance
specifications and specification test proce-
dures for transmissometer systems for con-
tinuous measurement of the opacity of
stack emissions .

L t.g_erAnumm.
11 inciple. The opacity of particulate

matter In stack emissions is measured by a
continuous!y operating emission measure-
ment system. Thesc systems are based upon
the principle of transmissometry which {5 a
direct mesasurement of the attenustion cf
visible radiation (opacity) by particulate
matter in & stack efluent. Light having spe-
cfic spectral characteristics is projected from
a lamp across the stack of a pollutant source
to a light sensor. The light is attenuated due
to absorption and scatter by the particulste
matter in the efuent. The percentage of
visible light attenuated is defined as the
opacity of the emission. Transparent stack
emissicns that do not attenuate light will
have a transmittance of 100 or an opacity of
0. Opaque stack emissions that attenusate all
of the visible light will have a transmittance
of 0 or an opacity of 100 percent. The trans-
missometer is evaluated by use of neutral
density filters 10 determine the precision of
the continuous monitoring system. Tests of
the system are performed to determine gero
drift, calibration drift, ind reeponse time
characteristics of the svstem.

1.2 Applicability. This performance spe-
cification is avplicable to the continuodus
monitoring systems specified in the subparts
for measuring opecity cf emissions. Specifi-
cations for continuous measurement of vis-
ible emixsions are given in terms of design,
performance, and installation pearameters.
These specifications contain test procedures,
installation requirements, and data eompu-
tation procedures for evaluating the accepi-
ability of the continuous monitoring systems
subject to approval by the Administratcr.

2

2.1 Calibrated Fiiters. Optical filters with
neutral spectra! characteristics and known
optical densities to visible light or screens
known to produce specified optical densities.
Calibrated filters with accuracies certified by
the mapufacturer to within =3 percent
opacity shall be used. Filters required are
low, mid, and high-range filters with nom-
inal optical densities as follows when the
transmissometer is spanned at opacity levels
specified by spplicable subparts:

Calibrated filter optical densities
with equitsient opacity in

Span velue parenthesis
(perocnt opacity)
Low. Mid- . High-
range range range
0.2 (37) 0.8 (59
.2 (37) .3 (80)
.8 (50) .4 (A7}
.3 (0) .6 (75)
.4 (80) .7 (80
-4 (00) .9 (87}

It i recommended ihat filter calibrations
be checked with a well-collimated photopic
transmissometer of known linearity prior to
use. The filters shal) be of suffici~pt size
to attenuate the entire light beam of the
transmissometer.

2.2 Data Recorder. Analog chart reccrder
or other suitable device with input voltage
ralge compatible with the snalyzer system
output. The resolution of the recorder’s
dste output shall be sufficient to allow com-
pletion of the test procedures within this
specification.

2.3 Opacity measurement System. An {n-
stack transmissometer (folded or single
path) with the optical design specifications

designated balow, associsted control units
and apparatus to keep optical surfaces clean.

8. Definitions.

3.1 Continuous Monjtoring 8yvstem. The
total equipment required for the delermine-
tion of pollutant opacity in & source efuent
Continuous fmonitdring systems consist of
major subsysterns as follows:

3.1.1 S8ampling Interface. The portion of &
continuous monitoring svstem for opacity
that protects the analvzer from the efluent.

3.12 Analyzer. That portion of the con-
tinuous monitering system which senses tbe
pollutant and generates a signal output that
15 & function of the pollutant opacity.

3.13 Data Recorder. That portion of the
continuous monitoring systemn that processes
the analyzer output and provides & peTma-
nent record of the output wigns) in terms of
poliutant opacity.

3.2 Transmissometer. The portions of s
coantinuous monitoring eystem for opacity
that include the sampling interface end the
analyzer. .

33 Span. The value of opacity st which
the continuous monitoring system is sct 1o
produce the maximum date display outpu:.
Tbe span €hall be set at an opsacity specified
in each spplicable subpart.

3.4 Oalibration Error. The difierence be-
tween the opacity reading indicated by the
oontinuous monitoring system and the
known values of & series of test standards.
For this method the test standards are 8
series of calihrated optical fllters or screens.

3.5 Zero Drift. The change in continuous
monitoring system output over & stated pe-
riod of time of normal continuous operation
when the pollutant ooncentration at the
time of the measurements is sero.

86 Calibration Drift. The change in the
ocontinuous monitoring system output over
o stated period of time of normal continuous
operation when the pollutant concentration
at the time of the measurements is the same
known upsacale value,

3.7 System Response. The time interval
from a step change in opacity in the stack
at the input to the contihuous monitoring
system to the time at which 95 percent of
the corresponding final value is reached as
displayed on the continuous monitoring sys-
tem data recorder.

8.8 Operational Test Period. A minimum
period of time over which s continuous
monitoring system 5 expected to operate
within certain performance &pecifications
without unscheduled meaintenance, repair,
or sdjustment. :

8.9 Transmittance. The fraction of incident
light that és tranamitted through an optical
medium of interest.

8.10 Opacity. The fractton of incident light
that 13 attenuated by an optical medium of
interest. Opacity (O) and transmittance (T)
are related af follows:

O=1-T

+ 8.11 Optical Density. A logarithmic meas-
ure of the amount of light that it attenuated
by an optical medium of interest. Optical
density (D) is related to the transmittance
and opacity as follows:

D= ~10og,,T
' D="l°‘w (1-0)

8.13 Peak . Optical Response. The wave-
tength of maximum sensitivity of the inatru-
ment. ‘

3.13 Mean Spectral Response. The wave-
Jength which bisects the total area under
the curve obtained pursuant to paragraph
931,

8.14 Angle of View. The maximum (total)
angle of radiation detection by the photo-
detector assembly of the analyeger.

8.15 Angle of Projection. The maximum
{total) angle that contains 95 percent of
the radiation projected from the lamp assem-
dly of the analysef.
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8.16 Pathlength. The depth of effiuent in
the light beam between the recetver and the
transmitter of the single-pass transmissom-
eter, or the depth of effluent between the
tranaceiver atrd reflector of a double-pass
transmissometer. Two pathlengths are refer-
enced by this specification:

8.16.1 Monitor Pathlength. The depth of
efiuent at the fnstalled location of the con-
tinuous monitoring system.

3,162 Emission Outlet Pathlength. THe
depth of eMuent at the location emissions are
relessed to the atmosphere.

4. Installation Specification.

4.1 ation. The transmissometer must
be located across a section of duct or stack
that will provide a particulate matter flow
through the optical volume of the trans-
missometer that is representative of the par-
ticulate matter flow through the duct or
stack. It is recommended that the monitor
pathlength or depth of effiuent for the trans-
missometer include the entire diameter of
the duct or stack. In installations using a
shorter pathlength, extra caution must be
used in determining the measurement loca-
tion representative of the particulate matter
flow through the duct or stack.

4.1.1 The transmissometer location shall
be downstream from all particulate control
equipment.

4.1.2 The transmissometer shall be Jocated
a8 far from bends and obstructions as prac-
tical.

4.1.3 A transmissometer that is located
in the duct or stack following a bend shall
be installed in the plane defined by the
bend where possible.

4.14 The transmissometer should be in-
stalled {n an acceesible location.

4.1.5 When required by the Administrator,
the owner or operator of & source must
demonstrate that the tranamissometer is lo-
cated in a section of duct or stack where
& representative particulate matter distribu-
tion exists. The determination shall be ac-
complished by examining the opacity profile
of the effluent at a series of positions across
the duct or stack while the plant is in oper-
ation at maximum or reduced operating rates
or by other testa acceptable to the Adminis-
trator,

42 Blotted Tube. Installations that require
the use of a slotted tube shall use a slotted
tube of sufficient size and blackness so as
not to interfere with the free flow of eMuent
through the entire optical volume of the
transmissometer or reflect light into the
transmissometer photodetector. Light re-
flections may be prevented by using black-
ened baflles within the slotted tube to pre-
vent the lamp radiation from impinging upon
the tube walls, by restricting the angle of
projection of the light and the angie of view
of the photodetector assembly to less than
the cross-sectional area of the slotted tube,
or by other methods. The owner or operator
must show that the manpufacturer of the
monitoring system has used appropriate
methods to minimize light reflections for
systems using slotted tubes.

4.3 Data Recorder Output. The continuous
monitoring system output shall permit ex-
panded display of the span opacity on a
standard 0 to 100 percent scale. Bince all
opacity standards are based on the opacity
of the efBuent exhausted to the atmosphere,
the system output shall be based upon the
emission outlet pathlength and permanently
recorded. For affected facilities whose moni-
tor pathlength is different from the facility's
emission outlet pathlength, s graph shall be
provided with the installation.to show the
relationships between the oontinuous moni-
toring system recorded opacity based upon
the emission outlet pathlength and the opac-
ity of the efffuent at the analyzer location
{monitor pathlength). Tests for measure-
ment of opacity that are required by this
performance specification are based upon the



monitor pathlength. The graph necessary to
convert the dats recorder output % the
Monitor patilength Daxia shall be extablished
a8 follows :

bog (1-0,) =(1,/1s) Jog (1)
whare :
0,=the opacity of the sfiuent based upon

,.o,:thlo‘.opuony of the sfliuent based upon

1= tho"om!mon outlet pathlength.
1,=the monitor pathlength.

The optic esign specifications set forth

in Sectlon 6.1 ahall be met in order for a
measurement systam to comply with the
requirements of this method.

8. Determination of Conformance with De-
o 10N8. —

] e continuous monitoring system for
measurement of opeacity shall be demon-
strated to conform to the design specifica-
tions set forth ms follows:

6.1.1 Peak Bpectral Response. The peak
wpectral response of the continuous moni-
toring systems ahall occur betwesn 300 nm
and 600 nm. Response at any wavelength be-
low 400 nm or above 700 nm shall be less
than 10 percent of the peak response of the
oontinuous monitoring system.

6.1.2 Mean Bpectral Response. The mean
spectral response of the continuous monitor-
fng system sball occur between 500 nm and
600 nm.

6.1.8 Angle of View. The total angle of view
shall be no greater than 5 degrees.

6.1.4 Angle of Projection. The total angle
of projection shall be no greater than & de-

§7°8s Conformance witn the requirements
of ddction 6.1 may be demonstrated by the
owner Or opsrator 0f the affected facility by
testing each analyzer or by obtaining a oer-
tificate of conformance from the instrument
mapufscturer. The certificste must certify
that at Jeast one analyzer from each month's
production was tested and satisfactorily met
all applicable requirements. The certificate
must state that the Arst analyzer randomly
sampled met sll requirements of paragrapb
¢ of this specification, If uny of the require-
ments ware not met, the certificate must
show that the entire month’'s analyrer pro-
ductioh was resampled sccording to the mili-
tary standard 105D sampling proosdure
(MIL-8TD-106D) inspection level II; was re-
tested for each of the applicable require-
ments under paragraph 6 of this specifica-
tion; and was determined to be acceptable
under MII~STD-108D procedures. The cartifi-
cate of conformance must show the results
of each test performed for the anslysers
sampled during the month the analyzer be-
installed was produced.

.3 The general test procedures to be fqj-
lowed to demonstrate conformsnce with 8Bec-
tion 6 requirements are given as foliows:
{These procedures will not be applicable to
all designs and will require modification in
some cases. Where analyzer and optical de-
sign is certified by the manufacturer to con-
form with the angle of view or angle of pro-
Jection specifications, the respective pro-
cedures may be omitted.)

6.3.1 Spectral Responsg. Obtain spectral
data for detector, lamp, and filter components
used in the measurement system from their
reapeciive manufacturers. .

8.3.3 Angle of View, Set the received up
as specified by the manufscturer. DTaw an
arc with radius of 3 meters. Measure the re-
osiver reaponse to & small (leas than 8
osntimetars) non-direstional light sdurce at
S-oentimeter intervals on the arc for 26 centi-
tasters on either aide of the detector center-
iine. Repeat the test in the vertioal direction.

6.3.8 Angle of Projection. Set the projestor
up as specified by the manufacturer. Draw
an arc with radius of 8 meters. Using ¢ small
photoelectric light detector (less than 3
ocentimeters), measure the light intensity at
S-centimeter intervals on the arc for 28
esntimeters on either side of ths light source

ocenterline of projection. Repeat the test In
the vertical direction.

7. Continuous Mont -
formance )
e continuous monitoring system shall

meet the performanoce specifioations in Table
1-] to be conaidered acoeptable under thia
method.

Tasrr 1-1.—Performance specificationa

Parameter Specifioations
s. .Collbrationerror......_.......... <3 pet opacity !
bZerodrift (24 h)....... . <2 petopacity}
¢.Calibration drift (24 h).. 22 pet opacity!
4. Response Ume.......... 10 & (maximum)
0. Operstional test period 168 h.

1 Expreased ss sum of sbsolute mean value and the
96 pet confidence interval of & serics of Lests.

8. Performance Boecification Test Proce-

. '!'fa:e Tollowlng test procedures Shall De

%’w determine conformance with the re-
quirements of paragraph 7:

8.1 Calibration Error and Response Time
Test. These tests are to be performed prior to
installation of the system on the stack and
may be performed at the affected facility or
at other locations provided that proper notifi-
cation is given. Set up and calibrate the
measurement system as specified by the
manufacturer's written instructions for the
monitor psthiength to be used in the in-
stallation. Span the anslyzer as specified in
applicable aubparts.

8.1.1 Cslibration Error Test. Insert a series
of calibration filters in the transmissometer
peth at the midpoint. A minimum of three
calibration flters (low, mid, and high-
renge) selected in accordance with the table
under paragraph 2.1 and calibrated -within
$ percent must be used. Make s total of five
nonconsecutive readings for each filter.
Record the measurement system output
readings in percent opacliy. (See Figure 1-1,)

8.1.2 Bystem Response Tast, Insert the
bigh-range fiter in the transmissometer
path five times and record the time required
for the system to respond to 95 percent of
final zero and high-renge filter values. (See
Figure 1-2.) -

8.2 Field Test for Zero Drift and Calibra-
tion Drift. Install the continuous monitoring
system on the affected facility and perform
the following slignments:

82.1 Preliminary Alignments. As soon as
possible after instalistion and once a year

thereafter when the facllity is not in opera.

tion, perform the following optical and sero
slignmentg: | .

82.1.1 Optical Alignment. Align the light
beam from the transmissometer upon the op-
tical surfsces located across the effiuent (ie.,
the retrofisctor or photodetecior as applica-
bie) in accordance with the manufscturer's
instructions. ’

8.2.12 Zero Alignment. After the transmis-
someter has been optically aligned and the
transmissorceter mounting is mechanically
stable (i.¢. no movement of the mounting
due to thermal contraction of the stack,
duct, etc.) «nd a cleap stack condition has
been determined by a steady zero opacity
condition, perform the gero alignment. This
alignment is performed by balancing the con-
tinuous monitor system response 80 that any
simulated rero check coincides with an sc-
tual zero check performed across the monli-
tor pathlength of the clsan stack.

8.2.1.3 Span. Span the continuous monitor-
fng syrtem at the opacity specified in sub-
parts and offset thie rero setting at Jeast 10
percent of span $0 that negative drift can be
quantified.

8.2.2. Final Alignments. After the prelimi-
nary alignments have been compieted and the
affected facility Las been started up and
reaches norma! opersting temperature, re-
check thie optical slignment in accordance
with 8.2.1.1 of this apecification. If the align-
ment has shifted, realign the optics, record
any detectable shift in the opacity measured
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by the system that can be attributed o the
cptical reslignment, and notify the Admin-
istrator. This oopdition may not be objec-
tionable {f the afected facllity operates with-
in a falrly oconstant and adequately narrow
range of opsrsting temperatures that does
not produce significant shifts in opticn?
alignment during norms! operation of the
facility. Upder circumstances where the facil-
1ty operstions produce fluctuations in the
eMuent gas tempersture that result in sig-
nificant misslignments, the Administrator
may require improved mounting structures or
suother Jocation for installation of the trans-
missometer.

8.2.3 Conditioning Period. After complet-
ing the post-startup alignments, operate the
system for an initial 168-hour conditioning
period in s normal operational manner.

8.2.4 Operational Test Period. After com-
pleting the conditioning period, operate the
system for an additional 168-hour pertod re-
taining the rero offset. The gystem shall mon-
itor the source effluent at all times except
when being reroed or calibrated. At 24-hour
intervals the zero and span shall be checked
aoccording to the manufacturer's instructions.
Mintmum procedures used shall provide a
system check of the analyzer internal mirrore
and sll electronic circuitry including the
lamp ard photodetector assembly and shall
include a procedure for producing & simu-
lated zero opacity condition and a simulated
upscalie (span) opacity condition as iewed
by the receiver. The manufacturer's written
tnstructions may be ured providing ths: they
squal or exceed these minimum proce fures.
Zero and span the transmissometer, clean all
optical surfaces sxposed to the efuent, rea-
lign optics, and make any neosssary adjust-
ments to the calibration of the system daily.
These zero and calibration adjustments and
optlical 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 the
messurement system without cperator inter-
vention are allowable at any time. The mag-
nitude of any zero or span drift adjustments
ahall be recorded. During this 168-hour op-
erationel test period, record the following at
3¢-hour intervals: (a) the zero reading and
span readings after the system is calibrated
(these readings should be set at the same
value &t the beginning of each 24-bour pe-
riod);:. (b) the zero reading after each 24
hours of operation, but before cleaning and
adjustment; and (c¢) the span reading after
cleaning and zero adfustment, but before
span adiustment. (Bee Figure 1-3.)

9. Calculation, Data Analysis, and Report-

EG.] Procedure for Determination of Mean
Values and Confidence Intervals.

9.1.1 The mean value of the data set {g cal-
culated acoording to equation 1-1.

- 1¢
= 2 X;

=1 Equation 1-1
where x, = absolute value of the individual
measurements,

S=sum of the individual values.
X =mean value, and
p=number of data points,

9.1.2 The 85 percent confidence interval
(two-sided) is calculated according to equa-
tion 1-2:

Clam—1 VR(ENF) = (Ex)
nyn-1

Equation 1-2
where
XL x,=sum of ail data points,
tey=t,~a/2, and
C.ly=95 percent confidence interval
estimate of thc average mean
value.
The values in this table are already cor-
Tecled for n-1 degrees of freedom. Use n equal
to the number of samples as data points.



Values for V975

n Levs n 1975
12.706 2.262
4.303 2.228
3.182 2 901
2.776 2.979
2.871 2.160
2 M 2 145
2. 865 213t
2 306
©.2 Data Analysis and Reporting.
93.1 S8pectral Response. Combine the

spectral data obtained in accordance with
paragraph 6.3.1 to develop the eflective spec-
tral response curve of the transmissometer.
Report the wavelength st which the pesk
response occurs, the wavelength at which the
mean response occurs, and the maximum
response at sny wavelength below 400 nm
and sbove 700 nm expressed s& & 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 paragraph 6.3.2, calculate
the response of the receiver as a function of
viewing angle in tbe horizontal and vertical
directions (26 centimeters of arc with a
radius of 3 meters equal 5 degrees). Repert
relative sngle of view curves as required un-
der paragraph 6.2,

92.3 Angle of Projection. Using the data
obtained {n sccordance with paragraph 6.3.3,
caiculate the response of the photoelectric
detector as & function of projection angie in
the hortzontal and vertical directions. Report
relative angle of projection curves I.S required
under paragraph 6.2.

0.2.4 Calibration Error. Using the data fromm
paragraph 8.1 (Figure 1-1), subtract the
known fliter opacity value from the value
shown by the measurement system for each
of the 15 readings. Calculate the mean and
95 percent confidence interva) of the five dif-
ferent values at each test filter value accord-

Mid
Range

Low
Range
Span Value

% opacity
% opacity

__ % opacity

High

Range __ X opacity

Date of Test

Location of Test

Calibrated Filter

1 Analyzer head1ng
% Opacity

Differences2

# Opacity

15

Mean difference

Confidence {interval

Calibration error = Mean Differcnce3

e

Low, mid or high range

3Abso1ute value

+ C.1.

ZCalibration filter opacity - analyzer reading

Low Mid High

Figure 1-1.

Calitration Error Test
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ing to equatizns 1-1 and 1-2. R.eport the sum
of the absolute mean diference and the 85
percent confidence interval for each of the
‘three test fillers.

" of Tost
Span Fitar
Asalyyar bpss Satting
esale )

Asmstten of Yeut
1 Opacity
3 Opac ity

Oownicale

Pogurs To2. Moopemee Time Vet

92.5 Zero Drift. Using the gero opacity
values measured every 24 hours during the
field test (paragraph 8.2). calculate the cir-
ferences between the zero point after clezn-
ing, aligning, and adjustment, and the zero
value 24 hours later just prior to clesning,
aligning, and adjustment. Calculate the
mean value of these points & 4 the ronfi-
dence interval using equations 1-1 and 1-2.
Report the sum of the absolut. mean value
and the 85 percent confidence interval.

9286 Calibration Drift. Using the spz3
value measured every 24 hours during the
field test, calculate the differences between
the span value after cleaning, aligning, and
scjustment of zero and span, and the spzn
value 24 hours leter just after clearing
aligning, and adjustment of zero and be?fnre
adjustment of spen. Calculate the mecn
value of these points and the confiderce
interval using equations 1-1 and 1-2. Report
the sum of the ebsolute megn value and the

confidence interva)l.
9.2.7 Response Time. Using the date from

paragraph 8.1, calculate the time interval
from filter insertion to §5 percent of the final
siable value for all upscale and downscale
traverses. Report the mean of the 10 upscale

lnd downscale test times.
8 Operational Test Period. During the

lss-hour operational test period, the con-
tinuous monitoring system shall not require
any corrective maintenance, repatr, replace-
ment, or adjustment other than that clear.y
specified as required in the manufacturer's
operation snd maintenance manuals 8§ rou-
tine and expected during & one-week period.
If the continuous monitoring system {8 oper-
ated within the specified performance pea-
rameters and doer not require corrective
maintenance, repair, replacement, ar agjust-
ment other than as specified sbove during
the 168-hour test period, the opersational
test period shall have been successfully ccn-
cluded. Fallure of the continuous monitor-
ing system to meet these requirernents ghall
call for a repetition of the 16B-hour test
period. Portions of the tests which were sat-
isfactorily completed need not be repeated.
Fallure to meet any performance specifica-
tion(s) shall call for a repetition of the
one-week operational test period and that
specific portion of .the tests required by
parsgraph 8 related to demonstrating com-
pliance with the Tfailed specification. All
maintenance and adjustments required shall
be recorded. Output readings shall! be re-
corded before and after all adjustments.

!d! QE menw Statistics,” Department

of Commerce, National luruu of Standards
Handbook 91, 1963, pp. 8-31, parsgraphs

8-3.1

10.2‘ “Performance Specifications for Sta-
tionary-Bource Monitoring Bystems for Gases
and Visible Emissions,” Environmental Pro-
tection ‘Agency, Research Triangle Park,
N.C., EPA-830/3-7¢-013, Japuary 1074,



Tero Setting (See paragreph 8.2.))  Dete of Tast

Span Setting .

"Oate Tero Roacin Span Peading Coltbration
and (Sefore clnn?ng Tevo Drift " (After clesning and zero adjustment prift

Time  and sdjustment) (alero) hut beforc span adjustment) (aSpan) .

Lero Orift = Mesn Zero Orift*
Calidration Drift » Mean Span Drifte

Absolute valve

+ €I (Zero) - .

+ €I (Span) - .

PERYORMANCE SPICIFICATION 3—PERFORMANCE
SPECIVICATIONS AND SPECIFICATION TEST PRO-
CEDURES FOR MONITORS OF 802 aAND NOx
FROM STATIONARY BOURCES

1.3 inciple. e concentration of sulfur

dioxide or oxides of nitrogen pollutapts in
stack emissions s measured by a continu-
ously operating emission measurement sys-
tem. Concurrent with operation of the con-
tinuous monitoring system, the pollutant
ooncentrations are also measured with refer-
ence methods (Appendix A). An average of
the continuous monitoring system data 1s
computed for ssch refersnce method testing
period and compared to determine the rela-
tive accuracy of the continuous monitoring
system. Other tests of the continuous mon-
jtoring system are also performed to deter-
mine calibration error, drift, and response
characteristics of the system.

1.3 Applicability. This performance spec-
ification is applicable to evaluation of con-
tinuous monitoring systems for measurement
of nitrogen oxides or sulfur dioxide poliu-
tants. These specifications contain test pro-
osdures, installation requirements, and dats
ocomputsation procedures for evaluating the
soceptability of the continuous monitoring
systems.

2. ARDArAtUR. .

3.1 Calibration Gas Mixtures. Mixtures of
known concentrations of pollutant gas in a
diluent gas shall be prepared. The pollutant
gas shall be sulfur dioxjde or the appropriste
oxide(s) of nitrogen specified by paragraph
6 and within subparts. For sulfur dioxide gas
mixtures, the diluent gas may be alr or nitro-

gon. For nitric oxide (NO) gas mixtures, the -

diluent gas shall be oxygen-fres (<10 ppm)
nitrogen, and for nitrogen dloxide (NO,) gas
mixtures the diluent gas ahall be ajr. Concen-
trations of approximately 50 percent and $0
percent of span are required. The 90 percent
gas mixture is used to set and to check the
span and is referred to as the span gas.

23 Zaro Oas. A gas oertified by the manu-
facturer to eontsin less than 1 ppm of the
poliutant gas or ambient air may be used.

4.3 Bquipment for measuremant of the pol-
lutant gas concentration using the reference
method specified in the applicabie standard.

2.4 Dats Recorder. Analog chart recorder
or other suitable device with input voltage
range compatible with analyzer system out-
put. The resclution of the recorder's data
output shall be suficient to allow completion
of the test procedures within thiz specifi-
cation.

2.5 Continuous monitoring system for 80,
or NO. pollutants as applicable.

8. B

3. ntinuous Monitoring Bystem. The
total equipment required for the determina-
tion of & poliutant gas concentration in a
source effuent. Continuous monitoring sys-
tems consist of major subsystems as follows:

3.1.1 S8ampling Interface—That portion of
an extractive continuous monjtoring system
that performs one or more of the following
operations: acquisition, transportation, and
oconditioning of & sample of the source sfu-
ent or that portion of an in-situ continuous
monitoring system that protects the analyver
from the efluent.

3.12 Analyzer—That portion of the ocon-
tinuous monitoring system which senses the
poliutant gas and generates s signal output
that is » function of the pollutant conoen-
tration.

8.1.3 Data Recorder—That portion of the
continuous moniioring system that provides
& permanent record of the output signal in
terms of concentration units. -

82 Span. The value of poliutant conoen-
tration at which the continuous monitor-
ing systemn is set t0 produce the maximum
data display output. The gpan shall be set
at the concentration specified in each appli-
cable subpart.

8.3 Accuracy (Relative). The degree of
correctness with whicth the oontinuous
monitoring system ylelds the value of gm
ooncentration of s sample relative to the
valus given by a defined reference method.
This accuracy is expressed in terms of error,
which is the difference between the paired
oonoentration messurements expressed as &
peroentage of the mean reference valuse.
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8.4 Calibration Error. The difference be-
tween the pollutant concentration indi-
oated by the continuous monitoring system
and the known concentration of the test
gas mixture.

8.5 Zero Drift. The change in the continu-
ous monitoring system output over a stated
peripd of time of normal continuous opera-
tion when the pollutant concentration at
the time for the measurements i8 zero.

8.8 Calibration Drift. The change in the
ocontinuous monitoring system output over
e stated time perfod of norma! coritinuous
operstions when the poliutant concentra-
tion at the time of the messurements is the
esfme XNOwWn upscale value,

8.7 Response Time. The time interva)
from a step change in pollutant concentra-
tion at the input to the continuous moni-
toring system to the time at which 95 per-
oent of the corresponding final value is
reached as displayed on the contihuous
monitori~g system data recorder,

8.8 Operational Period. A minimum period
of time over which a measurement system
Is expected to operate within certain per-
formance specifications without unsched-
uled maintenance, repair, or adjustment

3.9 Stratification. A condition identified
by a difference in excess of 10 percent be-
tween the average concentration in the duc:
or stack and the concentration at any point
more than 1.0 meter from the duct or stack
wall,

4. Installation 8pecifications Pollutant
oont{nucus monlCSr;ng Bystems (80, and

NO,) shall be installed at & sampling ioca-
tion where measurements can be made which
are directly representative (4.1), or which
ocan be corrected so as to be representative
(4.2) of the tots} emissions from the affected
facility. Conformance with this requirement
shal! be accomplished as follows:

4.1 Efiuent gases may be assumed to be
monstratified if a sampling location eight or
more stack diameters (equivalent diameters;
downstream of any air in-leakage is se-
lected. This assumption and data correctior
procedures under paragraph 4.2.1 may not
be applied to sampling locations upstream
Oof an sir preheater in » gteAm generating
facilitv under SBubpart D of this part. For
sampling locations where effuent gases are
either demonstrated (4.83) or may be as-
sumed to be nonstratified (eight diameters),
& point (extractive systems) or path (in-situ
systems) of average concentration may be
monitored.

43 For sampling locations where efuent
gases cannot be assumed to be nonstrati-
fied (less than eight diameters) or have been
shown under paragraph 4.3 to be stratified.
results obtained must be consistently repre-
sentative (e.g. & point of average concentra-
tion may shift with load changes) or the
data generated by sampling at a point (ex-
tractive systems) or across a path (in-situ
systems) must be corrected (4.2.1 and 4.2.2)
80 a5 10 be representative of the total emis-
sions from the affected facility. Conform-
ance with this requirement may be accom-
plished in either of the following ways:

4.2.1 Installation of & diluent continuous
monitoring system (O. or CO, as applicable)
in aoccordance with the procedures under
paragraph 4.2 of Performance Bpecification
3 of this appendix. If the poliutant and
diluent monitoring systems are not of the
same type (both extractive or both in-situ),
the extractive system must use a multipotnt
probe.

42.2 Installation - of extractive pollutant
monitoring systems using multipoint sam-
pling probes or in-situ pollutant monitoring
systems that sample or view emissions which
are consistently representative of the total

. emissions for the entire cross section. The

Administrator may require data to be sub-



mitted to demonstrste that the ‘emissions
sampled or viewed are oonsistently repre-
sentative for several typical facllity process
opersting conditions.

4.3 The owner or operator may perform a
traverse to characterize any stratification of
effuent gases that might exist in a stack or
duct. If no stratification is present, sampling
procedures under paragraph 4.1 may be ap-
plied even though the eight diameter criteria
is not met.

4.4 When single polnt sampling probes for
extractive systems are installed within the

stack or duct under parsgraphs 4.1 and 421,
the sample may not be sxtracted at any point
less than 1,0 meter from the-atack or duct
wall. Multipoint samnpling probes installed
upder parsgraph 4.2.2 may be located at any
points necessary to.obtain consistently rep-
resentative samples.

5. Contlnuous Moanitoring System Perform-
e con lnuous'mommnng system ahall
meet the performance specifications in Table

2-1 to be considered acceptable under ‘this
method. .

TaBLEr 2-1.—Performance specifications

Specification

1. Accaraey Lo.......

2, Callbration ermor . ..o i ieiraiccceeanaen-

Zerodrift 2h)'.__...........
.Zerodrift (24 )Y .......
. Calibration drift 2h)1___
. g:mnﬂou drift (24 b) ..

N

<20 pct of the mean value of the reference method test
ata. .
<5 ‘)ct of each (50 pct, 90 pct) calibration gas mizture
value.

2pctols
. pcDo.pm

Do.
255 pet. of span

i Expressed a3 sum of absolute mean value plus 95 pet confidence interval of a seties ol tests.

6. Perto ce ca -
. The following test procedures shall be
used to determine conformance with the
requirements of paragraph 5 Fer NO, an-
requirements of parsgraph 5. For NO: an-
alyzers that oxidize nitric oxide (NO) to
nitrogen dioxide (NO,), the response time
test under paragraph 6.3 of this method shall
be performed using nitric oxide (NQ) span
gas. Other tests for NO. contlnuous monitor-
ing systems under paragraphs 6.1 and 6.2 and
all tests for sulfur diox!de systems shall be
performed using the pollutant span gas spe-
cified by each subpart.

6.1 Callbration Error Test Procedure. Set
up and calibrate the complete continuous
monitoring system according to the manu-
facturer's writen instructions. This may be
accomplished either in the laboratory or in
the field.

6.1.1 Calibration Gas Analyses. Triplicate
analyses of the gas mixtures shall be per-
formed within two weeks prior to use using
Reference Methods 6 for SO, and 7 for NOs.
Analyze each callbrition gas mixture (50%,
60% ) and record the results on the example
sheet shown in Figure 2-1. Each sample test
result must be within 20 percent of the aver-
sged result or the tests shall be repesated.
This step may be omitted for non-extractive
raonitors where dynamic calibration gas mix-
tures are not used (6.12).

6.1.2 Calibration Error Test Procedure,
Make a total of 15 nonconsecutive measure-
ments by alternately using zero gas and each
caliberation gas mixture concentration (e.g.,
%, 50%, 0%, 90%. 50%, 90%, 50%, O¢,
=tc.). For nonextractive continuous monitor-
Ing systems, this test procedure may be per-
formed by using two or more calibration gas
cells whose concentrations are certified by
the manufacturer to be functionally equiva-
lent to these gas concentrations. Convert the
continuous monitoring system output read.
ings to ppm and record the results on the
example sheet shown in Flgure 2-2.

62 Fleld Test for Accuracy (Relative),
Zero Drift, and Calibration Drift. Instal] and
operate the continuous monitoring system in
accordance with the manufacturer's written
instructions and drawings as follows:

6.2.1 Conditioning Period. Offset the zero
setting at least 10 percent of the span %o
that negstive zero drift can be quantified.
Operate the system for an initial 188-hour
conditioning period in normal operating
manner.

6.2.3 Operational Test Period. Oparste the
continuous monitoring system for an addi-

tional 168-hour period retaining the gzero
offset. The systermm shall monitor the source
efluent at all times except when belng
zeroed, calibrated, or backpurged.

6.2.2.1 Fleld Test for Accuracy (Relative).
For continuous monitoring systems employ-
ing extractive sampling. the probe tip for the
continuous monitoring system and the probe
tip for the Reference Method sampling tratin
should be placed at adjacent Jocatlons in the
duct. For NO, continuous monltoring sys-
tems, make 27 NO, concentration measure-
ments, divided into nine sets, using the ap-
plicable reference method. No more than one
set of tests, consisting of three individual
mesasurements, shall be performed in eny
one hour. All individual measurements of
each set shall be performed concurrently,
or within & three-minute interval and the
results averaged. For SO, continuous monl-
toring systems, make nine SO, concentration
measurements using the applicable reference
method. No more than one measurement
shall be performed in any one bour. Record
the reference method test data and the con-
tinuous monitoring system concentrations
on the example data sheet shown in Figure
2-3.

6.2.22 Fieid Test for Zero Drift and Cali-
bration Drift. For extractive systemas, deter-
mine the values given by zero and span gas
pollutant concentrations at two-hour inter-
vals until 15 sets of data are obtained. For
nonextractive measurement systems, the zero
value may be determined by mechanically
producing & zero condition that provides a
system check of the analyzer internal mirrors
and all electronic circuitry including the
radiation source and detector assembly or
by inserting three or more calibration gas
cells and computing the zero point from the
upscale measurements. If this latter tech-
nique is used, a graph(s) must be retatned
by the owner or operator for each measure-
ment system that shows the reletionship be-
tween the upscale measurements sand the
zero point. The span of the system shall be
checked by using a calibration gas cell cer-
tifled by the mauufacturer to be function-
ally equivaient to 50 percent of span concen-
tration. Record the zero snd span measure-
ments (or the computed Zero drift) on the
example dsta shect shown in Pigure 3-4.
The two-hour periods over which messure-
ments are conducted need not be consecutive
but may not overiap. All measurements re-
quired under this parsgraph may be ocon-
ducted concurrent with tests under PATS -
graph 6232.1. .
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8.3.2.3 Adjustments. Zero and calibration
cofrections and ad justments are aliowed only
8t 24-hour intervals or st such shorter in-
tervals as the manufacturer’s written in-
structions specify. Automatic corrections
made by the measuremant system without
operator intervention or initiation are allow-
able at any time. During the entire 168-hour
operational test period, record on the ex.
ample sheet shown in Pigure 3-8 the values
given by zero and span gas pollutant con-
centrations before and after sdjustment si
24-hour intervals.

6.3 Field Test for Responses Tims.

8.3.1 Scope of Test. Use the entire continu-
ous monitoring system as instalied, including
sample transport lines if used. Flow rates,
line diameters, pumplng rates, pressures (do
not allow the preasurized calibration gas o
change the normal operating pressure in the
sample line), etc., shall be at the nominal
values for normal operation as specified In
the manufacturer's written instructions. If
the analyzer is used to sample more than one
pollutant source (stack), repeat this test for
each sampling point.

6.32 Respounse Time Test Procedure. In-
troduce zero gas into the continuous moni-
toring system sampling interface or as close
to the sampling interface as possible. When
the system output reading has stabilized,
switch quickly to s known concentration of
pollutant gas. Record the time from concen-
tration switching to 95 percent of final stable
response, For non-extractive monitors, the
highest available calibration gas concentra-
tion shall be switched into and out of the
sample path and response times recorded.
Perform this test sequence three (3) times.

- Record the results of each test on the

example sheet shown In Pigure 2-0.

7. Calculatio; ata Analysis and
ing, -
7.1 Procedure for determination of mecan

C -

- values and confidence intervals.

7.1.1 The mean value of a data set Is
calculated according to equation 2-1.

- 1&
!';:231.
i=] Equation 2}
where:
xi== absolute value of the measurements,
Z=sum of the individual values,
X=mean value, and
D=pumber of dats points.

7.1.2 The 95 percent confidence interval
t‘awo;’lged) is calculated according to equa-
on 3-2: .

Lo
C.I. =—"— +/D 3)- 2
" n\/n—lv ()= (Zxn
Equation 2-2
where:
L xi=sum of all data points,
t_n|=t|—a/2, and
-Lw=95 percent confidence interval
estimate of the average mean
value.

Values for 4975

. 978
12. 708
4

“The values in this table are already cor-
rected for n-] degrees of freedom. Use n



equal to the numbar of samples as data
polnts.

92 Data Analysis and Reporting.

73.1 Accuracy (Ralative). For sach of the
utne reference method test points, determine
the average pollutant concentration reported
by the continuous monitoring system. These
average oonocentrations shall be determined
from the ocontinuous monitoring system dats
recorded under 72.2 by {ntegrating or aver-
sging the pollutant concentrations over sach
3 the time intervals concurrent with sach
refersnce method testing period. Before pro-
ceeding to the next step, determine the basis
(wet or dry) of the continuous monitoring
system data and refersnce method test data
concentrations. If the bases sare not con-
sistent, apply s moisture correction 1o either
reference method conosntrations or the con-
tinuous monitoring system oconcentrations
as appropriste. Dstarmine the correction
factor by moisture tests concurrent with the
reference method testing periods. Report the
mojsture test method and the correction pro-
cedure smpioyed. For esch of the nine test
runs determine the difference for sach test
run by subtracting the respective reference
method test concentrations (use average of
esch set of three me ,urements for NO:)
from the continuous monitoring system inte-
grated or averaged c¢. \centrations, Using
these data, compute the mean difference and
the 95 percent oconfidence interval of the dif-
ferences (equations 3-1 and 3-2), Accurscy
is reporied as the sum of the absoiute value
of the mean difference and the 95 percent
confidence interval of the differences ex-
pressed as 8 percentage of the mean refer-
ence method value, Use the example shest
shown Lo Figure 3-3.

732 Caubmtion Error. Using the data
from paragraph 6.1, subtract the measured
poilutant concentration determined under
parupraph 6.1.31 (Figure 2-1) from the value
shown by the continuous mouitoring systam
for each of ihe five readingy st each oon-
centration messured under 6.1.2 (Figure 3-2).
Calculate the mean of these difference values
and the 05 peroent oconfidence intervals sc-
cording w equations 2-1 and 3-3. Report the
calibration error (the sum of the absolute
value of the mean difference and the 95 per-
cent confidence interval} as a perosntage of
esach respective calibration gas concentra-
tion. Use example sheet shown in Figure 2-2.

7338 Zero Dritt (3-hour). Using the gero
concentration wvalues measured eath two
hours during the field test, caicuiate the dif-
ferences between consacutive two-hour resd-
tings expressed in ppm. Calculate the mean
difference and the confdence interval using

equations 9-1 and 2-2. Report the zaro drift
a3 the sum of the absolute mean value and
the confidence interval as a peroentage of
span. Use example sheet shown in Figure
2-4.

734 Zero Drift (24-hour). Using the gero
oconcentration values measured every 324
bours during the fieid test, calculate the dif-
ferences between the zero point after zero
adjustment and the zero value 24 hours later
just prior to sero sdjustment. Calculate the
mean value of these points and the confi-
dence interval using equations 3-3 and 3-3.
Report the wero drift (the sum of the Abso-
lute mesn and confidence interval) as & per-
centage of span. Use example gheet shown in
rigure 3-5.

72.5 Calibration Drift (2-hour). Using
the calibration values obtained at two-hour
intervals during the field test, calculate the
differences between consecutive two-hour
resdings exprested as ppm. These vglues
sbould be oorrected for the corresponding
rero drift during that two-hour period. Cal-
culate the mean and confidence interval of
these corrected difference values using equa-
tions 2-1 and 2-2. Do not use the differences
between non-consecutive reaudings. Report
the calibration drift as the sum of the abso-
lute mean and confidence interval as o per-
centage of span. Use the example aheet ahown
in Pigure 2-4.

7.2.6 CJlibration Drigt (34-hour). Using
tbe calibration wvalues measured every 24
hours during tbe field test, calculate the dif-
ferences between the calibration concentra-
tion resding after gero and callbration ad-
justment, and the calibration concentration
reading 24 houra later after zero sdjustment
but before calibration adjustment. Calculate
the mean value of these differences and the
confidence juterval using equations 2-1 and
2-2. Report the calibration drift (the sum of
the absolute mean and confidence interval)
as 3 percentage of span. Use the example
aheet shown in Figure 2-5.

727 Responss Time. Using the charts
from paragrapb 6.3, calculate the time inter-
val from concentration switching to 95 per-
oent to the final stable value for all upscale
and downscale testa. Report the mean of the
three upscale test times and the mean of the
three downscale test times. The two aver-
age times should not differ by more than 15
percent of the slower time. Report the slower
time as the system response time. Use the ex-
ample sheet shown in Figure 2-8.

73.8 Operational Test Period. During the
168-hour performance and operational test
period, the oontinuous monitoring system
shall not require any corrective maintenanoce,
repair, replacemant, or adfustment other than
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that clearly specifisd as required in the op-
eration and maintenance manuals as routine
and expectad during a one-week period. 1f
tbe continuous monitoring system operates
within the specified performance parameters
and does not require corrective maintenance,
repair, replacement or adjustment other than
as specified above during the 188-hour test
period, the operationsl period will be success-
fully concluded. Pallure of the contlnucus
monitoring system to meet this reqguirenient
shall call for s repetition of the 166-hour test
period. Portions of the test which were satis-
factorily completed need not be repeated.
Fallure to meet any performance specifica-
tions shall call for a repetition of the one-
week performance test period and that por-
tion of the testing which is related to the
fatled specification. All maintenance and ad-
justments required shall be recorded. Out-
put readings shall be recorded before and
siter al) adjustments.
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Calibration Gas Mixture Data (From Figure 2-1)

Mid (50%) ppm High (90%) ppm
Calibration fas Heasurgment System 1
Run # Concentration,ppm Reading, ppm Differences,  ppm
1
2
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1
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and Zero Drift Reading Drift
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Zero Drift = [Mean Zero Drift+ + C.1. (Zero) )
‘ . ¢ [Instrument Span} x 100 = .

Cl]ibration Drift = [Mean Span Drift+ + CI (Span) 7
. [Instrument Span] x 100 = .

* Absolute value

Figure 2-5. Zero and Calibration Drift (24-hour)
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Date of Test

————t——

Span Gas Concentration _ . ppes.
Analyzer Span Setting ppm

- Upscale 2

%deviation from slower

1 - seconds
seconds

3___ seconds

Average upscale response seconds
1. seconds
Downscale 2 seconds
-3 seconds
Average downscale response seconds
System average response time (slower ti_me) - seconds.

system average response

_-Everaqeﬁugscne minus average downscafe:] x 100% = .

slower time

Figure 2-6. Response Time

Eﬁ“ﬂ““ §5ﬁmqﬂgn ?—Performnce
specilications and specification test proce-
dures for monitors of CO, and O, from sta-
tionary sources.

1. Principle and Applicabllity.

1.1" Princlple. Eduent gases are continu-
ously sampled and are analyzed for carbon
dioxide or oxygen by a continuous monitor-

ing system. Tests of the system are performed

during a minimum operating period to deter-
mine zero drift, calibration drift, and re-
sponse time characteristics.

1.2 Applicabllity. This performance spect-
fication is applicable to evaluation of con-
tinuous monitoring systems for measurement
of carbon dloxide or oxygen. These specifica-
tions contain test procedures, {nstallation re-
quirements, and data computation proce-
dures for evaluating the acceptability of the
continuous monlitoring systems subject to
approval by the Administrator. Sampling
may include elther extractive or non-extrac-
tive (in-situ) procedures.

2. P . .

2.1 Continuous Monitoring Bystem for
Carbon Dioxide or Oxygen.

2.2 Calibration Gas Mixtures. Mixture of
known concentrations of carbon dioxide or
oxygen in nitrogen or air. Midrange and 90
percent of spsn carbon dioxide or oxygen
concentrations sre required. The 90 percent
of span gas mixture {s to be used to get and
check the analyzer span and is referred to
s span gas, For oxygen analyzers, if the
span Is higher than 21 percent O, ambient
air may be used In place of the 90 percent of
span callbration gas mixture. Triplicate
analyses of the gas mixture (except ambient
air) shall be performed within two weeks
prior to use using Reference Method 3 of
this part. .

2.3 Zero Oes. A gas contalning less than 100
Ppm of carbon dioxide or oxygen.

2.4 Data Recorder. Analog chart recorder
or other suitable device with input voltage
range compatible with analyzer system out-
put. The resolution of the recorder's data
output shall be sufficient to allow completion
of the test procedures within this specifica-
tion. : .

3. Refinjtions.

3.1 Continuous Monitoring System. The
total equipment required for the determina-~
tion of carbon dioxide or oxygen in & given

source effluent. The system consists of three
major subsystems:

3.1.1 Sampling Interface. That portion of
the continuous monitoring system tbat per-
forms one or more of the - -following opera-
tions: dellneation, acquisition, transporta-
.tlon, and conditlioning of a sample of the
source efiuent or protection of the analyzer
from the hostile aspects of the sample or
source environment.

3.1.2 Analyzer. That portion of the con-
tinuous monitoring system which senses the
pollutant gas and generates a signal output
that is a function of the pcllutant concen-
tration.

3.1.3 Data Recorder. That portion of the
continuous monitoring system that provides
& permanent record of the output aignal in
terms of concentration units.

3.2 Span. The value of oxygen or carbon di-
oxlde coincentration at which the continuous
monitoring system {s set that produces the
maximum data display output, Por the pur-
poses of this method, the spac shall be set
no less than 1.5 to 2.6 times the normal car-.
‘bon dloxide or normal oxygen concentration
In the atack gas of the aflected facllity.

3.3 Midrange. The value of oxygen or car-
bon dloxide concentration that is representa-
tive of the normal conditions in the stack
gas of the affected facllity at typical operat-
ing rates. . :

3.4 Zero Drift. The change in the contin-
uous monitoring system output over a stated
period of time of normal continuous opera-
tion when the carbon dioxide or oxygen con-
centration at the time for the measurements
is zero. . w o

3.5 Calibration Drift. The change in the
‘continuous monitoring system output over a
stated time period of normal continuous op-
eration when the carbon dioxide or oxygen
continuous. monitoring system is measuring
the concentration of span gas. ..

3.0 Operational Test Period. A minimum
period of time over which the continuous
monitoring system is expected to™ operate
within ¢ertain performance specifications
_without unscheduled maintenancs, repatr, or
adjustment. Lo

3.7 Response time. The time interval from

& step change in conosntration at the input .

to the continuous monitoring system to the
_tme et which 93 percent of the correspond-
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ing final valus 1 displayed ob the eontinuous’
monitoring system data recorder.

4. Instailation ogg‘cgonpgn.
Oxygen or carbon dioxide continuous mon-

ftoring systems!shall-be installed at a loca-
tion where theasurements are directly repre-
sentative of the total effuent from .the

affected facility or representative of the same

effuent sampled by a 80, or NO, contlnuous
monitoring system. This requirement shal)
be complied with by use of applicadble re-
quirements in Performancs Specification 3 of
this sppendix as follows:

4.1 Installation of Oxygen or Carbon Di-

‘oxide Continuous Monitoring Systams Not

Used to Convert Pollutant Dats. A sampling
location shall be selected in sccordance with

* the procedures under  paragraphs 4.1.1- or
.. 433, or Pertormancs Specification 3 of this
" appendix.

4.2 Installation of Oxygen or Carbon Di-
oxide Continuous Monitoring Systems Used
to Convert Pollutant Continuous Monitoring
System: Data to Units of Applicable Stand-

ards. The diluent continuous monttoring sys-
” tem (oxygen or carbon dioxide) shall be Iin-

stalled at a sampling location where measure-
ments that can be made are representstive of
the eMuent gases sampled by the poliutant
continuous monitoring system(s). Conform-
ance with this requirement may be accom-
plished in any of the following ways:

4.2.1 The sampling location for the dliuent
system shall"be near the sampling location for
the pollutant continuous monlitoring system
such that the same approximate polnt(s)
(extractive systems) or psath (in-situ sys-
tems) in the cross section is sampled 0
viewed. . -

4.2.2 The diluent and pollutant continuous
monitoring systems may be inatalled at dif-
farent locations If the efluent gases at both
sampling locations are nonstratified as deter-
mined under paragraphs 4.1 or 4.3, Perform-
ance Specification 2 of this appsndix and
there 13 no in-leakage occwrring between the
two sampling locations. If the efluent gases
are stratified at either location, the proce-
dures under paragraph 4.2.2, Performance
Specification 2 of this appendix shall be used
for Installing continuous monitoring systems
at that location.

5. orm-

Contiouous Mopitoripg System Perform
ance Specifications.

e continuous monitoring system aball
meat the performance specifications in Table

8-1 to be considersd acceptable under this
method.

6. Performance Specification Test Proce-
u ;

The following test procedures shall bo used
to determine conformance with the require-
mants of paragraph 4. Due to the wide varia-
tion existing in snalyzer designs and prinei.
ples of operation, theso- procedures are not
applicable to all analyzers, Where this occurs,
alternative procedures, subject to the ap-
proval of the Administrator, may be em-
ployed. Any such alternative procedures must
fulfill the same purposes (verify respouse,
drift, and sccuracy) ss the following proce-
dures, -.and must clearly demonstrate oon-
formance with specifications in Table 8-1.

" 6.1 Calibration Check. Establish a cali-
bration curve for the continuous moni-

‘toring system’ using zero, midrange, and

span concentration gas mixtures. Verify
that the resultant curve of analyzer read-
ing compared with the calibration gas
value is consistent with the expected re-
sponse curve as described by the analyzer
manufacturer, If the expected response
curve i3 not produced, additional cali-
bration gas measurements shall be made,
or additional steps undertaken to verify



the accuracy of the response curve of the
analyzer.

6.2 Fjeld Test for Zero Drift and Cali-
bration Drift. Install and operate the
continuous monitoring system in accord-
ance with the manufacturer's written in-
structions and drawings as follows:

TasLr 8=1.~—Performance apecificationa

Peramater

1 Zero drift (20)0,.
2, Zero Arlft (24 Y, .
3. Calibredon drift ( .
l. Colibration drift (2¢ h) |,
Operl onal period. ......
0. Response Ume..cveree--.

| Expressed as susn of shsolute mun value plus 9 pet
coffidence interval of & saries of tes P pe

8.2.1 Conditioning Plrlod. onm the gero
setting at least 10 percent of span so that
negative gero drift may be quantified. Oper-
ate the ocontinuous monitoring system for
an injtial 168-hour conditioning period in e
normal_gperational manner.

62.2. Opsrational Test Period. Operate the
continuous monitoring sysiemn for san addl-
tional 168-hour period maintaining the gerd
ofiset. The systern shall monitor the source
efuent et all times exocept when. baing
zeroed, calibrated, or backpurged.

6.2.3 Field Test for Zero Drift and Calibra-
tion Drift. Determine the values given by
rero and midrange gas concentrations at two-
houwr inte:vals until 18 sets of data are ob-
tained. For non-extractive contipuous moni-
toring syvstams, determine the mero value
given by a mechanically produced gero con-
dition cr by computing the zero value from
upscalc measurements using cuiibrated gas
cells certified by the manufacturer. The mid-
range checks shall be performed by using
certified oalibration gas cells functionally
equivalent to less than 80 percent of span.
Record these readings on the exampile sheet
shown in Figure 3-1. These two-hour perjods
need not be consecutive but may not overlap.
In-situ CO, or O, analyzers which cannot be
fitted with a calibration gas cell may be call-
brated by alternative procedures acceptable
10 the Admintstrator. Zero and calibration
corrections end sdfustments are allowed
only at 24-hour intervals or at such shorter
intervals as the manufacturer's written n-
structions specily. Automatic corrections
made by the continuous monitoring system
without operator fntervention or initfation
arc sllowable st any time. During the en-
tire 168-hour test perjod, record the values
given by zsro and span gas ooncentrations
before and afier adjustment at 2¢-hour in-
tervals in the example muz shown in Figure
3-3.

63 Fleld Test for Rupome Time.

€.3.1 Boope of Test.

This test shall be accoinplished using the:

ocontinuous monitoring system as installed,
including sample transport lines {f used.
Flow rates, line diameters, pumping rates,
pressures (do not allow the pressurized osli-
bration gas to change ¢the normal operating
pressurs (n ‘the sampie line), etc., shall be
st the nominal values.for normal oporltlon
as specifisd in the manufacturer's written
instructions. If the analyzer is used to sample
more thad one source (stack), this test shall
be repeated for each sampling point.
6.3.2 Response Time Test Procedure.

Introduce zero gas into tbe continuous

mopitoring system sampling interface or as
closs t0 the sampling interface as possidble.
When the systern output reading has stabi-

lised, switch quickly to & known concantra-
tion of gas at 0 percent of span. Record the
time from ooncentration switching to 08
percent of final stable response. After the
system rasponse has stabilized at the upper
level, switch quickly to » epero ges. Record
the time from concentration switching to 85
percent Of final stable response. Alterna-
tively, for nonextractive continuous monitor-
ing aystems. the highest wvailahle calibration
gas concentration shall be switched 151t and
out of the sample path and responre times
recorded. Perform thic test sequence three
(3) times. For each teat, record the results
on the data sheet shown in Fgure 3-3.

7. Cucuhtlon:l Data Aucivels, pnd Report-

-&l Procedure tor determination of melm
values and confidence intervals,

7.1.1 The mean value of a datn set 15 cai-
‘culated according to equation 3-1.

Equation 3-1
Where:
x,._absolut.e value of the measurements,
I-7sum of the individual values,
x=mean value, and
naynumber of data points.

7.2.1 The 95 percent confidence interval

(two-sided) is calculated according to equa-
tion 3-2:

Cln=—‘/.ﬂ'_: '\/;’Tif\—l?) - ( le)z
nyn—1|

LEquation 3-2
where:
IX =sum of all data points,
'975=t,—a/2 and
C.l.=05 percent confidence irterval
estimates of the average mean value

Values for 1975

+.975
12. 706
4.303
3.182
2.776
2.5M
2. 447
2.365
2. 306
2. 262

2. 201
2.179
2.160
2.14%
2.131

Tbe values in this table are already corrected
for n~1 degrees of ‘reedom. Use n equal to
the number of samples &s data points. .

72 Data Analysis and Reporting. '

7.2.1 Zero Drift (2-hour). Using the gero
conoentration values measured each two
hours during the field test, calculate the aif-
ferences between the consecutive two-hour
resdings expressed in ppm. Calculate the
mean difference and the confidence interval
using equations 3-1 and 3-2. Record the sum
of the absolute mean value and the confi-
dence interval on the deta aheet shown in
Figure 3-1.

7.2.2 Zero Drift (2¢-hour). Using the pero
concentratidn values measured every 24
bours during the field test, calculate the dif-
ferences between the zero point after pero
adjustment and the zero value 24 hours
later just prior to rero adjustment. Calculate
the mean value of these points and the oon-
fidenos interval using squations 3-1 and $-3.
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Reocord the gero drift (the sum of the ab-
solute mean and confidence interval) on the
data sheet ghown in Figure 3-2.

7.2.3 Calibration Drift (2-hour). Using the
calibration values obtained at two-hour in-
tervals during the fNeld test, caiculate the
differences between consecutive two-hour
readirigs expressed as ppm. These values
should be corrected for the corresponcing
gero drift during that two-hour perind. Cal-
culate the mean and confidence ‘nterval of
these corrected difference values using equa-
tions 3~-1 and 3-2. Do not use the differences
between mnon-consecutive readings. Record
the sum of the absolute mean and corn’i-
dence interval upon the dsta sheet ghown
in Firure 3-1,

7.2.4 Calibration Drift (24-hour). Using the
calibration values messured every 24 hours
during the field test, calculate the difer-
ences between the calibration concentration
reading after gero and calibration acju:t-
ment snd the calibration concentration resd-
ing 24 hours later after zero sdjusiment but
before calibration adjusiment. Calculate tne
mean value of these differences and the con-
fidence interval using equations 3-1 and 2-2.
Record the sum of the absojute mean end
confidence intervu] on the data sheet ghown
in Pigtre 3-2.

7.2.6 Operational Test Period. During the
168-hour performance and operatior al test
period, the continuous monitoring sysiem
shall not receive any corrective ma!ntcnance,
repair, replacement, or sdjustment other
than that clearly specified as required in the
manufacturer's written operation and main-
tenance manuals a8 roatine and exjecied
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, replcce-
meni or adjustment other than as specifad
above during the 168-hour test period, the
operational period will be successfully con-
cluded. Fallure of the continuous monitoring
system to meet this requirement shall cza!l
for a repetition of the 168 hour test perind.
Portions of the test which were satisfacto:ily
cornpleted need not be repeated. Fallure o
meet any performance specifications shall
call for a repetition of the one-week perform-
ance test period and that portion of the test-
ing which i3 related to the falled specifica-
tion. All meaintenance and adjustments re-
quired shall be recorded. Output readings
shall be recorded before and after all ad-
justments,

72.6 Response Time. Using the data devel-
oped under paragraph £.3, calculste the time

‘interval from concentration switching to 85

percent to the fina} stable value for all up-
scale and downscale tests. Report the mean of
the three upscele test times and the mean of
the three downscale test times. The two av-
erage times shouwd not differ by more than
15 percent of the slower time. Report the
slower timne as the system response time. Re-
cord the results on Figure 8-38.

8. References.

8.1 “Performance Specifications for Sta-
tionary Source Monitoring Systems for Geses
and Visible Emissions,” Environme=tal Pro-
tection Agency, Research Triangle Park, N.C.,
EPA-850/2-74-018, January 1074.

832 “Experimenta) SBtatistics,” Department
of Commerce, Natiopal Bureau of Btandards
Handbook 01, 1063, pp. 8-31, paragraphs
3-3.14.

(Becs. 111 and 114 of the Clean Air Act, as
amended by sec. 4(s) of Pub. L. 91-804, 84
8tat. 1678 (42 U.B.C. 1887c-8, by sec. 15(c) (2)
of Pub. L. 91-604, 85 Stat. 1713 (42 U.8C.
1857g)).
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Cate of Test

Span Gas Concentration ppm

Analyzer Span Setting ppm
Y. seconds

Upscale 2. seconds
3. _ . seconds

Average upscale response seconds

1. seconds
Downscale 2. seconds
3. seconds

Average downscale response seconds

System averege response time.(s'lcwer time) = seconds

. davaticd from slower _ everage uoscale mirus everage downscale x 100%
cystem average response “sTower time i

Figure 3-3. Respanse

(8ec. 114 of the Clean Alr Act as amended
(42 U.8.C. 1887c-0).) .
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Title 40—-Protection of Environment

CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—AIR PROGRAMS

PART 60—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Additions and Miscellaneous Amendments

* * * * *

OPrACITY

It is evident from corfiments received
that an inadequate explanation was given
for applying both an enforceable opacity
standard and an enforceable concentra-
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. Specific
changes made to the regulations pro-
posed for a specific source are described
in the discusslons of each source.

A discussion of the major points raised
by the comments on the opacity standard
follows:

1. Several commentators felt that
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
standards are regulatory requirements,
just like the concentration/mass stand-
ards. It 18 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
applicable to the same source, the opacity
standard is not more restrictive than the
concentration/masas standard. The con-
centration/mass standard is established
at a level which will result in the design,
installation, and operation of the best
adequately demonstrated system of emis~
sion reduction (taking costs into ac-
count) for each source. The opacity
standard is established at a level which
will require proper operation and mainte-
nance of such control systems on a day-
to-day basis, but not require the design
and installation of a control system more
efficient or expensive than that required
by the concentration/mass standard.

Opacity standards are a necessary sup-
plement to concentration/mass stand-
ards. Opacity standards help ensure that
sources and emission control systems
continue to be properly maintained and
operated s0 as to comply with concen-
tration/mass standards. Particulate test-
ing by EPA method 5 and most other
techniques requires an expenditure of
$3,000 to $10,000 per test including about
300 man-hours of technical and semi-
technical personnel. Furthermore, sched-
uling and preparation are required such
that it is seldom possible to conduct &
test with less than 3 weeks notice. There-
fore, method 5 particulate tests can be
conducted only on an infrequent basis.

RULES AND REGULATIONS

If there were no standards other than
concentration/mass standards, it would
be possible to inadequately operate or
maintain pallution control equipment at
all times except during periods of per-
formance testing. It takes 2 weeks or
longer to schedule a typical stack test.
If only small repairs were required, e.g.,
pump or fan repair or replacement of
fabric filter bags, such remedial action
could be delayed until shortly before the
test is conducted. For some types of
equipment such as scrubbers, the energy
input could be reduced (the pressure drop
through the system) when stack tests
weren't being conducted, which would
result in the release of significantly more
particulate matter than normal. There-
fore, EPA has required that operators
properly maintain air pollution control
equipment at all times (40 CFI% 60.11
(d)) and meet opacity standards at all
times except during periods of startup,
shutdown, and malfunction (40 CFR
60.11(c)), and during other periods of
exemption as specified in individual
regulations.

Opacity of emissions is indicattve of
whether control equipment is properly
maintained and operated. However, it is
established as an independent enforce-
able standard, rather than an indicator
of maintenance and operating conditions
because information concerning the lat-
ter is peculiarly within the control of
the plant operator. Furthermore, the
time and expense required to prove that
proper procedures have not been fal-
lowed are so great that the provisions of
40 CFR 60.11(d) by themselves (without
opacity standards) would not provide an
economically sensible means of ensuring
on 8 day-to-day basis that emissions of
pollutants are within allowable limits.
Opacity standards require nothing more
than a trained observer and can be per-
formed with no prior notice. Narmally,
it is not even necessary for the observer
to be admitted to the plant to determine
properly the opacity of stack emissions.
Where observed opacities are within al-
lowable limits, it i3 not normally neces-
sary for enforcement personnel to enter
the plant or contact plant personnel.
However, In some cases, including times
when opacity standards may not be
violated, a full investigation of operating
and maintenance conditions will be de-
sirable. Accordingly, EPA has require-
ments for both opacity limits and proper
operating and maintenance procedures.

2. Some commentators suggested that
the regulatory opacity limits should be
lowered to be consistent with the opacity
observed at existing plants; others felt
that the opacity limits were too strin-
gent. The regulatbry opacity limits are
sufficiently close to observed opacity to
ensure proper operation and mainte-
nance of control systems on a continuing
basis but still allow some room for minor
variations from the conditions existing
at the time opacity readings were made.

3. There are specified periods during
which opacity standards do not apply.
Commentators questioned the rationale
for these time exemptions, as proposed,
some pointing out that the exemptions
were not justified and some that they
were inadequate. Time exemptions fur-
ther reflect the stated purpose of opacity
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standards by providing relief from such
standards during periods when accept-
able systems of emission reduction are
judged to be incapable of meeting pre-
scribed opacity limits, Opacity standards
do not apply to emissions during periods
of startup, shutdown, and malfunction
(see FEDERAL REGISTIR of October 15,
1973, 38 FR 28564), nor do opacity stand-
ards apply during periods judged heces-
sary to permit the observed excess erriiss
sions caused by soot-blowing and un-
stable process conditions. S8ome confu-
sion resulted from the fact that the
startup-shutdown-malfunction regula-
tions were proposed separately (see Fep-
ERAL REGISTER of May 2, 1973, 38 FR
10820) from the regultions for this'group
of new sources. Although this was point-
ed out in the preamble (see FrpERAL REG-
1sTER of June 11, 1973, 38 FR 15408) to
this group of new source performance
standards, it appears to have escaped the
notice of several commentators.

4. Other comments, along with: re-
study of sources and additional opacity
observations, have led to definition of
specific time exemptions, where needed,
to account for excess emissions resulting
from soot-blowing and process varia-
tions. These specific actions replace the
generalized approach to time exemp-
tions, 2 minutes per hour, contained in
all but one of the proposed opacity
standards. The intent of the 2 minutes
was to prevent the opacity standards
from being unfairly stringent and re-
flected an arbitrary selection of a time
exemption to serve this purpose. Com-
ments noted that obeerved opacity and
operating conditions did not support this
approach. Some pointed out that these
exemptions were not warranted; others,
that they were inadequate. The cyclical
basic oxygen steel-making process, for
example, does not operate in . hourly
cycles and the inappropriateness of 2
minutes per hour in this case would ap-
ply to other cyclical processes which ex-
ist both in sources now subject to stand-
ards of performance and sources for
which standards will be developed in the
future. The time exemptions now pro-

.vide for clrcumstances specific to the

sources and, coupled with the startup-
shutdown-malfunction provisions and
the higher-than-observed opacity limits,
provide much better assurance that the
opacity standards are not unfair
stringent. :

* * * * *
Dated: February 22, 1974
RussrLL E. Taarx,
Administrator,

FEDERAL REGISTER, VOL 39, NO. 47—
FRIDAY, MARCH 4, 1974



Title 40—Protection of the Environment

CHAPTER |—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—-AIR PROGRAMS
{PRL 201-8)

PARY 60-—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Opacity Provisions

On June 29, 1978, the United Btates
Court of Appeals for the District of
Cojumbia in “Portland Cement Associa-
tion v. Ruckelshaus,” 486 F. 2d 376 (1973)
remanded to EPA the standard of per-
formance for Portland cement plants (40
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. Copies
of this response are available from the
Emission Standards and Engineering
Division, Environmental Protection
Agency, Research Triangle Park, N.C.
37711, Attn: Mr. Don R. Goodwin. In de-
veloping the response, EPA collected and
evaluated & substantial amount of in-
formation which is summarised and ref-
erenced in the response. Coples of this
information are available for inspection
during normal office hours at EPA’s Office
of Public Affairs, 401 M Btreet 8W,,
Washington, D.C. EPA determined that
the Portland cement plant standards
generally did not require revision but did
not find that certain revisions are ap-
propriate to the opacity provisions of
the standards. The provisions promul-
gated herein include a revision to § 60.11,
Compliance with Standards and Mainte-
pance Requirements, a revision to the
opacity standard for Portland cement
plants, and revisions to Reference Meth-
od 9. The bases for the revisions are dis-
cussed In detall in the Agency’s response
to the remand. They are summarized
below.

The revisions to § 60.11 include the
modification of paragraph (b) and the
addition of paragraph (e), Paragraph
(b) 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 will accept as
probative evidence in certain situations
and under certain conditions the results
of continuous monitoring by transmis-
someter to determine whether a violation
has in fact occurred. The revision makes
clear that even in such situations the
results of opacity readings by Method 8
remain presumptively valid and correct.

The provisions in paragraph (e) pro-
vide & mechanism for an owner or op-
erator to petition the Administrator to
establish an opacity standard for an af-
fected facility where such facility meets
all applicable standards for which a per-
formance test is conducted under § 60.8
but falls to meet an applicable opacity
standard. This provision is intended pri-
marily to apply to cases where a source
installs a very large diameter stack which

causes the opacity of the emissions to be
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greater than if a stack of the diameter
ordinarily used in the tndustry were in-
stalled. Although this situation is con-
sidered to be very unlikely to occur, this
provision will accommadate such & situa-
tion. The provision could also apply to
other situations where for any reason an
affected facility could fall to meet opacity
standards while meeting mass emission
standards, although no such situations
are expected to occur.

A revision to the opacity standard for
Portiand cement plants is promulgated
tierein. The revision changes the opacity
Hmit for kilns from 10 percent to 20 per-
cent. This revision 15 based on EPA’s
policy on opacity standards and the new
smiasion data from Portland cement
piants evaluated by EPA during its re-
oonsideration. The preamble to the
standards of performance which were
promulgated on March 8, 1874 (39 FR
9308) sets forth EPA's policy on opacity

standards: (1) Opacity limits are inde-

pendent enforceable atandards; (2)
where opacity and mass/concentration
standards are applicable to the same
source, the mass/ooncentration stand-
ards are established at a level which
will result in the design, installation, and
operation of the best adequately demon-
strated system of emission reduction
(taking costs into account); and (3) the
opacity standards are established at a
Jevel which will require proper operation
and maintenance of such control systems.
The new data indicate that increasing
the opacity limits for kilns from 10 per-
cent to 20 percent is justified, because
such a standard will stll require the de-
sign, installation, and operation of the
best adequately demonstrated system of
emission reduction (taking costs {into ac-
count) while eliminating or minimizing
the situations where 1t will be necessary
to promulgate 8 new opacity standard
under § 60.11(e).

In evaluating the accuracy of results
from qualified observers following the
procedures of Reference Method 8. EPA
determined that some revisions to Ref-
erence Method 9 are consistently able to
evaluation showed that observers
trained and certified in accordance with
the procedures prescribed under Ref-
erence Method 9 are consistently able to
read opacity with errors not exceeding
+ 7.5 percent based upon single sets of
the average of 34 readings. The revisions
to Reference Method 9§ include the
following: ’

1. An introductory section is added.
This includes a discussion of the con-
cept of visible emlssion reading and de-
scribes the effect of variable viewing con-
ditions. Information is also presented
ooncerning the accuracy of the method
noting that the accuracy of the method
must be taken into account when de-
termining possible violations of appli-
cable opacity standards.

2. Provisions are added which speclfy
that the determination of opacity re-
quires averaging 24 readings taken at 15-
second intervals. The purpose for taking
34 readings Is both to extend the averag-
ing tims over which the observations are
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made, and to take sufficient readings to
insure acceptable accuracy.

8. More specific criteria concerning
observer position with respect to the sun
are sdded. Specifically. the sun must be
within a 140° sector to the observer's
back.

4. Criterla concerning an observer's
position with respect to the plume are
added. Bpecific guidance is also provided
for reading emissions from rectangular
emission points with large length to
width ratios, and for reading emissions
from multiple stacks. In each of these
cases, emissions are to be read across
the shortest path length.

5. Provisions are added to make clear
‘that opacity of contaminated water or
steam plumes i8 to be read at a point
where water does not exist in condensed
form. Two specific instructions are pro-
vided: One for the case where opacity
can be observed prior to the formation
of the condensed water plume, and one
for the case where opacity 18 to be ob-
served after the condensed water plume

- has dissipated.

8. 8Bpecifications are added for the
smoke generator used for qualification
of observers so that Btate or loc:l alr
pollution control agencies may provide
observer qualification tralning consistent
with EPA training.

In developing this regulation we have
taken into account the comments re-
ceived in response to the SBeptember 11,
1974 (39 FR 35852) notice of proposed
rulemaking which proposed among other
things certain minor changes to Refer-
ence Method 9. This regulation repre-
sents the rulemaking with respect to the
revisions to Method 9.

The determination of compliance with
applicable opacity standards will be
based on an average of 24 consecutive
opacity readings taken at 15 second in-
tervals. This approach is a satisfactory
means of enforcing opacity standards in
cases where the violation is & continuing
one and time exceptions are not part of
the applicable opacity standard. How-
ever, the opacity standards for steam
electric generators in 40 CFR 60.42 and
fluld catalytic cracking unit catalyst
regenerators in 40 CFR 60.102 and nu-
merous opacity standards in State im-
plementation plans specify various time
exceptions. Many State and local air pol-
Iution control agencies use a different
approach in enforcing opacity standards
than the six-minute average period
specified in this revision to Method 9.

"EPA recognizes that certaln types of

opacity violations that are intermittent
in nature require a different approach
in applying the opacity standards than
this revision to Method 9. It is FPA’s in-
tent to propose an additional revision to
Method 8 specifying an alternative
method to enforce opacity standards. It
is our intent that this method specify a
minimum number of readings that must
‘be taken, such as a minimum of ten read-
ings above the standard in any one hour
period prior to citing a violation. EPA s
in the process of analyzing available data

and determining the error tavolved in



veading opacity in this manner and will
propose this revision to Method 9 as soon
as this analysis s completed. The Agency
solicits comments anc recommendations
on the need for this additiona) revision to
Method 9 and would welcome any sug-
gestions particularly from air pollution
control agencies on how we might make
Method 9 more responsive to the needs of
these agencies.

These nctions are effective on Novem-
ber 12, 1974. The Agency finds good cause
exists for not publishing these actions
a5 & notice of proposed rulemaking and
for making them effective immediately
upon publication for the following
Teasons:

(1) Only minor amendments are be-
ing made to the opacity standards which
were remanded.

(2) The U.8. Court of Appeals for
the District of Columbia instructed EPA
to complete the remand proceeding with
respect to the Portland eement plant
standards by November 5, 1974.

(3) Because opacity standards are the
subject of other litigation, it 15 necessary
to reach a final determination with re-
spect to the baslc issues involving opactty
at this time in order to properly respond
to this issue with respect to such other
litigation.

‘These regulations are issued under the
authority of sections 111 and 114 of the
Clean Air Act, as amended (42 USB.C.
1857c-8and 9). .

Dated: November 1, 1974.

JORN QUARLES,
Acting Administrator,

FEDERAL REGISTER, YOL. 99, NO. 219
—TUESDAY, MOVEMBER 12, 1974
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Title 40—Protaction of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

{FRL 993-7]

PART 60—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Five Categories of Sources in the
Phogphate Fertilizer industry

* * * * *

OPACITY BTANDARDS

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
indicate 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 &
ocorrelation 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 & 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 facllities where such standards
are desirable and warranted based on
test data. : )

In plate 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
& record of the operating conditions of
the .control system, and will serve as an
effective method for monitoring compli-
ance with the fluoride standards.

* * * * *
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MowIToRING REQUIAEMENTS

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 oould not be met and that the
oapital and operating costs outweighed
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. Becond, con-
tacts with the industry led EPA to be-
lleve that the + b percent accuracy re-
quirement would be easily met, and &
search of pertinent literature showed
that weighing devices with = 1 percent
accuracy are commercially available.

* * * * *

Efective 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 ¢o
sources at which construction or modifi-
cation commenced after October 22, 1974.

RUSSELL E. TrAIN,
. Administrator.

Jury 25, 1916,

fEDERAL REGISTER, YOL. 40, NO. 1852~
~WEDNESDAY, AUGUST ¢, 1973



PART 60—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Emission Monitoring Requirements end
Revisions to rformance Vesting
Methods * .

On Beptember 11, 1974 (39 FR 32852),
the Environmental Protection Agency
(EPA) proposed revisions to 40 CFR Part
60, Standards of Performance for New
Stationary Sources, to establish specific
requirements pertaining to continuous
emission monitoring system performance
specifications, operating procedures, data
These requirements would apply to new
and modified facilities covered under
Part 60, but would not apply to existing
facilities.

Simultaneously (89 FR 32871), the
Agency proposed revisions to 40 CFR
Part 651, Requirements for the Prepara-
tion, Adoption, and Bubmittal of Imple-
mentation Plans, which would require
Btates to revise their State Implementa-
tion Plans (8IP's) to include legal en-
forceahle procedures requiring certain
specified stationary sources to monitor
emissions on a continuous basis. These
requirements would apply to existing fa-
:gmes. which are not covered under Part

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- -

suitants. Copies of the comment letters
received and a summary of the issues and
EPA's responses are available for inspec-
tion and copying at the U.8. Environ-
mental Protection Agency, Public Infor-
mation Reference Unit, Room 2022 (ERA
Library), 401 M Street, 8.W., Washing-
ton, D.C. In addition, copies of the issue
sumumary and EPA responses may be ob-
tained upon written request from the
EPA Public Information Center (PM-
215), 401 M Btreet, 8.W., Washington,
D.C. 20460 (specify Public Comment
Bummary: 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. These
changes are incorporated in the regula-
tions promulgated herein.

BACKGROUND

At the time the regulations were pro-
posed (September 11, 1974), EPA had
promulgated 12 standards of perform-
ance for new stationary sources under
section 111 of the Clean Alr 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
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systems 18 reasonable. When. the four
standards that require monitoring sys-
tems were promulgated, EPA had limited
knowledge about the operation of such
systems because only a few systems had
been installed; thus, the requirements
were specified in general terms. EPA
initiated a program to develop perform-
ance specifications and obtain informa-
tion on the operation of continuous
monitoring systems. The program was
designed to assess the systems' accuracy,
reliability, costs, and problems related
to installation, operation, maintenance,
and data handling. The proposed regu-
lations (39 FR 32852) were based on the
results of this program.

The purpose of regulations promul-
gated herein is to establish minimum
performance specifications for cdntinu-
ous monitoring systems, minimum data
reduction requirements, operating pro-
cedures, and reporting requirements for
those affected facllities required to in-
stall continuous monitoring systems.
The specifications and procedures are
designed to assure that the data obtained
from continuous monitoring systems will
be accurate and reliable and provide the
necessary information for determining
whether an owner or operator is follow-
ing proper operation and maintenance
procedures.

BIGNTFICANT COMMENTS AND CHANGES
Maoz To PROPOSED REGULATIONS

Many of the comment letters received
by EPA contained multiple comments.
The most significant comments and the
differences between the proposed and
final regulations are discussed below.

(1) Subpart A-—QGeneral Provisions.
The greatest number of comments re-
ceived pertained to the methodology and
expense of obtaining and reporting con-
tinuous monitoring system emission
data. Both air pollution control agencies
and affected users of monitoring equip-
ment presented the view that the pro-
posed regulations requiring that all
emission data be reported were exces-
sive, and that reports of only excess
emissions and retention of all the data for
two years on the affected facility's
premises is sufficient. Twenty-five com-
mentators suggested that the effective-
ness of the operation and maintenance of

an affected facility and its air pollution .

control system could be determined by
reporting only excess emissions. Fifteen
others recommended deleting the report-
ing requirements entirely.

EPA has reviewed these comments and
has contacted vendors of monitoring and
data acquisition equipment for addi-
tional information to more fully assess
the impact of the proposed reporting
requirements. Consideration was also
glven to the resources that would be re-
quired of EPA to enforce the proposed
requirement, the costs that would be
incurred by an affected source, and the
effectiveness of the proposed require-
ment in comparison with a requirement
to report only excess emissions. EPA
concluded that reporting only excess
emissions would assure proper operation
and maintenance of the air pollution
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control equipment and would result in
lower costs to the source and allow more
effective use of EPA resources by elimi-
nating the need for handling and stor-
ing large amounts of data. Therefore,
the regulation promulgated herein re-
quires owners or operators to report only
excess emissions and to maintain a
permanent record of all emission data
for a period of two years.

In addition, the proposed specification
of minimum data reduction procedures
has been changed. Rather than requiring
integrated averages as proposed, the reg-
ujations promulgated herein also spec-
ify & method by which a minimum num-
ber of data points may be used to com-
pute average emission rates. For exam-
ple, average opacity emissions over a six-
minute period may be calculated from a
minimum of 24 data points equally
spaced over each six-minute period. Any
number of equally spaced data points in
excess of 24 or continuously integrated
data may also be used to compute six-
minute averages. This specification of
minimum computation requirements
combined with the requirement to report
only excess emissions provides source
owners and operators with maxiitum
flexibility to select from a wide choice of
optional data reduction procedures.
Bources which monitor only opacity and
which infrequently experience excess
emissions may choose to utilize strip
chart recorders, with or without contin-
uous six-minute integrators; whereas
sources monitoring two or more pollut-
ants plus other parameters necessary to
convert to units of the emission stand-
ard may choose to utllize existing com-
puters or electronic data processes in-
corporated with the monitoring system.
All data must be retained for two yearsg,
but only excess emissions need be re-
duced to units of the standard. However,
in order to report excess emissions, ade-
quate procedures must be utilized to in-
sure that excess emissions are identified.
Here again, certaln sources with minimal
excess emissions can determine excess
emissions by review of strip charts, while

‘sources with varying emission and ex-

cess air rates will most likely need to
reduce all data to units of the standard to
identify any excess emissions. The regu-
lations promulgated herein allow the use
of extractive, gaseous monitoring systems
on a time sharing basis by installing sam-
pling probes at several locations, provided
the minimum number of data points
(four per hour) are obtained.

Several commentators stated that the
averaging periods for reduction of moni-
toring data, especially opacity, were too
short and would result in an excessive
anmrount of data that must be reduced and
recorded. EPA evaluated these comments
and concluded that to be useful to source
owners and operators as well as enforce-
ment agencies, the averaging time for the
continuous monitoring data should be
reasonably consistent with the averag-
ing time for the reference methods used
during performance tests. The data re-
duction requirements for opacity have
been substantially reduced because the
averaging period was changed from one



minute, which was proposed, to six min-
utes to be consistent with revisions made
to Method 8 (39 FR 38872).

Numerous comments were recetved on
proposed § 60.13 which resulted in several
changes. The proposed section has been
reorganized and revised in several re-
spects to accommodate the comments
and provide clarity, to more specifically
delineate the equipment subject to Per-
formance Specifications in Appendix B,
and to more specifically define require-
ments for equipment purchased prior to
Beptember 11, 1874, The provisions in
§ 60.13 are not intended to prevent the
use of any equipment that can be demon-
strated to be reliable and accurate;
therefore, the performance of monitor-
ing systems is specified in general terms
with minimal references to specific equip-
ment types. The provisions in § 60.13(1)
are included to allow owners or operators
and equipment vendors to apply to the
Administrator for approval to use alter-
native equipment or procedures when
equipment capable of producing accurate
results may not, be commercially avail-
able (e.g. condensed water vapor inter-
feres with measurement of opacity),
when unusual circumstances may justify
less costly procedures, or when the owner
or operator or equipment vendor may
simply prefer to use other equipment or
procedures that are consistent with his
current practices.

Several paragraphs in § 60.13 have
been changed on the basis of the com-
ments received. In response to comments
that the monitor operating frequency re-
quirements did not consider periods when
the monitor is {noperative or undergo-
ing maintenance, calibration, and adjust-
ment, the operating frequency require-
ments have been changed. Also the fre-
quency of cycling requirement for opacity
monitors has been changed to be con-
sistent with the response time require-
ment in Performance Specification 1,
which reflects the capability of commer-
cially available equipment.

A second area that received comment
concerns maintenance performed upon
continuous monitoring systems. Bix
commentators noted that the proposed
regulation requiring extensive retesting
of continuous monitoring systems for all
minor failures would discourage proper
maintenance of the systems. Two other
commentators noted the difficulty of de-
termining a general list of critical com-
ponents, the replacement of which would
sutomatically require a retest of the sys-
tem. Nevertheless, it s EPA's opinion
that some control must be exercised to
insure that a suitable monitoring system
is not rendered unsuitable by substantial
alteration or a lack of needed mainte-
nance. Accordingly, the regulations pro-
mulgated herein require that owners or
operators submit with the quarterly re-
port information on any repairs or modi-
fications made to the system during the
reporting period. Based upon this infor-
mation, the Administrator may review
the status of the monitoring system with
the owner or operator and, if determined
to be necessary, require retesting of the
continuous monitoring system(s) .
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Beveral commentators noted that the
proposed reporting requirements are un-
necessary for affected faclilities not re-
quired to install continuous monitoring
,Systems. Consequently, the regulations
promulgated herein do not contain the
requirements. :

Numerous comments were received
which indicated that some monitoring
systems may not be compatible with the
proposed test procedures and require-
ments. The comments were evaluated
and, where appropriate, the proposed
test procedures and requirements were
changed. The procedures and require-
ments promulgated herein are applicable
to the majority of acceptable systems;
however, EPA recognizes that there may
be some acceptable systems available
now or in the future which could not
meet the requirements. Because of this,
the regulations promulgated herein in-
clude a provision which allows the Ad-
ministrator to approve alternative testing

procedures. Eleven commentators noted -

that adjustment of the monitoring in-
struments may not be necessary as a re-
sult of daily zero and span checks. Ac-
cordingly, the regulations promulgated
herein require adjustments only when
applicable 24-hour drift limits are ex-
ceeded. Four commentatofs stated that
it is not necessary to introduce calibra-

tion gases near the probe tips. EPA has .

demonstrated in field evaluations that
this requirement is necessary in order to
assure accurate results; therefore, the
requirement has been retained. The re-
quirement enables detection of any dilu-
tion or absorption of pollutant gas by the
plumbing and conditioning systems prior
to the pollutant gas entering the gas
analyzer. -

Provisions have been added to these
regulations to require that the gas mix-
tures used for the daily calibration check
-of extractive continuous monitoring sys-
tems be traceable to National Bureau of
Standards (NBS) reference gases. Cali-
bration gases used to conduct system
evaluations under Appendix B must
either be analyzed prior to use or shown
to be traceable to NBS materials. This
traceability requirement will assure the
accuracy of the calibration gas mixtures
and the comparability of data from sys-
tems at all locations. These traceability
requirements will not be applied when-
ever the NBS materials are not available.
A list of available NBS Standard Refer-

ence Materials may be obtained from the

Office of Standard Reference Materials,
Room B311, Chemistry Building, Na-
tional Bureau of Standards, Washington,
D.C. 20234.

Recertification of the continued ac-
curacy of the calibration gas mixtures 18

also necessary and should be performed-

at intervals recommended by the cali-
bration gas mixture manufacturer. The
NBS materials and calibration gas mix-
tures traceable to these materials should
not be used after expiration of their
stated shelf-life. Manufacturers of cali-
bration gas mixtures generally use NBS
materials for traceabjlity purposes,
therefore, these amendments to the reg-
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ulations will not impose additional re-
quirements upon most manufacturers.

(2) BSBubpart - D—Fossil-Fuel Fired
Steam Generators. Eighteen commenta-
tors had questions or remarks concern-
ing the proposed revisions dealing with
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 consiftent 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 provisions 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 ansal-~
ysis should 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 dioxige
standard; these facilities are still re-
quired to install continuous emission
monitoring systems for sulfur dioxide.
Facilities which use low sulfur fuel as a
means of complying with the sulfur 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 reports of excess emissions until
the Agency finalizes the procedures and
requirements.

Three commentators recommended
that carbon diokide continuous monitor-

- ing systems be allowed as an alternative

for oxygen monitoring for measurement
of the amount of diluents 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 & 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,
Bimilarly, use of a carbon dioxide con-
tinuous monitoring system downstream
of a flue gas desulfurization system is not
permitted without the Administrator's
prior approval due to the potential for
absorption of CO. within the control
device. It should be noted that when any
fuel is fired directly in the stack gases



for reheating, the ¥ and F. factors
promulgated herein must be prorated
based upon the total heat input of the
fuels fired within the facility regardless
of the locations of fuel firing. Therefore,
any facflity using a flue gas desulfuriza-
tion system may be limited to dry basis

monitoring instrumentation due to the.

restrictions on use of a CO. diluent moni-
tor unless water vapor is also measured
subject to the Administrator's approval.

Two commentators requested that an
sdditional factor (F =) be developed for
use with oxygen continuous monitoring
systems that measure flue gas diluents on
& wet basis. A factor of this type was
evaluated by EPA, but is not being pro-
mulgated with the regulations herein.
The error in the accuracy of the factor
may exceed =5 percent without addi-
tional measurements to correct for va-
riations in flue gas moisture content due
to fluctuations in ambient humidity or
fuel moisture content. However, EPA will
approve installation of wet basis oxygen
systems on a case-by-case basis if the
owner or operator will proposed use of
additional measurements and procedures
to control the accuracy of the F, factor
within acceptable limits. Applications for
approval of such systems should include
the frequency and type of additional
measurements proposed and the resulting

accuracy of the Fw factor under the ex-.

tremes of operating conditions
anticipated.

~ One commentator stated that the pro-
posed requirements for recording heat
input are superfluous because this infor-
mation is not needed to convert monitor-
ing data to units of the applicable stand-
ard. EPA has reevaluated this require-
ment and has determined that the con-
version of excess emissions into units of
the standards will be based upon the
F factors and that measurement of the
rates of fuel firing will not be needed ex-
cept when combinations of fuels are fired.
Accordingly, the regulations promulgated
herein require such measurements only
when multiple fuels are fired.

Thirteen commentators questioned the
rationale for the proposed increased op-
erating temperature of the Method 5
sampling train for fossil-fuel-fired steam
generator particulate testing and the
basis for raising rather than lowering
the temperature. A brief discussion of the
rationale behind this revision was pro-
vided in the preamble to the proposed
regulations, and a more detailed discus-
sion is provided here. Several factors are

of primary importance in developing the -

data base for a standard of performance
and in specifying the reference method
for use in conducting & performance test,
including:

8. The method used for data gathering
to establish a standard must be the
same as, or must have a known relation-
ship to, the method subsequently estab-
lished as the reference method.

b. The method should measure pollut-
ant emissions indicative of the perform-
ance of the best systems of emission re-
duction. A method meeting this criterion
will not necessarily measure emissions
a8 they would exist after dilution and
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cooling to ambient temperature and pres-
sure, as would occur upon release to the
atmosphere. As such, an emission factor
obtained through use of such a method
would, for example, not rmecessarily be of

.use in an ambient dispersion model. This

seeming inconsistency results from the
fact that standards of performance are
intended to result in installation of sys-
tems of emission reduction which are
consistent with best demonstrated tech-
nology, considering cost. The Adminis-
trator, in establishing such standards, is
required to identify best demonstrated
technology and to develop standards
which reflect such technology. In order
for these standards to be meaningful,
and for the required control technology
to be predictable, the compliance meth-

‘ods must measure emissions which are

indicative of the performance of such
systems.

c. The method should include sufficient
detail as needed to produce consistent
and reliable test results.

EPA relies primarily upon Method 5
for gathering a consistent data base for
particulate matter standards. Method 5
meets the above criteria by providing de-
tailed sampling methodology and in-
cludes an out-of-stack filter to facilitate
temperature control. The latter is needed
to define particulate matter on a com-
mon basis since it is a function of tem-
perature and is not an absolute quantity.
If temperature is not controlled, and/or
if the effect of temperature upon particu-
late formation is unknown, the effect on
an emission control limitation for partic-
ulate matter may be variable and un-
predictable.

Although selection of temperature can
be varied from industry to industry, EPA
specifies a nominal sampling tempera-
ture of 120° C for most source categories
subject to standards of performance.
Reasons for selection of 120° C include
the following:

a. Filter temperature must be held
above 100° C at sources where moist gas
streams are present. Below 100° C, con-
densation can occur with resultant plug-
ging of filters and possible gas/liquid re-
actions. A temperature of 120° C allows
for expected temperature variation
within the train, without dropping below
100° C.

b. Matter existing in particulate form
at 120° C is indicative ‘of the perform-
ance of the best particulate emission re-
duction systems for most industrial proc-
esses. These include systems of emission
reduction that may involve not only the
final control device, but also the process
and stack gas conditioning systems.

¢. Adherence to one established tem-
perature (even though some variation
may be needed for some source categor-
ies) allows comparison of emissions from
source category to source category. This
limited standardization used in the de-
velopment of standards of performance
is a benefit to equipment vendors and to
source owners by providing a consistent
basis for comparing test results and pre-
dicting control system performance. In
comparison, in-stack filtration takes
place at stack temperature, which usually
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is not constant from one source to the
next. Since the temperature varies, in- -
stack fllitration does not necessarily pro-
vide a consistent definition of particulate
matter and does not allow for compari-
son of various systems of control. On
these bases, Method 5 with a sampling
‘filter temperature controlled at approxi-
mately 120° C was promulgated as the
applicable test method for new fossil-fuel
fired steam generators.

Subsequent to the promulgation of the
standards of performancde for steam
generators, data became available indi-
cating that certain combustion products
which do not exist as particulate matter
at the elevated temperatures existing in
steam generator stacks may be collected
by Method 5 at lower temperatures (be-
low 160° C). Such material, existing in
gaseous form at stack temperature,
would not be controllable by emission re-
duction systems involving electrostatic
precipitators (ESP). Consequently,
measurement of such condensible matter
would not be indicative of the control
system performance. Studies condicted
in the past two years have confirmed that
such condensation can occur. At soi rces
where fuels containing 0.3 to 0.85 percent
sulfur were burned, the incremental in-
crease in particulate matter concentra-
tion resulting from sampling at 120° C
as compared to about 150° C was found
to be variable, ranging from 0.001 to
0.008 gr/scf. The variability is not neces-
sarily predictable, since total sulfur oxide
concentration, boiler design and opera-
tion, and fuel additives each appear to
have a potential effect. Based upon these
data, it is concluded that the potential
increase in particulate concentration at
sources meeting the standard of per-
formance for sulfur oxides is not a seri-
ous problem in comparison with the par-
ticulate standard which is approximately
0.07 gr/scf. Nevertheless, to insure that
an unusual case will not occur where a
high concentration of condensible mat-
ter, not controllable with an ESP, would
prevent attainment of the particulate
standard, the samvoling temperature al-
lowed at fossil-fuel fired steam boilers is
beng raised to 160° C. Since this tem-
perature is attainable at new steam gen-
erator stacks, sampling at temperatures
above 160° C would not yleld results nec-
essarily representative of the capabilities
of the best systems of emission reduction.
. In evaluating particulate sampling
techniques and the effect of sampling
temperature, particular attention has
also been given to the possibility that
50, may react in the front half of the
Method § train to form particulate mat-
ter: Based upon a series of comprehen-
sive tests involving both source and con-
trolled environments, EPA has developed
data that show such reactions do not oc-
cur to a significant degree. =~

Several control agencies commented on
the Increase in sampling temperature
and suggested that the need is for sam-
pling at lower, not higher, temperatures.
This is a relevant comment and is one
which must be considered in terms of the
mi:d upon which standards are estab-



For existing boilers which are not sub-
ject to this standard. the existence of
higher stack temperatures and/or the
use of higher sulfur fuels may result in
significant condensation and resultant
high indicated particulate concentra-
tions when sampling is conducted at
120° C. At one coal fired steam generator
burning coal containing approximately
three percent sulfur, EPA measurements
at 120° C showed an increase of 0.05 gr/
dscf over an average of seven runs com-
pared to samples collected at approxi-
mately 150° C. It is believed that this in~
crease resulted, in large part, if not
totally, from 8O; condensation which
would occur also when the stack emis-
sions are released into the atmosphere.
Therefore. where standards are besed
upon emission reduction to achieve am-
bient air quality standards rather than
on control technology (as is the case
with the standards promulgated herein),
& lower sampling temperature may be
appropriate.

Seven commentators questioned the
need for traversing for oxygen at 12
points within a duct during performance
tests. This requirement, which is being
revised to apply only when particulate
sampling is performed (no more than 12
points are required) is included to in-
sure that potential stratification result-
tng from air in-leakage will not ad-
versely affect the accuracy of the
particulate test.

Eight commentators stated that the
requirement for continuous monitoring
of nitrogen oxides should be deleted be-
cause only two air quality control re-
gions have ambient levels of nitrogen
dioxide that exceed the national ambient
air quality standard for nitrogen dioxide.

Btandards of performance issued under-

section 111 of the Act are designed to re-
quire affected facilities to design and in-
stall the best systems of emission reduc-
tion (taking into account the cost of such
reduction). Continuous emission mon-
itoring systems are required to insure
that the emission control systems are
operated and maintained properly. Be-
cause of this, the Agency does not feel
that it is appropriate to delete the con-
tinuous emission monitoring system re-
quirements for nitrogen oxides; however,
in evaluating these comments the Agency
found that some situations may exist
where the nitrogen oxides monitor is not
necessary to insure proper operation
and maintenance. The quantity of nitro-
gen oxides emitted from certain types of
furnaces is considerably below the nitro-
gen oxides emission limitation. The low
emigsion level is achieved through the
design of the furnace and does not re-
quire specific operating procedures ot
maintenance on a continuous basis to
keep the nitrogen oxides emissions below
the applicable standard. Therefore, in
this situation, a continuous emission
monitoring system for nitrogen oxides is
unnecessary. The regulations promul-
gated herein do not require continuous
emission monitoring systems for nitrogen
oxides on facilities whose emissions are
30 percent or more below the applicable
standard. .

~
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Three commentators requested that
owners or operators of steam generators
be permitted to use NO, continuous mon-
itoring systems capable of measuring
only nitric oxide (NO) since the amount
of nitrogen dioxide (NO:» in the flue
gases is comparatively small. The reg-
ulations proposed and those promulgated
herein allow use of such systems or any
system meeting sall of the requirements
of Performance Specification 2 of Ap-
pendix B. A system that measures only
nitric oxide (NO) may meet these specifi-
cations including the relative accuracy
requirement (relative to the reference
method tests which measure NO 4 NO,)
without modification. However, in the
Interests of maximizing the accuracy of
the system and creating conditions favor-
able to acceptance of such systems (the
cost of systems measuring only NO is
less), the owner or operator may deter-
mine the proportion of NO: relative to
NO in the flue gases and use a factor to
adjust the continuous monitoring system
emission data (e.g. 1.03 X NO = NO,)
provided that the factor is applied not
only to the performance evaluation data,
but also applied consistently to all data
generated by the continuous monitoring
system thereafter. This procedure is lim-
ited to facilities that have less than 10
percent NO: (greater than 80 percent
NO) in order to not seriously impair the
accuracy of the system due to NO. to NO
proportion fluctuations.

Section 60.45(g) (1) has been reserved
for the future specification of the excess
emissions for opacity that must be re-
ported. On November 12, 1974 (39 FR
39872), the Administrator promulgated
revisions to Subpart A, General Provi-
gions, pertalning to the opacity provi-
sions and to Reference Method 9, Visual
Determination of the Opacity of Emis-
sfons from Stationary Sources, On
April 22, 1975 (40 FR 17778), the Agency
issued a notice soliciting comments on
the opacity provisions and Reference
Method 9. The Agency intends to eval-
uate the comments received and make
any appropriate revision to the opacity
provisions and Reference Method 9. In
addition, the Agency is evaluating the
opacity standards for fossil-fuel fired
steam generators under -§ 60.42(a) (2) to
determine if changes are needed because
of the new Reference Method 9. The pro-
visions on excess emissions for opacity
will be issued after the Agency completes
its evaluation of the opacity standard.

(3) Bubpart G—Nitric Acid Plants.
Two commentators questioned the long-

term validity of the proposed conversion’

procedures for reducing data to units of
the standard. They suggested that the
conversion could be accomplished by
monitoring the flue gas volumetric rate.
EPA reevaluated the proposed procedures
and found that monitoring the flue gas
volume would be the most direct method
and would also be an accurate method of
converting monitoring data, but would
require the installation of an additional
continuous monitoring system. Although
this option is available and would be ac-
ceptable subject to the Administrator's
approval, EPA does not believe that the
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additional expense this method (moni-
toring volumetric rate) would entall is
warranted. 8ince nitric acid plants, for
economic and technical reasons, typi-
cally operate within a fairly narrow
range of conversion eficiencies (80-96
percent) and tail gas diluents (2-5 per-
cent oxygen), the flue gas volumetric
rates are reasonably proportional to the
acid production rate. The error that
would be introduced into the data from
the maximum variation of these param-
eters is approximately 15 percent and
would usually be much less. It is expected
that the tail gas oxygen concentration
(an indication of the degree of tail gas
dilution) will be rigidly controlled at fa-
cllities using catalytic converter control
equipment. Accordingly, the proposed
procedures for data conversion have been
retained due to the small benefit that
would result from requiring additional
monitoring equipment. Other procedures
may be approved by the Administrator
under § 60.13(1).

(4) Subpart H—8ulfuric Acid Plants.
Two commentators stated that the pro-
posed procedure for conversion of moni-
toring data to units of the standard
would result in large data reduction
errors. EPA has evaluated more closelv
the operations of sulfuric acid plants and
agrees that the proposed procedure is in-
adequate. The proposed conversion pro-
cedure assumes that the operating con-
ditions of the affected facility will re-
main approximately the same as during
the continuous monitoring system eval-
uation tests. For sulfuric acid plants this
assumption is invalid. A sulfuric acid
plant is typically designed to operate at
a constant volumetric throughput
(scfm) ., Acid production rates are altered
by by-passing portions of the process air
around the furnace or combustor to vary
the concentration of the gas entering
the converter. This procedure produces -
widely varying amounts of tail gas dilu-
tion relative to the production rate. Ac-
cordingly, EPA has developed new con-
version procedures whereby the appro-
priate conversion factor is computed
from en analysis of the 80. concentra-
tion entering the converter. Air injection
plants must make additional corrections
for the diluent air added. Measurement
of the inlet S8O. is 2 normal quality con-
trol procedure used by most sulfyric acid
plants and does not represent en addi-
tional cost burden. The Reich test or
other suitable procedures may be used.

(5) Subpart J—Petroleum Reflneries.

One commentator stated that the re-

quirements for installation of continuous
monitoring systems for oxygen and fire-
box temperature are umnecessary and
that installation of a flame detection de-
vice would be superior for process con-
trol purposes. Also, EPA has obtained
data which show no tdentifiable rela-
tionship between furnace temperature,
percent oxygen in the flue gas, and car-
bon monoxide emissions when the facil-
ity is operated in compliance with the
applicable standard. 8ince firebox tem-
perature and oxygen measurements may
not be preferred by source owners and

operators for process oontrol, and no



known method is avaflable for transla-
tion of these measurements into quanti-
tative reports of excess carbon monoxide
emissions, this requirement appears to
be of little use to the affected facilities
or to EPA. Accordingly, requirements for
installation of continuous monitoring
systems for measurements of firebox
temperature and oxygen are deleted from
the regulations. :

Since EPA has not yet developed per-
formance specifications for carbon mon-
oxide or hydrogen sulfide continuous
monitoring systems, the type of equip-
ment that may be installed by an owner
or operator in compliance with EPA re-
quirements’ is undefined. Without con-
ducting performance evaluations of such
equipment, little reliance can be placed
upon the value of any data such systems
would generate. Therefore, the sections
of the regulation requiring these systems
are being reserved until EPA proposes
performance specifications applicable to
HS and CO monitoring systems. The
provisions of § 60.105(a) (3) do not apply
to an owner or operator electing to moni-
tor HS. In that case, an H.S monitor
should not be installed until specific H.S
monitoring requirements are promul-
gated. At the time specifications are pro-
posed, all owners or operators who have
not entered into binding contractual ob-
ligations to purchase continuous moni-
toring equipment by [date of publication!
will be required to install a carbon
monoxide continuous monitoring system
and a hydrogen sulfide continuous moni-
toring system (unless a sulfur dioxide
continuous monitoring system has been
installed) as applicable.

Section 60.105(a)(2), which specifies
the excess emissions for capacity that
must be reported. has been reserved for
the same reasons discussed under fossil
fuel-fired steam generators.

(6) Appendix B—Performance Speci-
fications. A large number of comments
were received in reference to specific
technical and editorial changes needed
in the specifications. Each of these com-
ments has been reviewed and several
changes in format and procedures have
been made. These include adding align-
ment procedures for opacity monitors
and more specific instructions for select-
ing a location for installing the monitor-
ing equipment. Span requirements have
been specified so that commercially pro-
duced equipment may be standardized
where possible. The format of the speci-
fications was simplified by redefining the
requirements in terms of percent opacity,
or oxygen, or carbon dioxide, or percent
of span. The proposed reguirements were
in terms of percent of the emission
standard which is less convenient or too
vague since reference to the emission
standards would have represented a
range of pollutant concentrations de-
pending upon the amount of diluents (i.e.
excess air and water vapor) that are
present in the effuent. In order to cali-
brate gaseous monitors in terms of a

- specific concentration, the requirements
were revised to delete reference to the
emission standards.

Four commentators noted that the ref-
- erence methods used to evaluate oon-
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tinuous monitoring system performance
may be less accurate than the systems
themselves. Five other commentators
questioned the need for 27 nitrogen ox-
ides reference method tests. The ac-
curacy specification for gaseous monitor-
ing systems was specified at 20 percent, &
value in excess of the actual accuracy
of monitoring systems that provides tol-
erance for reference method inaccuracy.
Commercially =available monitoring
equipment has been evaluated using these
procedures and the combined errors (l.e.
relative accuracy) in the reference meth-
ods and the monitoring systems have
been shown not to exceed 20 percent after
the data are averaged by the specified
procedures.

Twenty commentators noted that the
cost estimates contained in the proposal
did not fully reflect installation costs,
data reduction and recording costs, and
the costs of evaluating the continuous
monitoring systems. As a result, EPA
reevaluated the cost analysis. For opac~
ity monitoring alone, investment costs
including data reduction equipment and
performance tests are approximately
$20,000, and annual operating costs are
approximately $8,500. The same location
on the stack used for conducting per-
formance tests with Reference Method 5
(particulate) may be used by installing
a separate set of ports for the monitoring
system so that no additional expense for
access is required. For power plants that
are required to install opacity, nitrogen
oxides, sulfur dioxide, and diluent (O.
or CO,) monitoring systems, the invest-
ment cost is approximately $55,000, and
the operating cost is approximately $30,-
000. These are significant costs but are
not unreasonable in comparison to the
approximately seven million dollar in-
vestment cost for the smallest steam

~generation facllity affected by these regu-
lations.

Eflective date. These regulations are
promulgated under the authority of sec-
tions 111, 114 and 301(a) of the Clean
Alr Act as amended [42 U.8.C. 1857c-86,
1857¢c~9, and 1857g(a)] and become ef-
fective October 6, 1975.

Dated: SBeptember 23, 1975.

JOHN QUARLES,
Acting Administrator.
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{40 CFR Part 60]

{FRL 967-11

STANDARDS OF PERFORMANCE FOR NEW
STATIONARY SOURCES

Electric Utility Steam Generating Units
AGENCY: Environmenta} Protection

. Agency (EPA).

+

ACTION: Proposed rule.

SUMMARY: The proposed standards
of performance would limit emissions
of sulfur dioxide (80,), 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 mil-
lion Btu/hour) of fossil fuel. A new
reference method for determining con-
tinuous compliance with SO, and NO,
standards is also proposed. The Clean
Air Act Amendments of 1977 require
EPA to revise the current standards of
performance for fossil fuel-fired sta-
tionary sources. The intended effect of
this proposal is to require new. modi-
fied, and reconstructed electric utility
steam generating units to use the best
demonstrated systems of continuous
emission reduction and to satisfy the
requirements of the Clean Air Act
Amendments of 1977.

The principal issue associated with
this proposal is whether electric utility
steam generating units firing low-
sulfur-content coal should be required
to achieve the same percentage reduc-
tion in potential SO, emissions as
those burning higher sulfur content
coal. Resolving this question of full
versus partial control is difficult be-
cause of the significant environmental,
energy, and economic implications as-
sociated with each alternative. The
Administrator has not made a decision
on which of the alternatives should be
adopted in the final standard and so-
licits additional data on these impacts
before promulgating the final regula-
tion.

The conference report for the Clean
Air Act Amendments of 1977 says in
pertinent part:

* * * in establishing a national percent re-
duction for new fossil fuel-fired sources, the
conferees agreed that the Administrator
may, in his discretion, set a range of poilut-
ant reduction that reflects varying fuel
characteristics. Any departure from the uni-
form national percentage reduction require-
ment, hewever, must be accompanied by a
finding .that such a departure deces not un-
dermine the hasic purposes of the House
provision and other provisions of the act,
such as maximizing the use of locally availa-
ble fuels.

PROPOSED RULES

This proposal sets forth the full, or
uniform control alternative and sets
forth other alternatives for comment
as well. It should be noted that the
Clean Air Act provides that new
source performaiice standard® apply
from the date they are proposed and it
would be easier for powerplants that
start construction during the proposal
period to scale down to partial control
than to scale up to full conirol should
the final standard differ from the pro-
posal.

The fina} decision on the appropri-
ate level of controi will be made only
after analyses are completed and
public comments evaluated. Because
the decision will require a careful bal-
ancing of environmental, energy, and
economic impacts, the Administrator
believes that extensive public involve-
ment is essential. Comments on the
factual basis for the standards and
suggestions on the interpretation of
data are actively solicited.

DATES: Comments. Comments must
be received on or before November 20,
1978.

Public hearing. A separate notice is
published in today’s FEDERAL REGISTER
announcing the time and place of a
public hearing on the proposed stand-
ards.

ADDRESSES: Comments. Comments

should be submitted to Jack R.
Farmer, Chief, Standards Develop-
ment Branch (MD-13), Emission

Standards and Engineering Division,
Environmental Protection Agency, Re-
search Triangle Park, N.C, 27711,

Background information. The back-
ground information documents (refer
{0 section on stndies) for the proposed
standards 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.

Docket. Docket No. OAQPS-78-1,
containing all supporting information
used by EPA in developing the pro-
posed 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
2903B, Waterside Mall, 401 M Street
SW., Washington, D.C. 20469,

The docket is an organized and com-
plete file of all the information sub-
mitted to or otherwise considered by
EPA in the development of this pro-
posed rulemaking. The docketing
system is intended to allow members
of the public and industries involved
to readily identify and locate docu-
ments so that they can intelligently
and effectively participate in the rule-
making process. Along with the state-
ment of basis and purpose of the pro-

mulgated rule and EPA responses to
significant comments, the contents of
the docket will serve as the record in

case of judicial review (section
307¢d)an.
FOR FURTHER INFORMATION
CONTACT:

Don R. Goodwin, Director, Emission
Standards and Engineering Division
(MD-13), Environmental Protection
Agency, Research Triangle Park,
N.C. 27711, telephone 919-541-5271.

SUPPLEMENTARY INFORMATION:
Summary of proposed standards; ra-
tionale; background; applicability; SQ,
standards; particulate matter stand-
ards; NO, standards; studies; perform-
ance testing; and miscellaneous.

SUMMARY OF PROPOSED STANDARDS
APPLICABILITY

The proposed standards would apply
to electric utility steam generating
units that are capable of firing more
than 73 MW (250 million Btu/hour)
heat input of fossil fuel and for which
construction is commenced after Sep-
tember 18, 1978.

S0; EMISSIONS

The proposed SO, standards would
limit SO. emissions to 620 ng/J (1.2
1b/million Btu) heat input for solid
fuel (except for 3 days per month) and
340 ng/J (0.80 lb/million Btu) for
liquid and gaseous fuel (except for 3
days per month). Also, uncontrolled
S0: emissions from solid, liquid, and
gaseous fuel would be required to be
reduced by 85 percent. Compliance
with the SO; emission limitation and
percent reduction would be deter-
mined on a 24-hour daily basis. The
85-percent requirement would apply at
all times except for 3 days per month,
when only a 75-percent SO, reduction
requirement would apply. The percent
reduction requirement would not
apply if SO: emissions into the atmo-
sphére are less than 86 ng/J (0.20 1b/
million Btu) heat input.

The percent reduction would be
computed on the basis of overall SO,
removed by all types of SO, and sulfur
removal technology including flue gas
desulfurization (FPGD) 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
flyash would also be included in the
computation. '

PARTICULATE MATTER EMISSIONS

The proposed particulate matter
emission standard would limit emis-
sions to 13 ng/J (0.030 1b/million Btu)
heat input. The proposed opacity
standard would limit the opacity of
emissions to 20 percent (6 . minute aver-
age). If an affected facility exhibits
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opacity levels higher than 20 percent,
while at the same time demonstrating
compliance with the particulate
matter standard, then a source-specific
opacity standard may be established
under 40 CFR 60.11(e).

NO, EMISSIONS

The proposed NO, emission stand-
ards vary according to fuel character-
istics as follows:

(1) 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 conl.

(2) 260 ng/J (0.60 lb/million Btu)
heat tnput from the combustion of bi-
tuminous coal.

In addition, separate standards are
being proposed for gaseous and liquid
fuels not derived from coal, lignite
from certain areas, and coal refuse.

RATIONALE
S0O3 STANDARDS

Under section 111(a) of the Act, a
standard of performance 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 consid-
eration cost and any nonair quality
health and environmental impacts and
energy requirementis, In addition,
credit ts to be given for any cleaning of
the fuel, or reduction in pollutant
characteristics of the fuel, after
mining and prior to combustion.

The 1977 amendments substantially
changed the criteria for regulating
new powerpiants by requiring the ap-
plication of technological methods of
control to minimize SO, emissions and
to maximize the use of locally availa-
ble coals. Under the statute, these
goals are to be achieved through revi-
sion of the standards of performance
for new fossil fuel-fired stationary
sources to specify (1) an emission limi-
tation and (2) a percentage reduction
requirement. According to legislative
history accompanying the amend-
ments, the percentage reduction re-
quirement should be applied uniform-
ly on a nationwide basis, unless the
Administrator finds that varying re-
quirements applied to coals of differ-
ing characteristics will not undermine
the objectives of the House bill and
other Act provisions.

The principal issue to be resolved in
this rulemaking is whether a plant
burning low-sulfur coal should be re-
quired to achieve the same percentage
reduction in potential SO, emissions as
those burning higher sulfur content
coals.

Prior to framing alternative SO,
standards, EPA evaluated control
technology in terms of performance,

PROPOSED RULES

costs, energy requirements, and envi-
ronmental impacts. EPA has conclud-
ed that the proposed emiszion limits
and control ctficiencies are achievable
with weil-deslgned, maintained, and
operated flue gas desulfurization sys-
tems but has not determined whether
uniform application of these require-
ments is necessary to satisfy section
111 of the Act. EPA’s fina} deeision on
this issue must be based on sn assess-
ment of the national, regional, and
local environmental (air, water, and
solid waste), economic, and cnergy im-
pacts of both the uniform percentage
reduction requirement and the other
altermatives under consideration,
Toward this end, EPA performad ex-

tengive analyses of the potential im-

pacts associated with each of the alter-
natives at the national, regional, and
plantsite levels. Iiconomic models were
used for the purpose fo forecasting
the nature of the utility industry in
future years. Evaluation of the data
revealed thal the resullts predicted by
the model were very sensitive to such
assumptions as the rate of growth pre-
dicted for the industry, coal and oil
prices, and transportation costs. ¥ore-
casts which assume low growth in elec-
tricity demand and high oil and rail
transportation prices resulted in mod-
eled estimates which show relatively
small differences in the impacts of the
alternatives at the national level. On
the other hand, if assumptions of high
growth in demand for electricity are
combined with low oil and rail trans-
portation prices, more significant eco-
nomic, energy, and environmental im-
pacts are predicted.

The Agency believes that it would be
inappropriate to make a decision on
the choice between the full and partial
control alternatives without additional
analyses of the modeling results. The
model i8 being refined, with particular
emphasis being pilaced on the assump-
tions used. Comment on the apprepri-
atcness of tlie selected assumptions
and the relative significance of envi-
ronmental, energy, and economic im-
pacts are invited.

At the plant level, the partial con-
trol alternallve would result in sub-
stantiallymore S0, emissions than full
control when low-sulfur coal is fired.
For example, a Western piant burning
low-sulfur coal could emit as much as
four times as much SO, under the par-
tial control alternative as under full
control. However, there are many
plant locations where the cost of man-
dated emission control eguipment, can
be an important factor in the utility’s
choice of coal ta be fired. If partial
control is permitied when low-sulfur
coal Is burned, the lower capital and
operating costs associated with the
control eguipment may justify a deci-
sion to use more expensive low-swdfur
coal. The same plant might have
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chosen cheaper high-sulfur coal {f the
same control equipment were required
for all eoals. In such a case, a partial
control approach could result in lower
emissions than g full control ap-
proach. For example, a 500 MW low-
sulfur coal piant with partial control
might emit 10,000 tons per year while
{he same plant burning high-saYfur
coal under full control might emit
some 15,000 tons per year.

The benefits of such shifts from
high- to low-sulfur coal must be com-
pared to the costs associated with fore-
going Increased local coal preduction.
When considering local coal impacts,
it must be noted that coal production -
will increase over current levels in all
aress of the country under all control
aternatives. This means local coal pro-
duction impacts will affect the level of
new production rather than dispiace
existing production. The Administra-
tor secks comment. on the relative aig-
mificanee of new coal production
versus existing coal production s it
pertains to the comsideration of coal
impacts in.the final decision.

The economic impact of the stand-
ard can be viewed in a number of
ways, depending on the economic
measures seiected and the manner in
which they are used. While the capital
and operating costs of control can be
shown to be significant in absolute
terms (e.g., billions of dollars), they
can also be shown to be reiatively
small when compared to the hundreds
of billions of doHars in new capital in-
vestment planned by the industry or
to the approximately $100 billion
annual revenue requirement projected
for 1990. If the impact is considered in
terms of monthly cost to the average -
consumer, the alternatives do not
appear to have a major impact. How-
ever, when computed as a total cost to
an average family over a 38- to 40-year
period, the impacts can appear much

more significant. In view of this, the

Administrator selicits comments on
which economic indicators are most
sppropriate and how the comparisons
shoudd be made.

A consideration in establishing the
new source performance standards for
powerplants is "their relationship to
the prevention of significant deteriora-
tion (PSD) program. Since virtually all
new powerplants will have to comply
with both the standards of perform-
ance and PSD requirements, concern
has been expressed that the caae-by-
case besl available controi technology
review under PSD creates the poten-
tial for prolonged public debate as to
the adequacy of the control proposed
for a given source. The likelihood of
such debate, and the associated delays,
would increase if a less stringent
standard of performance is adopted.
Consideration must also be given o
the impact that a source complyimg
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with the revised standard of perform-
ance will have on the air quality incre-
ment. A source with lower emissions
will use less of the available incre-
ment, thus providing a greater margin
for growth. As mentioned above, the
impact of this standard can be either
to increase or to decrease emission
rates for & given plant depending on
the selection of the coal to be fired. In
view of the above, the Administrator
solicits comments as to how much
weight should be given to PSD consid-
erations when establishing the final
standard of performance requirement.

v PARTICULATE MATTER STANDARDS

The proposed standards would Hmit
the emissions of particulate matter to
13 ng/J (0.03 1b/million Btu) heat
input and would require a 99-percent
reduction in uncontrolled emissions
from solid fuels and a 70-percent re-
duction for liquid fuels. No particulate
matter control would be necessary for
units firing gaseous fuels alone, and
thus a percent reduction would not be
required. The 20-percent opacity (6-
minute average) standard that is cur-
rently applicable to steam electric gen-
erating units (40 CFR Part 60, Sub-
part D) would be retained under the
proposed standard to insure proper op-
eration and maintenance of the partic-
ulate matter control system.

The proposed standards are based on
the performance of a well designed
and operated baghouse or electrostatic
precipitator (ESP). EPA has deter-
mined that these control systems are
the best adequately demonstrated sys-
tems of continuous emissidgh reduction
(taking into consideration the cost of
achieving such emission reduction, and
any nonair quality health and environ-
mental impact, and energy require-
ments).

This determination was reached
after analyzing emission test results
from steam generators firing both
high- and low-sulfur coal and employ-
ing either ESP’'s or baghouses. Al-
though the baghouse data were based
on units of less than 44 MW, EPA has
concluded that there are no techno-
logical barriers that would preclude
their application on larger units. In
addition, a number of large instala-
tions are now under construction, and
a 350-MW facility equipped with a
baghouse for particulate emission con-
trol recently began operation.

EPA considered a standard of 21 ng/
J (0.05 1b/million Btu) which could be
met by wet particulate matter scrub-
bers in addition to baghouses and
ESPs, but rejected this option because
using scrubbers could increase emis-
sions of fine particulate matter. A 21
ng/J standard would result in 60 per-
cent higher emissions which could
have an adverse effect on visibility. On
the other hand, an advantage to allow-

PROPOSED RULES

ing the use of scrubbers is that a
single scrubber may be able to control
both SO, and particulate matter,

It should be noted that there were
no plants available for testing at
which a well designed ESP or bag-
house was followed by an FQGD
system; thus, the proposed standards
are based on emission measurements
taken at the particulate matter con-
trol device discharge prior to any FGD
unit. Since there is the potential for
an FGD system to affect particulate
emissions, EPA is continuing to assess
this situation. Of particular concern is
the potential contribution of sulfuric
acid mist to the measured particulate
matter emissions. This issue is dis-
cussed in more detail under the partic-
ulate matter standards section of this
preamble. EPA solicits comments and
available data on this matter.

The proposed limit of 13 ng/J (0.03
1b/million Btu) will effectively pre-
clude the use of ESPs on facilities
using low sulfur coal and require bag-
house control. DOE and the utility in-
dustry believe that baghouse technol-
ogy has not been demonstrated suffi-
ciently to require its use on utility size
facilities. Because of this, DOE recom-
mends that the standard be no less
than 21 ng/J (0.05 lb/million Btu)
while the industry recommends a
standard of 34 ng/J (0.08 lb/million
Btu). EPA requests comments on this
this recommendation as well as. on
EPA'’s proposal. ’

NO, STANDARDS
The proposed NO, standards for dif-

ferent fuels are based on the emission

limitations achievable through com-
bustion modification techniques. Com-
bustion modification limits NO, forma-
tion in the boiler by reducing flame
temperatures and by minimizing the
availability of oxygen during combus-
tion. The levels to which NO, emis-
sions can be reduced with combustion
modification depend upon the type of
fuel burned, boiler design, and boiler
operating practice.

When considering these factors,
EPA concluded that a uniform stand-
ard could not be applied to all fossil
fuels or boiler types. In addition, EPA
took into consideration the adverse
side effects of low NO, operation such
as boiler tube wastage. As a result, dif-
ferent requirements were developed

for bituminous and subbituminous
coals.
The limitations for coal-derived

liquid and gaseous fuels and shale oil
are based on limits achievable with
subbituminous coals. The limitations
for liquid and gaseous fuels are the
same as those promulgated in 1971
under 40 CFR part 60 subpart D for
large steam generators. These require-
ments were not reexamined since few,
if any, new oil- or gas-fired power

plants are expected to be built. The re-
cently promulgated limitations for lig-
nite combustion (43 FR 9276) have
been incorporated into these regula-
tions without change because no new
data have become available since their
promulgation. Simfilarly, the exemp-
tion for combustion of coal refuse has
also been retained,

BACKGROUND

In December 1971, under section 111
of the Clean Air Act, the Administra-
tor promulgated standards of perform-
ance to limit emissions of SO,, particu-

‘late matter, and NO, from new, modi-

fied, and reconstructed fossil-fuel-fired
steam generators (40 CFR 60.40 et
seq.). Since that time, the technology
for controlling these emissions has im-
proved, but emissions of SO,, particu-
late matter, and NO, continue to be a
national problem. In 1976, steam elec-
tric generating units contributed 24
percent of the particulate matter, 65
percent of the SO,, and 29 percent cf
the NQ, emissions on a national basis.

The utility industry is expected to
have continued and significant
growth; approximately 300 new fossil-
fuel-fired power plant boilers are to
begin operation within the next 10
years. Associated with utility growth is
the continued long-term increase in
utility coal consumption from some
650 million tons/year in 1975 to be-
tween 1,400 and 1,800 million tons/
year in 1990. Under the current per-
formance standards for power plants,
national SO; emissions are projected
to increase approximately 15 to 16 per-
cent between 1975 and 1990.

Impacts will be more dramatic on a
regional basis. For example, in the ab-
sence of more stringent controls, util-
ity SO, emissions are expected to in- -
crease tenfold to over 2 million tons by
1990 in the West South Central region
of the country (Texas, Oklahoma, Ar-
kansas, 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 SO, stand-
ard so as to require a 90 percent reduc-
tion in SO, emissions from all coal-
fired power plants. The petition in-
cluded information to support the
claim that advances In technology
since 1971 called for a revision of the
standard, and EPA agreed to investi-
gate the matter thoroughly. On Janu-
ary 27, 1977 (42 FR 5121), EPA an-
nounced that it had initiated a study
to complete the technological, eco-
nomic, and other documentation
needed to determine to what extent
the SO, standard for fossil-fuel-fired
steam generators should be revised.

On August 7, 1977, President Carter
signed into law the Clean Air Act
Amendments of 1977. The provisions
under section 111(b)(6) of the Act, as
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amended, require EPA to revise the
standards of performance for fossil-
fuel-fired electric utility steam gener-
ators within 1 year after enactment.

After the Silerra Club petition of
August 1976, EPA initiated studies to
review the advancement made on pol-
lution eontrol systems at power plants.
These studies were continued follow-
ing the amendment of the Clean Air
Act. In order to meet the schedule es-
tablished by the Act, a preliminary as-
sessment of the ongoing studies was
made in late 1977. A National Air Pol-
lution Control Techniques Advisory
Committee (NAPCTAC) meeting was
held on December 13 and 14, 1977, to
present EPA preliminary data. The
meeting was open to the public and
comments were solicited.

The Clean Air Act Amendments of
1977 required the standards to be re-
vised by August 7, 1978. When it ap-
peared that EPA would not meet this
schedule, the Sierra Club filed a com-
piaint on July 14, 1978, with the U.S,
District Court for the District of Co-
lumbia requesting injunctive relief to
require, among other things, that EPA
propose the revised standards by
August 7, 1978. A consent order was
developed and Issued by the court re-
quiring the EPA Administrator to (1)
deliver the propoesal package to the
office of the Federal Register by Sep-
tember 12, 1978, and (2) promulgate
the final standards within 6 months
after proposal

The purpose of this proposal is to re-
spond to the petition of the Navaho
Tribe and Sierra Club, and to initiate
the rulemaking required under section
111(b)(8) of the Act.

APPLICABILITY

The proposed standards would apply
to all electric utility steam generating
units (1) capable of firing more than
73 MW (250 million Bty/per hour)
heat input of fossil fuel (approximate-
ly 25 MW of electrical energy output)
and (2) for which construction is com-
menced after September 18, 1978.

On December 23, 1971, EPA promul-
gated, under subpart D of 40 CFR

- Part 80, standards of performance for

fossil-fuel-fired steam generators used
in electric utility and large industrial
applications. The proposed standards
will not apply to electric utility steam
generating units originally subject to
those standards (subpart D) unless the
affected facilities are modified or re-
econstructed.

ELECTRIC UTILITY STEAM GENERATING
UNITS

An electric utility steam generating
unit is defined as any steam electric
generating unit that is physically con-
nected to a power distribution system
and is constructed for the purpose of
selling for use by the general public

PROPOSED RVLES -

more than one-third of its maximum
electrieal generating capacity. Any
steam that could be sold to produce
electrical power for sale s also includ-
ed when determining applicability of
the standard.

INDUSTRIAL PACILITIES

Industrial steam electric generuting
units with heat input above 73 MW
that are constructed for the purpose
of selling more than one-third of their
maximum electrical generation capac-
ity (or steam generating capacity used
to produce electricity for sale) would
be covered under the proposed stand-
ards. Industrial steam generating units
with a heat input above 73 MW that
produce only steam or that were oon-
structed for'the purpose of selling less
than one-third of their electric genera-
tion capacity are not covered by the
proposed standards, but will continue
to be covered under subpart D.

COGENERATION

Electric cogeneration units (steam
generating units that would produce
steam used for electric generation and
process heat) would be considered
electric utility steam generating units
if they: (1) Were capable of combust-
ing more than 73 MW of fossil fuel
and (2) would be physically connected
to a power distribution system for the
purpose of selling for use by the gen-
eral public more than one-third of
their maximum electrical generating
capacity. Cogeneration facilities that
would produce power only for “in-
house” industrial use would be é¢onsid-
ered industrial boilers and would be
covered under subpart D if applicable.

RESOURCE RECOVERY UNITS

Steam electric generating units that
combust nonfossil fuels such as weed
residue, sewage siudge, waste material,
or municipal refuse (either aone or in
combination with fossil fuel) would
only be covered by the proposed stand-
ards if the steam generating unit is ca-
pable of firing more than 73 MW of
fossil fuel. If only municipal refuse
were fired and the unit was not capa-
ble of being fired with more than 73
MW of fossil fuel, the unit would be
considered an incinerator and the
standards under subpart E wounld
apply. Similarly, the standards under
subpart O for sewage treatment plants
would apply if only sewage sludge
were burned.

COMBINED-CYCLE GAS TURBINES

The proposed standards would cover
boiler emissions from electric utility
combined-cycle gas turbines that are
capable of being fired with more than
73 MW (250 millfon Btu-hour) heat
input of fossil fuel in the stemm gener-
ator, and where the unit is constrweted
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for the purpose of selling more than
one-thind of its electrical output ea-
pacity to the general publie. Electric
utility oombined-oycle gas turbines

. that use only turbine exhaust gas to

heat a steam generator (waste heat
boller) or that are not capable of being
fired with more than 73 MW of fossil
fuel in the steam generator would not
be covered by the proposed standards.

ISSUES ON APPLICABILITY

Noncontinental areas. There are sev-
erul island areas that would be affect-
ed by the proposed standards. Because
ot the unique characteristics of these
areas, it is expected that all of their .
fufure power plants will use oil rather
than coal. The issue is whether these
new oll-fired units should be subject to
the proposed 85 percent reduction,
which would effectively require the
use of PGD or equivalent systems, or
to allow the use of Jow sulfur oil. After
ctlsidering the eosts of requiring
FGD systems in light of the limited
land area availabile for sludge disposal,
EPA has decided {0 propoese an exep~
tion for these facilities from the 85
percent reduction requirement. They
would have to comply with the pro-
posed SO, lmit for oil-fired facilitles
of 340 ng/J (0.80 1b/miillon Btu) as
well as all other proposed stangdards
(see section 4.4 of EPA 450/3-78-007a~
1).

Awthracite coal and Alaskan coeal
The proposed standards would cover
facilities combusting low suifur an-
thracite coal or Alaskan coal in the
same manner as all other coals.

EPA realizeg, however, there are ar-
guments in favor of allowing less strin-
gent standards because of unique fac-
tors for both coals.

With respéct to Alaskan coal, ft Is
argued that the unique climatic condi-
tions in AMska conpied with the very
low sulfur content of the coal makes it
unreasonsble to apply the same per-
cent reduetion requirement for 80,
emisgions to power plants located in
that State. Anthracite is also low in
sulfur content, but it is more expen-
sive to produce than other locally
available coals. In view of this, propo-
nents of anthracite argue that if con-
trol cost were reduced through a less
stringent standard, anthracite could
then compete with locally available
high sulfur comtent bituminous coal
(see section 4.7.3 of EPA 450/2-78-
007a~-1). :

Emerging technologics. Various
groups expressed. concern that if the
proposed standards were rigidly ap-
plied, the development of new and
promising technologles might be dis-
couraged, They suggested that the in-
novative technology waiver provisions
under the Clean Alr Act Amendments
of 1977 are not adequate to encourage
certain capftal-intensive, . front-end
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control technologies. Under the inno-
vative technology walver provisions
(section 111(j) of the Act) the Admin-
istrator may grant waivers for a period
of up to 7 years from the date of issu-
ance of the waiver or up to 4 years
from the start of operation of a facili-
ty, 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. For most front-end con-
‘trol technologies, modification or re-
trofit may be economically unreason-
able,

To mitigate the potential impact on
emerging front-end technologies, EPA
proposes to establish slightly less
stringent requirements for initial full-
scale demonstration plants. This
should insure that these standards do
not preclude the development of new
front-end technologies and should
compensate for problems that may
arise when applying them to commer-
cial-scale facilities. The 85 percent SO,
control requirement and the 210-ng/J
NO, standard will provide developers
of new technologies a clear environ-
mental control objective for commer-
cial facilities. However, if the Adminis-
trator subsequently finds that a given
emerging technology (taking into con-
sideration all areas of environmental
impact, including air, water, solid
waste, toxics, and land use) offers su-
perior overall environmental perform-
ance, alternative standards would then
be established by the Administrator.

Under the proposal, the Administra.-
tor (in consultation with the Depart-
ment of Energy) would issue commer-
cial demonstration permits for the
first three full scale demonstration fa-
cilities of each of the technologies
listed in the following table. These
technologies have been shown to have
the potential to achieve the standards
established for commercial facilities,
Under such permits, an 80 percent SO,
control level (24-hour average) or a
300 ng/J (0.70 lb/million Btu) NO,
emission limitation for liquid fuel de-
rived from bituminous coals would be
established. If the Administrator (in
consultation with the Department of
Energy) finds that additional demon-
stration of a given technology is neces-
sary, additional permits may be issued.
No more than 15,000 MW equivalent
electrical capacity would be allocated
for the purpose of commercial demon-
strations under this proposal. This ca-
pacity would be allocated as follows:
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MW
Technology Poltutant
Equivalent
electrical
capacity
Solvent-refined coal.......ocnnen. 80, 6,000-10,000
Fluidized bed combustion SO, 400-3,000
(atmospheric).
Fluidized bed combustion SO. 200-1,200
(pressurized).
Coal liguefaction ..o NO, 750-10,000

The capacity is presented in ranges
because of uncertainty as to the
amount that will be required for any
one technology. This use of ranges
should not be construed to mean that
more than 15,000 MW would be allo-
cated for purposes of commercial dem-
onstration permits.

It should be noted that these per-
mits would only apply to the applica-

tion of this standard and would not su-

percede the new source review proce-
dures and prevention of significant de-
terioration requirements under section
110 of the Act.

Finally, concern has been expressed
as to whether emerging technologies
should be required to comply with the
proposed particulate standard. Since
this concern is based on the same ar-
guments that have been offered in
regard 10 conventional technologies,
consideration of special provisions will
be tied to the final decision on the par-
ticulate emission limitation.

Modifications. The question has
been raised whether the use of shale
oil coal-based fuels such as coal/oil
mixtures or solvent-refined coal in a
boiler originally designed for oil firing
is considered a modification under 40
CFR 60.14(c). In response, EPA pro-
poses that shifting an existing oil-fired
steam generator to coal/oil mixtures,
shale oil, or coal-derived fuels, would
not be considered a modification and
the facility would not be subject to the
proposed standards.

SO; STANDARDS

General Requirements.
posed standards for SO,
would require:

1. Reduction of potential SO, emis-
sions for solid, liquid, and gaseous
fuels by 85 percent (24-hour average
control efficiency) except for 3 days
per month when no less than 75 per-
cent is allowed.

2. Maximum allowable emissions
from solid fuel of 520 ng/J (1.2 1b/mil-
lion Btu) heat input 24-hour average
except for the 3 days per month when
the 75 percent is allowed.

3. Maximum allowable emissions
from liquid or gaseous fuels of 340 ng/
J (0.80 lb/million Btu) heat input 24-
hour average except for 3 days per
month.

The pro-
emissions

4, Maximum control level of 86 ng/J
(0.20 1b/million Btu) heat input 24-
hour average.

DISCUSSION

-The proposed standards are based on
emission levels and the percentage re-
duction achievable with a well de-
signed, operated, and maintained flue
gas desulfurization (FGD) system.
EPA believes the following types of
FGD systems are capable of achieving
the proposed standards: lime, limes-
tone, Wellman-Lord, magnesium
oxide, and double alkali. In determin-
ing that FGD is the best system of
continuous emission reduction that
has been adequately demonstrated for
removal of SO,, EPA assessed the costs
of achieving the proposed standards
and the nonair quality health and en-
vironmental impacts and energy re-
quirements. Although the proposed
standards are based on the perform-
ance of FGD systems, the use of otLer
systems should not be discouraged. In
this regard, a number of emerging
technologies show promise.

The proposed percentage reduction
requirement would apply to the com-
bustion of all fossil fuels unless the
emission level of 86 ng/J (0.20 1b/mil-
lion Btu) is constantly attained (24-
hour average basis). In effect, this
means that all coal-fired and residual-
oil-fired plants would be required to
install FGD or equivalent SO; emis-
sion control systems. On the other
hand, the emission level of 86 ng/J
would permit certain clean fuels, such
as wood waste, to be burned without
FGD or at a very low percentage of re-
duction.

The emission limitations of 520 ng/J
(1.2 1b/million Btu) for solid fuels and
340 ng/J (0.80 lb/million Btu) for
liquid and gaseous fuels would place a
maximum limit on SO, emissions re-
gardless of percentage of SO, reduc-
tion attained and thus restrict the
amount of sulfur in the fuel fired.

In determining that FGD systems
were adequately demonstrated and
that they could attain the proposed
limitations, EPA has conducted a
number of studies either directly or
through consultants. To evaludte the
relative performance of FGD systems,
EPA has conducted tests at various
sites. Several absorber designs and ab-
sorbents were tested at the Shawnee
10-MW test facility, emission tests
were performed at various full-scale
operations, and performance results
from other test facilities and scrubber
installations were surveyed, both in
the United States and Japan. A de-
tailed summary of the results from
these studies is provided in section 4.2
of the supplement to the Background
Information document for SO, (EPA
450/2-78-007a-1). In addition, all of
the study reports are available in the
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docket for review (see listing set forth
jater in this preamble).

PERCENTAGE REDUCTION REQUIREMENT

In establishing the percentage re-
duction requirement for potential SO,
emissions for solid, liquid, and gaseous
fuels, EPA considered the SO, removal
efficiency of prototype, pilot-scale,
and commercial-scale FGD systems,
EPA’s considerations included meas-
ured variability of percentage reduc-
tion, effects of scrubber and coal
sulfur variability on performance, ef-
fects of a spare module on scrubber re-
Hability, and effects of design changes
and maintenance practices on scrubber
reliability.

To establish the variation of FGD
system removal efficiency and the ef-
fects of varying sulfur content of coal
on measured 24-hour-average SO, re-
movals, EPA .obtained continuous
monitoring data from the Cane Run
and Bruce Mansficld powerplants.
These data were analyzed to establish
the geometric standard deviations.
Based on these analyses, EPA project-
ed the mean SO, removal needed to
comply with the proposed percentage
reduction requirement. At the 99.99
percent confidence level, EPA conclud-
ed that an FGD system that could
achieve a 92 percent long-term (30
days or more) mean SO, removal
would comply with the proposed 85
percent (24-hour average) require-
ment,

With respect to long-term SO, re-
moval efficiency, EPA has concluded
that with certain practical changes in
design, operation, and maintenance
practices, lime/limestone FGD sys-
tems can achieve long-term SO, re-
moval of 92 percent. FGD technologies
employing more reactive absorbents
such as magnesium oxide, additive
magnesium-oxide-enriched lime, and
sodium-based liquors can achieve SO,
removal levesls of grester than 92 per-
cent. For a more detailed discussion of
these findings, please refer to section
4.2 of EPA 450/2-18-(07a-1.

FGD AVAILABILITY

With respect to conditions that may
affect FGD availability, EPA has in-
vestigated such problems as:

1. Formation of scale in the absorber
and associated equipment In lime and
limestone systems leading to plugging
and reduced capacity.

2. Plugging of mist eliminators, lines,
and some types of absorbers.

3. Faijlure of ancillary equipment
such as pumps, piping, pH-sensing
equipment, reheaters, centrifuges,
fans, and duct and stack linings.

4. Inadequate absorbent make-up
preparation.

EPA has concluded that these prob-
lems can and have been solved
through the improved design of com-
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ponents, proper selection of construc-
tion materials, appropriate sparing,
good operating practices, and good
maintenance. As a result, the availabil-
ity of full-scale scrubbing facilities has
increased steadily. (See EPA 600/7-78-
032b.) When determining FGD avail-
ability, one must recognize that FGD
systems are composed of FGD mod-
ules, each of which is a separate scrub-
bing system. Because FGD modules
are not generally manufactured in
slzes over 125-MW capacity, large
powerplants use multiple FGD mod-
ules in parallel. When FGD modules,
even those averaging 90 percent avail-
ability, are integrated into an FGD
system, the probability that all mod-
ules in the system will be simulta-
neously available diminishes in pro-
portion to the number of modules;
therfore, spare FGD modules will be
needed in most instances. Such spares
were included in EPA's estimates of
FPGD costs. Even when high FGD
module availabilities are attained, the
FGD module will not be in service
some of the time because of regularly
scheduled maintenance operations or
repairs needed to restore loss of scrub-
bing efficiency. Although the amount
of time for such maintenance can be
considerable (even continuous), there
should be little adverse impact on
plant operation. With spares, a module
can be rotated out of operation for
maintenance even at full electrical
load conditions. Several plants now in
operation employ such a system. At re-
duced electrical loads, all FGD mod-
ules will not be needed for SO, control.
Periodically, the entire plant is taken
out of service for servicing non-FGD
system related components providing
an opportunity for scheduled FGD
maintenance.

EPA acknowledges that even with a
good maintenance program and use of
spare FGD modules it may not be pos-
sible to maintain complete FGD
system control for a portion of a
plant’s operating hours, At these
times, the proposed standards would
require that the electric generating
load be shifted to an alternative elec-
tric generating plant. This procedure
is necessary to prevent bypassing of
uncontrolled SO, emissions to the at-
mosphere. :

Load shifting is normally feasible,
but it will not be possible when emer-
gency conditions exist. Emergency
conditions are considered to be periods
when a powerplant and other electri-
cal generating equipment owned by
the associated utility company are
being operated at full operating capac-
ity less the capacity equal to the larg-
est single unit in the system. Under
emergency conditions, the proposed
standards would allow flue gas to be
bypassed around an inoperable FGD
module provided the facility s
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equipped with at least one spare
module. The proposed standards
would not require plants having capac-
ity of less than 126 MW to have a
spare module. Bypassing an FGD unit
except under emergency conditions
would be a violation of the standards.

The emergency condition provisions
are necessary to maintain the electric
utllity’s capability to meet electric
demand when excess genherating re-
serves are not available. A minimal
amount of spinning reserves must be
kept separate from the load shifting
procedures to prevent ‘blackouts.”
Please refer to section 4.6 of EPA 450/
2-78-007a-1 for a more detailed discus-
sion of this matter.

ENVIRONMENTAL IMPACTS

A major consideration with respect
to nonregenerable FGD systems is the
disposal of sludge and contamination
from wastewater; therefore, EPA had
its consultants examine these poten-
tial problems in detail.

With respect to sludge disposal, the
consultant examined a number of pa-
rameters including the quantification
of solid wastes that would be generat-

.ed by different regulatory options,

plant sizes, cosl sulfur contents, and
scrubbing processes. In addition, un-
treated wastes were characterized by
effects of scrubbing process variables
on sludge chemistry, trace element
content, and physical and chemical
roperties. Finally, the environmental
mpacts and costs of various disposal
processes and practices were assessed.
(“Controlling SO, Emissions from
Coal-Fired Steam Electric Generators:
Solid Waste Impact,” EPA 600/7-78-
044.)

From a companion analysis
(“Review of New Source Standards for
S0: Emissions from Coal-Fired Utility
Bolilers,” vol. 1, sec. 3), it is estimated
that under the 85-percent reduction
requirement the guantity of sludge
generated will increase from some 12
million metric tons dry basis (current
standard) to some 55 million metric
tons dry basis in 1995. These figures
are conservative since they assume a
high-growth rate in electrical demand
(5.8 percent, through 1985, and 5.5 per-
cent thereafter). The quantity of
sludge generated would be less under
regulatory options that do not require
a uniform application of the 85-per-
cent reduction requirement.

To estimate the cost of sludge dis-
posal, EPA assumed that dewatered
sludge would be fixed with lime and
fly ash and be impounded in a clay-
lined pond. Based on this assumption,
EPA estimates that the cost of dispos-
al would be some $19 per dry metric
ton including land costs.

In addition, a field disposal study,
which has been underway for 3 years
at TVA’s Shawnee powerplant site,
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has not revealed any significant prob-
lems from impoundment of treated
FGD wastes.

EPA has concluded fram these stud-
ies that sludge can be disposed of in an
environmentally sound manner at rea-
sonable costs. EPA will continue to
evaluate the costs and effectiveness of
alterhative disposal methods as part of
the econiomic analyses to be conducted
during the proposal period. Comments
on alternative caontrol methods are in-
vited.

With respect to the potential water
pollution impact, EPA’s consultant ex-
amined alternative standards in terms
of their effects on the quality and
quantity of powerplant waste-water ef-
fluents, and the amount of water con-
sumption. In addition, alternative SQO.
control systems were examined rela-
tive to their impact on the above, The
potential environmental effects of SO,
contro! on effluents were also exam-
ined, and alternative treatment proc-
esses were evaluated.

The waler pollution impact report
“Controlling SO, Emissions from Coal-
Fired Steam Electric Generators:
Water Pollution Impact,” EPA 600/7-
78-045, concluded that in the aggre-
gate the volume and quality of waste
streams from SO. control systems are
affected very little by alternative
standards and that all effluent
streams can be treated to acceptable
levels using proven, commercially
available technologies. Similarly, a
more stringent standard would have
little effect on water demand when
compared to total plant consumptive
water use,

ALTERNATIVE TECHNOLQOGY

A potential alternative to wet FGD
systems is dry SO, scrubbing. One of
the more effective designs incorpo-
rates the use of a spray dryer and
baghouse. In this system a spray dryer
(similar to a wet SO, scrubber) is used
with lime, soda ash, or other reactants
to scrub SO, from the flue gases. Be-
cause of the minimal use of water in
the spray dryer (by design), no addi-
tional reheating is required. Following
the spray dryer, a baghouse is used to
collect all particulate matter (includ-
ing SO, reactants).

Spray drying has been tested at pilot
plants, and it may be capable of
achieving 85 percent removal with
lime, soda ash, and other reactants.
Due to cost considerations, the system
is principally limited to coals with less
than 1.5-percent sulfur if lime is used.
Full-sized spray-drying units for
powerplant application have been or-
dered and are expected to begin oper-
ation in the early 1930's. (Refer to sec.
4.3 of EPA 450/2-78-007a-1.)

In addition, a combination of physi-
cal cleaning of the fuel in conjunction
with FGD systems may be a viable

PROPOSED RULES

option for reducing SQ,, depending on
the particular characteristics of the
coal being used.

MAXIMUM ALLOWABLE EMISSION
LIMITATION

In selecting the proposed maximum
allowable emission limitation, EPA
had to take into consideration two pri-
mary factors: FGD performance and
the impact of the limitation on high-
sulfur coal reserves. In effect, FGD
performance determines the maxi-
mum sulfur content of coals that can
be fired in achieving compliance with
the maximum allowable emission limi-
tation. To estimate coal sulfur content
which can be used, EPA projected SO.
emissions based upon minimum FGD
system performance d.e., 75 percent
SO, removal 3 days per month) and
maximum daily average sulfur con-
tent. Two alternative maximum al-
lowable emission levels were consid-
ered: (a) 520 ng/J with three exemp-
tions per month that would be coinci-
dent with the proposed percentage re-
duction requirement, and (b) 520 ng/J
with no exemptions.

An analysis of national and regional
coal production in 1990 was performed
for each option. There would- be no
significant differences in total nation-
al production with either option. The
analysis included use of cleaned, mid-
western coal when coal cleaning would
be necessary to attain compliance with
the limitation. Sufficient reserves
would be available to satisfy national
demand with either option. However,
on a regional basis a limitation with-
out exemptions couid have the poten-
tial of dislocating some coal produc-
tion in the Midwest.

Under either option, midwestern
coal production would increase to
about 300 million tons; however, the
use of some coal reserves in this area
would be restricted by the limitation
without exemptions. In the States of
Ohio, Illinois, and in western Ken-
tucky, 60 or more percent of reserves
might be restricted even if coal clean-
ing were used.

On the other hand, this analysis
may overstate the potential impacts
since coal mixing or other methods of
reducing the maximum daily average
coal sulfur content were not fully con-
sidered. In view of this, the Agency
will continue to examine the need for
exemptions and the appropriateness
of more stringent maximum emission
levels such as 410 ng/J (1.0 1b/million
Btu) or 340 ng/J (0.80 1b/million Btu)
during the comment period. (See sec-
tion 4.7.1 of EPA 450/2-78-007a-1 for
a more detailed discussion.)

Based on our present estimates of
the potential impact upon midwestern
coal reserves and production, EPA has
proposed that the maximum allowable
emission limitation should have a 3-

day exemption coincident with the 3
days of 75-percent control in the per-
cent reduction standard. However, the
Agency specifically requests comments
on the level of the emission limit and
the appropriateness of the 3-day ex-
emption.

MAXIMUM CONTROL LEVEL

Under the proposed SO; standard, a
maximum control level would be es-
tablished. Compliance with that con-
trol level would constitute compliance
with the percentage reduction require-
ment. In developing the proposed
standard, EPA has considered two al-
ternatives. The first would establish
the level of 86 ng/J (0.20 lb/million
Btu). The second would establish a
higher level. Values from 215 ng/J
(0.50 1b/million Btu) to 340 ng/J (0.80
1b/million Btu) have been considered.

In essence, these options focus on
the question of whether a powerplant
burning low-sulfur coal should be ce-
quired to achieve the same percentage
reduction as those burning high-sulfur
coal. The emission level of 86 ng/J
would require virtually all coal-fired .
plants to reduce potential emissions by
85 percent. In addition, it would re-
quire the installation of FGD systems

“on oil-fired powerplants. Therefore,

this option is commonly referred to as
full scrubbing or full control. On the
other hand, an emission level in the
range of 215-340 ng/J would permit
plants firing low-sulfur coal to reduce
their emissions by less than 85 per-
cent, hence the term partial scrubbing.

Proponents of partial scrubbing
have argued that adoption of a limita-
tion in the range of 215-340 ng/J
would reduce scrubber costs and
permit bypassing of a portion of the
flue gas and thus alleviate the need
for plume reheat and associated
energy costs. since low-sulfur coal in-
herently emits less SO,, proponents of

‘partial scrubbing maintain that these

benefits can be obtained by partial
scrubbing without a significant in-
crease in emissions nationally. Finally,
it is argued that since coal-fired units
would be cheaper to build and operate
if partial scrubbing were allowed, less
dependence would be placed on exist-
ing oil-fired units and turbines, and a
?ig(rixlﬁcant‘ saving of oil would be real-
zed,

On the other hand, proponents of
full control have maintained that
plants firing low-sulfur coal should be
subject to the same reduction require-
ment as those burning high-sulfur
coal. They argue that the statutory re-
quirements and legislative history of
section 111 of the Clean Air Act
Amendments of 1977 require a uni-
form percentage reduction require-
ment. They also point out that apply-
ing full scrubbing to low-sulfur coal is
technologically less demanding and
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less expensive than applying full
scrubbing to high-sulfur coal and that
emissions from a plant burning low-
sulfur coal would be up to four times
greater under partial scrubbing than
under full control. Finally, it is argued
that adoption of full control will tend
to promote the use of locally available,
higher sulfur content coals, particular-
ly in the Midwest.

ALTERNATIVE SO; STANDARDS

The following alternative standards
for SO, have been suggested by DOE:

1. Eighty-five percent reduction of
potential SO, emissions during each
. calendar month.

2. A maximum control level of 340
ng/J (0.80 b SO,/million Btu), not to
be exceeded during any 24-hour
period.

3. A minimum of 33-percent reduc-
tion of potential SO, emissions. The
alternative standards would have the
following operational characteristics:

Monthly averaging. There would be
no daily restriction on the percent re-
duction in potential SO, emissions.
The requirement would be that the
total sulfur emissions summed over
each calendar month be no more than
15 percent of the total sulfur content
of the coal consumed. There would be
no restriction on bypassing some or all
of the flue gas, so long as the monthly
percent reduction requirement is met,
If the monthly requirement is not
met, enforcement penalties would be
applied on the basis of the number of
individual 24-hour periods during
which the percent reduction was less
than 85 percent.

Mazximum control level of 340 ng/J
(0.80 b SO./million Btu). Under this
alternative, a sliding-scale-percent re-
duction would be required; the full 85-
percent reduction would be required
only when high-sulfur coals were used.
Only the minimum percent reduction
requirement would be enforced for 24-
hour periods when SO, emissions
would be 340 ng/J or less. Any 24-hour
period when emissions are greater
than 340 ng/J and reduction is less
than 85 percent will be a violation of
the percent reduction requirement.
There would be no waivers or exemp-
tion for this daily requirement.

Minimum percent reduction require-
ment of 33 percent. Regardless of
whether the resulting emissions would
be lower than the 340 ng/J (0.80 lb/
milllon Btu) emissions requirement,
33-percent reduction in potential SO,
emissions would be required. This
would assure that continuous emis-
sions reduction technology is applied
to all coals, including those with the
:gwest naturally occurring sulfur con-

nt.

In addition to the DOE proposal, the
utility industry, through the Utility
Air Regulatory Group (UARG), has
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also suggested an alternative SO,
ztandard. The industry proposal con-
emplates a sliding scale percentage
production standard for sulfur-dioxide
emissions under which the required
percent reduction declines as sulfur
content in the coal declines. Under the
industry proposal, there would be a
ceiling of 1.2 pounds of sulfur dioxide
and the required percent reduction
would range between 86-percent re-
moval on a coal with uncontrolled
emissions' of 8 pounds to 20-percent
removal on coals with uncontrolled
emissions of 1 pound or less. Specifi-
cally, for coals with uncontrolled emis-
sions of 5.0 pounds of sulfur dioxide or
greater, the constraining emissions
limit would be 1.2 pounds of sulfur
dioxide. For coals with uncontrolled
sulfur-dioxide emissions of 5 pounds of
sulfur dioxide, percent removal would
be 76 percent and, in the range be-
tween 5 pounds and 4 pounds of un-
controlled emissions, percent removal
would decline by 0.1 percentage point
for each 0.1-pound decrease in uncon-
trolled emissions. For coals with un-
controlled emissions of 4 pounds of
sulfur dioxide, percent removal would
be 75 percent and, between 4 pounds
and 3 pounds of uncontrolled emis-
sions, percent removal would decline
by 0.9 percentage point for each 0.1
pound decrease in uncontrolled emis-
sions. For coals with 3 pounds of un-
controlled emissions, percent removal
would be 66 percent, and between 3
pounds of sulfur dioxide and 2 pounds
of sulfur dioxide, percent removal
would decline by 1.3 percentage points
for each 0.1-pound decrease in uncon-
trolled emissions. At 2 pounds of un-
controlled emissions percent removal
would be 53 percent, and between 2
pounds and 1 pound of uncontrolled
eémissions, percent removal would de-
cline by 3.3 percentage points for each
0.1 pound decline in uncontrolled
emissions. For coals with 1 pound or
less of uncontrolled emissions percent
removal would be 20 percent.

Compliance with these sulfur-diox-
ide standards would be determined on
8 30-day average. Industry has also
recommended that consideration be
glven to establishing an emission ceil-
ing of 1.6 pounds for coal with uncon-
trolled emissions over 8 pounds.

Comments on these alternative
standards are invited.

ANALYSES OF ALTERNATIVES

In order to determine the appropri-
ate form and level of control for the

'Uncontrolled emissions of sulfur dioxide
are defined as twice the sulfur content of
the coal measured in pounds per million
Btu. For the purposes of this standard,
sulfur content of the coal can be measured
at the plant for unwashed coals and at the
mine prior to washing, for washed coals. In
calculating percent removal, sulfur content
of the flue gas as it leaves the stack is com-
pared with the uncontrolled emissions of
the coal.
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proposed standards, EPA has per-
formed extensive analyses of the po-
tential national impacts associated
with the alternative standards. The
Agency employed economic models to
forecast the structure and operating
characteristics of the utility industry
in future years. These models project
the environmental, economic, and
energy impacts of alternative stand-
ards for the electric utility industry.
The major analytical efforts were a
preliminary analysis completed in
April 1978 and a revised assessment
completed in August 1878. While these
analyses' are préliminary and subject
to change, the issues examined and .
the results obtained are summarized in
this section and in the following
tables. Further detalls of the analyses
can be found in “Background Informa-
tion for Proposed 80, Emission Stand-
ards-Supplement,” EPA 450/2-78-
007a-1, - i

Impacts analyzed. The environmen-
tal impacts of the alternative stand-
ards were examined by projecting pol-
lutant emissions. The emissions were
estimdted nationally and by geograph-
ic region for each plant type, fuel
type, and age category. The Agency is
also evaluating the significance of
waste products generated by the con-
trol technologies and their environ-
mental impacts.

- The economic and financial effects
of the alternatives were examined.
This assessment included an estima-
tion 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 equip-
ment. These costs were examined in
terms of annualized costs and annual
revenue requirements. The impact on
consumers was determined by analyz-
ing the effect of the alternatives on
average consumer costs and average
monthly residential bills. The alterna-
tives were also examined in terms of
cost per ton of 8O, removal, Finally,
the present value costs of the alterna-
tives were calculated.

The effects of the alternative pro-
posals on energy production and con-
sumption were also analyzed. National
coal use was projected and broken
down in terms of production by geo-
graphic region and consumption by
region. The amount of western coal
shipped to the Midwest and East was
also estimated. In addition, utility con-
sumption of oil and gas was analyzed.

Major assumptions. Two types of as-
sumptions have an important effect on
the results of the analyses. The first
group involves the model structure
and charecteristics. The second group
includes the assumptions used to
specify future economic conditions.
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The utility model selected for this
analysis can be characterized as a cost
minimizing economic model. In meet-
ing demand, it determines the most
economic mix of plant capacity and
electric generation for the utility
system, based on a consideration of
construction and operating costs for
new plants and variable costs for exist-
ing plants. It also determines the opti-
mum operating level for new and ex-
isting plants. This economic-based de-
.cision 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 associat-
ed with ajterpative choices.

Such assumptions may not represent
the utilivy decisionmaking process in
all cases. For example, the model as-
sumes that a utility bases supply deci-
sions on the cost of constructing and
operating new capacity versus the cost
of operating existing capacity. Envi-
ronmentally, this implies a tradeoff
between emissions from new and old
sources. The cost minimization as-
sumption implies that in meeting the
standard a new powerplant will fully
scrub high-sulfur coal if this optien i3
cheaper than fully or partially scrub-
bing low-sulfur coal. Often the model
will have to make such g decision, cs-
pecially in the midwest where utilities
can choose between burning local high
or imported western low-sulfur coal.
The assumption of risk neutrality im-
plies that a utility will always choose
the low-cost option. Utilities, however,
may perceive full scrubbing as involv-
ing more risks and pay a premium to
be able tc partiaily scrub the coal. On
the other hand, they may perceive
risks associated with long-range trans-
portation of coal, and thus opt for full
control even though partial control is
less costly. Comments are solicited re-
garding the use of a cost optimization
model to simulate utility decisions.

‘The assumptions used in the analy-
ses to represent economic conditions
in a given year have a significant
impact on the final results reached.
The major assumptions used in the
EPA analyses are shown in table 1 and
the significance of these parameters is
summarized below. Comments are so-
jicited regarding the assumptions
used.

The growth rate in demand for elec-
tric power is very important since this
rate determines the amount of new ca-
pacity which will be needed and thus
directly affects the emission estimnates
and the projections of pollution con-
trol costs. A high electric demand
growth rate results in a larger emis-
sion reduction associated with the pro-
posed standards and also results in
higher costs. The April analysis used a
relatively high-growth rate consistent
with last year's national energy policy

PROPOSED RULES

studies. The August analysis used a
lower growth projection which is more
in line with current estimates of
demand growth.

The nuclear capacity assumed to be
installed in a given year is also impor-
tant 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 assump-
tion affects the amount of new coal ca-
pacity which will be required to meet a
given electric demand level, In prac-
tice, there are a number of constraints
which limit the amount of nuclear ca-
pacity which can be constructed. The
assumptions used in the EPA analyses
assume high (April) and moderate
(August) growth in nuclear capacity.

The o0il price assumption has a
major impact on the amount of pre-
dicted new coal capacity, emissions,
and oil consumption. Since the model
makes generation decisions based on
cost, a low oil price rclative to the cost
of building and operating a new coal
plant will resuit in more oil-fired gen-
eration and less coal utilization. This
results in less new coal capacity which
reduces capital cosls but increases oil

consumption and fuel costs because oil’

is more expensive per Btu than coal.
This shift in eapacity 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 since that is the coal type which
is most often shipped long distances.
The assumed mining labor cost is more
important to eastern coal costs and
production estimates since this coal
production is generally much more
labor intensive than western coal. The
model does not incorporate the Agen-
cy’'s PSD regulations or forthcoming
requirements to protect and enhance
visibility. These requirements may be
important factors for new power-
plants.

Summary of results. The results of
the EPA analyses which were complet-
ed in April and August 1978 are pre-
sented in tables 2 through 8 and dis-
cussed below. Four alternative stand-
ards were evaluated. Bach of the op-
tions presented inciudes 85-percent
control of inlet SO, (24-hour average),
except for 3 days pcr month, & maxi-
mum SO, emission limit of 520 ng/J
(1.2 Ib/million Btu) except for 3 days
per month, a particulate matter stand-
ard of 13 ng/J (0.03 Ib/million Btu),
and the proposed NO, standards. The
partial control options in the tables
represent alternative levels for the

maximum control level required on a
24-hour basis.

The projected SO, emissions from
utility boflers are shown by plant type
and geographic region in tables 2
through 5. Table 2 details the 1990 na-
tional SO, emissions resulting from
different plant types and age groups.
As is expected, the proposed standards
result in a significant reduction of SO,
emissions as compared to the current
standards. This reduction ranges from
10 to 12 percent depending on the al-
ternative examined and the assump-
tions used. The emissions from new
plants directly affected by the stand-
ards are reduced by up to 73 percent.
However, the model predicts that the
proposed standards will delay the con-
struction of new plants (note the total
coal capacity changes) causing existing
coal- and oil-fired plants to be utilized
more than they would have been with-
out the proposed standards. This
causes an increase in emissions from
existing plants which offsets part of
the reduction achieved by new plants.
As discussed above, this shift in capa.-
ity utilized is predicted by the costs
minimiization model as a result of in-
creased pollution control cost for new

. coal-fired plants. This shift in the gen-

eration mix has important implica-
tions for the decisionmaking process.
For example, if a national energy
policy phases out oil use for electric
power generation, then the April
study’s prediction (table 6) of in-
creased oil use in 1990 (over 1975
levels) will not be allowed to occur.
With such a policy, oil consumption
impacts would be similar to those
shown for the August analysis in table
6.
A summary of the projected 1990 re-
gional SO, emissions under the alter-
native control levels is shown in table
3. The combined emissions in the East
and Midwest are reduced about 7 per-
cent as compared to predictions under
the current standards. These emis-
sions are not affected greatly by the
various control options, although
there is a slight increase shown under
the 340 ng/J (0.80 lb/million Btu)
option in the April analysis. The com-
bined emissions in the west south-cen-
tral and west regions show a greater
variation on a percentage basis. In the
analysis, the full control and 210 ng/J
(0.50 lb/million Btu) options both
result in a 36-percent reduction from
emission levels under the current
standards, while the 340 ng/J (0.80 1b/
million Btu) option results in a 28-per-
cent decrease.

Regional emissions from the new
plants directly affected by the pro-
posed standards are shown for the
years 1990 and 1995 in tables 4 and 5.
These tables also project the coal con-
sumption and emission factors (million
tons of SO, per quadrillion Btu) for
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the new plants. The latter figures are
shown to illustrate the effect of
changes in the amount of new capac-
ity and variations in the utilization of
the new capacity. As noted above, the
1990 emissions from new plants drop
dramatically under the proposed
standards to a level only about one-
third that which would result under
the current standards. This emission
reduction is due in part to lower emis-
sion factors and in part to reduced
coal consumption predicted by the
model. Coal consumption in the East
is virtually unchanged, but in the Mid-
west coal consumption in new plants
drops by one-third as a result of the
proposed standards. In the west south-
central and west regions coal con-
sumption drops 5 to 10 percent which
is about the same as the decline in na-
tional coal consumption at new plants,
The reduced coal consumption in new
plants results from a delay in new
plant construction due to the in-
creased cost of generation from new
coal plants. Reduced coal consumption
by new. plants means_a shift to more
coal and oil burned in existing plants
or new turbines, and this causes the
increase in emissions from existing
and oil-fired plants which was men-
tioned earlier. Table 5 shows that in
1995 the emission reduction due to the
proposed standards is still of the same
magnitude as the 1990 reduction. Also,
since coal capacity is similar under all
options by 1995, the coal consumption
impact of the proposed standards is
less pronounced. Changes in coal con-
sumption in 1995 are almost entirely
due to variations In the utilization of
the new plants.

Table 6 illustrates the effect of the
proposed standards on 1990 national
coal production, western coal shipped
east, and utility oil and gas consump-
tion. This table shows some large dif-
ferences between the two analyses
which are caused by different model
assumptions. For example, in the
model, higher oil prices decrease oil
demand and increase coal use. Increas-
ing transportation costs increases the
delivered price of western coal and re-
duces demand. These two factors
along with the lower growth rate ac-
count for most of the difference in
fuel use estimates between the April
and August results. However. the con-
clusions drawn from the analyses are
similar. For example, in terms of coal
production, both analyses show that
total production will increase in all re-
gions of the country as compared to
1975 levels.

Compared to production under the
current standards, the April analysis
predicts an increase in eastern coal
production under all but the 340 ng/J
(0.80 1b/million Btu) option. Midwest-
ern production increases under all op-
tions, and western production de-
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creases under all but the 340 ng/J
(0.80 1b/million Btu) option. Western
coal shipped east is lower under all op-
tions than under the current standard,
but is still 14 tc 20 times higher than
1975 levels. Finally, the April analysis
projects that oil consumption by utili-
ties would be increased by the pro-
posed standards. The increase varies
from 300,000 barrels per day for the
full control option to 100,000 barrels
per day for the 210 ng/J (0.560 lb/mil-
lion Btu) and 340 ng/J (0.80 1b/million
Btu) options.

The August figures predict a smaller
increase in 1890 eastern coal produc-
tion than would be expected under the
current standards. Midwestern produc-
tion increases by 15 to 43 million tons
and western production decreases up
to 56 million tons. The amount of
western coal shipped east is reduced
by 30 million tons by both full control
and 210 ng/J (0.50 Ib/million Btu) op-
tions, and is essentially unchanged by
the higher options. Due to the high
assumed oil price, oil consumption is
reduced from current levels, but the
1990 difference between the options
and the current standards is still an
increase of 200,000 to 300,000 barrels
per day. This increased oil consump-
tion results from the predicted shift
toward existing oil-fired plants and
turbines as a result of higher pollution
control costs for new coal plants’
Table 8 shows that as high oll prices
are assumed (August analysis), there is
no difference in 1995 oll consumption
among the options. Finally, the DOI/
DOE coal leasing study (see “Other
Studies”) shows a difference of about
50,000 barrels per day in 1990 between
full and partial scrubbing.

The economic effects of the pro-
posed standards are shown in table 7
for 1990. Utility capital expenditures
between 1979 and 1990 increase under
all options as compared to the $500 to
$750 billion estimated to be required
in the absence of a change in the
standard. The capital estimates in
tables 7 and 8 are increments over the
expenditures under the current stand-
ard and include both plant capital (for
new capacity) and pollution control
expenditures. As shown in table 2, the
model estimates total industry capac-
ity is to be 10 GW to 15 GW greater
under the partial control option, and
the cost of this extra capacity makes
the total utility capital expenditures
higher under the 210 ng/J (0.50 1b/
million Btu) and 340 ng/J (0.80 1b/mil-
lion Btu) options, even though pollu-
tion control capital is lower than
under the full control option.

Annualized cost includes a levelized
capital charge, fuel costs, and oper-
ation and maintenance costs associat-
ed with utility equipment. All of the
options cause an increase in annua-
lized cost over the current standards.

42163

This increase varies, depending on the
assumptions modeled, from $300 mil-
lion to $2 billion or a 1- to 2-percent
increase over the $90 to $100 billion.

The average monthly residential
electric bill is predicted to increase
only slightly by any of the options, up
to & maximum 2-percent increase
shown for full control in the April
analysis. The large total increase in
the monthly bill over 1975 levels is due
in large part to a more than 50-percent
increase in the amoeunt of electricity
used by each customer. Pollution con-
trol expenditures, including those to
meet the current standards, account
for about 15 percent of the increase in
the average monthly bill while the re-
mainder of the cost increase is due to
capacity expansion and general cost
escalations. :

The average monthly bill is deter-
mined by estimating utility revenue
requirements which are a function of
capital expenditures, fuel costs, and
operation and maintenance costs.
Therefore, due to changes in the pat-
tern of expenditures, the selection of
the specific year examined has an
impact on the costs shown. For exam-
ple, the August analysis shows slightly
higher cost in 1990 for the partial con-
trol options as compared to full con-
trol. This is due to the larger amount
of new capacity and the higher associ-
ated capital costs under these options.
By 19956, the amount of new coal ca-
pacity under each option has approxi-
mately equalized, and the estimates
show full control to be most expensive
but by only 12 cents a month over the
average bill under the 340 ng/J (0.80
1b/million Btu) option (table 8).

The Incremental costs per ton of SO,
removal are also shown in table 7. The
figures are determined by dividing the
change in annualized cost by the
change in annual emissions, as com-
pared to the current standards. These
ratios are a measure of the cost effec-
tiveness of the options, where lower
ratios represent a more efficient re-
source 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 effective-
ness is the average dollar-per-ton cost
at the plant level. This figure com-
pares 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 $260
per ton on high-sulfur coal to $1,600
per ton on low-sulfur coal. The partial
scrubbing range is from $900 per ton
on low-sulfur coal to $2,000 per ton on
very low sulfur coal.

The economic analysis also estimat-
ed the present value cost in order to*
facilitate comparison of the options by
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reducing the streams of capital, fuel,
and operation and maintenance ex-
penses to one number. A present value
estimate allows expenditures occur-
ring at different times to be evaluated
on a similar basis by discounting the
expenditures back to a fixed year. Two
types of present value costs have been
estimated in the analysis.

First, an estimate was made of the
present value of costs which will be
faced by the consumers. Essentially,
this represents the present value of
utility revenue requirements. This cal-
culation for the August results shows
a 1990 present value of $26 billion for
the full control option and $15 billion
for the 340 ng/J (0.80 lb/million Btu)
option as compared to the current
standards.

Sccond, an ‘“economic” or ‘‘real re-
source” present value was estimated.
Real resource present value is de-
signed to measure the level of national
resources committed to the standards.
In computing this resource commit-
ment, construction costs, labor costs,
and other resource costs were consid-
ered, but financing flows and transfer
payments were excluded. Thus,
allowance for funds during construc-
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tion, depreciation, interest, taxes, and
other indirect flows were excluded.
This second type of present value
figure gives an estimate of the costs to
society of the options. The calculation
of this value based on the August
analysis results in a 1990 present value
of $9.8 billion for full control and
$10.4 billion for the 340 ng/J (0.80 1b/
million Btu) option. Both types of
present value costs were estimated as
an increment over the current stand-
ards for the years 1990 and 1995,
These figures include capital costs of
plants installed through that date and
operation and maintenance costs for
30 years after the cutoff date. Com-
ments are solicited regarding the cal-
culation and use of present values for
this decision. Comments are also solic-
ited on the appropriateness of using
present value costs to the utility or
present value resources costs to soci-
ety.

A summary of the 1995 impacts of
the proposed standards is shown in
table 8 based on the August analysis.
The total coal capacity figure shows
that by 1995 all the options have equal
capacity. Thus, the options reflect dif-
ferences in amount of low-sulfur coal

use, control, equipment, and variation
in capacity utilization. In general, full
control results in slightly lower emis-
sions, less Western coal shipped East,
higher capital expenditures, and
slightly higher average residential
bills than would result under the par-
tial control options.

Other studies. In addition to the
studies described above, EPA is aware
of three other major studies of the im-
pacts resulting from several recom-
mended standards for powerplants.
One of these studies was performed as
a joint effort of the Departments of
the Interior and Energy for studying
coal leasing policies. Another analysis
was done by the Department of
Energy, and the third study was spon-
sored by a segment of the electric util-
ity industry. These studies were per-
formed for the purpose of analyzing
the impacts of their respective recom-
mended standards along with the EPA
options discussed above. The resul's of
these studies have been considered by
EPA in developing the proposed stand-
ards. More detail on the resultr of
these studies is given in the supwule-
ment to the. background document
(EPA 450/2-78-007a-1).
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Table 1. COMPARISON OF ASSUMPTIONS
April 1978 and August 1978

Nuclear capacity

0i1 prices ($ 1975)

General inflation rate
Annual emissions @ 0.5 floor

Coal transportation

Coal mining labor costs

Miscellaneous

April Augqust
1975-1985: 5.8%/yr 1975-1985: 4.8%/yr
1985-1998: 5.5% 1985-1995: 4.0%
1985: 108 GW 1985: 97 GW
1990: 177 1990: " 167
1995: 302 1995: 230
1985: $13/bb) 1985: $15/bb)
1990: $13 1990: $20
1995: $13 1995: $28
5.5%/yr 5.5%/yr

0.5 b 502/m11110n Btu -

Increases at general
inflation rate

Increases at general
inflation rate

0.32 1b SOZ/m1]1ion Btu

Increases at general inflation
rate plus 1%

Increases at general inflation
rate plus 1%

A number of miscellaneous changes were made between the April 1978

study and the August 1978 study.
tions or refinements of values used in the April study.
of these changes included revisions to the level of SIP control

These changes were either correc-
Examples

assumed in the model, revisions to the scrubbing costs, changes in the’
assumptions reqarding industrial coal consumption, and changes to the
coal supply curves used in the April study.

Table 2. SUMMARY OF NATIONAL 1990 SO EMISSIONS FROM UTILITY BOILERS?

{(million tons)

Level of Control

1975 Current Full - Partial Control .-

Plant Category Actual Standards Control 210 ng/Jd 290 ng/J 340 ng/J

APR  AUG APR  AUG AR  AUG APR  AUG APR  AUG
S1P/NSPS PlantsP - 16.8  16.0 17.2 16.2 16.9 16.2 — 161  16.7 16.1
New Plants - 4.2 4.4 . 1.5 1.2 2.1 1.3 - 1.5 3.3 1.8
0i1/Gas Plants - 2.3 14 2.5 1.4 23 1.2 - 1.2 2.3 1.2
Total National Emissions 18.6 - 23.3 21.4 21.1 18.9 21.3 18.8 - 18.9 22.3 19.1
Tota) Coal Capacity (GW) 205 465 451 444 428 460 439 ~ 440 460 444

SOURCE :

Background Information for Proposed SO» Emission Standards - Supplement, EPA 450/2-78-007a-1,

Chapters 2 and 3, August 1978,

Results of EPA analyses completed in April 1978 and August 1978.

Bp1ants subject to existing state regulations or the current NSPS of 1.2 1b S02/million Btu.

Plants subject to the revised standards,
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Table 3. SUMMARY OF 1990 REGIONAL SO EMISSIONS FOR UTILITY GOILERSa
{million tons)
Level of Control
1975 Current Full - - -partial Control -------
Actual Standards Control 210 nq/Jd 290 ng/J 340 ng/J
APR AUG AR AUG AR AUG  APR AU APR A
Total National Emissions 18.6 23.3 21.4 21.1  18.9 21.3 18.8 - 18.9 22.3 19.1
Regional Emissiaons
East? 9.1 10.8 10.2 9.7 9.0 9.6 9.0 - 8.9 0.2 9.0
Midwes L 8.8 8.7 1.8 8.5 7.6 8.4 7.6 - 7.6 8.6 7.6
West South Central® 0.2 2.6 2.3 1.8 1.5 2.0 1.4 - 15 2.3 1.6
West® 0.5 1.3 1.3 1.1 0.8 1.2 0.9 - 0.9 1.3 1.0
Total Coal Capacity (GW) 205 465 451 444 428 460 439 |~ 440 460 444
SOURCE: Background Information for Proposed S0, Emission Standards-Supplement, EPA 450/2-78-0071—1,
Thapters 2 and 3, August T978.
3esults of EPA analyses completed in April 1978 and August 1978,
ENew England, Middle Atlantic, South Atlantic, and East South Central Census Regions.
CEast North Central and West North Central Census Regions,
dwest South Central Census Region.
€Mountain and Pacific Census Regions.
Table 4. SUMMARY OF 1990 502 EMISSIONS BY PLANTS SUBJECT TO THE PROPOSED STANDARDS:
AUGUST 1978 ANALYSIS
Level of Control
Current Full cmmmmmmem-Partial CONtrol-nme=ne-ax
Standards tontrol 210 ng/J 290 ng/J 340 ng/J
tast?
Total New Plant Emissions (million tons) 2.1 0.7 0.7 0.7 0.8
Coal Consumption (10'° Btu) b 3.47 3.4 3.43 3.48 3.47
Emission Factor (#S/10% Btu) 0.60 0.21 0.21 0.22 0.23
Midwest®
Total New Plant Fmissions (million tons) 0.60 0.2 0.2 0.2 0.2
Coal Consumption (10'* Btu) 1.17 0.79 0.80 0.81 0.81
Emission Factor (#5/10“ Btu) 0.48 0.21 0.27 0.23 0.26
West South, Central
Total Mew Plant Emissions (million tons) 1.2 0.2 0.3 0.4 0.5
Coal Consumption (10 Btu) 1.93 1.67 1.97 1.96 1.95
Emission Factor (#S/10° /Btu) 0.60 0.14 0.14 0.18 0.24
West®
Total New Plant Emlssions (million tons) 0.6 0.1 0.2 0.2 0.3
Coal Consumption (10'% Btu) 1.25 1.19 1.18 1.19 1,24
Emission Factor (#S/lO‘/Btu) 0.40 0.09 0.14 0.19 0.24

SOURCE: Background Information for Proposed SO2 Emission Standards - Supplement, EPA 450/2-78-007a-1,

Chapter 3, August 1978,

new England, Middie Atlantic, South Atlantic, and
East South Central Census Regions.

bRatios may not be obtained exactly from figures
shown here due to rounding,

CEast North Central and West North Central
Census Regions,

West South Central Census kegion.
Mountain and Pacific Census Regions,
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Table 5. SUMMARY OF 1995 SO, EMISSIUNS 8Y PLANIS SUBJECT TO THE
PROPOSED STANDARDSS AUGUST 1978 ANALYSIS

Level of Control

Current Full = eccccanceco Partial Controles-cecuncca--
Standards Control 210 ng/J © 290 ng/d 340 ng/J
Easta
Total New Plant Emisstons (million tons) 4.0 1.3 1.3 1.4 1.5
Coa) Consumption (10'% Btu) 6.73 6.39 6.47 6.49 6.6/
Emission Factor (#S/10% Btu) 0.60 0.2} 0.2) 0.21 0.22
Midwest®
Total New Plant §missions (mitlion tons) 1.2 0.4 0.4 0.5 0.5
Coal Consumption (10'° Btu) | 2.2 1.94 1.92 1.99 2.00
Emission Factor (#S/10° Btu) 0.53 0.21 0.21 0.23 0.26
West South Centrald
Total New Plant Emissions (million tons) 1.6 0.4 0.4 0.5 0.7
Coa) Consumption (10'S Btu) 2.63 2.77 2.73 2.70 2.68
Emission Factor (#5/10° Btu) 0.60 0.15 0.15 0.19 0.25
West®
Total New Plant Emissions (million tons) 1.1 0.2 0.3 0.4 0.5
Coal Consumption (10'° Btu) y 2.28 2.32 2.29 2.27 2.27
Emission Factor (#5/10° Btu) 0.44 0.09 ¢.13 0.19 0.22
SOURCE : - _Supplement, EPA 450/2-78-007a-1,
Chapter 3, August 1978
3New England, Middle Atlantic, South Atlantic, East North Central and West North Central
and East South Central Census Regions, Census Regions,
bRatios may not be obtained exactly from dNest South Central Census Region,

figures shown here due

U.S. Coal Production
{(million tons)

tast
Midwest

West
TOTAL

Western coal shipped

to rounding. €Mountain  and Pacific Census Regions.

TABLE 6. SUMMARY OF IMPACTS ON FUELS IN 1990%

Level of Control

1975 Current Full ~---- Partial Control -- ---
Actual Standards  Control 210 ng/d 290 ng/d = 340 ng/Jd

APR  AUG APR AUG APR AUG APR AUG APR AUG

396 441 465 467 449 464 450 - 450 418 449
151 298 275 375 318 383 316 - 294 307 290
100 1027 786 870 736 938 752 - 779 1055 784
647 1767 1526 1711 1502 1755 1517 - 1523 1780 1523

east

(million tons) 21 455 149 299 118 346 117 - 147 429 182
0i1/gas consumption in power
plants {million bbl/day) 31 3.0 Lz 3.3 1.5 3.1 1.4 - 1.4 310 1.4

SOURCE:  Backqround Igformation for Proposed 502 Emission Standards - Supplement, LPA 450/2-78-007a-1,

Chapter

, August 1978

%Results of EPA analyses completed tn April 1978 and August 1978,
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Table 7. SUMMARY OF 1990 ECONOMIC IMPACTS®

fLevel of Control

Current Fulr - - ----partial Contral
Standards Control 210 ng/J 290 ng/d 340 ng/d
APR AUG APR AUG APR AUG APR AUG APR AUG
Average monthly resi-
dential bills
($/month) 45.31 43.89  46.3% 44,22 46,20 44.48 - 44,38 45,47 44,38

Incremental Utility
capital expenditures,

cumulative 1976-1990 _
(3 billions) - - 10 0 15 8 - 4 3 5

tncremental Anrualized
ILO;t ($ billions) - - 7.0 1.9 1.3 1.7 - 1.3 0.3 1.1

Incremental Cost of .
502 Reduction ($/ton) - - 685 754 640 642 - 511 303 485

SOURCE : Bark round Information for E[gpoﬁed S0, Emission Standards - Supplement,

50/2-78-007a-1, Chapters 2 & 3, Aﬁﬁhst To78,

%Results of EPA analyses compieted in April 1978 and August 1978,

Table 8. SUMMARY OF 1995 IMPACTS: AUGUST 1978 ANALYSIS

Level of Control

1375 Current Full - - e . Partial Control
Actual Standards Control 210 ng/d 290 ng/Jd 340 ny/J
National Emissions 18.6 23.3 18.5 18.5 - 18.7 19.0
(million tons)
New Plant [missions® - 7.9 2.4 2.5 2.8 3.2
{miilion tons)
U.S. Coal Production 647 1865 1865 1858 1868 1866
{million tons)
Western Coal Shipped £ast 21 216 130 133 190 196
{mitlion tons)
0i1/Gas Consumption 3.1 0.8 0.9 0.9 0.9 0.9
(million bbl/day)
Incremental Cumulative Capital - e 32 26 20 19
Expenditures {1975 § billion)
Incremental Annualized Cost - - 2.6 2.3 2.0 1.9
(1975 $ billion)
Average Honthly Residential - 45.34 46,22 46.13 46,12 46.10
8i11 (1975 $/month)

Total Coal Capacity (GW) 198 587 500 580 580 580

SOURCE: Background lnformation for Proposed S0p Emission Standards-Supplement, EPA 450/2-78-007a-1,
Chapter 3, August 1978.

®plants subject to the revised standards.
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PARTICULATE MATTER STANDARDS

The proposed standards would limit
the emissions of particulate matter to
13 ng/J (0.03 lb/million Btu) heat
input and would require a 99-percent
reduction in uncontrolled emissions
from solid fuels and a 70-percent re-
duction for liquid fuels. No particulate
matter control would be necessary for
units firing gaseous fuels alone, and
thus a percent reduction would not be
required for gaseous fuels. The 20-per-
cent opacity (6-minute average) stand-
ard that is currently applicable to
steam electric generating units (40
CFR Part 60, Subpart D) would be re-
tained under the proposed standards.
An opacity standard is proposed to
insure proper operation and mainte-
nance of the particulate matter con-
trol system. If an affected facllity
were to comply with all applicable
standards except opacity, the owner or
operator may request the Administra-
tor under 40 CFR 60.11(e) to establish
a source specific opacity standard for
that affected facility.

The proposed standards are based on
the performance of a well designed
and operated baghouse or electrostatic
precipitator (ESP). EPA has deter-
mined that these control systems are
the best adequately demonstrated sys-
tems of continuous emission reduction
(taking into consideration the cost of
achieving such emission reduction, and
any nonair quality health and environ-
mental impact and energy require-
ments).

EPA has evaluated data from more
than 50 emission test runs conducted
at eight baghouse-equipped, coal-fired
steam generating units. The data from
two tests exceeded the proposed stand-
ard, however, it is EPA’'s judgment
that the emission levels at the two
units which had measured emission
levels above the proposed standards
could be reduced to below the pro-
posed standards through an improved
maintenance program. EPA believes
that baghouses with an air-to-cloth
ratio of 0.6 actual cubic meters per
minute per square meter (2 ACFM/ft?
would achieve the proposed standards
at pressure drops of less than 1.25 kilo-
pascals (6 in. H,O). EPA has concluded
that this air/cloth ratio and pressure
drop are reasonable when considering
cost, energy, and nonair quality im-
pacts.

EPA collected emission data from 21
ESP-equipped, coal-fired steam gener-
ating units. The nominal sulfur con-
tent of the coals being fired ranged
from 0.4 percent to 1.9 percent. None
of the 21 units tested were designed to
achieve an emission level equal to or
below the proposed standard of 13 ng/
J (0.03 1b/million Btu) heat input;
however, emissions from 9 of the 21
units were below the proposed stand-
ard. All of the units tested which were
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firing coal with a sulfur content great-
er than 1 percent and had a hot side
ESP with a specific collection area
greater than 89 square meters per
actual cubic meter per second (452 ft¥/
1,000 ACFM), or a cold side ESP with
a specific collection area greater than
85 square meters per actual cubic
meter per second (435 ft/1,000
ACFM), had emission levels below the
proposed standards. EPA evaluated
emission levels from units burning rel-
atively low-sulfur coal because it is
more difficult for an ESP to collect
particulate matter emissions generat-
ed by the combustion of low-sulfur
coal than high-sulfur coal. ESP’s re-
quire a larger specific collection area
when applied to units buring low-
sulfur coal than to units burning high-
sulfur coal, because the resistivity of
the fly ash is higher with low-sulfur
coal. To meet the proposed standard,
EPA believes that an ESP used on low-
sulfur coal would have to have a spe-
cific collection area from around 130
(hot side) to 200 (cold side) square
meters per actual cubic meter per
second (6860 to 1,000 ft* per 1,000
ACFM) while an ESP used on high-
sulfur coal (3.5 percent sulfur) would
only require around 72 square meters
per actual cubic meter per second (360
ft? per 1,000 ACFM). .

ESP’s have been traditionally used
to control particulate emissions from
powerplants. High-sulfur coal pro-
duces fly ash with a low electrical re-
sistivity which can be readily collected
with an ESP. However, low-sulfur coal
produces fly ash with high electrical
resistivity, which is more difficult to
collect. The problem of high electrical
resistivity fly ash can be reduced by
using a hot side ESP (ESP located
before combustion air preheater)
when firing low-sulfur coal. Higher fly
ash collection temperatures improve
ESP performance by reducing fly ash
resistivity for most types of low-sulfur
coal (for example, increasing the fly
ash collection temperature from 177°
C (350° F) to 204° C (400° F) can
reduce electrical resistivity of fly ash
from low-sulfur coal by approcximately
50 percent).

While EPA believes that ESP’s can
be applied to high-sulfur coal at rea-
sonable costs to meet the proposed
standards, it recognizes that applying
a large, high efficiency ESP to a facili-
ty using low-sulfur coal to meet the
proposed standards will be more ex-
pensive. In view of this, EPA believes
that a baghouse control system could
be  applied on utility-size facilities
firing low-sulfur coal at a lower cost
than an ESP. Although the largest
baghouse-controlled coal-fired steam
generator for which EPA has particu-
late matter emission data is 44 MW,
several larger installations are current-
ly under construction, and EPA plans

-
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to test a 350-MW powerplant con-
trolled with a baghouse which recent-
ly began operation. 8ince baghouses
are designed and constructed in mod-
ules rather than as one larger unit,
there should be no technological bar-
riers to scaling them up to a utility
sized facility. ‘Twenty-four baghouse-
equipped coal-fired utility steam gen-
erators are scheduled to be operatihg
by the end of 1978 and an additional
30 units are planned to start operation
after 1978. About two-thirds of these
planned units will be larger than 150-
MW electrical output capacity, and
more than one-third of these planned
baghouse systems will be for units
being fired with coal containing more
than 3 percent sulfur. EPA therefore
believes that baghouses have been
adequately demonstrated for even the
largest utility-sized facility.

EPA collected emission test data
from seven coal-fired steam generators
controlled by  wet particulate matter
scrubbers. Data from five of the seven
resulted in emission levels less than 21
ng/J heat input (0.06 1b/million Btu).
Data-from only one of the seven were
less than 13 ng/J (0.02 1b/million Btu)
heat input. In view of this, EPA be-
lieves ' that wet particulate matter
scrubbers would not be capable of
complying .with the proposed stand-
ards under most conditions.

EPA considered proposing the stand-
ard at a level os 21 ng/J (0.05 lb/mil-
lion Btu) in order to allow the applica-
tion of wet particulate matter scrub-
bers in addition to baghouses and
ESP’s. This option was rejected, be-
cause EPA believes that allowing
scrubbers would cause an increase in
the emissions of fine particulate
matter without compensating advan-
tages. In addition to 60 percent higher
emissions, a particulate matter scrub-
ber would require three times as much
energy to operate as a dry control
system, and would also increase water
consumption and waste water treat-
ment requirements. An increase in fine
particulate emissions would have an
adverse effect on visibility. The prima-
ry suggested advantage to allowing the
use of scrubbers for particulate matter
control would be to allow a single
scrubber to control both SO, and par-
ticulate matter emissions which would
resylt in a cost savings.

The Department of Energy (DOE) °
and others believe that the proposed
standard of 3 ng/J (0.03 lb/million
Btu) will preclude the use of ESP’s on
facilities using low-sulfur coal and re-
quire baghouse control which they be-
lieve has not been demonstrated on
utility-size facilities. Because of this,
DOE recommends that the standard
be no less than 21 ng/J (0.05 Ib/mil-
lion Btu). The Utility Air Regulatory
Group (UARQG) also maintains that
baghouses have not been adequately

’
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demonstrated, particularly wlhen
firing high-sulfur coal. They further
believe that ESP's cannot achieve the
proposed standard of 13 ng/J at rea-
sonable cost. In view of this, UARG
recommends an emission limitation of
34 nig/J (0.08 1b/million Btu). In doing
80, they maintain a 34-ng/J standard
would ehcourage baghouses but not
eliminate precipitators from use.

EPA has investigated the possibility
that FGD control systems affect par-
ticulate matter emissions. Three possi-
ble mechanisms were investigated: (1)
FGD system sulfate carryover from
the scrubber slurry, (2) particulate
matter removal by the FGD system,
and (3) particulate matter generation
by $he FGD system through condensa-
tion of sulfuric acid mist (H.SOJ).

To address the first mechanism,
EPA obtained data from three differ-
ent steam generators that wcere all
equipped with PGD systems and that
had low particulate malter emission
levels al. the FGD inlet. The data from
all three facilities indicated that par-
ticulate emissions did not increase
through the FGD system. Proper mist
eliminator design and maintenance is
jmportant in preventing scrubber
liquid entrainment which could cause
the outlet particulate loading to
exceed inlet particulate loading.

In relation to the second mecha-
nism, FGD system removal of particu-
late matter, the data from the three
FGD systeins available to EPA indicat-
ed that particulate matter emissions
were reduced by the FGD systems in
all three cases. That is, the particulate
matter discharge concentration from
the FGD system was less than the
concentration at the FGD inlet. This
properiy has been particularly noted
3t steam generators equipped with
ESP’s upstream of FGD systems,

The third mechanism is the poten-
tial condensation of sulfuric acid mist
(H.SO,) from sulfur trioxide (SQ.) in
the flue gas. At a typical steam gerner-
ator, 97 to 99 percent of the fuel
sulfur is converted to SO, and 1 to 3
percent is converted to SQO.. Typical
stack gas temperatures at a coal-fired
steam generator without an FGD
system are between 150° C and 200° C
(300° F to 400° F). At these tempera-
tures, most SO, remains in a gaseous
state and does not form sulfuric acid.
At lower temperatures, watler vapor
condenses and combines with SO, to
form sulfuric acid. The dewpoint tem-
perature for sulfuric acid ranges be-
tween 120° C (250° F) and 175° C (350°
F). The lower temperature would cor-
respond to low-sulfur coal and higher
temperature would correspond to
high-sulfur coal.

Available test data indicate that an

FGD system would remove about 50

percent of the SO, in the flue gas and
thus reduce the potential for sulfuric
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acid mist formation. However, if sulfu-
ric acid mist is formed in the flue
gases, there is a potential for its inter-
ference with the particulate matter
performance test. Under method 5, a
sample is extracted at a probe tem-
perature of about 160° C (320° F). This
assures that SO, does not condense on
the sampling filter when sampling
powerplants that do not have FGD
systems. However, when sampling
powerplants with FPGD systems (par-
ticularly when combusting high-sulfur
coal), there is a potential for sulfuric
acid mist to form at the reduced flue
gas temperatures. If acid mist forms, it
may interact within the sampling
train to form sulfate compounds that
are not vaporized at the 130° C (320°
F) sampling temperature. Also, sulfu-
ric acid mist may remain deposited
within the test probe itself. In either
case, the net resuit could be a high
measurement of particulate matter.

EPA obtained data from three FGD
equipped powerplants to determine
acid mist formation potential. All of
these bplants were firing low-sulfur
coal. The data indicate that SO, con-
version to sulfuric acid mist is not a
problem. EPA believes these data sup-
port the conclusion that an FGD
system on low-sulfur coal-fired power-
plants does not increase particulate
emissions through sulfuric acid forma-
tion. Thus, EPA believes compliance
with the proposed particulate matter
standard is demonstrated to be achiev-
able when firing low-sulfur coal.

In a case where an FPGD system is
used with higher sulfur coal, sufficient

data have not become available to.

fully assess the effect of sulfuric acid
formation on n~asured particulate
matter. The preposed standard is
based on emission test data at the par-
ticulate matter ccntrol device dis-
charge prior to any FGD system. EPA
plans to continue investigating this
subject and will consider any data
availabele on the impact of sulfuric
acid mist on the particulate matter
standard.

The 1977 amendments require that
EPA specify, in addition to an emis-
sion limitation, a percent reduction in
uncontrolled emission levels for fossil
fuel-fired stationary sources. The pro-
posed standard would require a 99-per-
cent reduction for solid fuels and a 70-
percent reduction for liquid fuels. Be-
cause of the difficulty of sampling par-
ticulate matter upstream of the con-
trol device (due to the complex partic-
ulate matter sampling conditions), the
proposed standard would not require
direct performance testing for the par-
ticulate matter emission reduction
level. The percent reduction is not
controlling, and performance testing
for the emission limitation would sat-
isfy the requirements for performance
testing.

EPA is requesting comments on the
proposed level of the particulate
matter standard and the basis for the
standard,. '

NO,

The proposed NO, emission stand-
ards are based on emission levels
achievable with a properly designed
and operated steam generator whith
utilizes combustion modification tech-
nigques to reduce NO, formation. The
proposed standards are as follows:

(1) 86 ng/J heat input (0.20 lb/mil-
lion Btu) from the combustion of any
gaseous fuel, except gaseous fuel de-
rived from coal;

(2) 130 ng/J heat input (0.30 1b/mil-
lion Btu) from the combustion of any
liquid fuel, except shale oil and liquid
fuel derived from coal;

(3) 210 ng/J heat input (0.50 1b/mil-
lion Btu) from the combustion of sub-
bituminous coal, shale oil, or any solid,
liquid, or gaseous fuel derived from
coal;

(4) 340 ng/J (0.80 lb/million 3tu)
from the combustion in a slag tap fur-
nace of any fuel containing more than
25 percent, by weight, lignite wi:ich
has been mined in North Dakota,
South Dakota, or Montana;

(5) Combustion of a fuel containing
more than 25 percent, by weight, coal
refuse would be exempt from the NO,
standards and monitoring require-
ments;

(6) 260 ng/J (0.60 lb/million Btu)

-from the combustion of any solid fuel

not specified under (3), (4), or (5);

(7) Percent reductions in uncon-
trolled NO, emission levels would be
required; however, the percent reduc-
tion would not be controlling, and
compliance with the NO, emission
limits (ng/J) would assure compliance
with the percent reduction require-
ments. the National Appeals Board

Most new electric utility steam gen-
erating untis are expected to burn pul-
verized coal. Consequently, the NO,
studies used to develop the proposed
standards have concentrated on the
combustion of pulverized coal. The
proposed standards for pulverized coal
are based on the application of com-
bustion modification techniques (.e.,
staged combustion, low excess air, and
reduced heat release rate) which EPA
has concluded represent the best dem-
onstrated system of continuous emis-
sion reduction (taking into considera-
tion the cost of achieving such emis-
sion reduction, any nonair quality
health and environmental impact, and
energy requirements) for electric util-
ity power plants.

The proposed standards would re-
quire continuous compliance (based on
a 24-hour average), except during peri-
ods of startup, shutdown, or malfunc-
tion as provided under 40 CFR 60.8.
Percent reduction requirements are in-

FEDERAL REGISTER, VOL 43, NO. 182--TUESDAY, SEPTEMBER 19, 1978

111-84



cluded in the proposed standards as a
result of provisions in the 1977
Amendments. As with the proposed
particulate matter standard, the per-
cent reductions for NO, are not con-
trolling, and compliance testing for
the NO, emission limitations (ng/J)
would satisfy all compliance testing re-
quirements for NO,.

Combustion modification techniques
limit the formation of NO, In the
boiler by reducing flame temperatures
and by minimizing the availability of
oxygen during combustion. Elevated
temperatures and high oxygen levels
would otherwise enhance the forma-
tion of NO,. The levels to which NQO,
emissions can be reduced with combus-
tion modifications depend on the type
of fuel burned, the boiler design, and
boiler operating practices. All four of
the major boiler manufacturers utilize
combustion modification techniques in
their modern units; however, some
manufacturers’ techniques may be
more effective than others.

EPA has conducted NO, emmission
tests at six modern electric utility
steam generating units which burn
pulverized coal, representing two of
the major boiler manufacturers. These
tests indicate that during low NO, op-
eration of modern units, emission
levels below 210 ng/J heat input (0.50
lb/million Btu) are easily attainable.
If the potential side effects associated
with low NO, operation were not con-
sidered, it would be reasonable to es-
tablish an NO, emission limit for pul-
verized coal-fired units at 210 ng/J
heat input.

The side effects EPA has considered
include: Boiler tube wastage (corro-
sion); slagging; increased emissions of
particulates, carbon monoxide, polycy-
clic organic matter, and other hydro-
carbons; boiler efficiency losses;
carbon loss in the ash; low steam tem-
peratures; and possible operating haz-
ards (including boiler explosions). In
EPA’'s judgment only boiler tube wast-
age could be a potential problem at
NO, emission levels necessary to meet
a standard of 210 ng/J.

Tube wastage is the deterioration of
boiler tube surfaces due to the corro-
sive effects of ash in the presence of a
reducing atmosphere. A reducing
atomsphere often results from oper-
ation of a boiler under conditions re-
quired to minimize NO, emissions. The
severity of tube wastage is believed to
vary with several factors, but especial-
ly with the quality of the coal burned.
For example, high sulfur Eastern coal
generally causes more of a tube wast-
age problem than low sulfur Western
coal. Serious tube wastage can shorten
the life of a boiler and result in expen-
sive repairs.

Because of the potential problem
from .tube wastage, EPA does not be-
lieve that an emission limit below the
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proposed level of 260 ng/J heat input
for Eastern bituminous coals would be
reasonable even though emission data
alone would tend to support a lower
limit. ¥or low rank Western coals,
however, there is a much smaller tube
wastage potential at low NO, levels,
and a lower emission limit is justified.
Hence, EPA is proposing an emission
1imit of 210 ng/J heat imput for units
burning low rank Western coals. These
coals are classified in the proposed
standards as subbituminous, according
to ASTM methods. EPA belleves that
the proposed distinction made be-
tween low rank Western (subbitumin-
ous) coal and other coals represents
the best method for distinguishing be-
tween coals with low and high tube
wastage potentials.

Although most new utllity power
plants will fire pulverized coal, other

fuels may also be burned. Emission:

limits for these fuels are also pro-
posed.

The proposed NO, emission limits
for units which burn liquid and gas-
eous fuels are at the same levels as the
emission limits originally promulgated
in 1971 under subpart D for large
steam generators which burn oil and
gas. EPA did not conduct a detailed
study of combustion modification or
NO, flue gas treatment for oil- or gas-
fired bollers because few, if any, oil- or
gas-fired electric utility power plants
are expected to be built in the future.

Several studies have been conducted
which indicate that emissions from
the combustion of liquid and gaseous
fuels which are derived from coal,
such as solvent refined coal and low
Btu synthetic gas, may exceed the pro-

posed emission limits for liquid fuels

(130 ng/J) and gaseous fuels (86 ng/J).
The reason is because fuels derived
from coal will have fuel bound nitro-
gen contents which approach the
levels found in coal rather than in nat-
ural gas and oil. Based on limited
emission data from pilot-scale facilities
and on the known emission character-
istics of coal, EPA believes that an
achievable emission limit for solid,
liquid,_of gaseous fuels derived from
coal would be 210 ng/J (0.60 1b/million
Btu). Tube wastage of other boiler
problems are not expected to occur
from boiler operation at levels as low
as 210 ng/J when firing these fuels be-
cause of their low sulfur and ash con-
tents.

Very little is known about the emis-
sion characteristics of shale oll. How-
ever, since shale oil typically has a
higher fuel-bound nitrogen content
than fuel oil, it may be impossible for
a well-controlled unit burning shale oil
to achieve the proposed 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
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used for coal could also be used to
limit NO, emissions from shale oil
combustion. Consequently, EPA pro-
poses to limit NO, emissions from
units burning shale oil to 210 ng/J,
the same limit proposed for subbitu-
minous coal. There is no evidence that
tube wastage or other boiler problems
would result from operation of a boRer
at 210 ng/J when shale oil is burned.

The combustion of coal refuse was
exempted from the subpart D stand-
ards because the only furnace design -
believed capable of burning coal
refuse, the slag tap furnace, inherent-
1y produces NO, emissions in excess of
the NO, standard. Since no new infor--
mation has become available, EPA
would continue the coal refuse exemp-
tion under the proposed standards.

The proposed emission limits for 1ig-
nite combustion were developed earli-
er as amendments to the original
standards under subpart D. Since no
new information on NO, emission
rates resulting from lignite combus-
tion in electric utility power plants has
become avdilable, the lignite limits
have been incorporated into these pro-
posed standards without revision.

While EPA believes that the pro-
posed emission limitations for bitumi-
nous and subbituminous coals can be
achieved without adverse effects,
UARG recommends that the present
NO, emission limitation of 300 ng/J
(0.7 1b/million Btu) be retained. In so
doing, they argue that the potential
adverse side effects that may result
from operating a boiler under condi-
tions required to meet the proposed
standards have not been adequately
studied over the long term. They also
expressed concern that the proposed
standards could have an anticompeti-
tive effect, since they believe there
may be only one hoiler vendor who
could meet the proposed standards on
a continuous basis. Finally, they ques-
tion whether there is sufficient con-
tinuous monitoring experience to war-
rant basing compliance on continuous
monitoring results.

STUDIES

The background information includ-
ing environmental and economic as-
sessments for the proposed standards
is divided into 4 documents, each with

. a title and a document number as fol-

lows:

“Electric Utility Steam Generating Units:
Background Information for Proposed NO,
Emission Standards,” EPA 450/2-78-006a;

“Electric Utility Steam Generating Units:
Background Information for proposed Par-
ticulate Matter Emission Standards,” EPA
450/2-78-0061;

“Electric Utility Steam Generating Units:
Background Information for Proposed SO,
En:ilssion Standards,” EPA 450/2-78-007a;
an

“Electric Utllity Steam Generating Units:
Background Information for Proposed SO,
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Emission Standards--Supplement,” EPA

450/2-78-007a-1.

Much of the supporting information
within the background information
documents was obtained from consul-
tant studles sponsored by EPA. Re-
ports covering these studies are includ-
ed in the docket at EPA headquarters
and are avallable for inspection during
normal office hours at each EPA re-
gional office. The titles of the consul-
tant studies are as follows:

1. “Flue Gas Desulfurization Systems:
Design and Operating Parameters, SO, Re-
moval Capabilities, Coal Properties and
Reheat.”

2. "Flue Gas Desulfurization System Ca-
pabilities for Coal-Fired Steam Generators.”

3. “Boiler Design and Operating Variables
Affecting Uncontrolled Sulfur Emissions
from Pulverized Coal-Fired Steam Gener-
ators.”

4. “Effects of Alternative New Source Per-
formance Standards on Flue Gas Desulfuri-
zation Sysiem Supply and Demand.”

5. “Evaluation of Physical Coal Cleaning
as an SO, Emission Control Technique.”

6. “The Impact of Modification/Recon-
struction of Steam Generators on SO: Emis-
sions.”

7. “The Energy Requirements for Control-
ling SO, Emissions from Coal-Fired Steam/
Electric Generators.”

8. “The Solid Waste Impact of Controlling
SO. Emissions from Coal-Fired Steam-Elec-
tric Generators.”

9. "Water Pollution Impact of Controlling
SO, Emissions from Coal-Fired Steam/Elec-
tric Generators.”

10. “Particulate and Sulfur Dioxide Emis-
sion Control Costs for Large Coal-Fired
Boilers.”

11. “Review of New Source Performance
Standards for SO, Emissions from Coal-
Fired Utility Boilers.”

12. "The Effect of Flue Gas Desulfuriza-
tion Availlability on Electric Utilities.”

13. "Effects of Alternative New Source
Performance Standards for Coal-Fired Elec-
tric Utility Boilers on the Coal Markets and
Utility Capacity Expansion Plans.”

14. “Flue Gas Desulfurization System
Manufacturers Survey.”

15. * Assessment of Manufacturer Capacity
to Meet Requirements for Particulate Con-
trol in Utility and Industrial Boilers.”

16. “Flue Gas Desulfurization Cost for
Large Coal-Fired Boilers, August 10, 1978."”

17. “The Ability of Electric Utilities with
FGD to Meet Energy Demands.”

In addition to the consultant studies,
EPA studies were performed. One
study involved the installation and op-
eration of continuous SO, monitors on
the inlet and outlet of commercial-
scale FGD units. The purposes of the
study were to determine: (1) The sta-
tistical characteristics of coal-fired
boiler and FGD operation, (2) the vari-
ability of SO, inlet concentrations, (3)
the ability of FGD to ‘“damp out” SO,
variability, and (4) SO, emissions as a
function of averaging period.

A second EPA study included a dif-
fusion modeling analysis to estimate
the maximum ground-level concentra-
tion of SO, that would occur around
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small, medium, and large power plants
for emission rates with and without
flue gas reheat. The study also exam-
ined the estimated SO, concentrations
that would occur around multi-boiler
facilities. Surface and upper-air mete-
orological data for eight different geo-
graphical areas were used in the study.

EPA has also supplemented the eco-
nomic, energy, and environmental

‘impact assessment’ set forth in the

background information document for
the SO, standard (EPA 450/2-78-007a)
by conducting two additional analyses.
The first was initiated in February
1978, and results became available in
late April. The second, which was com-
pleted in August, used revised assump-
tions pertaining to utility growth
rates, oil prices, etc. The results of
these studies are presented in sections
2 and 3 of the “Electric Utility Steam
Generating Units: Background Infor-
mation for Proposed SO, Emission
Standards—Supplement,” EPA 450/2-
78-007a-1.

EPA has also taken into considera-
tion studies prepared by other Gov-
ernmental Agencies. One study is
“The Demand for Western Coal and
its Sensitivity to Key Uncertainties,”
draft report, 2nd edition, June 1978,
which assessed the potential impact of
this proposal on coal demand. This
report was prepared by a consultant
for the Department of Interior and
the Department of Energy. In addition
the analysis of alternative standards
prepared by the Department of
Energy, and transmitted to EPA by
Mr. John F. O'Leary, Deputy Secre-
tary, on July 6 and August 11, 1978,
was also considered.

A task force of American experts in
scrubber technology visited Japan to
evaluate Japanese scrubber perform-
ance. The findings (Maxwell, Elder
and Morasky, “Sulfur Oxides Control
Technology in Japan,” June 30, 1978)
were also considered by EPA.

PERFORMANCE TESTING
PARTICULATE STANDARDS

Compliance with the proposed par-
ticulate matter standards would be de-
termined by using EPA method 5 oper-
ated at a filter temperature up to
160°C (320°F). As an option, EPA
method 17 may be used for stack gas
temperature less than 160°C. EPA
method 3 would be used to determine
oxygen or carbon dioxide concentra-
tions. These concentration measure-
ments would then be used to compute
particulate emissions in units of the
standard as specified in proposed EPA
method 19.

Compliance with opacity standards
could be determined at any time by
visual observations using EPA method
9. Except during startups, shutdowns,
and malfunctions, all data from visual
observations would be ued for deter-

mining compliance with the proposed
qpacity standard.

A continuous monitoring system for
opacity would be required in the stack
except when firing only gaseous fuels.
The opacity data from the continuous
monitor would not be used to deter-
mine compliance with the opacity
standard. It would be used to assist in
assuring the particulate matter con-
trol system is properly operated and
maintained.

S0O; AND NO; STANDARDS

" Performance tlests. Compliance with
the proposed SO, and NO, standards
would be determined using the data
obtained from the required continuous
monitoring systems. If an FGD system
were used for SO, control, continuous
SO. emission monitors would be re-
quired both upstream and downstream
of the FGD system and used to deter-
mine compliance with the proposed 85
percent SO, reduction. As an option,
compliance with the proposed SO
standards could be determined using
both an “as fired” fuel sampler to de
termine the sulfur content and heat-
ing value of the fuel fired to the
boiler, and a continuous SO, emission
monitor after the FGD system to
measure SO, emissions discharged into
the atmosphere. In addition to credit-
ing the SO. removed by the FGD
system, this option would provide
credit for sulfur removed by coal pul-
verizers and by the bottom ash and fly
ash. The SO. percent reduction re-
quirement and emission limitation
would both be based on emission levels
averaged over a 24-hour (daily) period.
If fuel is treated prior to combustion
to reduce SO, emissions, a sulfur re-
moval credit would also be allowed.
Procedures for determining sulfur re-
moval credits are proposed under
§ 60.48a with EPA method 19.

Performance testing to determine
compliance with the NO, emission lim-
itation (ng/J) would be determined on
a continuous basis through the use of
a continuous NO, emission monitor.
NO, emission data would be averaged.
over a 24-hour (daily) period. Perform-
ance testing to determine compliance
with the percent reduction require-
ments for NO, would not be required.
An affected facility would be assumed
to be in compliance with the NO, re-
duction requirements provided the fa-
cility is in compliance with the appli-
cable NO, emission limitation.

When the NO, or SO, continuous
monitoring system fails to operate
properly, the source owner or operator
would obtain emission data by:

1. Operation of a second monitoring
system, or

2. Conducting manual tests using
EPA reference methods during the
period the continuous monitoring
system is inoperative.
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Operation of a second monitoring
system would mean that the source
owner would have a second system in
operation at all times. Conducting the
manual tests would mean that the
source owner would have trained man-
power available on an immediate basis
to collect samples while the continu-
ous monitoring system is inoperative.
Manual test runs would be required on
an hourly basis.

Since compliance with the proposed
SO, and NO, standards would be de-
termined by continuous monitors,
EPA is currently developing additional
quality assurance procedures. These
procedures would not change the pres-
ent performance specifications for
continuous monitoring systems, but
would provide additional periodic field
tests to assure the accuracy of the
monitoring data. Appendix E under 40
CFR Part 60 is belng reserved for
these additional quality assurance pro-
cedures. Electric utility powerplants
that would be subject to the proposed
standard would be subject to the qual-
ity assurance procedures under appen-
dix E when completed. This should
not pose a problem since new sources
affected by this proposed action are
not expected to begin operation until
about 1984.

Fuel pretreatment. Pretreatment of
a fuel to remove sulfur or increase
heat content would be credited toward
the SO, percent reduction require-
ment. For example, by pretreatment
of a 2.3 percent sulfur fuel (equivalent
to 1,000 ng/J) to 1.7 percent sulfur
(750 ng/J; 25 percent sulfur removal),
the FGD system SO, control require-
ment would be reduced from 85 per-
cent to 80 percent (750 ng/J reduced
to 150 ng/J). An 85 percent emission
reduction (1,000 ng/J to 150 ng/J)
would be necessary for an FGD system
if the fuel were fired untreated.

Fuel pretreatment credits would be
given for removal of sulfur from fuel,
including the resulting increase in fuel
heat content. Examples of the type of
equipment or processes for which
credit would be given are:

1. Physical coal cleaning.
2. Solvent refining of coal.
3. Liquification of coal.

4. Gasification of coal,

Rotary breakers or coarse screens
used to separate rock and other mate-
rial from raw coal prior to processing
or shipment are considered an integral
part of the coal mining process and
would not be considered as fuel pre-
treatment (see section 4.5.2.2 of EPA
450/2-78-007a-1).

The proposed standard would not re-
quire fuel to be pretreated before
firing but would allow credit for pre-
treatment if used. The amount of
sulfur removed by a fuel pretreatment
process would be determined following
procedures in EPA method 19 (appen-
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dix A). The owner or operator of the
electric utility who would use the
credit would be responsible for insur-
ing that the EPA method 19 proce-
dures are followed in determining SO,
removal credit for pretreatment equip-
ment.

MISCELLANEOUS

As prescribed by section 111, estab-
lishment of standards of performance
for electric utility steam generating
units was preceded by the Administra-
tor's determination that these sources
contribute significantly to air pollu-
tion which causes or contributes to the
endangerment of public health or wel-
fare. In accordance with section 117 of
the Act, publication of this proposal
was preceded by consultation with ap-
propriate advisory committees, inde-
pendent experts, and Federal depart-
ments and agencies, The Administra-
tor will welcome comments on all as-
pects of the proposed regulation, in-
cluding economic and technological
issues, and on the proposed test meth-
ods.

Under EPA’S ‘“‘new” sunset policy for
reporting requirements in regulations,
the reporting requirements in this reg-
ulation will automatically expire 5
years .-from the date of promulgation
unless EPA takes affirmative action to
extend them. To accomplish this, a
provision automatically terminating
the reporting requirements at that

time will be included in the text of the-

{final regulations,

It should be noted that standards of
performance for new fossil fuel fired
stationary sources established under
glection 111 of the Clean Air Act re-

ect:

* ¢ * 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 Ad-
ministrator determines has been adequately
demonstrated. [Section 111(a)1)]

Although there may be emission
control technology available that can
reduce emissions below those levels re-
quired to comply with standards of
performance, this technology might
not be selected as the basis of stand-
ards of performance due to costs asso-
ciated with its use. Accordingly, stand-
ards of performance should not be
viewed as the ultimate in achievable
emission control. In fact, the Act re-
quires (or has potential for requiring)
the imposition of a more stringent
emission standard in several situa-
tions. '

For example, applicable costs do not
play as prominent a role in determin-
ing the “lowest achievable emission
rate” for new or modified sources lo-
cated in nonattainment areas, i.e.,
those areas where statutorily-mandat-
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ed 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 re-
flects 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 stringent emission limita-
tion which is contained in the implementa-
tion plan of any State for such class or cate-
gory of source, unless the owner or operator
of the proposed source demonstrates that
such limitations are not achievable, or

(B) The most stringent emission limita-
tion which is achfeved in practice by such
class or category of source, whichever is
more stringent.

In no event can the emission rate
exceed any applicable new source per-
formance standard (section 171(3)).

A similar situation may arise under
the prevention of significant deteriora-
tion of air quality provisions of the
Act (part C). These provisions require
that certain sources (referred to in sec-
tion 169(1)) employ ‘“best available
control technology’’ (as defined in sec-
tion 169(3)) for all pollutants regulat-
ed under the Act. Best available con-
trol technology (BACT) must be deter-
mined on a case-by-case basis, taking
energy, environmental and economic
impacts, and other costs into account.
In no event may the application of
BACT result in emissions of any pol-

Jutants which will exceed the emis-

sions allowed by any applicable stand-
ard 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 pro-
vide for the attainment and mainte-
nance of national Ambient Air Quality
Standards designed to protect public
health and welfare. For this purpose,
SIPs must in some cases require great-
er emiasion reductions than those re-
quired by standsrds of performance
for new sources.

Finally, States are free under sectfon
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. According-
1y, 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 possgibility 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 integra-
tion with other programs, the exis-
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tence of alternative methods, enfor-
ceability, and improvements in emis-
sion control technology.

Executive Order 12044, dated March
24, 1978, whose objective is to improve
Government regulations, requires ex-
ecutive brahch agencies to prepare
regulatory analyses for regulations
that may have major economic conse-
quences. The proosed standards meet
the criteria for preparation of a regu-
fatory analysis as outlined in the Ex-
ecutive order. Therefore, a regulatory
analysis has been prepared as re-
quired. The analysis is contained in
the background information docu-
ments for the proposed standards. The
regulatory analysis is not being pub-
lished as a separate document because
the work was begun before the Presi-
dent’s Executive order was published.
However, in order to present a better
understanding of the analyses con-
tained in the background information
documents, a summary of the analyses
is included in the preamble. The sum-
mary discusses in detail the alterna-
tives considered.

Section 317 of the Clean Air Act re-
quires the Administrator to prepare an
economic impact assessment for revi-
sions determined by the Administrator
" to be substantial. The Administrator
has determined that the proposed
amendments are substantial and has
prepared an economic impact assess-
ment and included the required infor-
mation in thebackground information
documents.

Dated: September 11, 1978.

Doucras M. COSTLE,
Administralor.
It is proposed that 40 CFR Part 60
be amended by revising the heading
and § 60.40 of Subpart D, by adding a
new Subpart Da, by adding a new ref-
erence method to Appendix A, and by
reserving Appendix E as follows:
1. The heading for Subpart D is re-
vised to read as follows:

Subpart D—Standards of Performance for
Fossil-Fuel-Fired Steam Generators Con-
structed After August 17, 1971

2. Section 60.40 is amended by
adding paragraph (a)(3) as follows:

§60.40 Applicability and designation of
affected facility.

(a) . % &
(3) Is not subject to the provisions of
Subpart Da,

> - [ * L]

(Sec. 111, 301(a) of the Clean Air Act as
amended (42 U.S.C. 7411, 7601(a)).)

3. A new Subpart Da is added as fol-
lows:

PROPOSED RULES

Subpart Da—Standards of Performance for Electric
Utility Steam Generating Units for Which Construe-
tion is C d After Sep 18, 1978

Sec.

60.40a Applicability and designation of af-
fected 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,

60.46a Compliance provisjons.

60.47a Emission monitoring.

60.48a Compliance determination proce-
dures and methods.

§0.49a Reporting requirements.

AUTHORITY: Secc. 111, 301(a) of the Clean

Air Act as amended (42 US.C. 7411,

7601(a)), and additional authority as noted

below.

Subpart Da—-Standards of Performance for
Eloctric Utility Steam Generating Units for
Which Contruction Is Commenced After Sep-
tember 18, 1978

§ 60.40a Applicability and designation of
affected facility.

(a) The affected facility to which
this subpart applies is each electric
utility steam generating unit:

(1) Which is capable of combusting
more than 73 megawatts (250 million
Btu/hour) heat input of fossil fuel
(either alone or in combination with
any other fuel); and

(2) For which construction or modi-
fication is commenced after Septem-
ber 18, 1978.

(h) This subpart applies to electric
utility combined cycle gas turbines
that are capable of corabusting more
than 73 megawatts (250 million Btu/
hour) heat input of fossil fuel in the
steam generator. Only emissions re-
sulting from combustion of fossil fuel
in the steam generator are subject to
this subpart. (The gas turbine emis-
sions are subject to Subpart GG.)

§ 60.41a 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) “Steam generating unit” means
any furnace, boiler, or other device
used for combusting fuel for the pur-
pose of producing steam (including
fossil fuel-fired steam generators asso-
ciated with combined cycle gas tur-
bines; nuclear steam generators are
not included). A steam generating unit
includes the following systems:

(1) Fuel combustion system (includ-
ing bunker, coal pulverizer, crusher,
stoker, and fuel burners, as applica-
ble).

(2) Combustion air system. :

(3) Steam generating system (fire-
box, boiler tubes, etc.).

(4) Draft system
stack).

(excluding the

(b) “Electric utility steam generating
unit” means any steam electric gener-
ating unit that is constructed for the
purpose of supplying more than one-
third of its maximum design electrical
output capacity to an eleetrical distri-
bution system for sale. Any steam dis-
tribution system that is constructed
for the purpose of providing steam to
a steam-electric generator that would
produce electrical energy for sale is
also considered in determining the
electrical energy output capacity of
the affected facility.

(c) ““Fossil fuel” means natural gas,
petroleum, coal, and any form of solid,
liquid, or gaseous fuel derived from
such material for the purpose of creat-
ing useful heat.

(d) “Subbituminous coal” means coal

that is classified as subbituminous A,
B, or C according to the American So-
ciety of Testing and Materials’
(ASTM) Standard Specification fo-
Classification of Coals by Rank D388 -
66.
(e) “Lignite” means coal that is clas
sified as lignite A or B according to
the American Society of Testing and
Materials’ (ASTM) Standard Specifi-
cation for Classification of Coals by
Rank D388-66.
* (f) “Coal refuse” means waste prod-
ucts from coal mining, physical coal
cleaning, and coal refining operations
(e.g. culm, gob, or other rejects) con-
taining coal, ash matrix material, clay,
and organic and inorganic material.

(g) “Potential combustion concentra-
tion” means the theoretical emissions
(ng/J, lb/million Btu) that would
result from combustion of a fuel in an
uncleaned state (without emission con-
trol systems) and:

(1) For particulate matter is:

(1) 3,000 ng/J heat input (7.0 1b/mil-
lion Btu) for solid fuel; and

(ii) 75 ng/J heat input (0.17 1b/mil-
lion Btu) for liquid fuels.

(2) For sulfur dioxide is determined
under § 60.48a(b).

(3) For nitrogen oxides is:

(i) 290 ng/J heat input (0.67 1b/mil-
lion Btu) for gaseous fuels;

(ii) 310 ng/J heat input (0.72 1b/mil-
lion Btu) for liquid fuels; and

(iii) 990 ng/J heat input (2.3 1b/mil-
lion Btu) for solid fuels.

(h) “Combined cycle gas turbine”
means a stationary gas turbine system
where heat is recovered from the ex-
haust gases by passing the exhaust
gases through a steam generating unit.
fossil fuel may also be combusted in
the steam generating unit.

(i) “Utjlity company” means the
largest organization, business, or gov-
ernmental entity that owns the affect-
ed facility (e.g. a holding company
with operating subsidiary companies).

() “System capacity” ‘means the
sum of the rated electrical output ca-
pacity of all electric generating equip-
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ment which i8 owned by the utility
company and which is being operated
or is capable of being operated (includ-
ing fossil-fuel-fired steam generators,
internal combustion engines, gas tur-
bines, and nuclear power plants). The
electrical generating capacity of elec-
tric generating equipment under mul-
tiple ownership is prorated based on
ownership.

(k) “System emergency reserves”
means the rated capacity of the single
largest steam electric generating unit
(including fossil-fuel-fired steam gen-
erators, internal combustion engines,
gas turbines, and nuclear power
plants) owned by the utility company.
The electric generating capacity of
electric generation equipment under
multiple ownership is prorated based
on ownership.

(1) “Available system capacity”
means the capacity determined by sub-
tracting the system load and the
system emergency reserves from the
system capacity.

(m) “Spinning reserve” means the
sum of the unutilized capacity of all
units of the utility company that are
synchronized to the power distribution
system and that are capable of imme-
diately accepting additional load. The
electrical generating capacity of elec-
tric generation equipment under mul-
tiple ownership is prorated based on
ownership.

(n) “Emergency condition” means
that period of time:

(1) When the electric generation
load on an affected facility with a mal-
functioning flue gas desulfurization
system cannot be shifted because all
available system capacity is being op-
erated, or

(2) When all available system capac-
ity is not being utilized and electric
generation load is being shifted as
quickly as possible from the affected
facility to:

(i) One or more electric generating
units held in spinning reserve, or

(ii) Another electrical generation
system through the purchase of elec-
tric power.

(0) “Noncontinental areas” means
the State of Hawail, the Virgin Is-
lands, Guam, American Samoa, and
the Commonwealths of Puerto Rico
and the Northern Mariana Islands.

(p) ‘“Commercial demonstration
plant’” means:

(1) An affected facility commercially
demonstrating an emerging technol-
ogy, or

(2) Any of the affected facilities that
combust the coal-derived fuel pro-
duced at a commercial demonstration
coal conversion plant, demonstrating
an emerging technology.

(qQ) “24-hour period” means the
period of time between 12:01 a.m. and
12:00 midnight,
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§60.42a Standard for particulate matter.

(a) On and after the date on which
the performance test required to be
conducted under §60.8 is completed,
no owner or operator subject to the
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 heat lnput (0,03 lb/mll
lion Btu) derived from the combustion
of solid, liquid, or gaseous fuel;

(2) 1 percent of the potential com-
bustion concentration (99 percent re-
duction) when combusting solld fuel;
and

(3) 30 percent of potential combus-
tion concentration (70 percent reduc-
tion) when combusting liquid fuel.

(b) On and after the date the partic-
ulate matter performance test re-
quired to be conducted under §60.8 is
completed, no owner or operator sub-

Ject 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, except for one 6-
minute period per hour of not more
than 27 percent opacity.

§60.43a Standard for sulfur dioxide,

(a) On and after the date on which
the initial performance test required
to be conducted under §60.8 is com-
pleted, no owner or operator subject to
the provisions of this subpart shall
cause to be discharged into the atmo-
sphere from any affected facility any
gases which contain sulfur dioxide In
excess of:

(1) 340 ng/J heat input (0.80 1b/mil-
lion Btu) derived from the combustion
of any liquid or gaseous fuel; )

(2) 520 ng/J heat input (1.2 1b/mil-
lion Btu) derived from the combustion
of any solid fuel except as provided
unger paragraph (b) of this section;
an

(3) 15 percent of the potential com-
bustion concentration (85 percent re-
duction) when combusting solid,
liquid, or gaseous fuel, except as pro-
vided under paragraphs (b) and (c) of
this section.

(b) The sulfur dioxide emissions al-
lowed under paragraph (a) of this sec-
tion may be exceeded up to three 24-
hour periods during any calendar
month, however, the sulfur dioxide
emissions must be reduced to less than
25 percent of the potential combustion
concentration (756 percent reductlon)
at all times. -

(¢) The requirements under para-
graph (@X3) of this section do not
apply when any of the following con-
ditions are met:

(1) The sulfur dioxide emitted to the
atmosphere is leas than 86 ng/J heat
input (0.20 1b/million Btu).

42175

(2) The affected facility is located in
& noncontinental area.

(3) The affected facility is operated
under an 80, commercial demonstra-
tion permit issued by the Administra-
tor in accordance with the provisions
of § 60.45a.

(d) For purposes of determining
compliance with provisions of para-
graph (a)(3) of this section, aty reduc-

"tion in potential sulfur dioxide emis-

sions resulting from the following may
be credited in accordance with
§ 60.48a(b):

(1) Fuel pretreatment.

(2) Coal pulverizers.

(3) Bottom ash and fly ash Interac:
tion.

(e) When different fuels are com-
busted simultaneously, the applicable
standard is "determined by proration
using the following formula:

PBsoa= x(340)+y(m)/1oo

where:

P8 is the prorated standard for sulfur
dioxide when combusting different fuels
simultaneously (ng/J heat input).

x is the percentage of total heat input de-
rived from the combustion of gaseous
and liquid fuel.

y is the percentage of total heat input de-
rived from the combustion of solid fuel.

§ 60.44a Standard for nitrogen oxides.

(a) On and after the date on which
the initial performance test required
to be conducted under §60.8 is com-
pleted, no ewner or operator subject to
the provisions of this subpart shall
cause to be discharged into the atmo-
sphere from any affected facility any
gases which contain nitrogen oxides in
excess of:

(1) 86 ng/J heat input (0.20 1b/mil-
lion Btu) derived from the combustion
of any gaseous fuel, except gaseous
fuel derived from coal;

(2) 130 ng/J heat input (0.30 lb/mil-
lion Btu) derived from the combusticn
of any liquid fuel, except<shale oil pnd
Hquid fuel derived from coal;

'(3) 210 ng/J heat input (0.50 1b/mil-
li;m Btu) derived from the combastion
of:

(1) Subbituminous coal,

(il) Shale oil, or

(iii) Any solid, liquid, or gaseous fuel
derived from coal; except as provided
under paragraph (c) of this section.

(4).260 ng/J heat input (0.60 1b/mil-
lion Btu) derived from the combustion
of any solid fuel not specified under
paragraphs (a)(3), (aX5) or (b) of this
section;

(5) 340 ng/J heat input (0.80 1b/mil-

-Hon Btu) derived from the combustion

in a slag tap furnace of any fuel con-
taining more than 25 percent, by
weight, lignite which has been mined
in North Dakota, South Dakota, or
Montana;

(6) 78 percent of the potential com-
bustion concentration (25 percent re-
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duction) when combusting gaseous
fuel;

(7) 70 percent of the potential com-
bustion concentration (30 percent re-
duction) when combusting liquid fuel;
and

(8) 35 percent of the potential com-
bustion concentration (68 percent re-
duction) when combusting solid fuel.

(b) Combustien of a-fuel containing
more than 2§ percent, by weight, coal
refuse is exempt from both the provi-
dions of §60.47a(a)3) and paragraph
(a) of this section.

(¢) The requirements under para-
graph (a) of this section do not apply
When an affected facility is operated
under an NO, commercial demonstra-
tion permit issued by the Administra-
tor in accordance with the provisions
of § 60.45a.

(d) When two or more fuels, except
as provided under paragraphs (a)(5) or
(b) of this section, are combusted si-
multaneously, the applicable standard
is determined by proration using the
following formula:

PSyo,/(86) +2(130) + (210) + 2(260)/100
where:

PSyox I8 the apblicable standard for nitrogen
oxides when multiple fuels are combust-
ed simultaneously (ng/J heat input);

w is the percentage of total heat input de-
rived from the combustion of fuels sub-
ject to the 86 ng/J heat input standard;

r i{s the percentage of total heat input de-
rived from the combustion of fuels sub-
Ject to the 130 ng/J heat input standard;

y is the percentage of total heat input de-
rived from the combustion of fuels sub-
Ject to the 210 ng/J heat input standard;
and

2 is the percentage of total heat input de-
rived from the combustion of fuels sub-
ject to the 260 ng/J heat input standard.

§ 60.45a Commercial
permit.

(a) An owner or operator of an af-
fected facility proposing to demon-
strate an emerging technology may
apply to the Administrator for a com-
mercial demonstration permit. The
Administrator will issue a commercial
demonstration permit in accordance
with paragraph (d) of this section.

demonstration

Commercial demonstration permits .

may only be issued by the Administra-
tor, and this authority will not be dele-
gated.

(b) An owmer or operator who is
issued an 8O, commercial demonstra-
tion permit by the Administrator is
not subject to the SO, control require-
ments under §60.43a(a)(3) but must,
as & minimum, reduce 80, emissions to
20 percent of the potential combustion
concentration (80 percent SO, control
on a 24-hr basis)

(c) 'An owner or operator who is
issued an NO, commerctal demonstra-
tion permit by the Administrator is
not subject to the NO, control require-
ments under §60.44a byt must, as a
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minimum, reduce NO, emissions to 300

ng/J heat input (0.70 lb/million Btu; "’

24-hour average).
(d) Commercial demonstration per-
mits may not exceed the following

equivalent MW electrical generation .

capacity for any one technology cate-
gory, and the total equivalent MW
electrical generation capacity for all
commerical demonstration plants may
not exceed 15,000 MW.

Pollut- Equivalent

Technology ant MW electrical
: capacity

Solvent refined coal (I} .......... 80, 6,000-10,000

Fluidized bed combustion SO, 400-3,000
(atmospheric),

Fluidized bed combustion 80O, 400-1,200
(pressurized).

Coal liquifaotion..........ccruveuses NO, 760-10,000

Total allowable for all 15,000

technologles,

§60.46a Compliance provisions,

(a) Compliance with the particulate
matter emission limitation under
§ 60.42(a)X(1) constitutes compliance
with the percent reduction require-
ments for particulate matter under
§ 60.42a(a) (2) and (3).

(b) Compliance with the nitrogen
oxides emission limitation' under
§ 60.44a(a)(1), (2), (3), (4), and (5) as
applicable, constitutes compliance
with the percent reduction require-
ments under §60.44a(a)8), (7T), and (8).

(c) Following the initial performance
tests for sulfur dioxide and nitrogen
oxides required under §60.8, each 24-
hour period constitutes a separate per-
formance test. The nitrogen oxides
emission standards under §60.44a
apply at all timeé except during periods
of startup, shutdown, or malfunction.
The sulfur dioxide emission standards
under §60.43a apply at all times except
during periods of startup, shutdown,
or when both emergency conditions
exist and the procedures under para-
graph (d) of this section are imple-
mented.

(d) During emergency conditions an
affected facility with a malfunctioning
flue gas desulfurization system may
continue operation if sulfur dioxide
emissions are minimized by:

Z (1) Continued operation of all oper-
able flue gas desulfurization system
modules,

(2) Only by-passing flue gases
around totally inoperable flue gas de-
sulfurization system modules, and

(3) Designing, constructing, and op-
erating a spare flue gas desulfurization
systemm module in affected facilities
larger than 3656 MW heat mput (1,250
million Btu/hr)

§60.47a Emission monitoring.

(a) The owner or operator of an af-
fected facility shall install, calibrate,
maintain, and operate a continuous
monitoring system for measuring the
opacity of emissions discharged to the
atmosphere, except where gaseous
fuel is the only fuel combusted. If
opacity interference exists in the stack
(for example, from the use of an FGD
system), the opacity is monitored up-

ream of the interference (at the inlet
to the FGD system). If opacity inter-
ference is experienved at all locations
(both at the inlet and outlet of the
sulfur dioxide control system), alter-
nate parameters indicative of the par-
ticulate matter oontrol system’s per-
formance are monitored (subject to
thie approval of the Administrator).

(b) The owner or operator of an af-
fected facility shall install, calibrate,
maintain, and operate a continuous
monitoring system for measuring
sulfur dioxide emissions, except where
natural gas is the only fuel combusted

- 88 follows:

(1) Sulfur dioxide emlssions are
monitored at both the inlet and outlet
of the sulfur dioxide control device.

(2) For a facility which qualifies
under the provisions of §60.43a(c),
sulfur dioxide emissions are only mon-
itored as discharged to the atmo-
sphere. -

(3) An “as fired” fuel monitoring
system (upstream. of coal pulverizers)
meeting the requirements of method
19 (Appendix A) may be used to deter-
mine potential sulfur dioxide emis-
sions in place of a continuous sulfur
dioxide emission monitor at the inlet
to the sulfur dioxide contrel device as
required under paragraph (b)(1) of
this section.

(4) If a facility which complies with
§60.43a(a) solely through the provi-
sions under §60.43a(d), then sulfur
dioxide emissions are only monitored
at the outlet of the sulfur dioxide
contol device.

(c) The owner or operator of an af-

fected facility shall install, calibrate, .

maintain, and operate a continuous
monitoring system for measuring ni-
trogen oxides emissions discharged to
the atmosphere,

(d) The owner or operator of an af-
fected facility shall install, calibrate,
maintain, and operate an oxygen or
carbon dioxide monitoring system to
measure the oxygen or carbon dioxide
content of the flue gas at each loca-
tion where sulfur dioxide or nitrogen
oxides emissions are monitored.

(e) The owner or operator of an af-
fected facility shall operate continu-
ous emission monitoring systems
during all periods the affected facility
is operated except for the following'

1) A maximum of sixty (60) minutes

each day for dafly Zero and calfbration.

checks or adjustments.
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(2) A maximum of eight (8) hours
per month for routine maintenance.

(f) During periods of operation of
the affected facility when continuous
monitoring systems (and spare moni-
toring systems if used) are not oper-
able, the owner or operator of the af-
fected facility shall conduct perform-
ance tests consisting of manual testing
each hour until the continuous moni-
tor system is returned to service. Each
hourly test is performed as follows:

(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 sam-
pling time shall be 20 minutes and the
minimum sampling volume 0.02 dscm
(0.71 dscf) for each sample. The arith-
metic mean of two samples taken at
approximately 30-minute intervals
constitutes one run, The arithmetic
mean of the runs obtained during a 24-
hour period is reported as the average
for that period. For determination of
FAD removal efficlency, inlet and
outlet sampling is conducted simulta-
neously.

(3) For method 7, each run consists
of at least four grab samples taken at
approximately 15-minute intervals,
The arithmetic mean of the four sam-
ples constitutes the 1l-hour run. The
arithmetic mean of the runs obtained
during a 24-hour period is reported as
the average for that period.

(4) For method 3, the oxygen or
carbon dioxide sample is obtained si-
multaneously at the same location in
the duct as the samples c¢ollected using
methods 6 and 7. For method 7, the
oxygen sample is obtained using the
grap sampling and analysis procedures
of method 3.

(6) For each run using method 19 in
appendix A to this part, the emissions
expressed in ng/J (1Ib/million Btu) are
determined. The arithmetic mean of
the runs performed during a 24-hour
period is reported as the average for
that period.

(g) The [following procedures are
used for monitoring system perform-
ance evaluations under §60.13(c) and
calibration checks under §60.13(d):

(1) Reference method 6 or 7, as ap-
plicable, is used for conducting per-
formance evaluations of sulfur dioxide
and nitrogen oxides continuous moni-
toring systems.

(2) Sulfur dioxide or nitrogen oxides,
as applicable, is used for preparing
calibration gas mixtures under per-
formance 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 moni-
toring system measuring nitrogen
oxides is determined as follows:

PROPOSED RULES

{Parts per million)

Fossil fuel

Span value for

nitrogen oxldes
Liguid . 600
Solid . 1,000
Combinatlons..........cccccmmicninncnnnns 600 (z+ )+ 1,0002
where:

x=the fraction of total heat input derived
from gaseous fossil fuel,

v=the fraction total heat input derived
from liquid fossit fuel, and

2=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 facllities burning
fossil fuel, alone or in combination
with non-fossil fuel, the span value of
the sulfur-dioxide continuous monitor-
ing system at the inlet to the sulfur-
dioxide-control device is 200 percent of
the potential emissions of the fuel
fired, and at the outlet of the sulfur-
dioxide-control device is 50 percent of
potential emissions. When the percent
fuel sulfur content changes by 0.5 (24-
hour average) or more, the continuous
monitoring system shall be respanned.

(8ec. 114, Clean Air Act as amended (42
U.8.C. 1414))

§60.48a Compliance determination proce-
dures and methods.

(a) The following procedures and
reference methods are used to deter-
mine compliance with the standards
for particulate matter under § 60.42a.:

(1) Method 3 is used for gas analysis
lehen applying method 5 or miethod

(2) Method § is used for determining
particulate matter emissions and asso-
ciated molisture content. Method 17
may be used for stack gas tempera-
tures less than 160° C (320° F).

(3) For method 5 or method 17,
method 1 is used to select the sam-
pling site and the number of traverse
sampling points. The sampling time
for each run is at least 120 minutes
and the minimum sampling volume is
1.7 dscm (60 dscf) except that smaller
sampling times or volumes, when ne-
cessitated by process variables or
other factors, may be approved by the
Administrator.

(4) For method 5, the probe and
filter holder heating system in the
sampling train is set to provide a gas
temperature no greater than 160° C
(320° F).

(5) For determination of particulate
emissions, the oxygen or carbon-diox-
ide sample is obtained simultaneously
with each run of method 5 or method
17 by traversing the duct at the same
sampling location. Method 1 is used
for selection of the number of traverse

42177

points except that no more than 12
sample points are required.

(6) For each run using method § or
method 17, the emission rate ex-
pressed in ng/J is determined using
the oxygen or carbon-dioxide results
and particulate results obtained under
this section, and using the dry F-
factor and dry basis emission rate cal-
culation procedure contalned in
method 19 (appendix A).

(b) The following procedures and
methods are used to determine compli-”
ance with the sulfur dioxide standard
under § 60.43a:

(1) Determine the percent of poten—.
tial combustion concentration (percent
PCC) emitted to the atmosphere as
follows:

(1) Determine the percent sulfur re-
duction achieved by any fuel pretreat-
ment using the procedures in method
19 (appendix A; optional procedure).
Calculate the average percent reduc-
tion on a quarterly basis using fuel
analysis data.

(ii) Determine the percent sulfur
dioxide reduction achieved by any
sulfur dioxide control system using
continuous sulfur dioxide emission
monitors or an “as fired” fuel monitor
(optional procedure) in conjunction
with a continuous sulfur-dioxide-emis-
sion monijtor and following the proce-
dures in method 19 (appendix A). If 24
hours of data are not available (such
as during startup or shutdown), all
available valid data are averaged for
each 24-hour period.

(iii) Determine atmospheric sulfur
dioxide emissions as a percent of the
potential combustion concentration
(percent PCC) as follows: Use the re-
sults obtained in paragraphs (b)1) (I
(optional) and (ii) of this section and
the procedures in method 19 (appen-
dix A) to calculate the overall percent
reduction (percent R,) of the potential
sulfur dioxide emissions. Results are
calculated for each 24-hour period
using the quarterly average percent
sulfur reduction determined for fuel
pretreatment from the previous quar-
ter and the sulfur dioxide reduction
for each 24-hour period determined
for each day in the current quarter.
Calculate the percent of potential
combustion concentration emitted to
the atmosphere using the following
equation:;

Percent PCC=100-percent ﬁ,

(2) Determine sulfur dioxide and ni-
trogen oxides emission rates using
method 19 (appendix A). Emission
rates are calculated for each 24-hour
period and shall be considered to con-
stitute a three-run performance test.
If 24 hours of data are not available in
8 24-hour period (such as during star-
tup or shutdown), all avaflable valid
data for the period are averaged.

(¢) The procedures and methods out-
lined in method 19 (appendix A) are
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used in conjunction with the 24-hour
nitrogen-oxides emission data collect-
ed under § 60.47a to determine compli-
ance with the applicable nitrogen
oxides standard under § 60.44a.

(d) Electric utility combined cycle
gas turbines are performance tested
for particulate matter, sulfur dioxide,
and nitrogenh oxides using the proce-
dures of method 19 (appendix A). The
sulfur dioxide and nitrogen oxides
emission rates from the gas turbine
used in method 19 (appendix A) calcu-
lations are determined when the gas
turbine is performance tested under
subpart GG. The potential uncon-
trolled particulate matter emission
rate from a gas turbine is defined as 17
ng/J (0.04 1b/million Btu) heat input.

(Sec. 114, Clean Air Act as amended (42
U.8.C. 1414).)

§ 60.49a Reporting requirements.

(a) For sulfur dioxide, nitrogen
oxides, and particulate matter emis-
sions, the performance test data from
the initial performance test and from
the performance evaluation of con-
tinuous monitors are submitted to the
Administrator,

(b) For sulfur dioxide and nitrogen
oxides, all emission data (24-hour daily
average) collected subsequent to the
initial performance test are submitted
to the Administrator. The required
data include the following information
for each 24-hour period:

(1) Calendar date;

(2) Sulfur dioxide and nitrogen,
oxides emission rates (ng/J or lb/mil-
lion Btu, 24-hour average);

(3) Percent reduction of the poten-
tial combustion concentration of
sulfur dioxide (24-hour average) (not
required for nitrogen oxides);

(4) Number of hours of valid emis-
sion data collected during each 24-
hour daily period;

(5) Identification of periods when
emissions exceed the applicable stand-
ards under either § 60.43a or § 60.44a;

(8) Identification of periods of star-
tup or shutdown that resulted in emis-
sions exceeding the applicable stand-
ards under either § 60.43a or § 60.44a;

(7) Identification of periods when
control system malfunction resulted in
emissions in excess of applicable nitro-
gen oxides standards under § 60.44a;

(8) Identification of “F” factor used
for calculations, and type of fuel com-
busted; and

(9) Identification of periods when
any continuous monitoring systems
are not operating and identification of
pollutant to be monitored.

(c) If any standards under §60.43a
are exceeded during emergency condi-
tions because of control system mal-
function, the owner or operator of the
affected facility shall submit a signed
statement: ’

PROPOSED RULES

(1) Indicating if congditions of
§§60.4:a(n) and 60.46a(d) were met
during 2ach period; and

(2) Listing the:

(i) Time periods the emergency con-
dition existed;

(ii) Electrical output and demand on
the owner’s or operator’s electric util-
ity system and the affected facility;

(lii) Amount of power purchased
from the interconnected reliability
council during the emergency period;

(iv) Percent reduction in emissions
achieved,

(v) Atmospheric emission rate (ng/J)
of the pollutant discharged; and

(vi) Actions taken to correct control
system modification.

(d) If fuel pretreatment credit
toward the sulfur dioxide emission
standard under § 60.43a is claimed, the
owner or operator of the affected fa-
cility shall submit a signed statement:

(1) Indicating what percentage
cleaning credit was taken for the cal-
endar quarter, and whether the credit
was determined in accordance with the
provisions of §60.48a and method 19
(appendix A); and

(2) Listing the quantity heat content
and date each pretreated fuel ship-
ment was received during the previous
quarter, the name and location of the
fuel pretreament facility, and the total
quantity and total heat content of’all
fuels received at the affected facility
during the previous quarter.

(e) For the purposes of the reports
required under § 60.7, periods of excess
emissions are defined as all 6-minute
periods during which the average
opacity exceeds the applicable opacity
standard under §60.42a(b). Opacity
levels in excess of the applicable opac-
ity standard and the date of such ex-
cesses are submitted to the Adminis-
trator each calendar quarter.

(f) The owner or operator of an af-
fected facility shall submit the written

reports required under this section

and subpart A to the Administrator
for every calendar quarter. All quar-
terly reports shall be postmarked by
the 30th day following the end of each
calendar quarter.

(Sec. 114, Clean Air Act as amended (42
U.8.C. 7414).)

4. Appendix A to part 60 is amended
by adding new reference method 19 as
follows:

APPENDIX A—REFERENCE METHODS
.. L] » * L]

METHOD 19. DETERMINATION OF SULFUR-DIOX-
IDE REMOVAL FFFICIENCY AND PARTICULATE,
SULFUR DIOXIDE AND NITROGEN OXIDES EMIS-
SION RATES FROM ELECTRIC UTILITY STEAM
GENERATORS

1. Principle and applicability.

1.1 Principle.

1.1.1 Fuel samples from before and after
fuel pretrcatiment systems are collected and

analyzed -for sulfur and heat content, and
the percent sulfur dioxide (ng/Joule, Ib/mil-
lion 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 de-
vices are used to calculate sulfur-dioxide re-
moval efficiencies. (Minimum requirement.)
As an alternative to sulfur-dioxide monitor-
ing upstream of sulfur-dioxide-control de-
vices, 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 efficency is calculated: from the
efficiency of fuel pretreatment systems and
the efficiency of sulfur dioxide control de-

1.1.4 Particulate, sulfur dioxide, nitrogen
oxides, and oxygen or carbon dioxide con-
centration data obtained from sampling
emissions downstream from sulfur dioxide
control devices are used along with F factors
to calculate particulate, sulfur dioxide, and
nitrogen-oxides emission rates. F factors are
values relating combustion gas volume to
the heat content of fuels.

1.2 Applicability. This method is applica-
ble for determining sulfur removal efficien-
cies of fuel pretreatment and sulfur-dioxide-
control devices and the overall reduction of
potential sulfur dioxide emissions from elec-
trie utility steam generators. This method is
also applicable for the determination of par-
ticulate, sulfur dioxide, and nitrogen oxides
emission rates.

2. Determination of sulfur-dioxide remov-
al efficiency of fuel -pretreatment sys
(optional). .

2.1 Solid fossil fuel.

2.1.1 Sample increment collection. Use.
ASTM D 2234,* type I, conditions A, B, or C,
and systematic spacing. Determine the
number and weight of increments required
per gross sample répresenting each coal lot
according to table 2 or paragraph 7.1.5.2 of
ABTM D 2234.* Coliect one gross sample for
each raw coal lot and one grogs 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 de-
fined as the weight of product coal pro-
duced from one type of raw coal. The raw
coal lot size is the weight of raw coal used to
produce one product coal lot. Typically, the

" lot size is the weight of coal processed 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-day quarterly fuel
quantity for a specific powerplant may be
used if representative sampling can be con-
ducted for the raw coal and product coal.

Note.—Alternate definitions of fuel lot
sizes may be specified subject to prior ap-
proval of the Administrator. l

2.1.3 Gross sample analysis. Determine
the percent sulfur content (percent S) and
gross calorific value (GCV) of the solid fuet
on a dry basis for each gross sample. Use
ASTM 2013* for sample preparation, ASTM
D 3177* for sulfur analysis, and ASTM D
3173* for moisture analysis. Use ASTM:D
3176* or D 2015* for gross calorific value de-
termination, |

2.2 Liquid fossil fuel, ‘

*Use the most recent revision or des'\jzno
tion of the ASTM procedure specified.
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2.2.1 Sample collection. Use ASTM D
270* following the practices outlines for con-
tinuous sampling for each gross sample rep-
resenting each fuel lot,

2.2.2 Lot size. For the purposes of section
2.2.1, the weight of product fuel from one
pretreatment facility and intended as one
shipment (shipload, bargeload, etc.) is de-
fined 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.,

Norre.—Alternate definitions of fuel lot
sizes may be specified subject to prior ap-
proval of the Administrator.

2.2.3 Sample analysis. Determine the per-
cent sulfur content (percent S) and gross
calorific value (GVC). Use ASTM D 240* for
the sample analysis. This value can be as-
sumed to be on a dry basis.

2.3 Calculation of sulfur-dloxide removal
efficency due to fuel pretreatment. Calcu-
late the percent sulfur dioxide reduction
due to fuel pretreatment using the follow-
ing equation:

%S_/GCV
- .0 0
%Ry = 100{1 %, ;

Where:

%R,=Sulfur dioxide removal efficiency due
pretreatment; percent.

%S, =Sulfur content of the product fuel lot
on a dry basis; weight percent.

%8, =Sulfur dioxide content of the inlet fuel
lot on a dry basis; weight percent.

GCV,=Gross calorific value for the outlet
fuel lot on a dry basis; kJ/kg (Btu/1lb).

GCV,=Gross calorific value for the inlet
fuel lot on a dry basis; kJ/kg (Btu/lb).

NoOTE.—If more than one fuel type is used
to produce the product fuel, use the follow-
ing equation to calculate the sulfur content
per unit of heat content of the total fuel lot,
%S/GCV:

n
%S/GCV = kflvk (%Sk/GCVk)

Where:

Y.=The fraction of total mass input derived
from each type, Kk, of fuel.

%Sy =8ulfur content of each fuel type, k, on
a dry basis; weight percent.

GCV,=Gross calorific value for each fuel
type, k, on a dry basis; kJ/kg (Btu/1b).

n=The number of different types of fuels.

3. Determination of sulfur removal effi-
ciency of the sulfur dioxide control device.

PROPOSED RULES

3.1 Sampling. Determine SO, and CO, or
O, oxygen concentrations at the inlet and
outlet of the sulfur dioxide control system
according to methods specified in the appli-
cable subpart of the regulations.

(Norz.—The downstream data are used to
calculate the SO, emission rate. See section
8.) The inlet sulfur dloxide concentration
may be determined through fuel analysis
(optional, see section 3.3).

3.2 Calculation, Calculate the percent re-
moval efficlency using the following equa-
tions as applicable:

) 20.9 - %0
<R =100 [] - 2do ( — 2d1)
9(02) g1 \ZU- 2do

S0 % ¢0
AR 2do 2d1
4(c0,) = 100 |1 ( x )
2 0241 2do

Where:

%R(0,s)=8ulfur dioxide removal efficiency
of the sulfur dioxide control device, Os-
based calculation; percent.

%R (CO,)=8ulfur dioxide removal efficien-
¢y of the sulfur dioxide control device,
COs-based calculation; percent.

8S0,,=80, concentration, dry basis; ppmv,

%C0:4=C0sconcentration, dry basis; bolume
percent.

%01 =CO0, concentration, dry basls; volume
percent,

i=Inlet.

o=C0utlet.

Norte.—For devices measuring concentra-
tion on a wet basis, appropriate equations
which account for moisture differences are
approved in principle. See the appropriate
paragraph in section 5.3. Methods for meas-
uring molisture content are subject to ap-
proval of the Administrator,

3.3 As-fired fuel analysis (optional proce-
dure), If the owner or operator of an elec-
tric utility steam generator chooses to deter-
mine the sulfur dioxide input 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 col-
lected In accordance with the applicable
parggraph in section 2. The sampling can be
conducted upstream of any fuel processing,
e.g., plant coal pulverization. For the pur-
poses of this section, fuel lot size is defined
as the weight of fuel consumed on one day
(24 hours) and is directly related to the ex-
haust gas monitoring data at the outlet of
the sulfur dioxide control system.

3.3.1 Fuel analysis. Fuel samples must be
analyzed for suflur content and gross calo-
rific value. The ASTM procedures for deter-
mining sulfur content are defined in the ap-
plicable paragraphs of section 2.

3.3.2 Calculation of sulfur dioxide input
rate. The sulfur dioxide input rate deter-
mined from fuel analysis is calculated by:

42179
2.0(£Sf) 7
s " — X 10 for S.I. units,
2.0(%5,) 4 .
I’ - X 10 for English units,
Where:

IL,=8ulfur dioxide input rate from as-fired
fuel analysis, ng/J (Ib/million Btu).

%Sr=8ulfur content of as-fired fuel, on a
dry basis; weight percent.

GCV=Cross calorific value for as-fired fuel,
on a dry basis; kJ/kg (Btu/1b).

3.3.3 Calculation of sulfur dioxide emis-
slon reduction using as-fired fuel analysis.
The sulfur dioxide emission reduction effi-
ciency is calculated using the sulfur. input
rate from paragraph 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 reduc-
tion efficiency is:

E

50,
Ry(ry = 100x (1.0 - )

Where:

%Ry(n=Sulfur dioxide removal efficiency of
the sulfur dioxide control system using
as-fired fuel analysis data; percent.

Esu=8ulfur dioxide emission rate from
sulfur dioxide control system; ng/J (1b/
million Btu).

L=8ulfur dioxide input rate from as-fired
fuel analysis; ng/J (Ib/million Btu).

4. Calculation of overall reduction in po-
tential sulfur dioride emission.

4.1 The overall percent sulfur dioxide re-
duction calculation uses the sulfur dioxide
concentration at the inlet to the sulfur diox-
ide control device as the base value. Any
sulfur reduction realized through fuel clean-
ing is introduced into the equation as an
average percent reduction, % Ry.

4.3 Calculate the overall percent sulfur
reduction as:

%R IR
% = 100{1.0 - (1.0 - o) (1.0 - N

Where:

%Re=Overall sulfur dioxide reduction; per-
cent.

%Ry=S8ulfur dioxide removal efficiency of
fuel pretreatment from Section 2; per-
cent. Refer to applicable subpart for
definition of applicable averaging
period.
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%R, =Sulfur dioxide removal efficliency of
sulfur dioxide control device either O, or
COs-based calculation or calculated from
fuel analysis and emission data, from

Section 3; percent. Refer to applicable
subpart for definition of applicable averag-
ing period.

6. Calculation of particulate, sulfur diox-
ide, and nitrogen oxides emission rates.

5.1 Sampling. Use the outlet SO, and O,
or CO, concentrations data obtained in sec-
tion 3.1. Determine the particulate, NO,,
and O, or CO, concentrations according to
methods specified in an applicable subpart
of the regulations,

5.2 Determinstion of an F factor, Select
an average F factor (section 5.2.1) or calcu-
late an applicable F factor (section 5.2.2). If
combined fuels are fired, the selected or cal-
culated F factors are prorated using the pro-
cedures in section 6.2.3. F factors are ratios
of the gas volume released during combus-
tion of a fuel divided by the heat content of
the fuel. A dry F factor (Fy is the ratio of
the volume of dry flue gases generated to
the calorific value of the fuel combusted; a
wet F factor (F,) is the ratio of the volume
of wet flue gases generated to the calorific
value of the fuel combusted; and the carbon
F factor (F.) is the ratio of the volume of

carbon dioxide generated to the calorific
value of the fuel combusted. When pollut-
ant and oxygen concentrations have been
determined in section 5.1, wet or dry. F fac-
tors are used. (F, factors and associated
emission calculation procedures are not ap-
plicable and may not be used after wet
scrubbers; F. or F, factors and assoclated
emission calculation procedures are used
after wet scrubbers.) When pollutant and
carbon dioxide concentrations have been de-
termined in section 6.1, F. factors are used.

5.2.1 Average F factors. Table 1 shows
average F,, F,, and F, factors (scm/J, scf/
million Btu) determined for commonly used
fuels. For fuels not listed in table 1, the F
factors are calculated according to the pro-
cedures outlined in Section 5.2.2 of this sec-
tion.

5.2.2 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 proce-
dures 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.
For SI Units:

227.0(%H) + 95.7(%C) + 3%6\7_@5) x 8.6(%N) - 28.5(%0)

Fy =
347.4(%H)+95.7 (4C)+35.4(%5)+8.6(4N) -28.5(20)+13.0(3H,0)**
Fy * o'y

-
1]

- zo.gézcz

For English Units:

Fd

- .106[3 L64(%H)+1. 53(%C)+0ég\7l(%5)+0.M(%N)-O.“(%O)]

#% The 2H,0 term may be omitted if %H and %0 include the unavail-
able hyerQen and oxygen in the form of H20.
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Fuel-Type
Coal

Anthracite® 2.72 x 107/

Bituminous® 2.64 x 1077

Lignite
on®
Gas
Natural
Propane
Butane
Wood
Wood Bark

TABLE 1.
dscm dscf
J 10° Btu
(10140)
(9820)
2.66 x 10~/ (9900)
2.48 x 1077 (9220)
2.35 x 1077 (8740)
2.35 x 1077 (8740)
2.35 x 1077 (8740)
2.49 x 1077 (9280)
2.59 x 1077 (9640)

3 As classified according to ASTM D 388-66

A\

b

Crude, residual, or distillate

F FACTORS FOR VARIOUS FUELS

wscm wscf scm scf

J 10° Btu i 105 Bty
2.84 x 1077 (10680)  0.486 x 107/ (1810)
2.87 x 1077 (10680)  0.486 x 107/ (1810)
3.22 x 1077 (12000)  0.515 x 107/ (1920)
2.78 x 1077 (10360)  0.384 x 1077 (1430)
2.86 x 107 (10650)  0.279 x 1077 (1040)
2.75 x 1077 (10240)  0.322 x 1077 (1200)
2.80 x 1077 (10430)  0.338 x 10”7 (1260)
----------------- 0.494 x 1077 (1840)
----------------- 10.499 x 1077 (1860)
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¢ 106[557(101“! §3(C)+0.57(%5)+0 14{IN}) . 46(F0) ) zl(wy())-]
v TV,

¢ . 108002100y
<

Where:

r, F,, and F, have the units of sem/J or
scf/million Btu;, %H, %C, %S, %N, %0,
and %H,O are the concentrations by
weight (expressed in percent) of hydro-

+ gen, 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 determin-
ing GCV.

5.2.3 Combined fuel firing F factor. For
affected facilities firing combinations of
fossil fuels or fossil fuels and wood residue,
the F,, F,, and F, factors determined by Sec-
tions 6.2.1 or 5.2.2 of this section shall be
prorated in accordance with the applicable
formula as follows:

F F

n
= I X or
4”5 T

*The %H,O term may be omitted if %H
and %O include the unavailable hydrogen
and oxygen in the form of H,).

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 emission rate. Select
from the following paragraphs the applica-
ble 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(1b/million
Btu).
C=pollutant concentration, ng/sem(lb/scf),

NoTe.—It i8 necessary In some cases to
convert mesasured concentration units to
other units for these calculations. Use the
following table for such conversions:
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CONVERSION FACTORS FOR CONCENTRATION

From— To— Multiply
by—
. 10°
10¢ .
....... 1.602x 10"
PPMUSO,) 2.660x10°
ppm(NO,) ... s NE/SCM.... .. 1.912x 108
ppm(SO,) th/scf 1.660x 10"
ppm(NQO,) ib/sct 1.194x 107

5.3.1 Oxygen-based F' factor proce-
dure. .

5.3.1.1 Dry basis. When both per-
cent oxygen (%0, and the pollutant
concentration (C,) are measured in the
flue gas on a dry basis, the following
equation is applicable:

20.9
E = chd [2‘0’_‘9"_‘%’2—(‘]

5.3.1.2 Wet basis. When both the
percent oxygen (%Os,,) and the pollut-
ant concentration (C,) are measured
in the flue gas on a wet basis, the fol-
lowing equations are applicable:
(NoTe.—F, factors are not applicable
after wet scrubbers.)

(a) = OFy Lzt Bea) - gu

where:

Bua=Proportion by volume of water vapor
in the ambient air. Approval may be
given for determination of Bu. by on-site
instrumental measurement provided
that the absolute accuracy of the mea-
surement technique can be demonstrat-
ed to be within +0.7 percent water

vapor. In lieu of actual measurement,
Buwe may be estimated as follows:

Note.—The following estimating factors
are selected to assure that any negative
error introduced in the term

will not be larger than —1.5 percent. Howev-
er, 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 moisture.

20.9 1

(1) B =0.027. This factor may be used as a
constant value at any location.

(1i) Buws=Highest monthly average of Bu.
which occurred within a calendar year at
the nearest Weather Service Station.

(iil) Bes=Highest daily average of B
which occurred within a calendar month at
the nearest Weather Service Station, calcu-
lated 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.

20.9
E=C F — ]
w d[Zﬁ§“-F ) %2'

* wS

(b)

where:

B.; =Proportion by volume of water vapor in
the stack gas.

This equation is approved in principle. Ap-
proval for actual practice is contingent upo 1
demonstrating the-ability to accurately de-
termine By such that any absolute error in
B., will not cause an error of more than +
1.5 percent in the term:

( . 60.9 . )
LAY Ews) '!UZV'S

5.3.1.3. Dry/Wet basis. When the pollut-
ant concentration (Cy) is measured on a wet
basis and the oxygen concentration (%Oa)
or measured on a dry basis, the following
equation is applicable:

CF
4 20.9
- [n—t—'mﬂ [m:]

NoTe.—See section 6.3.1.2 on the usage of
Buw. When the pollutant concentration (Cq)
is measured on a dry basis and the oxygen
concentration (%0Ox) is measured on a wet
basis, the following equation is applicable:

20.9
22—
2w

& = C4fq
. 20.9 - =350
WS
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5.3.2 Carbon Dioxide-Based F Factor
Procedure.

5.3.2.1 Dry Basis. When both the percent
carbon dioxide (%CO.) and the pollutant
concentration (Cy) are measured in the flue
gas on & dry basis, the following equation is
applicable:

100
€= CsF. (R'o'z—d)

5.3.2.2 Wet basis. When both the percent
carbon dioxide (%COw) and the pollutant
concentration (Cy) are measured on a wet
basis, the following equation is applicable:

R loo
E=CF. ( )

5.3.2.3 Dry/Wet basis. When the pollut-
ant concentration (Cy) is measured on a wet
basis and the percent carbon dioxide
(%COu) is measured on a dry basis, the fol-
lowing equation is applicable:

CF
€= [ﬁﬁ;;-’-] [gmz—d]

Nore.—See section 5.3.1.2 on the limita-
tion on the usage of B,

When the pollutant concentration (Cq4) is
measured on a dry basis and the percent
carbon dioxide (%COw) i8 measured on a
;vlet basis, the following equation is applica-

e:

Excy (- B)F( )

5.4 Calculation of emission rate from
combined cycle-gas turbine systems. For gas
turbine-steam generator combined cycle sys-
tems, the emissions from supplemental fuel
fired to the steam generator or the percent-
age reduction in potential S8O,) emissions
cannot be determined directly. Using mea-
surements from the gas turbine exhaust
(performance test, subpart GG) and the
combined exhaust gases from .the steam
genersator, calculate the emission rates for
these two points following the appropriate
paragraphs in section 5.3 (NoTE.—F,, factors
shall not be used to determine emission
rates from gas turbines because of the injec-
tion of steam or to calculate emission rates
after wet scrubbers; Fs or F. factor and asso-
ciated calculation procedures are used to
combine effluent emissions according to the
procedure in paragraph 5.2.3.) The emission
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rate from the steam generator is calculated
as:

E - t t
sg Rs g
where

Ey-Pollutant emission rate from steam gen-
erator effluent, ng/J (Ib/million Btu).

E.=Pollutant emission rate In combined’

cycle effluent; ng/J (lb/million Btu).
Ey=Pollutant emission rate from gas tur-
bine effluent; ng/J (1b/million Btu).
Xw=Fraction of total heat input from sup-
plemental fuel fired to the steam gener-
ator.
Xy =Fraction of total heat input from gas
turbine exhaust gases. )

NoTtE—The total heat input to the steam
generator i3 the sum of the heat input from
supplemental fuel fired to the steam gener-
ator and the heat input to the steam gener-
ator from the exhaust gases from the gas
turbine.

55 Effect of wet scrubber exhaust,
direct-fired reheat fuel burning. S8ome wet
scrubber systems require that the tempera-
ture 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 direct-firing 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 ex-
haust 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 concen-
trations is not necessary.

APPENDIX E—[RESERVED]

6. Appendix E is added to part 60
and reserved.

(8ec. 111, 114, and 301(a), Clean Air Act as
amended (42 U.S.C. 7411, 7414, and 7601(a)).

{FR Doc. 78-26005 Filed 9-18-78; 8:45 am]

[6560-01]
[40 CFR Part 60]

[FRL 967-21]

STANDARDS OF PERFORMANCE FOR NEW
STATIONARY SOURCES

Public hearing on Proposed Standards for
Electric Utility Steam Generating Units

AGENCY: Environmental Protection
Agency.

ACTION: Hearing on proposed rule.

SUMMARY: This document an-
nounces a public hearing on the stand-

!
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ards of performance for electric utility
steam generating units which are pro-
posed in this issue of the FrpERAL REG-
ISTER,

DATES: Hearing date: November 29-
30, 1978. See Supplementary Informa-
tion for additional information.

ADDRESSES: Hearing held: GSA
Auditorium, 18th and F Streets NW.,
Washington, D.C. See Supplementary
Information for additional informa-
tion.

FOR FURTHER INFORMATION
CONTACT:

Mr. Don R. QGoodwin, Director,
Emission S8tandards and Engineering
Division (MD-13), Environmental
Protection Agency, Research Trian-
gle Park, N.C. 27711, telephone 919-
541-5271.

SUPPLEMENTARY INFORMATION:
In accordance with section 307(d)(5) of
the Clean Afir Act, a public hearing on
the standards of performance for elec-
tric utility steam generating units
which are proposed in this issue of the
‘FEDERAL REGISTER Will be held as fol-
lows:

Date: November 29-30, 1978.

Place: GSA Auditorium, 18th and F
Streets NW., Washington, D.C.

Time: 9 a.m. to 4 p.m.

Persons wishing to make oral pre-
sentations, which will be limited to 18
minutes each, should notify EPA by
November 17, 1978, by contacting Ms.
Shirley Tabler, Emission Standards
and Engineering Division (MD-13),
U.s. Environmental Protection
Agency, Research Triangle Park, N.C.
27711, telephone 919-541-65421. Any
meimber of the public may file a writ-
ten statement with EPA before,
during, or within 30 days after the
hearing. Written statements shrould be
addressed to Jack R. Farmer, Chief,
Standards Development Branch (MD-
13), Emission Standards and Engineer-
ing Division, Environmental Protec-
tion Agency, Research Triangle Park,
N.C. 27711.

A verbatim transcript of the hearing
and written statements will be availa-
ble for public inspection and copying
during normal working hours at the
U.8. Environmental Protection Agen-
cy's Central Docket Section, Room
2903B, Waterside Mall, 401 M Street
SW., Washington, D.C. 20460 (Docket
No. OAQPS-78-1).

Purrose

As a result of a suit brought by the
Sierra Club, the Agency is under a
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oourt order to promulgate final regula-
tions within 6 months of today's pro-
posal. This is also the maximum
period of time for promulgation per-
mitted by section 307(dX1) of the
Clean Air Act. To comply with the
schedule set forth in the court’s order,
but at the same time to maximize the
public’s involvement in the rulemsk-
ing, the Agency will provide over 14
weeks for public input.

The public involvement period will
be structured as follows: Written com-
ments may be submitted by any inter-
ested member of the public for a
period of 60 days. Following the public
comment period, 2 days of hearings
will be held. The hearings will be legis-
lative in nature with Agency officials
empaneled to receive testimony and
ask questions of all witnesses. Persons
interested in testifying at the hearing
should advise the Agency as instructed
above. Though no cross-examination
will take place at the hearings, written
questions directed at witnesses testify-
ing at the hearing may be submitted
to the panel by members of the audi-
ence,

It is the expectation of the Agency
that the hearing testimony will con-
centrate on clarifying, supplementing,
and rebutting previously submitted
written statements. The Agency recog-
nizes that interested persons will re-

" quire a period of time prior to the

hearing to read the written submis-
sions of other interested - parties so
that an informed comment may be
made at the public hearing. In addi-
tion, all written comments received
will be placed in the docket (docket
No. OAQPS-78-1) as soon after receipt
as practicable. All comments received
will be on file no later than 2 calendar
days after the close of the 60-day com-
ment period. The docket is available
for public inspection and copying be-
tween 8 am. and 4 p.m., Monday
through Friday, at EPA’s Central
Docket Section, Room 2903B, Water-
side Mall, 401 M Street SW., Washing-
ton, D.C. 20460.

As required by section 307(8)(5)(iv),
the record .of the public hearing will
remain open for 30 days after comple-
tion of the hearing to provide an op-
portunity for any member of the-
public to submit rebuttal and supple-
mentary information on the data pre-
sented at the hearing. Upon comple-
tion of this 30-day period, the record
will be closed in order to provide suffi-
cient time for the Administrator to
carefully weigh all evidence submitted
and to make the final decision on the
basis of the formal record.

Dated: September 11, 1978.

Davip G. HAWKINS,
Assistant Administrator
Jor Air, Noise, and Radiation.

{FR Doc. 78-26008 Filed 9-18-78; 8:45 am)
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Title 40—Protection of Environment

CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—AIR PROGRAMS
(FRL 423-6)

PART 51—REQUIREMENTS FOR THE
PREPARATION, ADOPTION AND SUB-
MITTAL OF IMPLEMENTATION PLANS

Emission Monitoring of Stationary Sources

On September 11, 1874, the Environ-
mental Protection Agency (EPA) pro-
posed revisions to 40 CFR Part 51, Re-
quirements for the Preparalion, Adop-
tion, and Submittal of Implementation
Plans. EPA proposed to expand § 51.19 to
require States to revise their State Im-
plementation Plans (SIP's) to include
legally enforceable procedures requiring
certain specified categories of existing
stationary sources to monitor emissions
on a continuous basis. Revised SIP's sub-
mitted by States in response to the pro-
posed revisions to 40 CFR 51.19 would

- have (1) required owners or operators
of specified categories of stationary
sources to install emission monitoring
equipment within one year of plan ap-
proval, (2) specified the categories of
sources subject to the requirements, (3)
identified for each category of sources
the pollutant(s) which must be moni-
tored, (4) set forth performance specifi-
cations for continuous emission monitor-
ing instruments, (5) required that such
fnstruments meet performance specifi-
cations through on-site testing by the
owner or operator, and (6) required that
data derived from such monitoring be
summarized and made available to the
State on a quarterly basis.

As a minimum, EPA proposed that
States must adopt and implement legally
enforceable procedures to require moni-
toring of emissions for existing sources
in the following source categories (but
only for sources required to limit emis-
sions to comply with an adopted regula-
tion of the State Implementation Plan) :

(a) Coal-fired steam generators of
more than 250 million BTU per hour heat
input (opacity, sulfur dioxide, oxides of
nitrogen and oxygen);

(b) Oil-fired steam generators of more
than 250 million BTU per hour heat in-
put (sulfur dioxide, oxides of nitrogen
and oxygen). An opacity monitor was re-
quired only if an emission control device
is needed to meet particulate emission
regulations, or if violations of visible
emission regulations are noted;

(c) Nitric acid plants (oxides of
nitrogen) ;

(d) Sulfuric acid plants (sulfur di-
oxide); and

(e) Petroleum refineries’ fluid catalytic
cracking unit catalyst regenerators
(opacity).

Simultaneously, the Agency proposed
similar continuous emission monitoring
requirements for new sources for each of
the previously identified source categor-
fes, subject to the provisions of federal
New Source Performance Standards set
forth in 40 CFR Part 60. S8ince many of
the technical aspects of the two proposals
were similar, {f not the same, the pro-
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posed regulations for Part 51 tie. those
relating to SIP s and existing sources)
mcluded by reference many specific tech-
nical details set forth in 40 CFR Part 60,
(39 FR 32852).

At the time of the proposal of the con-
tinuous emission monitoring regulations
in the FeperaL REGISTER, the Agency {n-
vited comments on the proposed rule-
making action. Many interested parties
submitted comments. Of the 76 comments
received, 35 were from electric utility
companies, 26 were from oifl refineries or
other industrial companies, 12 were from
governmental agencies, and 3 were {Irom
manufacturers and-/or supplicrs of emis-
sion monitors. No comments were re-
ceived from environmental groups. Fur-
ther, prior to the proposal of the regula-
tions in the FEpErRAL REGISTER, the Agency
sought comments from various State and
local air pollution control agencies and
instrument manufacturers. Copies of
each of these comments are available
for public inspection at the EPA Freedom
of Information Center, 401 M Street,
S.W., Washington, D.C. 20460. These
comments have been considered, addi-
tional information collected and assessed,
and where determined by the Adminis-
trator to be appropriate, revisions and
amendments have been made in for-
mulating these regulations promulgated
herein.

General Discussion of Comments. In
general, the comments received by the
Agency tended to raise various objections
with specific portions of the regulations.
Some misinterpreted the proposed reg-
ulations, not realizing that emission
monitoring under the proposal was not
required unless a source was required to
comply with an adopted emission limita-
tion or sulfur in fuel limitation that was
part of an approved or promulgated State
Implementation Plan. Many questioned
the Agency's authority and the need to
require sources to use continuous emis-
sion monitors. Others stated that the
proposed regulations were inflationary,
and by themselves could not reduce emis-
sions to the atmosphere nor could they
improve air quality. A relatively common
comiment was that the benefits to be de-
rived from the proposed emission moni-
toring program were not commensurate
with the costs associated with the pur-
chase, installation, and operation of such
monitors, Many’stated that the proposed
regulations were not cost-effectively ap-
plied and they objected to all sources
within an identified source category be-
ing required to monitor emissions, with-
out regard for other considerations. For
instance, some suggested that it was un-
necessary to monitor emissions from
steam generating plants that may soon
be retired from operation, or steam gen-
erating boilers that are infrequently used
(such as for peaking and cycling opera-
tions) or for those sources located in
areas of the nation which presently have
ambient concentrations better than na-
tional ambient air quality standards. This
latter comment was especially prevalent
in relation to the need for continuous
emission monitors designed to measure
emissions of oxides of nitrogen. Further,
commentors generally suggested that

state and local control agencies, rather
than EPA should be responsible for
determining which sources should moni-
tor emissions. In this regard, the com-
mentors suggested that a determination
of the sources which should install con-
tinuous monitors should be made on 8
case-by-case basis. Almaost all objected to
the data reporting requirements stating
that the proposed requirement of sub-
mission of all collected data was excessive
and burdensome. Comments from state
and local air polliution control agencies in
general were similar to those from the
utility and industrial groups, but in addi-
tion, some indicated that the manpower
needed to implement the programs re-
quired by the proposed regulations was
not available.

Rationale for Emission Monitoring
Regulation. Presently, the Agency's reg-
ulations setting forth the requirements
for approvable SIP's require States to
have legal authority to require owners
or operators of stationary sources to in-
stall, maintain, and use emission moni-
toring devices and to make periodic
reports of emission data to the State
(40 CFR 51.11(a) (6)). This requirement
was designed to partially implement the
requirements of Sections 110(a) (2)(F)
ii) and (iii) of the Clean Air Act, which
state that implementation plans must
provide “requirements for installation
of equipment by owners or operators of
stationary sources to monitor emissions
from such sources”, and ‘““for periodic
reports on the nature and amounts of
such emissions”. However, the original
implementation plan requirements did
not require SIP's to contain legally en-
forceable procedures mandating contin-
uous emission monitoring and recording.
At the time the original requirements
were published, the Agency had accumu-
lated little data on the availability and
reliability of continuous monitoring de-
vices. The Agency believed that the
state-of-the-art was such that it was
not prudent to require existing sources
to install such devices.

Since that time, much work has been
done by the Agency and others to field
test 4and compare various continuous
emission monitors., As a result of this
work, the Agency now believes that for
certain sources, performance specifica-
tions for accuracy. reliability and dura-
bility can be established for continuous
emission monitors of oxygen, carbon
dioxide, sulfur dioxide, and oxides of
nitrogen and for the continuous meas-
urement of opacity. Accordingly, it is
the Administrator's judgment that Sec-
tions 110(a) (2) (F) (i) and (i11) should
now be more fully imolemented.

The Administrator believes that a
sound program of continuous emission
monitoring and reporting will play an
important role in the effort to attgin
and maintain national standards. At the
present time. control agencles rely upon
infrequent manual source tests and
periodic field inspections to provide
much of the enforcement information
necessary to ascertain compliance of
sources with adopted regulations. Man-
ual source tests are generally performed
on a relatively infrequent basis, such as
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once per year. and in some cases, affected
sotirces probably have never been tested.
Manual stack tests are generally per-
formed under optimum operating con-
ditions, and as such. do not reflect the
full-time emission conditions from a
source. Emissions continually vary with
fuel firlng rates, process material feed
rates and various other operating condi-
tions. Since manual stack tests are only
conducted for a relatively short period
of time (e.g., one to three hours), they
cannot be representative of all operating
conditions. Further, frequent manual
stack tests (such as conducted on a
quarterly or more frequent basis) are
costly and may be more expensive than
continuous monitors that provide much
more information. State Agency en-
forcement by field inspection is also
sporadic. with only occasional inspection
of certain sources, mainly for visible
emission enforcement,

Continuous emission monitoring and
recording systems. on the other hand,
can provide a continuous record of emis-
sions under all operating conditions. The
continuous emission monitor is a good
indicator of whether a source is using
good operating and maintenance prac-
tices to minimize emissions to the at-
mosphere and can also provide a valu-
able record to indicate the performance
of a source in complying with applicable
emission control regulations. Addition-
ally, under certain instances, the data
from continuous monitors may be suf-
ficient evidence to issue & notice of vio-
lation. The continuous emission record
can also be utilized to signal a plant
upset or equipment malfunction so that
the plant operator can take corrective
action to reduce emissions. Use of emis-
sion monitors can therefore provide val-
uable information to.minimize emissions
to the atmosphere and to assure that
full-time control efforts. such as good
maintenance and operating conditions,
are being utilized by source operators.

The,Agency believes that it is necessary
to establish national minimum require-
ments for emission monitors for specified
sources rather than allow States to de-
termine on a case-by-case basis the spe-
cific sources which need to continuously
monitor emissions. The categories speci-
fied in the regulations represent very sig-
nificant sources of emissions to the at-
mosphere. States in developing SIP's
have generally adopted control regula-
tions to minimize emissions from these
sources. Where such regulations exist, the
Agency believes that continuous emission
monitors are necessary to provide infor-
mation that may be used to provide an
indication of source compliance. Further,
it is believed that if the selection of
sources on a case-by-case basis were left
to the Btates, that some States would
probably not undertake an adequate
emission monitoring program. Some
Btate Agencies who commented on the
proposed regulations questioned the
state-of-the-art of emission monitoring
and stated thelr opinion that the pro-
m‘;:“‘{:m‘emih we;e premature.

8 e dministrator's
fudgment that, in order to mssure an
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adequate nationwide emission moni-
toring program, minimum emission mon-
itoring requirements must be established.

The source categories affected by the
regulations were sclected because they
are signhificant sources of emissions and
because the Agency's work at the time of
the proposal of these regulations in the
field of continuous emission monitoring
evaluation focused almost exclusively on
these source categories. The Agency is
continuing to develop data on monitoring
devices for additional source categories.
It is EPA’'s intent to expand the minimum
continuous emission monitoring require-
ments from time to time when the eco-
nomic and technological feasibility of
continuous monitoring equipment is
demonstrated and where such monitor-
ing is deemed appropriate for other sig-
nificant source categories.

Discussion of Major Comments. Many
eommentors discussed the various cost
aspects of the proposed regulations, spe-
cifically stating that the costs of con-
tinuous monitors were excessive and in-
flationary. A total! of 47 commentors ex-
pressed concern for the cost and/or cost
effectiveness of continuous monitors.
Further, the Agency’s cost estimates for
purchasing and installing monitoring
systems and the costs for data reduction
and reporting were questioned. In many
cases, sources provided cost estimates for
installation and operation of continuous
monitors considerably in excess of the
cost estimates provided by the Agency.

In response to these comments, a fur-
ther review was undertaken by the Agen-
cy to assess the cost impact of the regu-
lations. Three conclusions resulted from
this review, First, it was determined that
the cost ranges of the various emission
monitoring systems provided by the
Agency are generally accurate for new
sources. Discussions with equipment
manufacturers and suppliers confirmed
this cost information. Approximate in-
vestment costs, which include the cost
of the emission monitor, installation cost
at a new facility, recorder, performance
testing, data reporting systems and asso-
ciated engineering costs are as follows:
for opacity, $20,000; for sulfur dioxide
and oxygen or oxides of nitrogen and
oxygen, $30.000: and for a source that
monitors opacity, oxides of nitrogen, sul-
fur dioxide and oxygen, $55,000. Annual
operating costs, which include data re-
duction and report preparation, system
operation, maintenance, utilities, taxes,
insurance and annualized capital costs
at 109, for 8 years arc: $8,500; $16,000;
and $30.000 respectively for the cases
described above.(1)

Secondly, the cost review indicated
that the cost of installation of emission
monitors for existing sources could be
considerably higher than for new sources
because of the difficulties in providing
access to a sampling location that can
provide a representative sample of emis-
sions. The cost estimates provided by the
Agency in the proposal were specifically
developed for ncw sources whose in-
stallation costs are relatively stable since
provisions for monitoring equirment can
be incorporated at the time of plant de-
sign. This feature is not available for ex-

{sting sources, hence higher costs ge:

erally result. Actual costs of installatie
al existing sources may vary from o
to five times the cost of normal installr
tion at new sources, and in some cast
even higher costs can result. For exam
ple, discussions with instrument suppli
ers indicate that a typical cost of instal
lation of an opacity monitor on an exisi
ing source may be two to three times th:
purchase price of the monitor. Difficul
ties also exist for installation of gaseou
monitors at existing sources.

1t should be noted that these installa
tion costs include material costs for scaf-
folding, ladders. sampling ports an-
other items necessary to provide acces
to a location where source emissions ca:
be measured. It is the Agency's opinio:
that such costs cannot be solely attrib
uted to these continuous emission moni
toring regulations. Access to sampling
locations is generally necessary to de
termine compliance with applicable stat
or local emission limitations by routinc
manual stack testing methods. There-
fore, costs of providing access to a rep-
resentative sampling location are morc
directly attributed to the cost of com-
pliance with adopted emission limita-
tions, than with these continuous emis-
sion monitoring regulations.

Lastly, the review of cost information
indicated that a numbar of commentor:
misinterpreted the extent of the pro-
posed regulations. thereby providing cost
estimates for continuous monitors which
were not required. Specifically. all com-
mentors did not recognize that the pro-
posed regulations required emission mon-
itoring for a source only if an applicable
State or local emission limitation of an
approved SIP affected such a source. For
example, if the approved SIP did not
contain an adopted control regulation to
limit oxides of nitrogen from steam-
generating. fossil fuel-fired boilers of a
capacity in excess of 250 million BTU per
hour heat input. then such source need
not monitor oxides of nitrogen emis-
sions. Further, some utility industry com-
mentors included the costs of continuous
emission monitors for sulfur dioxide. The
proposed regulations, however, generally
allowed the use of fuel analysis by speci-
fied ASTM procedures as an alternative
which, in most cases. Is less expensive
than continuous monitoring. Finally, the
proposed regulations required the con-
tinuous monitoring of oxygen in the
exhaust gas only if the source must
otherwise continuously monitor oxides of
nitrogen or sulfur dioxide. Oxygen in-
formation is used solely to provicde a cor-
rection for excess air when converting
the measurements of gaseous pollutants
concentrations in the exhaust gas stream
to units of an applicable emission limi-
tation. Some commentors did not recog-
nize this point (which was not specifical-
lv stated in the proposed regulations)
and provided cost estimates for oxygen
monitors when thev were not required by
the proposed regulations.

While not all commentors’ cost esti-
mates were correct, for various reasons
noted above, it is clear that the costs
associated with implementing these
emission monitoring regulations are sig-
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nificant. The Administrator, however,
believes that the benefits to be derived
from emission monitoring are such that
the costs are not unreasonable. The Ad-
ministrator does, however, agree with
many commentors that the proposed reg-
ulations, in some cases, were not applied
cosi-effectively and, as such, the regula-
tions promulgated herein have been
modified to provide exemptions to cer-
tain sources from these minimum re-
quirements.

One comment from another Federal
Agency concerned the time period that
emissions are to be averaged when re-
porting excess emissions. Specifically, the
commentor assumed that the emission
control regulations that. have been
adopted by State and local agencies were
generally designed to attain annual am-
bient air quality standards. As such. the
commentor pointed out that short-term
emission levels in excess of the adopted
emission standard should be acceptable
for reasonable periods of time.

The Administrator does not agree with
this rationale for the following reasons.
First, it is not universally true that an-
nual embient standards were the design
basis of emission control regulations. In
many cases. reauctions to attain short-
term standards require more control
than do annual standards. Even if the
regulations were based upon annual
standards, allowing excess emissions of
the adopted emission control regulation
on a short-term basis could cause non-
compliance with annual standards. More
importantly. however, a policy of legally
allowing excesses of adopted control reg-
ulations would in effect make the current
emission limitation unenforceable. If the
suggestion were implemented, a question
would arise as to what is the maximum
emission level that would not be consid-
ered an excess to the adopted regulation.
The purpose of the adopted emission lim-
ftation was to establish the acceptable
emission level. Allowing emissions in ex-
cess of that adopted level would cause
confusion. ambiguity, and in many cases
could result in an unenforceable situa-
tion. Hence the Administrator does not
concur with the commentor's suggestion.

Modifications to the Proposed Regu-
lations. The modification to the regu-
lations which has the most significant
impact involves the monitoring require-
ments for oxides of nitrogen at fossil
fuel-fired steam generating boilers and
at nitric acid plants. Many commentors
correctly noted that the Agency in the
past (June 8, 1973, 38 FR 15174) had in-
dicated that the need for many emis-
sion control regulations for oxides of
nitrogen were based upon erroneous
data. Such a statement was made after
a detailed laboratory analysis of the ref-
erence ambient measurement method
for nitrogen dioxide revealed the method
to give false measurements. The
sampling technique generally indicated
concentrations of nitrogen dioxide
higher than actually existed in the
atmosphere. 8ince many control agen-
cies prior to that announcement had
adopted emission regulations that were
determined to be needed based upon
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these erroneous data, and since new data.
collected by other measurement tech-
niques, indicated that in most areas of
the nation such control regulations were
not necessary to satisfy the requirements
of the SIP, the Agency suggested that
States consider the withdrawal of
adopted control regulations for the con-
trol of oxides of nitrogen from their SIP's
(May 8, 1974, 39 FR 16344). In many
States, control agencies have not taken
action to remove these regulations from
the SIP. Hence, the commentors pointed
out that the proposed regulations to re-
quire continuous emission monitors on
sources affected by such regulations is
generally unnecessary.

Because of the unique situation in-
volving oxides of nitrogen control regu-
lations, the Administrator has deter-
mined that the proposed regulations to
continuously monitor oxides of nitrogen
emissions may place an undue burden on
source operators, at least from a stand-
point of EPA specifying minimum moni-
toring requirements. The continuous
emission monitoring requirements for
such sources therefore have been modi-
fied. The final regulations require the
continuous emission monitoring of
oxides of nitrogen only for those sources
in Air Quality Control Regions (AQCR's!
where the Administrator has specifically
determined that a control strategy for
nitrogen dioxide is necessary. At the
present time such control strategies are
required only for the Metropolitan Los
Angeles Intrastate and the Metropoli-
tan Chicago Interstate AQCR's.

It should be noted that a recent com-
pilation of valid nitrogen dioxide air
quality data suggests that approximately
14 of the other 245 AQCR's in the nation
may need to develop a control strategy
for nitrogen dioxide. These AQCR's are
presently being evaluated by the Agency.
If any additional AQCR's are jdentified
as needing a control strategy for nitro-
gen dioxide at that time, or any time
subsequent to this promulgation, then
States in which those AQCR's are lo-
cated must also revise their SIP's to
require continuous emission monitoring
for oxides of nitrogen for specified
sources. Further, it should be noted that
the regulations promulgated today are
minimum requirements, so that States.
if they believe the control of oxides of
nitrogen from sources is necessary may,
as they deem appropriate. expand the
continuous emission monitoring require-
ments to apply to additional sources not
afTected by these minimum requirements.

Other modifications to the proposed
regulation resulted from varjous com-
ments. A number of commentors noted
that the proposed regulations included
some sources whose emission impact on
air quality was relatively minor. Specifi-
cally, they noted that fossil fuel-fired
steam generating units that were used
solely for peaking and cycling purposes
should be exempt from the proposed reg-
ulations. Similarly, some suggested that
smaller sized units, particularly steam-
generating units less than 2,500 million
BTU per hour heat input, should also
be exempted. Others pointed out that

units soon to be retired from operation
should not be required to install con-
tinuous monitoring devices and that
sources located in areas of the nation
that already have air quality better than
the national standards should be relieyed
of the requircd monitoring and reporting
requirements. The Agency has considered
these comments and has made the fol-
lowing judgments. v
In relation to fossil fuel-fired stéam
generating units, the Agency has deter-
mined that such units that have an an-
nual boiler capacity factor of 30% or less
as currently defined by the Federal Power
Commission shall be exempt from the
minimum requirements for monitoring
and reporting. Industrial boilers used at
less than 307 of their annual capacity,
upon demonstration to the State, may
also be granted an exemption from these
monitoring requirements. The rationale
for this exemption is based upon the fact
that all generating units do not produce
power at their full capacity at all times.
There are three major classifications of
power plants based on the degree to
which their rated capacity is utilized on
an annual basis. Baseload units are de-
signed to run at near full capacity almost
continuously. Peaking units are operated
to supply electricity during periods of
maximum system demand. Units which
are operated for intermediate service
between the extremes of baseload and
peaking are termed cycling units.

Generally accepted definitions term
units generating 60 percent or more of
their annual capacity as baseload, those
generating less than 20 percent as peak-
ing and those between 20 and 60 percent
as cycling. In general, peaking units are
older, smaller, of lower efficiency, and
more costly to operate than base load or
cycling units. Cycling units are also gen-
erally older, smaller and less efficient
than base load units. Since the expected
life of peaking units is relatively short
and total emissions from such units are
small, the benefits gained by installing
monitoring instruments are small in"
comparison to the cost of such equip-
ment. For cycling units, the question of
cost-effectiveness is more difficult to as-
certain. The units at the upper end of
the capacity factor range (i.e.. near 60%
boiler capacity factor) are candidates for
continuous emission monitoring while
units at the lower end of the range (i.e.,
near 207 boiler capacity factor) do not
represent good choices for continuous
monitors, Based upon available emission
information. it has been calculated that
fossil fuel-fired steam generating plants
with a 307 or less annual boiler capacity
factor contribute approximately less
than 57 of the total sulfur dioxide from
all such power plants. (2) Hence, the
final regulations do not affect any boiler
that has an annual boiler capacity factor
of less than 30¢.. Monitoring require-
ments will thus be more cost effectively
applied to the newer, larger. and more
efficient units that burn a relatively
larper portion of the total fuel supply.

Some commentors noted that the age
of the facility should be considered in
rclation to whether a source need com-
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ply with the proposed regulations. For
fossil fuel-fired steam generating units.
the exemption relating to the annual
boiler capacity factor previously dis-
cussed should generally provide relief for
older units. It is appropriate, however,
that the age of the facility be consid-
ered for other categories of sources af-
fected by the proposed regulations. As
such, the final regulations allow that any
source that is scheduled to be retired
within five years of the inclusion of mon-
itoring requirements for the source in
Appendix P need not comply with the
minimum emission monitoring require-
ments promulgated herein. In the Ad-
ministrator's judgment, the selection of
five years as the allowable period for
this exemption provides reasonable re-
lief for those units that will shortly be
retired. However, it maintains full re-
quirements on many older units with a
number of vears of service remaining.
In general, older units operate less effi-
ciently and are less well controlled than
newer units so that emission monitoring
is generally useful. The exemption pro-
vided in the final regulations effectively
allows such retirees slightly more than a
two-vear period of relief. since the sched-
ule of implementation of the regulations
would generally require the installation
of emission monitors by early 1978.
States must submit, for EPA approval.
the procedures theyv will implement to
use this provision. States are advised
that such exemptions should only be pro-
vided where a bona fide intent to cease
operations has been clearly established.
In cases where such sources postpone
retirement, States shall have established
procedures to require such sources to
monitor and report emissions. In this re-
gard. it should be noted that Section
113¢¢) (2) of the Act provides that any
person who falsifies or misrepresents a
record, report or other document filed or
required under the Act shall, upon con-
viction, be subject to fine or imprison-
ment, or both.

A further modification to the proposed
regulations affects the minimum size of
the units within each of the source cate-
gories to which emission monitoring and
reporting shall be required. As suggested
by many commentors. the Agency has in-
vestigated the cost effectiveness of re-
quiring all units within the identified
source categories to install emission mon-
ftors. Each poliutant for each source
category identified in the proposed reg-
ulations was evaluated. For fossil fuel-
fired steam generating units, the pro-
posal required compliance for all boilers
with 250 million BTU per hour heat in-
put, or greater. For opacity, the proposed
regulations required emission monitoring
for ell coal-fired units, while only those
oil-fired units that had been observed as
violators of visible emission regulations
or must use an emission control device to
meet particulate matter regulations were
required to install such devices. Gas-
fired units were exempted by the pro-
posed regulations.

After investigating the particulate
emission potential of these sources, it has
been determined that no modification tn
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the size limitation for boilers in relation
to opacity is warranted. The rationale
for this judgment is that the smaller-
sized units affected by the proposed reg-
ulation tend to be less efficiently oper-
ated or controlled for particulate matter
than are the larger-sized units. In fact,
smaller units generally tend to emit more
particulate emissions on an equivalent
fuel basis than larger-sized units. (2)
Because of the potential of opacity regu-
lation violations, no modifications have
been made to the regulations as to the
size of steam generating boilers that
must measure opacity.

Emissions of oxides of nitrogen from
boilers are a function of the temperature
in the combustion chamber and the cool-
ing of the combustion products. Emis-
sions vary considerably with the size and
the type of unit. In general, the larger
units produce more oxides of nitrogen
emissions. The Agency therefore finds
that the minimum size of a unit affected
by the final regulations can be increased
from 250 to 1.000 million BTU per hour
heat input, without significantly reduc-
ing the total emissions of oxides of nitro-
gen that would be affected by monitoring
and reporting requirements. Such a mod-
ification would have the effect of exempt-
ing approximately 56¢ of the boilers
over 250 million BTU per hour heat input
capacity, on 8 national basis, while main-
taining emission monitoring and report-
ing requirements for approximately 78"¢
of the potentia) oxides of nitrogen emis-
sions from such sources.(2" Further, in
the 2 AQCR's where the Administrator
has specifically called for a control
strategy for nitrogen dioxide, the boilers
affected by the regulation constitute 507
of the steam generators greater than 250
million BTU per hour heat input. yet
they emit 80% of the nitrogen oxides
from such steam generators in these
2 AQCR's.(2)

Also, certain types of boilers or burn-
ers. due to their design characteristics,
may on & regular basis attain emission
levels of oxides of nitrogen well below
the emission limitations of the applica-
ble plan. The regulations have been re-
vised to allow exemption from the
requirements for installing emission
monitoring and recording equipment for
oxides of nitrogen when a facility is
shown during performance tests to op-
erate with oxides of nitrogen emission
levels 307% or more below the emission
limitation of the applicable plan. It
should be noted that this provision ap-
plies solely to oxides of nitrogen emis-
sions rather than other pollutant emis-
sions, since oxides of nitrogen emissions
are more directly related to boiler de-
sign characteristics than are other
pollutants,

8imilar evaluations were made for
nitric acid plants, sulfuric acid plants
and catalytic cracking unit catalyst re-
generators at petroleum refineries. For
each of these industries it was found that
modifications to the proposed regulations
could be made to increase the minimum
size of the units affected by the proposed
regulations without significantly de-
creasing the total emissions of various

pollutants that would be affected by
these monitoring and reporting require-
ments. Specifically, for nitric acid plants
it was found that by modifying the pro-
posed regulations to affect only those
plants that have a total daily production
capacity of 300 tons or more of nitric acid
(rather than affecting all facilities as
proposed) that approximately 79% of
the nitric acid production on a national
basis would be affected by the provisions
of these monitoring and reporting re-
quirements, On the other hand, such a
modification reduces the number of
monitors required for compliance with
these regulations by approximately 46%..
(2) At the present time, only nitric acid
plants in AQCR's where the Administra-
tor has specifically called for a control
strategy for nitrogen dioxide will be can-
didates for continuous emission monitor-
ing requirements for the reasons men-
tioned previously. In the 2 AQCR's where
such a control strategy has been called
for, there is only one known nitric acid
plant and that is reported to be less than
300 tons per day production capacity—
hence no nitric acid plants at the pre ient
time will be affected by these monito ing
requirements.

Similarly, evaluations of sulfuric acid
plants and catalytic eracking catalyst re~
generators at petroleum refineries re-
sulted in the conclusion that minimum
size limijtations of 300 tons per day pro-
duction rate at sulfuric acid plants, and
20,000 barrels per day of fresh feed to
any catalytic cracking unit at petroleum
refineries could be reasonably estab-
lished. Such modifications exempt ap-
proximately 377 and 397 respectively
of such plants on a national basis from
these emission monitoring and reporting
reouirements, while allowing about 9%
of the sulfur dioxide emissions from sul-
furic acid plants and 12% of the par-
ticulate matter emissions from catalytic
cracking units to be emitted to the at-
mosphere without being measured and
reported. (2) The Agency believe that
such modifications provide a reasonable
balance between the costs associated
with emission monitoring and reporting,
and the need to obtain such information.

A number of commentors suggested
that sources be exempt from the pro-
posed emission monitoring regulations if
such sources are located within areas of
the nation that are already attaining .
national standards. The Administrator
does not believe that such an approach
woulld be consistent with Section 110 of
the Clean Air Act, which requires con-
tinued maintenance of ambient stand-
ards after attainment. In many areas,
the standards are being attained only
through effective implementation of
emission limitations. Under the Clean Air
Act. continued compliance with emis-
sion limitations in these areas is just as
important as compliance in areas which
have not attained the standards.

Another major comment concerned
the proposed data reporting require-
ments. Thirty-four (34) commentors ex-
pressed concern at the amount of data
which the proposed regulations required
to be recorded, summarized, and submit-
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ted to the State. It was generally indi-
cated by the cominentors that the data
reporting requirements were excessive.
Commentors questioned the purpose of
reporting all measured data while some
State agencies indicated they have lim-
ited resources to handle such informa-
tion. EPA believes Lhat, in some cases.
the commentors misconstrued the data
reporting reauirements for existing
sources. In light of each of these com-
ments, the final regulations, with respect
to the data reporting requirements for
gaseous pollutants and opacity, have
been modified.

For gaseous emissions, the proposed
regulations required the reporting of all
one-hour averares obtained by the emis-
sion monitor. Because of the comments
on this provision., the Agency has reex-
amined the proposed data reporting re-
quirements. As a result. the Agency has
determined that only information con-
cerning emissions in excess of emission
limitations of the applicahle plan is nec-
essary to satisfy the intent of these reg-
ulations. Therefore, the data reporting
requirements for gaseous pollutants
have been modified. The final regulations
require that States adopt procedures that
would require sources to report to the
State on emission levels in excess of the
applicable emission limitations tj.e., ex-
cess emissions) for the time period spec-
ified in the regulation with which com-
pliance is determined. In other words, if
an applicable emission limitation re-
quired no more than 1.0 pounds per.hour
80. to be emitted for any two-hour aver-
aging period, the data to be reported by
the source should identify the emission
level (i.e., emissions stated in pounds per
hour) averaged over a two-hour time
period. for periods only when this emis-
sion level was in excess of the 1.0 pounds
per hour emission limitation. Further,
sources shall be required to maintain a
record of all continuous monitoring ob-
servations for gaseous pollutants rand
opacity measurements) for a period of
two years and to make such data avail-
able to the State upon request. The final
regulations have also been amended to
add a provision to require sources to re-
port to the State on the apparent reason
for all noted violations of applicable reg-
ulations.

The proposed data reporting require-
ments for opacity have also been modi-
ried. Upon reconsideration of the extent
of the data needed to satisfy the intent
of these regulations, it is the Adminis-
trator's judgment that for opacity States
must obtain excess emission measure-
ments during each hour of operation.
However, before determining excess
emissions, the number of minutes gen-
erally exempted by State opacity regu-
lations should be considered. For ex-
ample, where a regulation allows two
minutes of opacity measurements in
excess of the standard, the State
need only require the source to re-

. port all opacity measurements in excess
of the standard during any one hour,
minus the two-minute exemption. The
excess measurements shall be reported

in actual per cent opacity averaged for
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one clock minute or such other time pe-
riod deemed appropriate by the State.
Averages may be calculated either by
arithmetically averaging a minimum of
4 equally spaced data points per minute
or by integration of the monitor output.

Some commentors rajsed questions
concerning the provisions in the proposed
regulations which allow the use of fuel
analysis for computing emissions of sul-
fur dioxide in lieu of installing a con-
tinuous monitoring device for this pol-
lutant. Of primary concern with the fuel
analysis approach among the com-
mentors was the frequency of the analy-
sis to determine the sulfur content of the
fuel. However, upon inspection of the
comments by the Agency, a more sig-
nificant issue has been uncovered. The
issue involves the determination of what
constitutes excess emissions when a fuel
analysis is used as the method to measure
source emissions. For example, the sulfur
content varies significantly within a load
of coal, i.e, while the average sulfur
content of a total load of coal may be

~within acceptable limits in relation to a

control regulation which restricts the
sulfur content of coal, it is probable that
portions of the coal may have a sulfur
content above the allowable level. Simi-
larly. when fuel oils of different specific
gravities are stored within a common
tank, such fuel oils tend to stratify and
may not be a homogeneous mixture.
Thus. at times. fuel oil in excess of allow-
able limits may be combusted. The ques-
tion which arises is whether the combus-
tion of this higher sulfur coal or oil is a
violation of an applicable sulfur content
regulation. Initial investigations of this
issue have indicated a relative lack of
specificity on the subject.

The Agency is confronted with this
problem not only in relation to specifying
procedures for the emission reporting re-
quirements for existing sources but also
in relation to enforcement considerations
for new sources affected by New Source
Performance Standards. At this time, a
more thorough investigation of the situ-
ation in necessary prior to promulgation
of procedures dealing with fuel analysis
for both oil and coal. At the conclusion
of this investigation, the Agency will set
forth its findings and provide guidance
to State and local control agencies on
this issue. In the meantime, the portion
of the proposed regulations dealing with
fuel analysis is being withheld from pro-
mulgation at this time. As such, States
shall not be required to adopt provisions
dealing with emission monitoring or re-
porting of sulfur dioxide emissions from
those sources where the States may
choose to allow the option of fuel anal-
ysis as an alternative to sulfur dioxide
monitoring. However, since the fuel
analysis alternative may not be utilized
by a source that has installed sulfur di-
oxide control equipment (scrubbers),
States shall set forih legally enforceable
procedures which require emission moni-
tors on such sources, where these emis-
sijon monitoring regulations otherwise
require their installation.

Other Modifications to Proposed Rcg-
ulations. In addition to reducing the
number of monitors required under the

proposcd regulations, & number of modi-
fications to various procedures in the
proposed regulations have been con-
sidered and are included in the final
regulations. One modification which has
becn made is the deletion of the require-
ment to install continuous monitors at
“the most representative’ location. The
final regulations require the placement
of an'emission monitor at “a representas
tive” location in the exhaust gas system.
In many cases ‘‘the most representative”
location may be difficult to locate and
may be inaccessible without new plat-
forms, ladders, etlc., being installed. Fur-
ther, other representative locations can
provide adequate information on pollut-
ant emissions if minimum criteria for
selection of monitoring locations are ob-
served. Guidance in determining a repre-
sentative sampling location is contained
within the Performance Specification
for each pollutant monitor in the emis-
sion monitoring regulations for New
Source Performance Standards (Appen-
dix B, Part 60 of this Chapter). While
these criteria are designed for new
sources, they are also useful in .deter-
mining representative locations for ex-
fsting sources. :

A further modification to the proposed
regulation is the deletion of the require-
ment for new performance tests when
continuous emission monitoring equip-
ment is modified or repaired. As pro-
posed, the regulation would have re-
quired a new performance test whenever
any part of the continuous emission
monitoring system was replaced. This
requirement was originally incorporated
in the regulations to assure the use of
a well-calibrated, finely tuned monitor.
Commentors pointed out that the re-
quirement of conducting new perform-
ance tests whenever any part of an in-
strument is changed or replaced is costly
and in many cases not required. Upon
evaluation of this comment, the Admin-
istrator concurs that performance tests
are not required after each repair or re-
placement to the system. Avppropriate
changes have been made to the regula-
tions to delete the requirements for new
performance tests. However., the final
rcgulations require the reporting of the
various repairs made to the emission
monitoring system durine each quarter
to the State. Further, the State must
have wrocedures to require sources to re-
port to the State on a quarterly basis in-
formation on the amount of time and the
reason why the continuous monitor was
not in operation. Also the State must
have legallv enforceable procedures to
reouire a source to conduct a new per-
formance test whenever. on the basis of
available information, the State deems
surh test fs necessary.

The time period proposed for the in-
stallation of the reauired monitorine
svstem. i.e., one vear after plan apnroval.
wns thoucht hv 21 commentors to be too
hrief. primarilv berause of lack of avalil-
able instruments, the lack of trained ner-
sonnel and the time available for instal-
Iation of the required monitors. Eauip-
ment supnliers were contncted by the
Acency and thev confirmed the avail-
ability of emission monitors. However.
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the Administrator has determined that
the time necessary for purchase. instal-
lation and performance testing of such
monitors may reguire more than one
year for certain installations, cspecially
where gaseous monitors are required. In
order to provide sources with ample time,
the Agency has modified the final regula-
tions to allow States to adopt procedures
that will provide sources 18 months after
the approval or promulgation of the re-
vised SIP to satisfy the installation and
performance testing procedures required
by these continuous monitoring regula-
tions. A provision is also included to al-
low. on a case-by-case basis. additional
extensions for sources where good faith
efforts have been undertaken to purchase
and install equipment. but where such
installation cannot be accomplished
within the time period prescribed by
the regulations.

A number of State and local agencies
also commented on the lack of time pro-
vided sources to install the monitors re-
quired by the proposed regulations.
These arencies also indicated that they
must acquire sufficient skilled manpower
to implement the regulations, such as
personnel to provide guidance to sources.
to monitor performance tests and to
ahalvze the emission data that are to be
submitted by the sources. Further, some
State agencies indicated that more than
six months was needed to develop the
necessary plan revisions. Most State
agencies who commented stated that one
vear should be provided to allow States
to revise their SIP's. The Administrator
is aware of the various priorities which
confront State and local agencies at this
time (e.g.. compliance schedules. enforce-
ment actions, litigation proceedings, re-
evaluation of adequacy of SIP's to attain
and maintain national standards. etc.)
and, as such, believes that a six-month
postponement in the submittal of plan
revisions to require emission monitoring
and reporting is justified and prudent.
Hence, States must submit plan revisions
to satisfy the requirements of this sec-
tion within one year of promulgation of
these regulations in the FEpErRAL REGIS-
Ter. However., States are advised that
such plan revisions may be submitted
any time prior to the final date, and are
encouraged to do so where possible.

The proposed regulations provided the
States with the option of allowing sources
to continue to use emission monitoring
equipment that does not meet perform-
ance specifications set forth in the regu-
lations for up to five years from the date
of approval of the State regulations or
EPA promulgation. Some commenters
asked that this provision be extended
indefinitely. In some cases they indicated
they had recently purchased and had
already installed monitoring systems
which were only marginally away from
meeting the applicable performance spec-
ifications. The Agency believes, how-
ever, that such a modification to the pro-
posed regulations should not be allowed.
It is believed that such a provision would
result in inadequate monitoring systems
being maintained after their useful life
has ended. Though some monitoring sys-
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tems will probably last longer than five
vears, it is believed that this time period
will provide adequate time to amortize
the cost of such equipment. In cases
where existing emission monitors are
known not to provide reasonable esti-
mates of emissions, States should con-
sider more stringent procedures to pro-
vide a more speedy rectirement of such
emission monitoring systems.

Some commentors raised the question
of whether existing oxygen monitors
which are installed in most fossil fuel-
fired steam generating boilers to monitor
excess oxygen for the purposes of com-
bustion control could be used to satisfy
the requirement for monitoring oxygen
under the proposal. Upon investigation.
it has been determined that, in some
cases, such oxygen monitors may be used
provided that they are located so that
there is no influx of dilution air between
the oxygen monitor and the continuous
pollutant monitor. In some cases, it may
be possible to install the continuous
monitoring device at the same location
as the existing oxygen monitor. Care
should be taken., however, to assure that
a representative sample is obtained. Be-
cause of the various possibilities that
may arise concerning the usefulness of
existing oxygen monitors, the State
should determine, after a case-by-case
review, the acceptability of existing oxy-
gen monitors.

Another technical issue which was
raised suggested that continuous emis-
sion monitors which provide direct
measurements of pollutants in units com-
parable to the emission limitations and
other devices not specifically identified
in the proposed regulations are avail-
able for purchase and installation. The
Agency is aware that various monitor-
ing systems exist but has not as yet de-
termined specific performance specifica~
tions for these monitoring systems that
are directly applicable to the source
categories covered by these regulations.
However, it is not EPA's intent to deny
the use of any equipment that can be
demonstrated to be reliahle and accurate.
If monitors can be demonstrated to pro-
vide the same relative degree of accuracy
and durability as provided by the per-
formance specifications in Appendix B
of Part 60. they shall generally be ac-
ceptable to satisfy the requirements of
these regulations under Section 3.9 of
Appendix P. Further, where alternative
procedures {(e.g.. alternate procedures
for conversion of data to units of appli-
cable regulations) can be shown by the
State to be equivalent to the procedures
set forth in Appendix P of these regula-
tions. then such alternate procedures
may be submitted by the State for ap-
proval by EPA. Section 3.9 of Appendix P
identifies certain examples where alter-
native emission monitoring systems or
alternative procedures will generally be
considered by the Agency for approval.

It should be noted that some sources
may be unable to comply with the regu-
lations because of technical difficulties,
(e.g., the presence of condensed water
vapor in the flue gas), physical limita-
tions of accessibility at the plant facility,

or. in other cases, because of extireme
cconomic hardship. States should use
their judgment in implementing these
requirements in such cases. Section 6 of
Appendix P of this Part provides various
examples where the installation of con-
tinuous emission monitors would not be
feasible or reasonable. In such cases
alternate emission monitoring (and re-
porting' by more routine methods, stch
as manual stack testing, must be re-
quired. States in preparing their revised
SIP must set forth and describe the cri-
teria they will use to identify such un-
usual cases. and must further describe
the alternative procedures they will im-
plement to otherwise satisfy the intent of
these regulations. States are advised that
this provision is intended for unusual
cases, and, as such, should not be widely
applied.

It was pointed out by some com-
mentors that carbon dioxide monitors
could probably be used in lieu of oxygen
monitors to provide information to con-
vert emission data to the units of the
applicable State regulation. Detailed
discussion of the technical merits and
Jimitations of this approach is discussed
in the Preamble to the Part 60 Regula-
{ions. As pointed out in that Pream .le,
such monitors may be used in certain
situations. Modifications have therefore
been made to the Part 51 regulations to
allow the use of such monitors which in-
clude references to technical specifica-
tions contained in Part 60 for carbon di-
oxide monitors. Also, the cycling time for
oxygen monitors has been changed from
one hour to 15 minutes to correspond to
the specification in Part 60, The differ-
ence between cycling times in the two
proposals was an oversight. The cycling
time for carbon dioxide monitors will
also be 15 minutes as in Part 60.

A number of other miscellaneous tech-
nical comments were also received. Com-
mentors indicated that the proposed ex-
emption for opacity monitoring require-
ments that may be granted to oll-fired
and gas-fired steam generators should
also apply to units burning a combina-
tion of these fuels. The Administrator
concurs with this suggestion and an ex-
emption for such sources burning oil and
gas has ben provided in the final regu-
lations subject to the same restrictions
as are imposed on oil-fired steam
generators.

As previously: indicated, the regula-
tions for emission monitoring for exist-
ing sources refer in many cases to the
specific performance specifications set
forth in the emission monitoring regula-
tions for new sources affected by Part 60.
Many of the comments received on the
proposed regulations in effect pointed to
jssues affecting both proposals. In many
cases. more specific technical issues are
discussed in the Preamble to the Part 60
Regulations and as such the reader is
referred to that Preamble. Specifically,
the Part 60 Preamble addresses the fol-
lowing topics: data handling and report-
ing techniques: requirements for report-
ing repairs and replacement parts used.
location of monitoring instruments:
changes to span requirements, operating
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frequency requirements, sulfuric acid and
nitric acid plant conversion factors:
and, for opacity monitoring equipment,
changes in the cycling time and in alipn-
ment procedures. The reader is cau-
tioned, however, that specific reference
to regulations in the Part 60 Preambic
is strictly to federal New Source Perform-
ance Regulations rather than State and
local control agency regulations which
afTect existing sources and which are part
of an applicable plan.

In addition to the many technical
comments received, a number of legal
issues were raised. Several commentors
questioned EPA's statutory authority to
promulrzate these regulations and pointed
out other alleged legal defects in the pro-
posal. The Administrator has considered
these comments, and has found them un-
persuasive.

One commentor argued that new 40
CFR 51.19(e) will require “revisions” to
existing state plans; that “'revisions’ may
be called for under Section 110¢a) (2(H)
of the Clean Air Act only where EPA has
found that there are "“improved or more
expeditious methods™ for achieving am-
bient standards or that a state plan is
“substantially inadequate’ to achieve the
standards: that the new regulation is
based upon neither of these findings; and
that therefore there is no statutory au-
thority for the regulation. This argu-
ment fails to take cognizance of Section
110(a) (2) (F) (ii) of the Act, which man-
dates that all state implementatjon plans
contain self-monitoring requirements.
The fact that EPA originally accepted
plans without these regquirements be-
cause of substantial uncertainty as to the
reliability of self-monijtoring equipment
does not negate the mandate of the
statute.

In essence, new § 51.19(e) does not call
for “revisions’ as contemplated by the
Act. but for supplements to the original
plans to make them complete. At any
rate, it is the Administrator's judgment
that the new self-monitoring require-
ments will result in a “more expeditious"
achievement of the ambient standards.
Since these requirements are valuable
enforcement tools and indicators of mal-
functions, they should lead to a net de-
crease in emissions.

Other commentors argued that even if
EPA has statutory authority to require
sel{-monitoring, it has no authority to
impose specific minimum requirements
for state plans, to require “continuous”
monitoring, or to require monitoring of
oxygen, which is not a pollutant. These
comments fail to consider that a basic
precept of administrative law is that an
agency may fill in the broad directives of
legislation with precise regulatory re-
quirements. More specifically, the Ad-
ministrator has authority under Section
301(a) of the Clean Air Act to promul-
gate “such regulations as are necessary
to carry out his functions under the Act'.
Courts have long upheld the authority of
agencies to promulgate more specific re-
quirements than are set forth in en-
abling legislation, so long as the require-
ments are reasonably related to the pur-
poses of the legislation. Since the Act
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requires self-monitoring without further
guidance., EPA surely has the authority
to set specific requirements in order to
carry out its function of assuring that the
Act is properly implemented.

In EPA's judement, the requirements
set forth in §51.19¢e) are necessary to
assure that each state's self-monitoring
program is sufficient to comply with the
Act’'s mandate. The fact that oxygen and
carbon dioxide are not air pollutants
controlled under the Act is legally ir-
relevant, since in EPA’s judgment. they
must be monitored in order to convert
measured emission data to units of emis-
sion standards.

Other commentors have argued that
the self-monitoring requirements violate
the protection against self-incrimination
provided in the Fifth Amendment to the
U.8. Constitution, and that the informa-
tion obtained from the monitoring is so
unreliable as to be invalid evidence for
use in court.

There are two reasons why the self-
tncrimination argument is invalid. First,
the self-incrimination privilege does not
apply to corporations, and it is probable
that a great majority of the sources cov-
ered by these requirements will be owned
by corporations. Secondly, courts have
continually recognized an exception to
the privilege for “records required by
law", such as the self-monitoring and
reporting procedures which are required
by the Clean Air Act. As to the validity
of evidence issue, in EPA’s opinion, the
required performance specifications will
assure that self-monitoring equipment
will be sufficientlv reliable to withstand
attacks in court.

Finally, some comments reflected a
misunderstanding of EPA’s suggestion
that states explore with counsel ways to
draft their regulations so as to automati-
cally incorporate by reference future
additions to Appendix P and avoid the
time-consuming plan revision process.
(EPA pointed out that public participa-
tion would still be assured, since EPA's
proposed revisions to Appendix P would
always be subject to public comment on
a nation-wide basis.)

EPA’'s purpose was merely to suggest
an approach that a state may wish to
follow if the approach would be legal
under that state’'s law. EPA offers no
opinion as to whether any state law
would allow this. Such a determination
i5 up to the individual states.

Summary of Revisions and Clarifica-
tions to the Proposcd Regulations.
Briefly, the revisions and clarifications to
the proposed regulations include:

(1) A clarification to indicate that con-
tinuous emission monitors are not re-
quired for sources unless such sources
are subject to an applicable emission
Jlimitation of an approved SIP.

(2) A revision to require emission
monitors for oxides of nitrogen in only
those AQCR's where the Administrator
has specifically called for a control
strategy for nitrogen dioxide.

(3) A revision to include a general pro-
vision to exempt any source that clearly
demonstrates that it will cease operation

within five vears of the inclusion of moni-
toring requirements for the source in
Appendix P.

(4) Revisions to exempt smaller-sized
sources and infrequently used sources
within the specified source categories.

(5) A revision to the data reporting
requirements to-require the submittal by
the source of the State, emission data in
excess of the applicable emission limita-
tion for both opacity and gaseous pol-
lutants, rather than all measured data, as
proposed A provision has been added to
reguire information on the cause of all
noted violations of applicable regulations.

(6 A clarification to indicate that the
continuous monitoring of oxygen is not
required unless the continuous monitor-
ing of sulfur dioxide and/or nitrogen
oxides emissions is required by the appli-
cable SIP.

(7) A revision to allow the placement
of continuous emission monitors at “a
representative location” on the exhaust
gas system rather than at ‘‘the most
representative location” as required by
the proposed regulations.

(8) A revision to delete the require-
ments of new performance tests each
time the continuous monitoring equip-
ment is repaired or modified. However, a
new provision is included to require that
a report of all repairs and maintenance
performed during the quarter shall be re-
ported by the source to the State.

(9) A modification to provide sources
18 months rather than one year after
approval or promulgation of the revised
SIP to comply with the continuous moni-
toring regulations adopted by the States.

(10) A modification to provide States
one year, rather than the six months
after the promulgation of these régula-
tions in the FeEpERAL REGISTER to submit
plan revisions to satisfy the requirements
promulgated herein.

Requirements of States. States shall be
required to revise their SIP's by Octo-
ber 6, 1976 to include legally enforceable
procedures to require emission monitor-
ing, recording and reporting, as a mini-
mum for those sources specified in the
regulations promulgated herein. While
minimum requirements have been estab-
lished, States may, as they deem appro-
priate, expand these requirements.

The regulations promulgated herein
have been revised in light of the various
comments to generally provide a more
limited introduction into this new meth-
odology. Cooperation among aflected
parties, i.e., State and local control agen-
cies, sources, instrument manufacturers
and suppliers. and this Agency Is neces-
sary to move successfully forward in
these areas of emission monitoring and
reporting prescribed in the Clean Air
Act. Assistance can be obtained from the
EPA Regional Offices in relation to the
technical and procedural aspects of these
regulations.

Copies of documents referenced in this
Preamble are available for public inspec-
tion at the EPA Freedom of Information
Center, 40} M Street. 5. W., Washington,
D.C. 20460. The Agency has not pre-
pared an environmental impact state-
ment for these regulations since they
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were proposed (September 11, 1974) prior
to the effective date for requiring volun-
tary environmental impact statements
on EPA's regulatory actions tsee 39 FR
16186, May 7, 1974).

The regulations set forth below are
promulgated under the authority of sec-
tions 110¢a) (2) (P G -(iiD) and 301(R)
of the Clean Air Act, as amended {42
U.8.C. 185Tc-5(a) (2> (F) (i)Y ~(iiiy, 1857g
(a)] and are eflective November 5, 1975.

Dated: September 23, 1975.

JOHN QUARLES,
Acting Administrator.
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1. Section 51.1 is amended by adding
paragraphs (2), (aa), (bb), (cc), (dd),
and (ee) as follows:

§ 51.1 Definitions.

L] - . - L

(z) “Emission standard” means a reg-
ulation (or portion thereof) setting forth
an allowable rate of emissions, level of
opacity, or prescribing equipment or fuel
specifications that result in control of
air pollution emissions.

(ag) “Capacity factor” means the
ratio of the average load on a machine or
equipment for the period of time consid-
ered to the capacity rating of the ma-
chine or equipment.

(bb) “Excess emissions™ means emis-
stons of an air pollutant in excess of an
emission standard.

(cc) “Nitric acid plant” means any fa-
cility producing nitric acid 30 to 70 per-
cent in strength by either the pressure or
atmospheric pressure process.

(dd) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process by burning elemental sul-+
fur, alkylation acid, hydrogen sulfide, or
acid sludge, but does not include facili-
ties where conversion to sulfuric acid is
utilized primarily as a means of prevent-
ing emissions to the atmosphere of sul-
fur dioxide or other sulfur compounds.

(ee) “Fossil fuel-fired steam gener-
ator” means a furnace or boiler used in
the process of burning fossil fuel for the
primary purpose of producing steam by
heat transfer.

2. Section 51.19 is amended by adding
paragraph (e) as follows:

$51.19

(e) Legally enforceable procedures to
require stationary sources subject to
emission standards as part of an appli-
eabie plan to install, calibrate, maintain,
and opcrate equipment for continuously
monitoring and recording emissions; and
o provide other information as specified
8 Appendix P of this part. :

Source surveillance,
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(1) Such procedures shall identify the
types of sources. by source category and
capacity. that must install such instru-
ments, and shall identify for each source
category the pollutants which must be
monitored.

(2) Such procedures shall, as a mini-
mum, require the types of sources set
forth in Appendix P of this part (as such
appendix may be amended from time to
time) to meet thc applicable require-
ments set forth therein.

(3) Such procedures shall contain pro-
visions which require the owner or op-
erator of each source subject to continu-
ous emission monitoring and recording
requirements to maintain a file of all
pertinent information. Such information
shall include emission measurements,
continuous monitoring system perform-
ance testing measurements, performance
evaluations, calibration checks, and ad-
justments and maintenance performed
on such monitoring systems and other re-
ports and records required by Appendix
P of this Part for at least two years fol-
lowing the date of such measurements or
maintenance.

(4) Such procedures shall require the
source owner or operator to submit in-
formation relating to emissions and
operation of the emission monitors to the
State to the extent described in Appendix
P as frequently or more f{requently as
described therein.

(5) Such procedures shall provide that
sources subject to the requirements of
§51.19(ei (2) of this section shall have
installed all necessary equipment and
shall have begun monitoring and record-
ing within 18 months of (1) the approval
of a State plan requiring monitoring for
that source or (2) promulgation by the
Agency of monitoring requirements for
that source. However, sources that have
made good faith efforts to purchase, in-
stall, and begin the monitoring and re-
cording of emission data but who have
been unable to complete such installa-
tion within the time period provided may
be given reasonable extensions of time as
deemed appropriate by the State.

(6) States shall submit revisions to the
applicable plan  which implement the
provisions of this section by October 6,
1976.

3. In Part 51, Appendix P is added as
follows:

» L] . » *
APPINDIX P—MINIMUM EMISSION MONITORING
REQUIREMENTS

1.0 Purpose. This Appendix P sets forth
the minimum requirements for continuous
emission monitoring and recording that each
State Implementation Plan must include in
order to be cpproved under the provisions of
40 CFR 51.19(e). These requirements include
the source categories to be affected: emission
monttoring, recording. and reporting re-
quirements for thcse sources; performance
specifications for accuracy, reliabllity, and
durability of acceptable monitoring systems;
and techniques to convert ecmission datn to
units of the applicable State emission stand.
ard. Such data must be reported to the State
as an indication of whether proper mainte-
nance and operating procedurcs arc befhg
utitized by source operators to maintain
emission levels at or below emission stand-
ards. Such data may be used directly or in-

directly for compliance determination or any
other purpose dzemcd appropriate by the
State. Though the monitoring reqitirements
are specified in detall, States are given some
fiexibility to resolve difficulties that may
arise during the implementation of these
regulations.

1.1 Applicability.

The State plan shall require the owner or
operator of an emfirsion source in a category
listed in this Appendix to: (1) install, call-
brate, operate, and maintain all monitoritg
equipment necessary for continuously moni-«
toring the pollutants specified in this Ap-
pendix for the applicable source category:;
and (2) complete the installation and per-
formarnce tests of such equipment and begin
monlitoring and recording within 18 months
of plan approval or promulgation. The source
categorles and the respective monitoring re-
quirements are listed below.

1.1.1 Fossil fuel-fired steam generators, a%
specified in parapgraph 2.1 of this appendix,
shall be monitored for opacity, nitrogen
oxides emissions, sulfur dioxide emissions,
and oxygen or carbon dioxide.

1.1.2 Fluid bed catalytic cracking unit
catalyst regenerators, as specified in para-
graph 2.4 of this appendix, shall be moni-
tored for opacity.

1.1.3 Sulfuric acid plants, as specified in
paragraph 2.3 of this appendix, shall be
monitored for sulfur dioxide emissions.

1.1.4 Nitric acid plants, as specified in
paragraph 2.2 of this appendix, shall be
monjtored for nitrogen oxides emissions.

1.2 Ezemptions.

‘The States may include provisions within
their regulations to grant exemptions from
the monitoring requirements of paragraph
1.1 of this appendix for any source which is:

1.2.1 subject to a new source performance
standard promulgated in 40 CFR Part 60
pursuant to Section 111 of the Clean Air
Act: or .

1.2.2 not subject to an applicable emission
standard of an approved plan; or

1.23 schediuled for retirement within 5§
vears after inclusion of monitoring require-
ments for the source in Appendix P, provided
that adequate evidence and guarantees are
provided that clearly show that the source
will cease operations prior to such date.

1.3 Ezxtensions.

States may allow reasonable extensions of
the time provided for installation of monitors
for facilities unable to meet the prescribed
timeframe (ie., 18 months from plan ap-
proval or promulgation) provided the owner
or operator of such facility demonstrates that
good faith efforts have been made to obtain
and install such devices within such pre-
scribed timeframe.

14 Monitoring System Malfunction.

The State plan may provide a temporary
exemption from the monitoring and report-
ing requirements of this appendix during any
period of monitoring system malfunction,
provided that the source owner or operator
shows, tn the satisfaction of the State, that
the malfunction was unavoldable and is
being repaired as expeditiously as practicable.

20 Minimum Monitoring Requirement,

States must, as & minimum. require the
sources listed in paragraph 1.1 of this appen-
dix to meet the following basic requirements.

2.1 Fossil fuel-fired steam gcncrators.,

Each fosst] fuel-fired steam generator. ex-
cept ns provided in the following subpara-
graphs, with an annunl average capacity fac-
tor of greater than 30 percent, as reported to
the Fedcral Power Commission for calendar
year 1074, or ns otherwise demonstrated to
the State by the owner or operator, shall con-
form with the following monitoring require-
ments when such facility is subject to an
cemission standard of an applicable plan for
the pollutant in question.
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2.1.1 A continuous monitoring system for
the measurement of opacity which meets the
performance specifications of paragraph
3.1.1 of this appendix shall be installed, cali-
brated., maintained, and operated In accord-
ance with the procedurer of this appendix by
the owner or operator of anv such steam
generator of greater than 250 million BTU
per hour heat {nput except where:

2.0.1.1 gaseous fuel is the only fuel burned,
or

2.1.12 oll or & mixture of gas and ol are
the only fuels burned and the source is able
to comply with the applicable particulate
matter and opacity regulations without utili-
zation of particulate matter collection
equipment. and where the source has never
been found, through anv administrative or
Judicial proceedings. to be In violation of any
visible emission standard of ‘the applicable
plan. 4

2.1.2 A continuous monitoring system for
the measurement of sulfur dioxide which
mects the performance specifications of parn-
grRph 3.1.3 of this appendix shall be installed,
calibrated, maintained, and operated on any
fossil fuel-fired steam generator of greater
than 250 million BTU per hour heat input
which has i{nstalled sulfur dioxtde pollutant
control equipment.

2.1.3. A contlnuous monitoring system for
the measurement of nitrogen oxides which
‘meets the performance specification of para-
graph 3.1.2 of this appendix shall be installed,
calibrated. maintained, and operated on fos-
sil fuel-fired steam generators of greater
than 1000 million BTU per hour heat input
when such facility is located in an Air Qual-
ity Control Region where the Admlnistrator
has specifically determined that a control
strategy for nitrogen dioxide Is necessary to
attain the national standerds, unless the
source owner or operator demonstrates dur-
ing source compliance tests as required by
the State that such a source emits nitrogen
oxides at levels 30 percent or more below the
emission standard within the applicable
plan,

2.14 A continuous monitoring system for
the measurement of the percent oxygen or
carbon dioxide which meets the perform-
ance specifications of paragraphs 314 or
3.1.5 of this appendlix shall be Installed, call-
brated, operated, and mnaintained on fossl!
fuel-fired steam generators where measure-
ments of oxygen or carbon dioxide in the flue
gas are required to convert either sulfur di-
oxide or nitrogen oxides continuous emis-
sinn monitoring data. or both, to units of
the emission standard within the applica-
ble plan.

2.2 Nitric arid plants.

Each nitric acid plant of greater than 300
tons per day production capacity, the pro-
duction capacity being expressed as 100 per-
cent acld, located in an Alr Quality Control
Region where the Administrator has specif-
ically determined that a control strategy for
nitrogen dloxide is necessary to attain the
national standard shall install, calibrate,
maintain, and operate a continuous moni-
toring system for the measurement of nitro-
gen oxides which meets the performance
specifications of paragraph 3.12 for each
nitric scid producing facility within such
plant.

2.3 Sulfuric acid plants.

Each Bulfuric acld plant of greater than
300 tons per day production capacity, the
production being expressed as 100 percent
acid. shall install, calibrate, maintain and
operate a continuous monitoring system for
the measurement of sulfur dioxide which
meets the performance specifications of 3.1.3
for each sulfuric acid producing facility
withtn such plant.

2.4 Fluid bed catalytic cracking unit cata-
lyst regencrators at petroleum refineries.
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Each catalyst regenerator for fluid bed
catalytic cracking units of greater than 20.-
000 barrels per day fresh feed capacity shall
install, calibrate, maintain, and operate o
continuous monitoring rystem for the meas-
urement of opacity which meets the per-
formance specifications of 3.1.1.

30 Minimum specifications.

All State plans shall require owners or op-
erators of monitoring equipment installed
to comply with this Appendix, except as pro-
vided {n paragraph 3.2, to demonstrate com-
pliance with the following performance spec-
ifications.

3.1 Performance specifications.

The performance specifications set forth
in Appendix B of Part 60 are incorporated
herein by reference. and shall be used by
States to determine acceptabllity of monitor-
ing equipment installed pursuant to this
Appendix except that (1) where reference Is
made to the “Administrator’” In Appendix B.
Part 60, the term “State' should be inserted
for the purpose of this Appendix (e.g. ih
Performance Specification 1, 1.2, *. . . moni-
toring systems subject to approval by the
Administrator,” should be interpreted as,
‘.. . monitoring systems subject to approval
by the State'”), and (2) where reference is
made to the “Reference Method” in Appendix
B. Part 60, the State may allow the use of
either the State approved reference method
or the Federally approved reference method
as published in Part 60 of this Chapter. The
Performance Specifications to be used with
each type of monitoring system are listed
below.

3.1.1 Continuous monitoring systems for
measuring opacity shall comply with Per-
formance Specification 1.

3.1.2 Continuous monitoring systems for
measuring nitrogen oxides shall comply with
Performance Specification 2.

3.13 Continuous monitoring systems for
measuring sulfur dioxide shall comply with
Performance Specification 2.

3.1.4 Continuous monitoring systems for
measuring oxygen shall comply with Per-
formance Specification 3.

3.1.56 Continuous monttoring systems for
measuring carbon dioxide shall comply with
Performance Specification 3.

3.2 Exzemptions.

Any source which has purchased an emis-
slon monitoring system(s) prior to Septem-
ber 11, 1874, may be exempt from meeting
such test procedures prescribed in Appendix
B of Part 60 for a period not to exceed five
years from plan approval or promulgation.

3.3 Caltbration Gases.

For nitrogen oxides monitoring systems in-
stalled on fossil fuel-fired steam generators
the pollutant gas used to prepare calibration
gas mixtures (Section 2.1, Performance Spec-
ification 2, Appendix B, Part 60) shall be
nitric oxide (NO). For nitrogen oxides mon-
itoring systems, Installed on nitric acid plants
the pollutant gas used to prepare calibration
gas mixtures (Section 2.1, Performance Spec-
ification 2, Appendix B, Part 60 of this Chap-
ter) shall be nitrogen dloxide (NO,). These
gases shall also be used for daily checks under
paragraph 3.7 of this appendix as applicable.
For sulfur dioxide monitoring systems in-
stalled on fossil fuel-fired steam generators
or sulfuric acid plants the pollutant gas used
to prepare calibration gas mixtures (Section
2.1, Performance Specification 2, Appendix B,
Part 60 of this Chapter) shall be sulfur di-
oxide (S0,). Bpan and zero gases should be
traceable to National Bureau of Standards
refcrence pnses whenever these reference
gases are avallable. Every six months from
date of manufacture, span and zero gases
shall be rennalyzed by conducting triplicate
analyses using the refcrence methads tn Ap-
pendix A. Part 60 of this chapter as follows:
for sulfur dloxide, use Reference Method 6;
for nitrogen oxides, use Reference Method 7,

and for carbon dioxide or oxygen. use Ref-
erence Method 3. The gases may be analyzed
at less frequent intervals if Jonger shelf lives
are guaranteed by the manufacturer.

3.4 Cycling times.

Cycling times Include the total time 8
monitoring system requires to sample,
analyze and record an emission measurement.

3.4.1 Continuous monitoring systems for
measuring opacity shall complete a mini-
mum of one cycle of operation (sampiing,
analyzing. and dala recording) for each suc-
cessive 10-second period

3.4.2 Continuous monitoring systems for
measuring oxides of nitrogen. carbon diox-
ide, oxygen, or sulfur dioxide shall complete
a minimum of one cycle of operation (sam-
pling. analyzing. and data recording) for
each successive 15-minute period.

3.5 Monitor location.

State plans shall require all continuous
monitoring systems or monitoring devices to
be installed such that representative meas-
urements of emissions or process parameters
(1.e., oxygen, or carbon dioxide) from the af-
fected facility are obtained. Additional guid-
ance for location of continuous monitoring
systems to obtain representative samples are
contalned in the applicable Performance
Specifications of Appendix B of Part 60 of
this Chapter.

3.6 Combined effluents.

When the effuents from two or more af-
fected facflities of similar design and operat-
ing characteristics are combined before being
released to the atmosphere. the State plan
may allow monitoring systems to be installed
on the combined effuent. When the affected
facilities are not of similar design and operat-
ing characteristics, or when the efluent from
one affected facllity is released to the atmos-
phere through more than one point, the State
should establish alternate procedures to im-
plement the intent of these requirements.

3.7 2ero and drift.

State plans shall require owners or opera-
tors of all continuous monitoring systems
installed in accordance with thé require-
ments of this Appendix to record the zero and
span drift in accordance with the method
prescribed by the manufacturer of such in-
struments; to subject the instruments to the
manufacturer's recommended zero and span
check at least once daily unless the manu-
facturer has recommended adjustments at
shorter intervals, in which case such recom-
mendations shall be followed: to adjust the
zero and span whenever the 24-hour eero
drift or 24-hour calibration drift limits of
the applicable performance specifications in
Appendix B of Part 60 are exceeded: and to
adjust continuous monitoring svstems refer-
enced by paragraph 3.2 aof this Appendix
whenever the 24-hour gero drift or 24-hour
calibration drift exceed 10 percent of the
emission standard.

3.8 Span.

Instrument span should be approximately
200 per cent of the expected Instrument data
display output corresponding to the emission
standard for the source.

3.9 Alternative procedurcs and require-
ments.

In cases where States wish to utilize differ.
ent, but equivalent, procedures and requlire-
ments for continuous monijtoring systems,
the State plan must provide a description of
ruch alternative proceduers for approval by
the Administrator. Some examples of ‘Situa-
tions that may require alternatives follow:

3.9.1 Alternative monitoring requirements
to accommodate continuous monitoring sys-
tems thnt require corrections for stack mois-
ture conditions te.g., an instrument measur-
ing steam generator 8O, emissions on & wet
basis could be used with an instrument mea-
suring oxygen concentration on a dry basis
if ncceptable methods of measuring stack
molsture conditions are used to allow ac-
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curate adjustment of the measured SO, con-
centration to dry basis)

392 Alternative locations for installing
continuous Mmonitonng sistems or monitor-
ing deivlces when the owner or operator can
demonstrate that installation at alternative
locations will enable accurate and represent-
ative measurcnients.

3.9.3 Alternative procedures for perform-
ing calibration checks (e.g.. some instruments
may demonstrate superfor drift characterls-
tics that require checking at less frequent
intervals).

3.9.4 Alternatlive monitoring requirements
when the eMuent from one affected facllity or
the combined efMuent from two or more
tdenticr! affected factlities is released to the
atmosphere through more than one .point
(e.g.. an extractive, gaseous monitoring sys-
tem used at several points may be approved
i1 the procedures recommended arce suitable
for generating accurate emission averages).

395 Alternative continuous monitoring
systems that do not meet the spectral re-
sponse requirements in Performance Speci-
fication 1, Appendix B of Part 60, but ade-
quately demonstrate a definite and consistent
relationship between their measurements
and the opacity measurements of a8 system
complving with the requirements in Per-
formance Specification 1. The State may re-
quire that such demonstration be performed
for each aflected facllity.

40 Mintmum data requirements.

The following paragraphs set forth the
minimum data reporting requirements neces-
sary to comply with §51.19(e} (3) and (4).

41 The State plan shall require owners
or operators of facilities required to install
continuous monitoring systems to submit a
written report of excess emissions for each
calendar quarter and the nature and cause of
the excess emissions. if known. The averaging
period used for data reporting should be
established by the State to correspond to the
averaging period specified in the emission
test method used to determine compliance
with an emission standard for the pollutant "’
source category in question. The required re-
port shall include, as 8 minimum, the data
stipulated in this Appendix.

4.2 For opacity measurements, the sum-
mary shall consist of the magnitude in actual
percent opacity of all one-minute (or such
other time period deemed appropriate by the
State) averages of opacity greater than the
opacity standard in the applicable plan for
each hour of operation of the facility. Aver-
age values may be obtained by integration
over the averaging period or by arithmet{.
cally averaging a minimum of four equally
spaced. instantaneous opaclty measuremerits
per minute. Any time period exempted shall
be considered before determining the excess
averages of opacity (e.g. whenever a regu-
Iation allows two minutes of opacity meas-
urements {n excess of the standard, the State
shall require the source to report all opacity
averages, in any one hour, in excess of the
standard. minus the two-minute exemp-
tion). If more than one opacity standard
spplies. excess emissions data must be sub-
mitted in relation to all such standards.

4.3 For gaseous measurements the sum-
mary shall consist of emission averages, in
the units of the applicable standard, for each
averaging period during which the appli-
cable standard was exceeded.

44 The date and time identifying each
period during which the continuous moni-
toring system was inoperative, except for
zero and span checks, and the nature of
gystem repairs or adjustments shall be re-
ported. The State may require proof of con-
ttnuous monitoring system performance
whenever system repairs or adjustments have
been made.
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4.5 When no excess emissions have oc-
curred and the continuous monltoring sys-

tem(s) have not been inoperative, repaired.’

or adjusted. such information shall be in-
cluded in the report

4 6 The State plan shall require owners or
operators of aflected facilities to maintain
a file of all information reported in the guar-
teriy summaries, and all other data collected
either by the continuous monitoring system
or as necessary to convert monitoring datn
to the uhits of the applicable standard for
a minimum of two years from the date of
collection of such data or submission of
such summaries.

6.0 Data Reduction

The State plan shall requirc owners or
operators of Aaflected facllities to use the
following procedures for converting monl-
toring data to units of the standard where
necessary.

5.1 For fossll fuel-fired steam generators
the following procedures shall be used to
convert gaseous emission monitoring data in
parts per million to g/million cal (Ib/million
BTU) where necessary:

5.1.1 When the owner or operator of a
fossil fuel-fired steam generator elects under
subparagraph 2.1.4 of this Appendix to meas-
ure oxygen in the flue gases, the measure-
ments of the pollutant concentration and
oxygen concentration shall each he on a dry
basis and the following converslon procedre
used:

20,9
20.9- 670,

5.1.2 When the owner or operator elects
under subparagraph 2.1.4 of this Appendix
to measure carbon dioxide in the fiue gases,
the measurement of the pollutant concen-
tration and the carbon dioxide concentration
shall each be on a consistent basis (wet or
dry) and the following conversion procedure

used:
_100

5.1.3 The values used ln the equatlons un-
der paragraph 5.1 are derived as follows:

E=pollutant emission, g/miilion
cal (1b/million BTU),

C=pollutant concentration, g’

* dsem (lb/dscf). determined by
multipiving the average concen-
tration (ppm) for each hourly
period by 4.16 ¥ 10-* M g/dsem
per ppm (2.64~10-" M Ilb/dscf
per ppm) where M = pollutant
molecular weight, g/g-mole (1b/
Ib-mole). M = 64 for sulfur di-
oxide and 46 for oxides of nitro-
gen.

%0, 5 CO,=Oxygen or carbon dioxide vol-
ume (expressed as percent) de-
termined with equipment spec-
tfied under paragraph 4.1.4 of
this appendix.

F,F.=a factor representing a ratio of
the volume of dry flue gases
generated to the calorific value
of the fuel combusted (F), and
a factor representing a ratio of
the volume of carbon dioxide
generated to the calorific value
of the fuel combusted (F.) re-
spectively. Values of F and F.
are given in § 60.45(f) of Part
60. as applicable.

n:cr(

52 For sulfuric acid plants the owner or
operator shall;

52.1 establish a conversion factor three
times daily according to the procedures to
§ 60.84(b) of this chapter:

5.2.2 multiply the conversion factor by the
average sulfur dioxide concentration in the
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flue gases to obtain average sulfur dioxide
emissions in Kg/metric ton (l1b/short ton);
and

523 report the average sulfur dioxide
emiusion for each averaging period in excess
of the applicable emission standard in the
quarterly summary.

5.3 For nitric acid plants the owner or
operator shall: -

5.3.1 establish a conversion factor accotd-
ing to the procedures of §60.73(b) of this
chapter.

5.3.2 multiply the conversion factor by the
average nitrogen oxides concentration in the
flue gases to obtain the nitrogen oxides emis-
sions in the units of the applicable standard:

5.3.3 report the average nitrogen oxides
emission for each averaging period in excess
of the applicable emission standard, in the
quarterly summary.

54 Any State may allow data reporting
or reductlon procedures varying from those
set forth in this Appendix if the owner or
operator of a source shows to the satisfaction
of the State that his procedures are at least
as accurate as those in this Appendix. S8uch
procedures may include but are not limited
to. the following:

5.4.1 Alternative procedures for computing
emission averages that do not require ‘nte-
gration of data (e.g.. some frellities may lem-
onstrate that the variability of their emis-
sions is sufficiently small to aliow accurat - re-
duction of data based upon computing aver-
ages from equally spaced data points over the
averaging period).

54.2 Alternative methods of converting pol--
lutant concentration measurements to the
units of the emission standards.

6.0 Special Consideration.

The State plan may provide for approval, on
A case-by-case basis. of alternative monitor-
ing requirements different from the provi-
sions of Parts 1 through 5 of this Appendix if
the provisions of this Appendix (i.e., the tn-
stallation of a continuous emission monitor-
fng system) cannot be implemented by &
source due to physical plant limitations or
extreme economic reasons. To make use of
this provision, States must include in their
plan specific criteria for determining those
physical limitations or extreme economic._
situations to be considered by the State. In
such cases, when the State exempts any
source subject to this Appendix by use of this
provision from installing continuous emis-
slon monitoring systems, the State shall set
forth alternative emission monitoring and
reporting requirements (e.g., periodic manual
stack tests) to satisfy the intent of these
regulations. Examples of such special csses
include. but are not limited to, the following:

6.1 Alternative monitoring requirements
may be prescribed when installation of a con-
tinuous monitoring system or monitoring de-
vice specified by this Appendix would not pro-
vide accurate determinations of emissjons
(e.g., condensed, uncombined water vapor
may prevent an accurate determination of
opacity using commercially available con-
tinuous monitoring systems).

6.2 Alternative monitoring requirements
may be prescribed when the affected facllity
i1s infrequently operated (e.g.. some affected
facilities may operate less than one month
per vear).

6.3 Alternative monitoring requirements
may be prescribed when the State determines
that the requirements of this Appendix would
impose an extreme economic burden on the
source owner or operator.

6.4 Alternative monitoring requirements
may be prescribed when the State determines
that monitoring systems prescribed by this
Appendix cannot be installed due to physlcnl
Himitations at the facility.

{FR Doc.75-26566 Filed 10-3-75:8:45 am]
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Subpart F—National Emission Standard
for Vinyl Chloride

$ 61.60 Applicability.

(a) This subpart applies to plants
which produce:

(1) Ethylens dichloride by reaction of
oxygen snd hydrogen chloride with
ethylene,

(3) Vinyl chloride by any proocess,
,and/or
(3) One or more polymers containing
any fraction of polymerized vinyl chjo-
ride.
(b) This subpart does not apply to
* equipment used in research and develop-
ment if the reactor used to polymerize
the vinyl chiloride processed in the equip-
ment has a capacity of no more than
0.19 m* (50 gal).

(c) Bections of this subpart other than
£8 61.61; 61.64 (a) (1), (b), (c), and (d);

61.67; 61.68; 81.69; 61.70; and 6).71 do not

apply to equipment used in research and
development if the reactor used to po-
lymerize the vinyl chloride processed in
the equipment has a capacity of greater
than 0.19 m* (50 gal) and no more than
4.07 m' (1100 gal).

§ 61.61 Definitions.

Terms used in this subpart are defined
in the Act, in subpart A of this part, or
in this section as follows:

(a) “Fthylene dichloride plant” in-
cludes any plant which produces ethyl-
ene dichloride by reaction of oxygen and
hydrogen chloride with ethylene.

(b) *“Vinyl chlortde plant” includes
any plant which produces vinyl chloride
by any process.

(¢) “Polyvinyl chloride plant” includes
any plant where vinyl chloride alone or
in combination with other materials is
polymerized.

(d) “Slip gauge” means & gauge which
has a probe that moves through the gas/
liquid interface in a storage or transfer
vessel and indicates the level of vinyl
chloride in the vessel by the physical
state of the material the gauge dis-
charges.

(e) “Type of resin” means the broad
classification of resin referring to the
basic manufacturing process for produc-
ing that resin, including, but not limited
to, the suspension, dispersjon, latex, bulk,
and solution processes.

(f) “Grade of resin” means the sub-
division of resin classification which de-
scribes it as a unique resin, 1.e., the most
exact description of a resin with no fur-
ther subdivisfon.

(8) “Dispersion resin” means s resin
manufactured in such away as to form
fluid dispersions when dispersed in &
plasticizer or plasticizer/diluent mix-
tures.

(h) “Latex resin” means a resin which
{s produced by a polymerization process
which initiates from free radical catalyst
sites and is sold undried.

(1) "Bulk resin’ ‘means a resin which
1 produced by a polymerization process
in which no water is used.

() “Inprocess wastewater” means any
water which, during manufacturing or

processing, comes into direct contact
with vinyl chloride or polyvinyl chloride
or results from the production or use of
any raw material, intermediate product,
finished product, by-product, or waste
product containing vinyl chloride or
polyvinyl chloride but which has noé
been discharged to a wastewater treat-
ment process or discharged untreated as
wastewater.

(k) “Wastewater treatment process”
tncludes any process which modifies
characteristics such as BOD, COD, TS8,
and pH, usually for the purpose of meet-
ing effuent guidelines and standards; it
does not include any process the purpose
of which is to remove vinyl chloride from
water to meet requirements of this

subpart.

(1) “In vinyl chloride service” means
that a plece of equipment contains or
contacts either a liquid that is at least
10 percent by welght vinyl chloride or a
gas that is at least 10 percent by volume
vinyl chioride.

(m) “Standard operating procedure”
means a formal written procedure offi-
clally adopted by the plant owner or
operator and available on a routine basis
to those persons responsible for carrying
out the procedure.

(n) “Run” means the net period of
time during which an emission sample is
collected.

(o) “Ethylene dichloride purification”
includes any part of the process of ethyl-
ene dichloride production which follows
ethylene dichloride formation and in
which finished ethylene dichloride is
produced.

(p) “Vinyl chloride purification” in-
cludes any part of the process of vinyl
chloride production which follows vinyl
chloride formation and in which finished
vinyl chloride is produced.

(@) “Reactor” includes any vessel in
which vinyl chloride is partially or totally
polymerized into polyvinyl chloride.

(r) “Reactor opening loss” means the
emissions of vinyl chloride occurring
when a reactor is vented to the atmos-
phere for any purpose other than an
emergency relief discharge as defined in
§ 61.65(a).

(s) “Stripper” includes any vessel in
which residual vinyl chloride is removed
from polyvinyl chloride resin, except
bulk resiry, in the slurry form by the use
of heat and/or vacuum. In the case of
bulk resin, stripper includes any vessel
which is used to remove residual vinyl
chloride from polyvinyl chloride resin
immediately following the polymeriza-
tion step in the plant process flow.

(t) “Standard temperature” means a
temperature of 20° C 169° F).

(u) “Standard pressure” means &
pressure of 760 mm of Hg (20.92 in. of
Hg).

§ 61.62 Emission standard for ethylene
dichloride plants.

(a8) Ethylene dichloride purification:
The concentration of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification is not
to exceed 10 ppm, except as provided in
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§61.65(a). This requirement does not
&pply to equipment that has been opened,
s out of operation, and met the require-
ment in §61.65(b) (6) (1) before being
opened.

(b) Oxychlorination reactor: Except
as provided in § 61.65(a), emissions of
vinyl chloride to the atmosphere from
each oxychlorination reactor are not to
exceed 0.2 g/kg (0.0002 1b/1b) of the 100
percent ethylene dichloride product froth
the oxychlorination process.

§61.63 Emiwmion standard for vimyl
chloride plants.

An owner or operator of a vinyl chlo-
ride plant shall comply with the require-
ments of this section and § 61.65.

(a) Vinyl chloride formation and purl-
ficdtion: The concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chloride formation and/or
purification is not to exceed 10 ppm, ex~-
cept as provided in § 61.65(a). This re-
quirement does not apply to equijment
that has been opened, is out of operition,
and met the requirement in § 61.::55(h)
(6) (1) before being opened.

§ 61.64 Emission standard for polyvinyl
chloride plants.

An owner or operator of a polyvinyl
chloride plant shall comply with the re-
quirements of this section and § 61.65.

(a) Reactor: The following require-
ments apply to reactors:

(1) The concentration of vinyl chlo-
ride in all exhaust gases discharged to
the atmosphere from each reactor is not
to exceed 10 ppm, except as provided in
paragraph (a)(2) of this section and
§ 61.65(a).

(2) The reactor opening loss from each
reactor is not to exceed 0.02 g vinyl
chloride/Kg (0.00002 1b vinyl chloride/
1b) of polyvinyl chioride product, with
the product determined on a dry solids
basis, This requirement applies to any
vessel which 1s used as a reactor or as
both a reactor and a stripper. In the
bulk process, the product means the
gross product of prepolymerization and
postpolymerization.

(3) Manual vent valve discharge: Ex-
cept for an emergency manual vent valve
discharge, there is to be no discharge to
the atmosphere from any manual vent
valve on a polyvinyl chloride reactor in
vinyl chloride service. An emergency
manual vent valve discharge means a

"discharge to the atmosphere which could

not have been avoided by taking meas-
ures to prevent the discharge. Within 10
days of any discharge to the atmosphere
from any manual vent valve, the owner
or operator of the source from which the
discharge occurs shall submit to the Ad-
ministrator a report in writing contain-
ing information on the source, nature
and cause of the discharge, the date and
time of the discharge, the approximate
total vinyl chloride loss during the dis-
charge, the method used for determining
the vinyl chloride loss, the action that
was taken to prevent the discharge, and
measures adopted to prevent future dis-
charges.



(b) Btripper: The concentration of
vinyl chloride in all exhaust gasea dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
as provided in § 61.65(a). This require-
ment does not apply to equipment that
has been opened, is out of operation, and
met the requirement in § 61.65(b) (6) (D)
before being opened.

(¢) Mixing, weighing, and holding
containers: The concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere from each mixing,
weighing, or holding container in vinyl
chloride service which precedes the
siripper (or the reactor if the plant hae
po stripper) in the plant process flow is
not to exceed 10 ppm, except as provided
in § 61.65(a). This requirement does not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 61.65() (&) (D before
being opened.

(d) Monomer recovery system. The
conicentration of vinyl chloride in all ex-
haust gases discharged to the atmos-
phere from each monomer recovery sys-
tem is not to exceed 10 ppm, except as
provided in § 61.65(a). This requirement
does not apply to equipment that has
been opened, is out of operation, and met
the requirement in § 61.65(b) (6) (1) be-
fore being opened.

(e) Sources following the stripper(s) :
The following requirements apply to
emissions of vinyl chloride to the at-
mosphere from the combination of all
sources following the stripper(s) {or the
reactor(s) if the plant has no strip-
per(s)] in the plant process flow in-
cluding but not limited to, centrifuges,
concentrators, blend tanks, filters, dry-~
ers, conveyor air discharges, baggers,
storage containers, and inprocess waste-
water:

(1) In polyvinyl chloride plants using
stripping technology to control vinyl
chloride emissions, the welghted average
residual vinyl chloride concentration in
all grades of polyvinyl chloride resin
processed through the stripping opera-
tion on each calendar day, mesasured
immediately after the stripping opera-
tion is completed, may not exceed:

(1) 2000 ppm for polyvinyl chloride
dispersion resins, excluding latex resins;

(ii) 400 ppm for all other polyvinyl
chloride resins, including latex resins,
averaged separately for each type of res-
in; or

(2) In polyvinyl chloride plants con-
trolling vinyl chloride emissions with
technology other than stripping or in
addition to stripping, emissions of vinyl
chloride to the atmosphere may not

exceed:

(1)2 g/kg (0.002 1b/1b) product from
the stripper(s) ([or reactor(s) if the
plant has no stripper(s)) for dispersion
polyvinyl chloride resins, excluding latex
resins, with the product determined on a
dry solids basis;

() 0.4 g/kg (0.0004 Ib/b) product
from the strippers [or reactor(s) if the
plant has no stripper(s)] for all other
polyvinyl chloride resins, including latex
resins, with the product determined on
& dry solids basis.

§ 61.65 Emission suandard for ethylene
dichloride, vinyl chloride and poly-
vinyl chloride plants.

An owner or operator of an ethylene
dichloride, vinyl chloride, and/or poly-
vinyl chloride plant shall comply with
the Tequirements of this section.

(») Relief valve discharge: Except for
an emergency relief discharge, there is
to be no discharge to the atmosphere
from any relief valve on any equipment
in vinyl chloride service. An emergency
relief discharge means a discharge which
could not have been avoided by taking
measures to prevent the discharge. With-
in 10 days of any relief valve discharge,
the owner or operstor of the source from
which the relief valve discharge occurs
shall submit to the Administrator a re-
port in writing containing information
on the source, nature and cause of the
discharge, the date and time of the dis-
charge, the approximate total vinyl chlo-
ride loss during the discharge, the meth-
od used for determining the vinyl chlo-
ride loss, the action that was taken to
prevent the discharge, and measures
adopted to prevent future discharges.

(b) Fugitive emission sources:

(1) Loading asnd unloading lines:
Viny! chloride emissions from loading
and unloading lines in vinyl chloride
service which are opened to the atmos-
phere after each loading or unloading op-
eration are to be minimized as follows:

(1) After each loading or unloading
operation and before opening a loading
or unloading line to the atmosphere, the
quantity of vinyl chloride in all parts of
each loading or unloading line that are
to be opened to the atmosphere is to be
reduced so that the parts combined con-
tain no greater than 0.0038 m* (0.13 £t
of vinyl chloride, at standard tempera-
ture and pressure; and

(1) Any vinyl chloride removed from
& loading or unloading line in accord-
ance with paragraph (b) (1) (1) of this
section is to be ducted through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.

(2) Slip gauges: During loading or un-
loading operations, the vinyl chloride
emissions from each slip gauge in vinyl
chloride service are to be minimized by
ducting any vinyl chloride discharged
from the slip gauge through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.

(3) Leakage from pump, compressor,
and agitator seals:

(1) Rotating pumps: Vinyl chloride
emissions from seals on all rotating
pumps in vinyl chloride service are to be
minimized by installing sealless pumps,
pumps with double mechanical seals, or
equivalent as provided in §61.66. If
double mechanical seals are used, vinyl
chloride emission from the seals are to
be minimized by maintaining the pres-
sure between the two seals so that any
leak that occurs is into the pump; by
ducting any vinyl chloride between the
two seals through a control system from
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which the concentration of vinyl chlo-
ride in the exhaust gases does not ex-
ceed 10 ppm; or equivalent as provided
in § 61.66.

(1) Reciprocating pumps: Vinyl chlo-
ride emissions from seals on all recipro-
cating pumps t vinyl chloride service
are to be minimired by installing double
outboard seals, or equivalent as provided
in § 61.66. If double outboard seals &re
used, vinyl chloride emissions from the
seals are to be minimired by maintaining
the pressure betwden the two seals so
that any leak that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm; or equivalent as
provided in § 61.66.

(1i1) Rotating ecompressor: Vinyl
chloride emissions from seals on all ro-
tating compressors in vinyl chloride
service are to be minimized by installing
compressors with double mechanical
seals, or equivalent as provided in § 61.686,
If double mechanical seals are used, vinyl
chloride emissions from the seals are to
be minimized by maintaining the pres-
sure between the two seals so that-any
leak that occurs is into the compressor;
by ducting any vinyl chloride between
the two seals through a control system.
from which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm; or equivalent as provided
in § 61.66.

(iv) Reclprocating compressors: Vinyl
chloride emissions from seals on all re-
cliprocating compressors in vinyl chloride
service are to be minimized by installing
double outboard seals, or equivalent as
provided in § 61.66. If double outboard
seals are used, vinyl chloride emissions
from the seals are to be minimized by
maintaining the pressure between the
two seals so that any leak that occurs is
into the compressor; by ducting any
vinyl chloride between the two seals
through a control system from which the
concentration of vinyl chloride in the
exhaust gases does not exceed 10 ppm;
or equivalent as provided in § 61.66.

(v) Agitator: VinyYchloride emissions
from seals on all agitators in vinyl chlo-
ride service are to be minimized by in-
stalling agitators with- double mechani-
cal seals, or equivalent as provided in
§ 61.66. If double mechanical seals are
used, vinyl chloride emissions from the
seals are to be minimized by maintaining
the pressure between the two seals so
that any leak that occurs is into the agi-
tated vessel; by ducting any vinyl chlo-
ride between the two seals through a
control system from which the concen-
tration of vinyl chloride in the exhaust
gases does not exceed 10 ppm; or equiva-
lent as provided in § 81.86.

(4) Leakage from relief valves: Vinyl
chloride emissions due to leakage from
each relief valve oh equipment in vinyl
chloride service are to be minimized by
installing a rupture disk between the
equipment and the relief valve, by con-
necting the rellief valve discharge to a
process line or recovery system, or equiv-
alent as provided in § 61.66.



(5) Manual venting of gases: Except
as provided in § 81.64(a)(3), all gases
which are manually vented from equip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinyl chloride
in the exhaust gases does not exceed 10
Ppm; or equivalent as provided in § 61.66.

(8) Opening of equipment: Vinyl
chloride emissions from opening of
equipment (including loading or unload-
ing lines that are not opened to the at-
mosphere after each loading or unload-

.ing operation) are to be minimized as
follows:

(1) Before opening any equipment for
any reason, the quantity of vinyl chlo-
.ride is to be reduced so that the equip-
ment contains no more than 2.0 percent

. by volumre vinyl chloride or 0.0950 m’ (25
gal) of vinyl chloride, whichever is
larger, at standard temperature and
pressure; and

(i1) Any vinyl chloride removed from
the equipment in accordance with para-
graph (b) (8) (1) of this section is to-be
ducted through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does not exceed
10 ppm, or equivalent as provided in
§ 61.66. .

(7) Samples: Unused portions of sam-
ples containing at least 10 percent by
weight vinyl chloride are to be returned
to the process, and sampling techniques
are to be such that sample containers in
vinyl chloride service are purged into a
closed process system.

(8) Leak detection and elimination:
Vinyl chloride emissions due to leaks
from equipment in vinyl chloride service
are to be minimized by instituting and
implementing a formal leak detection
and elimination program. The owner or
operator shall submit a description of
the program to the Administrator for
approval. The program is to be sub-
mitted within 45 days of the effective
date of these regulations, unless a waiver
of compliance is granted under § 61.11.
If a waiver of compliance is granted, the
program is to be submitted on a date
scheduled by the Administrator. Ap-
proval of a program will be granted by
the Administrator provided he finds:

(1) It includes a reliable and accurate
vinyl chloride monitoring system for de-
tection of major leaks and identification
of the general area of the plant where a
leak is located. A vinyl chloride monitor-
ing system means a device which obtains
air samples from one or more points on
a continuous sequential basis and ana-
lyzes the samples with gas chromatog-
raphy or, if the owner or operator as-
sumes that all hydrocarbons measured
are vinyl chloride, with infrared spectro-
photometry flame ion detection, or an
equivalent or alternative method.

(i) It includes a reliable and accurate
portable hydrocarbon detector to be used
routinely to find small leaks and to pin-
point the major leaks indicated by the
vinyl chloride monitoring system. A
portable hydrocarbon detector means a
device which measures hydrocarbons
with & sensitivity of at least 10 ppm
and is of such design and sizé that it can
be used to measure emissions from local-~
ized points.

(i) It provides for an acceptable cali-
bration and maintenance schedule for
the vinyl chloride monitoring system and
portable hydrocarbon detector. For the
vinyl chloride monitoring system, a dally
span check is to be 'conducted with a
concentration of vinyl chloride equal to
the concentration defihed as & leak ac-
cording to paragraph (b) (8) (vi) of this
section. The calibration is to be done
with either:

(A) A calibration ges mixture pre-
pared from the gases specified in sections
5.2.1 and 5.2.2 of Test Method 106 and
in accordance with section 7.1 of Test
Method 106, or

(B) A calibration gas cylinder stand-
ard containing the appropriate concen-
tration of vinyl chloride. The gas com-
position of the calibration gas cylinder
standard is to have been certified by the
manufacturer. The manufacturer must
have recommended a maximum shelf life
for each cylinder so that the concentra-
tion does not change greater than =+5
percent from the certifled value. The date
of gas cylinder preparation, certified
vinyl chloride concentration and recom-
mended maximum shelf life must have
been affixed to the cylinder before ship-
ment from the manufacturer to the
buyer. If a gas chromatograph is used as
the vinyl chloride monitoring system,
these gas mixtures may be directly used
to prepare a chromatograph calibration
curve as described in section 7.3 of Test
Method 106. The requirements in sec-
tion 5.2.3.1 and 5.2.3.2 of Test Method
106 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
followed.

(Becs. 112 and 8301(a), Olean Air Act (42
U.B.C. 1857¢c~7 and 1857g(a)).)

(1iv) The location and number of points
to be monitored and the frequency- of
monitoring provided for in the program
are acceptable when they are compared
with the number of pieces of equipment
in vinyl chloride service and the size and
physical layout of the plant.

(v) It contains an acceptable plan of
action to be taken when a leak is de-
tected.

(vi) It contains a definition of leak
which is acceptable when compared with
the background concentrations of vinyl
chloride in the areas of the plant to be
monitored by the vinyl chloride monitor-
ing system. Measurements of background
concentrations of vinyl chloride in the
areas of the plant to be monitored by the
vinyl chloride monitoring system are to
be included with the description of the
program. The definition of leak for a
given plant may vary among the differ-
ent areas within the plant and is also to
change over time as background con-
centrations in the plant are reduced.

(9) Inprocess wastewater: Vinyl chlo-
ride emissions to the atmosphere from
inprocess wastewater are to be reduced
as follows:

(1) The concentration of vinyl chlo~
ride in each inprocess wastewater stream
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containing greater than 10 ppm vinyl
chloride measured immediately as it
leaves a piece of equipment and before
being mixed with any other inprocess
wastewater stream is to be reduced to no
more than 10 ppm by welght before being
mixed with any other inprocess wastewa-
ter stream which contains less than 10
ppm vinyl chloride; before being exposed
to the atmosphere, before being dis-
charged to a wastewater treatment prot-
ess; or before being discharged untreated
as a wastewater. This paragraph does
apply to water which is used to displace
vinyl chloride from equipment before it
is opened to the atmosphere in accord-
ance with §61.64(a) (2) or paragraph
(b) (8) of this section, but does not apply
to water which is used to wash out equip-
ment after the equipment has already
been opened to the atmosphere in ac-
cordahce with § 61.64(a)(2) or para-
graph (b) (8) of this section.

(11) Any vinyl chloride removed from
the inprocess wastewater in accordance
with paragraph (b) (9) (1) of this section
is to be ducted through a control system
from which the concentration of ' inyl
chloride in the exhaust gases does not
exceed 10 ppm, or equivalent as prov'ded
in § 61.66.

(¢) The requirements in paragrs ‘hs
M) (), )@, bB)B), MG, (b))
and (b) (8) of this section are to be in-
corporated into a standard operating
procedure, anr made available upon re-
quest for inspection by the Administra-
tor. The standard operating procedure is
to include provisions for measuring the
vinyl chloride in equipment 475 m*
(1.250 gal) in volume for which an cnmits-
sion limit is prescribed tn § 61.65(b) (6)
(1) prior to opening the equipment and
using Test Method 106, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requirements in
§ 61.67(g) (5) (L) (A) or () ((5) () (B),

§ 61.66 Equivalent equipment and pro-
: cedures.

Upon written application from an own-
er or operator, the Administrator may
approve use of equipment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing vinyl chioride emissions to the
atmosphere to those prescribed for com-
pliance with a specific paragraph of this
subpart. For an existing source, any re-
quest for using an equivalent method as
the initial measure of control is to be
submitted to the Administrator within
30 days of the effective date. For a new
source, any request for using an equiva-
Ient method is to be submitted to the
Administrator with the application for
approval of construction or modification
required by § 61.07.

§ 61.67 Emission tests.

(a) Unless a waiver of emission testing
is obtained under § 61.13, the owner or
operator of a source to which this sub-



part applies shall test emissions from
the source,

(1) Within 90 days of the effective date
in the case of an existing source or a
new source which has an initial startup
date preceding the eflective date, or

(2) Within 90 days of startup in the
case of a new source, initial startup of
which occurs after the effective date.

(b) The owner or operator shall pro-
vide the Administrator at least 30 days
prior notice of an emission test to afford
the Administrator the opportunity to
have an observer present during the test.

(¢c) Any emission test is to be con-
ducted while the equipment being tested
is operating at the maximum production
rate at which the equipment will be op-
erated and under other relevant condi-
tions as may be specified by the Adminis~
trator based on representative perform-
ance of the source.

(@) [Reserved]

(e¢) When at all possible, each sample
15 to be analyzed within 24 hours, but in
no case in excess of 72 hours of sample
collection. Vinyl chloride emissions are
to be determined within 30 days after the
emission test. The owner or operator
shall report the determinations to the
Administrator by a8 registered letter dis-
patched before the close of the next busi-
ness day following the determination.

(f) The owner or operator shall retain
at the plant and make available, upon
request, for inspection by the Adminis-
trator, for a minimum of 2 years records
of emission test results and other data
needed to determine emissions.

(g) Unless otherwise specified, the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as required by paragraphs
@), @2, BB, @@W, and
(g) (5) of this section, unless an equiva-
lent method or an alternative method
has been approved by the Administrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or alternative method,
he may require the use of a reference
method. If the results of the reference
and equivalent or alternative methods
do not agree, the results obtained by the
reference method prevail, and the Ad-
ministrator may notify the owner or
operator that approval of the method
previously considered to be equivalent or
alternative is withdrawn.

(1) Test Method 106 is to be used to
determine the vinyl chloride emissions
from any source for which an emission
limit is prescribed in §§ 61.62(a) or (b)
§61.63(a), or §§ 61.64(a) (1), (b), (&), or
(d), or from any control system to which
reactor emissions are required to be
ducted in § 61.64(a) (2) or to which fugi-
tive emissions are required to be ducted
in g§g61.65) (DU, M@, (b)(H,
(b) (6) (i), or (b) (P (W),

() For each run, one sample is to be
collected. The sampling site is to be at
least two stack or duct diameters down-
stream and one half diameter upstream
from any flow disturbance such as &
bend, expansion, contraction, or visible
flame. For a rectangular cross section an
equivalent diameter is to be determined
from the following equation:

N~ N (length) (width)
equivalent diameter =2 “Jength + width

The sampling point in the duct is to
be at the centroid of the cross section.
The sample 18 to be extracted at a rate
proportional to the gas velocity at the
sampling point. The sample is to be
taken over & minimum of one hour, and
is to contain s minimum volume of 50
liters corrected to standard conditions.

(1t) Each emission test is to consist of
three runs. For the purpose of determin-
ing emissions, the average of results of
all runs is to apply. The average is to be
computed on a time weighted basis.

{i1i) For gas streams containing more
than 10 percent oxygen the concentra-
tion of vinyl chloride as determined by
Test Method 106 is to be corrected to 10
percent oxygen (dry basis) for determi-
nation of emissions by using the follow-
ing equation:

10.9
Ch (eorrantatr =C) 30.0— percent O;
where:

C'b (sorrecredy = The concentration of vinyl
chloride in the exhaust gases, eorrected
to 10-percent oxygen.

Cy="The concentration of vinyl chloride
as measured by Test Method 106.

20.9=Percent oxygen in the ambient
air at standard conditions.

10.9=Percent oxygen in the ambient
air at standard conditions, minus the
10.0-percent oxygen to which the
correction is being made.

Percent O,=Percent oxygen in the
exhaust gas as measured by Refer-
ence Method 3 in Appendix A of
Part 60 of this chapter.

(v} For those emission sources where
the emission limit is prescribed in terms
of mass rather than concentration, mass
emissions in kg/100 kg product are to be

getermined by using the following equa-
on:

Cax-lc" (2.60) g 10-9{100)

where:
Cpx=kg viny) chloride/100 kg prod-
uct.

Cy=The concentration of vinyl chlo-
ride as measured by Test
Method 106.

2.60= Density of vinyl chloride at one
atmosphere and 20° C ijn

kg/m3.
Q= Volumetric flow rate in m/hr as
- determined by Reference

Method 2 of Appendix A to
Part 60 of this chapter.
10-*= Conversion factor for ppm.
Z =Production rate (kg/hr).

(2) Test Method 107 is to be used to
determine the concentration of vinyl
chloride in each inprocess wastewater
stream for which an emission limit is
prescribed in § 61.65(b) (9) (1),

(3) Where a stripping operation 1is
used to attain the emission limit in § 61.-
64(e), emissions are to be determined
using Test Method 107 as {ollows:

(1) The number of strippers and sam-
bles and the types and grades of resin to
be sampled are to be determined by the
Administrator for each individual plant
at the time of the test based on the
plant’s operation.
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(1) Each sample is to be taken imme-
diately following the stripping operation.

(1i1) The corresponding quantity of
material processed by each stripper is to
be determined on a dry solids basis and
by a method submitted to and approved
by the Administrator.

(lv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraph (g)(3)({) of this
section.

(4) Where control technology other
than or in addition to a stripping opera-
tion is used to attain the emission limit
in § 61.64(e), emissions are to be deger-
mined as follows:

(1) Test Method 106 is to be used to
determine atmospheric emissions from
all of the process equipment simultane-
ously. The requirements of paragraph
(g) (1) of this section are to be met.

(11) Test Method 107 is to be used to
determine the concentration of vinyl
chioride in each inprocess wastewater
stream subject to the emission limit pre-
scribed in § 61.64(e). The mass of vinyl
chloride in kg/100 kg product in each
in process wastewater stream is to be de-
tgrmlned by using the following equa-

on:

Cax=C4 B 100 (100

where:

Cax=Xg viny! chloride/100 kg product.
Ca=the concentration of vinyl chloride as measured
by Test Method 107.

R =water flow rate in 1/hr, determined in accordance
with & method which bas been submitted te
and approved by the Administrator.

10* = Conversion factor for ppm.

Z=Production rate determined in accords
ance with s method which hae been submitted
and spproved by the Administrator.

(5) The reactor opening loss for which
an emission limit is prescribed in § 61.64
(a) (2) 1s to be determined. The number
of reactors for which the determination
1s to be made is to be specified by the
Administrator for each individual plant
at the time of the determination based
on the plant's operation. For a reactor
that is also'used as & siripper, the deter-
mination may be made immediately fol-
lowing the stripping operation.

@) Except as provided in paragraph
@® (B)(1) of this section, the reactor
opening loss is to be determined using
the following equation:

c=¥ (3.60) (10%) (Cb)
YZ

where:
C=Xkg viny! chloride amisslo: produot.
Woem ty of the reactor |nnl.I{¥.‘
&Oo-Domiéy of vinyl chloride at one atmosphere and
2° Cin kg/m?.

10~%= Conversion factor for ?pm
CV=ppm by volums vinyl chloride as determined by
Test Method 100 or & portable hydrocarbon
detector which measures hydrocarbons
with a sensitivity of at least 10 ppm.
Y=Number of batches since the reactor was
o to the stmosphers.
Z=Avarage kg of polyvinyl ehloride produced per
batch in the number of batches since the resctor
was last opened to the atmosphere,

(A) If Method 106 is used to deter-
mine the concentration of vinyl chloride
(Cb), the sample is to be withdrawn at
& constant rate with a probe of suficient
length to reach the vessel bottom from
the manhole. Bamples are to be taken
for § minutes within 6 inches of the ves-
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sel bottom, 8 minutes near the vessel
center, and 5 minutes near the vessel top.

(B) If a portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), a probe of
suficient length to reach the vessel bot-
tom from the manhole is to be used to
make the measurements. One measure-
ment will be made within 6 inches of the
vessel bottom, one near the vessel centar
and one near the vessel top. Measure-
ments are to be made at each location
until the reading is stabilized. All hydro-
carbons measured are to be assumed to
be vinyl chloride.

(C) The production rate of polyvinyl
chloride (Z) is to be determined by &
method submitted to and approved by the
Administrator.

(1) A calculation based on the fumber
of evacuations, the vacuum involved, and
the volume of gas in the reactor is hereby
approved by the Administrator as an al-
ternative method for determining reac-
tor opening loss for postpolymerization
reactors in the manufacture of bulk
resins,

(8ec. 114 of the Clean Air Act as amended
(42 US.C. 1857c-8).)

8 61.68 Emisison monitoring.

(a) A vinyle chloride monttoring sys~
tem is to be used to monitor on a con-
tinuous basis the emissions from the
sources for which emission limits are pre~
seribed In § 61.62(a) and (b), § 61.63(a),
and § 61.84(a) (1), (b), (¢), and (d), and
for any control system to which reactor
emissions are required to be ducted in
$61.64:a)12) or to which fugitive emis-
stons are required to be ducted in
§61.65M)YW), and (b)(2), (b)(H),
(b) (6) (11), and (b) () (1D .

(b) The vinyl chloride monitoring sys-
tem(s) used to meet the requirement in
paragraph (a) of this section is to be &
device which obtains air sampels from
one or more points on & continuous
sequential basis and analyzes the samples
with gas chromotography or, if the owner
or operator assumes that all hydrocar-
bons measured are vinyl chloride, with
infrared spectrophotometry, flame lon
detection, or an t or alterna-
tive method. The vinyl chloride monitor-
ing system used to meet the requirements
in § 61.85(b) (8) (1) may be used to meet
the requirements of this section.

(¢) A daily span check is to be con-
ducted for each vinyle chloride monitor-
ing system used. For all of the emission
sources listed In paragraph (a) of this
section, except the one for which an emis-
sion limit is prescribed in § 61.62(b), the
dally span check is to be conducted with
@ concentration of vinyl chloride equal
to 10 ppm. For the emission source for
which an emission limit {s prescribed in
§ 61.62(b), the daily span check is to be
conducted with a concentration of vinyl
chloride which is determined to

be equivalent to the emis-

sion limit for that source based on the
emission test required by §67.67. The
calibration is to be done with either:

(1) A callbration gas mixture pre-
pared from the gases specified in sections
5.2.1 and 5.2.2 of Test Method 106 and
4n accordance with section 7.1 of Test
Method 106, or

(2) A calibration gas cylinder stand-
ard containing the appropriate eoncen-
tration of vinyl chloride. The gas com-
position of the calibration gas cylinder
standard is to have been certified by the
manufacturer. The manufacturer must
have recommended & maximum shelf
life for each cylinder so that the concen-
tration does not change greater than
=5 percent from the certified value. The
date of gas cylinder preparation, certified
vinyl chloride concentration and recom-
mended maximum shelf life must have
been affixed to the cylinder before ship-
ment from the manufacturer to the
buyer. If a gas chromatograph is used as
the vinyl chloride monitoring system,
these gas mixtures may be directly used
to prepare a chromatograph calibration
curve as described in section 7.3 of Test
Method 106. The requirements in sec-
tions 5.2.3.1 and 5.2.3.2 of Test Method
106 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
followed.

(Sec. 114 of the Clean Alr Act as amended
(43 UB.C. 1857c-9).)

§ 61.69 Initial report.

(a) An owner or operator of any
source to which this subpart applies shall
submit a statement in writing notifying
the Administrator that the equipment
and procedural specifications in §§ 61.65
() (1), (B)(2), (b)(3), (b)(4), (B)(H),
(b) (8), ()(T), and (b)(8) are being
implemented.

(b) (1) In the case of an existing
source or & new source which has an
initial startup date preceding the effec~
tive date, the statement is to be submit-
ted within 90 days of the effective date,
unless & waiver of compliance is granted
under § 61.11, along with the informa-
tion required under § 61.10. If a waiver
of compliance is granted, the statement
is to be submitted on a date scheduled
by the Administrator.

(2) In the case of a new source which
did not have an initial startup date pre-
ceding thé effective date, the statement
is to be submitted within 90 days of the
initial startup date.

(¢) The statement is to contaln the
following information: ’

(1) A list of the equipment installed
for compliance, ’

(2) A description of the physical and
functional characteristics of each piece
of equipment.

(3) A description of the methods
which have been incorporated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emission limits are prescribed in
§861.85 (b) (LW and (D WD, .

(4) A statement that each plece of
equipment is installed and that each
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plece of equipment and each procedure
is being used.

(8ec. 114 of the Clean Air Act sas amended
(43 USB.C. 18570-9).)

§ 61.70 Semisnnual report.

ta) The owner or operator of arny

(8) (2) 18 to be determined. The number
source to which this subpart applies shall
submit to the Administrator on Septem-
ber 15 and March 15 of each year a report
in writing containing the information
required by this section. The first semi-
annual report is to be submitted follow-
ing the first full 6 month reporting period
after the initial report is submitted.

(b) (1) In the case of an existing source
or & new source which has an initial
startup date preceding the effective date,
the first report is to be submitted within
180 days of the effective date, unless &
waiver of compliance is granted under
§61.11. If & walver of compliance is
granted, the first report is to be mb-
mitted on a date scheduled by the Ad-
ministrator.

(2) In the case of a new source wnich
did not have an initial startup date , .re-
ceding the effective date, the first report
is to be submitted within 180 days of the
initial startup date.

(¢c) Unless otherwise specified, the
owner or operator shall use the Test
Methods in Appendix B to this part to
conduct emission tests as required by
paragraphs (¢)(2) and (¢)(3) of this
section, unless an equivalent or an alter-
native method has been approved by the
Administrator. If the Administrator
finds reasonable grounds to dispute the
results obtalned by an equivalent or al-
ternative method, he may require the use
of a reference method. If the results of
the reference and equivalent or alterna-
tive methods do not agree, the results
obtained by the reference method pre-
vail, and the Administrator may notify
the owner or operator that approval of
the method previously considered to be
equivalent or alternative is withdrawn.

(1) The owner or operator shall in-
clude in the report a record of any emis-
sions which averaged over any ‘hour
period (commencing on the hour) are
in excess of the emission limits pre-
scribed in §§ 61.62(a) or (b), § 61.63(a),
or §§ 61.64(a) (1), (b), (¢), or (d), or for
any control system to which reactor
emissions are required to be ducted in
§ 61.64(a) (2) or to which fugitive emis-
sions are required to be ducted in § 61.65
(b) (1) (D), (b) (2), (b) (B), (b)(B) (1), o
(b) (9) (11). The emissions are to be meas~
ured in accordance with § 61.68.

(2) In polyvinyl chloride plants for
which a stripping operation is used to
attain the emisison level prescribed in
§ 61.64(e), the owner or operator shall
include in the report a record of the
vinyl chloride content in the polyvinyl
chloride resin. Test Method 107 is to be
used to determine vinyl chloride content
as follows: )

(1) I batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of



each grade of resin tmmediately follow-
ing the completion of the stripping op-
eration, and identified by resin type and
grade and the date and time the batch
is completed. The corresponding quan-
tity of material processed in each strip-
per batch is to be recorded and identi-
fled by resin type and grade and the
date and time the batch is completed.

(1) I continuous stripping 1s used,
on§ réprésentative sample of polyvinyl
chioride fesin i to be taken for each
grade of resin processed or at intervals
of 8 hours for each grade of resin which
s being processed, whichever is more fre-
quent. The sample is to be taken as the
reein flows out of the stripper and iden-
tified by resin type and grade and the
date and time the sample was taken.
The corresponding quantity of material
processed by each stripper over the time
period represented by the sample during
the eight hour period, is to be recorded

and identified by resin type and grade
and the date and time it represents.

(i) The quantity of material proc-
essed by the stripper is to be determined
on s dry solids basis and by & method
submitted to and approved by the Ad-
ministrator.

(iv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired {n paragraphs <¢)(2) ({) and (¢)
(2) (1) of this section.

(v) The report to the Administrator
by the owner or operator is to include
the vinyl chloride content found in each
sample required by paragraphs (c¢)(2)
(1) and (c)(2) (1)) of this section, aver-
aged separately for each type of resin,
over each calendar day and weighted
according to the quantity of each grade
of resin processed by the stripper(s)
that calendar day, according to the fol-
lowing equation:

L]
$-IP°"MG‘ Pg,Mg,+Pa,Mg,+ - - - +Pg Mg,

Ar Qs,

Qr,

where: -

A=24-hour average concentration of
type T resin in ppm (dry
weight basis).

Q="Total production of type T,
resin over the 24-hour period,
in kg.

Ti=Type of resin; s=1,2...m

is tota! number of

where m A mmb
resin types - produce uring
the 24-hour period.

M = Concentration of vinyl chloride
in one sample of grade G;
resin, in ppm.

P=Production of grade @; resin
;epresented by the sample, in

g.
G = Grade of resin; e.g., Gy, Gy, and

n=TotKl number of grades of resin
produced during the 24-hour
period.

(vl) The owner or operator shall re-
tain at the source and make avallable
for inspection by the Administrator for
& minimum of 2 years records of all data
needed to furnish the information re-
quired by. paragraph (c)(2)(v) of this
section: The records are to contain the
following information:

(A) The vinyl chloride content found
in all the samples required in paragraphs
(c) (2) (1) and (¢) () (i1) of this section,
identified by the resin type and grade
and the time and date of the sample, and

(B) The corresponding quantity of
polyvinyl chloride resin processed by the
stripper(s), identifled by the resin type
and grade and the time and date it
represents.

(3) The owner or operator shall in-
clude in the report a record of the emis-
sions from each reactor opening for
which an emission limit is prescribed in
§ 61.64(a) (2), Emissions are to be deter-
mined in accordance with § 61.87(g) (8),
oxcept that emissions for each reactor
are to be determined. For a reactor that is
also used as a stripper, the determination
may be made immediately following the
stripping operation,

(8ec. 114 of the Clean Air Act ss amended
(42 UB.C. 1857c-0).)

§ 61.71 Recordkeeping.

(a) The owner or operator of any
source to which this subpart applies shall
retain the following information at the
source and make it available for inspec-
tion by the Administrator for a mini-
mum of two years;

(1) A record of the leaks detected by
the vinyl chloride monitoring system, as
required by § 61.85(b) (8), including the
concentrations of vinyl chiloride as
measured, analyzed, and recorded by the
vinyl chloride detector, the location of
each measurement and the date and ap-
proximate time of each measurement.

(2) A record of the leaks detected dur-
ing routine monitoring with the portable
hydrocarbon detector and the action
taken to repair the leaks, as required
by & 61.65(b) (8), including a brief state-
ment explaining the location and cause
of each leak detected with the portable
hydrocarbon detector, the date and time
of the leak, and any action taken to
eliminate that leak.

(8) A record of emissions measured
in accordance with § 61.68.

(4) A daily operating record for each
polyvinyl chiloride reactor, including
pressures and temperatures.

(Sec. 114 of the Clean Air Aot as ameaded
(42 U8.C. 1857c-8).)
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APPENDIX A - REFERENCE METHODS

METEOD 106—DETEAMINATION OF VINYL
CELORIDE FROM BTATIONARY SOURCES

INTRODUCTION

Performance of this method should not be
attampted by persons unfamiliar with the
operdtion of & gas chromatograph, nor by
those who are unfamiliar with source sam-
pling, as there are many detalls that are
beyond the scope of this presentation. Care
must be exercised to prevent exposure of
sampling personnel to vinyl chloride, a car-
cinogen.

1. Principle and Applicability.

1.1 An integrated bag sample of stack
gas containing vinyl chioride (chloroethens)
s subjected t0 chromatographic analysis, us-
ing a flame jonization detector.

1.2 The method is applicable to the meas-
urement of vinyl chloride in stack gases from
ethylene dichloride, vinyl chloride and poly-
vinyl chloride manufacturing processes, ex-
oept where the vinyl chloride {s contained in
particulate matter,

2. Range and Sensitivity.

The lower limit of detection wlll vary ac-
oording to the chromatograph used. Values
reported include 1 X 10-7 mg and ¢ X 107

mg' Interferences. Acetaldehyde, which oan
occur in some viny! chloride sources, will in-
terfere with the vinyl chloride peak from
‘the Chromasorb 1021 column. See sections
¢3.3 and 64. If resolution of the vinyl
chloride peak is still not satisfactory for a
particular sample, then chromatograph pa-
rameters can be further altered with prior
approval of the Adminjstrator. If alteration
of the chromatograph parameters falls to
resolve the vinyl chloride peak, then sup-
plemental confirmation of the vinyl chloride

peak through an absolute analytical tech-.

nigue, such as mass spectroscopy, must be
ormed.

4. Apparatus.

4.1 Bampitng (Pigure 106-1).

4.1.1 Probe—Stainless steel, Pyrex glass,
or Teflon tubing according to stack temper-
ature, each equipped with o glass wool plug
40 remove particulate matter.

4.12 Sample line—Teflon, 6.4 mm outside
diameter, of sufficient length to connect
probe to bag. A new unused piece is employed
for each series of bag samples that constitutes
an emission test. ‘

413 Male (2) and female (3) statnless
stee] quick-connects, with ball checks (one
pair without) located as shown in Figure
106-1.

4,14 Tedlar bags, 100 liter capacity-~To
contain sample. Teflon bags are not accept-
able. Aluminized Mylar bags may be used,
provided that the samples are analyzed
within 24 hours of collection.

413 Rigid leakproof containers for 4.1.4,
with covering to protect contents from sun-
light. .

4.1.6 Needle valve—To adjust sample flow

rate.

417 Pump—Lleak.free. Minimum capac-
1ty 2 liters per minute.

418 Charcoal tube—To prevent sdmis-
sion of vinyl chloride to atmosphere in vicin-
ity of samplers.

419 Flow meter—Por observing sample
flow rate; capable of measuring & flow range
from 0.10 to 1.00 liter per minute. ’

4.1.10 Connectfbg tubing— Teflon, 8.4
mm outside diameter, to assemble sample
train (Figure 106-1).

¢.1.11 Pitot tube—Type 8 (or equivalent),

s Mention of trade names on specific prod-
ucts does not constitute endorsemeont by the
Environmental Protection Agency.

attached to the probe so that the sampling
Sow rate can be regulated proportional to
the stack gas velocity.

43 Bample recovery.

¢3.1 Tubing—Teflon, 64 mm oOutside
diameter, to connect bag to gas chromato-
graph sample loop. A new unused pisce s
smployed for each series of bag samples that
oconstitutes an emission test, and is to be dis-
carded upon conclusion of analysis of those

bags.

43 Analysis.

4.8.1 QGas chromatograph—With flame
jonization detector, potentiometric strip
chart recorder and 1.0 to 5.0 ml heated sam-
pling loop in sutomatic sample valve.

433 Chromatographic column. Stainless
steel, 3 m X8.2 mm, containing 80/100 mesh
Chromasorb 102. A secondary column of GE
BF-96, 20 percent on 60/80 mesh AW Chroma-
sorb P, stainless ateel, 2 m X 3.2 mm or Pors-
pak T, 80/100 mesh, stainless steel, 1 m x8.2
mm is required if acetaldehyde is present. If
used, a secondary column is piaced after the
Chromasord 102 column. The oombined
columns should then be operated at 130° C.

433 PFlow meters (3)—Rotameter type,
0 to 100 ml/min capacity, with flow controi
valves.

434 Gas regulators—For required gas
eylinders.

4.3 8 Thermometer—Accurate to”one de-
gree centigrade, to measure temperature. of
heated sample loop at time of sample injoc-
tion.

4.3.6 Barometer—Accurate to 5 mm Hg, to
measure atmospheric pressure around gas
chromatograph during sample analysis.

43.7T Pump—Leak-free. Minlmum capac~
ity 100 ml/min,

4.4 Calibration.

44.1 Tubing—Teflon, 64 mm outside
diameter, separate pieces marked for each
calibration concentration.

442 Tedlar bags—Sixteen-inch square
size, separate bag marked for each calibre-
tion concentration.

448 Byringe—0.5 ml, gas tight.

444 Byringe—30ul, gas tight.

443 PFow meter—Rotameter type, & to
1000 mi/min range eocurate %o +1%, %
meter nitrofen in preparation of standard
gas mixtures,

4.4.6 Btop watch—Of known aocuracy, %0
fime gas flow In preparstion of standard gas
mixtures.

8. Reagents. It 18 necessary that all res~
gents be of chromatographic grade,

8.1 Analysis,

5.1.1 Hellum gas or nitrogen gas—Zero
grade, for chromatographlc carrier gas.

8.12 Hydrogen gas—Zero grade.

§.1.83 Oxygen gas, or Afr, as required by
the detector—2Zero grade,

83 Calibration. Use one of the following
options: either 6.2.1 and 62.3, or 6.3.3.

8.3.1 Vinyl chloride, 99.94 percent. Pure
viny! chloride gas certified by the manufac-
turer to contain a minimum of 99.9 percent
vinyl chloride for use in the preparation of
standard gas mixtures tn Section 7.1. If the
gas manufacturer maintains & bulk cylinder
supply of 98.84 percent vinyl chloride, the
certification analysis may have been per-
formed on this supply rather than on each
ges cylinder prepared from this bulk supply.
The date of gas cylinder preparation and the
certified analysis must have been afixed to
the cylinder before shipment from the gas
manufacturer to the buyer.

822 Nitrogen gas. Zero grade, for prepa-
ration of standard gos mixtures.

8.2.83 Cylinder standards (3). Gas mix-
ture standards (50, 10, and 8 ppm vinyl
chioride in nitrogen cylinders) for which the
gas composition hea been oertified by the
manufacturer. The manufacturer must have
recommended & maximum shelf life for each
cylinder so that the concentration does not
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change greater than =5 percent from the
oertified value. The date of gas cylinder prep- -
arstion, oertified vinyl chloride concentra-
tion and recommended maximum shelf life
must have been aflixed to the cylinder before
shipment from the gas manufacturer to the
buyer. These gas mixture standards mey be
directly used to prepare & chromatograph
oallbretion curve as described in section 7.8.

8.2.3.1 Cylinder standards certification.
‘The concentration of vinyl chloride tn nitro«
gen in each cylinder must have been certified
by the manufacturer by a direct analysis of
each cylinder using an analytical procedure
that the manufacturer had calibrated on the
day of cylinder analysis, The calibration of
the analytical procedure shall, as & minimum,
have utilized a three-point calibration curve.
It is recommended that the manufacturer
maintain two calfbration standards and use
these standards in the following way: (1) &
high concentration standard (between 50 and
100 ppm) for preparation of & calibration
curve by an appropriate dilution technique;
(3) & low concentration standard (between
8 and 10 ppm) for verification of the dilution
technique used. .

8.2.32 Establishment and verification of
calibration standards. The concentration of
each calibration standard must have been
established by the manufacturer using
rellable procedures. Additionally, esach
calibration standard must have been veri-
filed by the manufacturer by one oi the
following procedures, and the agreement
between the initially determined concen-
tration value and the verification concen-
tration value must be within -+ 8§ percent:
(1) vertification value determined by com-
parison with s calibrated vinyl chloride
permeation tube, (2) verication value
determined by ocomparison with a gas mix.
ture prepared in accordance with the pro-
cedure described in section 7.1 and using
99.8+ percent vinyle chloride, or (3) verifi-
cation value obtained by having the
calibration standard analyzed by the Na-
tional Bureau of Standards. All calibration
standards must be renewed on a time
interval consistent with the shelf life of
the cylinder standards aold.

8. Procedurs.

6.1 Sampling. Assemble the sample train
a8 In Figure 106-1. Perform a bag leak check
according to Bection 7.4. Observe that all
connections between the bag and the probe
are tight. Place the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjusted to yield »
flow of 0.5 Ipm. After a period of time suffi-
clent to purge the line several times has
elapsed, connect the vacuum line to the
bag and evacuate the bag until the rotam-
eter indicates no flow. Then reposition the
sample and vacuum lines and begin the ac-
tual sampling, keeping the rate proportional
to the stack velocity. Direct the gas exiting
the rotameter away from sampling personnel.
At the end of the sample period, shut off the
pump, disconnect the sample line from the
bag, and disconnect the vacuum line from
the bag container. Protect the bag container
from sunlight.

6.2 Bample storage. Sample bags must be
kept out of direct sunlight. When at all
possible analysis i3 to be performed within
24 hours, but In no case in excess of 72
hours of sample collection.

6.3 Sample recovery. With a plece of Tef-
lon tubing identified for that bag, connect a
bag inlet valve to the gas chromatograph
sample valve. Switch the valve to withdraw
gas from the bag through the sample loop.
Plumb the equipment so the sample gas
passes from the sample valve to the leak-free
pump, and then to a charcoal tube, followed
by & 0-100 mi/min rotameter with flow con-
trol valve.

6.4 Analysis. Set the oolumn temperature



%0 100° C the detector temperature to 180°
C, and the sample loop temperature to 70° C.
When optimum hydrogen and oxygen flow
rates have been determined verify and main-~
tain these flow rates during all chromato-
graph operations. Using gzero helilum or
nitrogen as the carrier gas, establish a flow
rate in the range consistent with the manu-
facturer's requirements for satisfactory de-
tector operation. A fiow rate of approxi-
mately 40 ml/min should produce adequate
separations. Observe the base line periodi-
cally and determine that the noise level has
stabilized and that bass line drift has ceased.
Purge the sample loop for thirty seconds at
the rate of 100 ml/min, then activate the
sample valve. Recard the injection time (the
position of the pen on the chart at the time
of sample injection), the sampie number, the
sampie loop tempersture, the ocolumn tem-~
persture, carrier gas flow rets, chart speed
and the attenuator setting. Record the lab-
oratory pressure. Prom the chart, select the
peak having the retentlon time correspond-
ing to vinyl chloride, ss determined in Bec-
tion 7.4 Messure the peak area, Aw, by use
of A disc integrator or » planimeter. \es -

sure the peak height, Ha. Record Au Ha, and
the retention time. Repeat the injection at
1éast two times or unttl two consecutive vinyl
chloride peaks do not vary in area more than
5%. The average value for these two areas
will be used to compute the bag concentra-
tion.

Compare the ratio of Hu t0 Am for the vinyl
chloride sample with the same ratio for the
standard peak which 1s closest in height. As
s guideline, if these ratios differ by more
than 10%, the vinyl chloride peak may not
be pure (possibly acetaldehyde is present)
and the secondary column should be em-
ployed (see SBection 4.3.2).

6.3 Measure the ambient temperature and
barometric pressure near the bag. (Assume
the relative humidity to be 100 percent.)
Prom a water saturation vapor pressure table,
determine and record the water vapor con-
tent of the bag.

7. Calibration and Btandards.

7.1 Preparation of vinyl chloride stand-
ard gas mizrtures. Evacuate a sixteen-inch
square Tedlar bag that has passed a leak
check (described in Bection 7.4) and meter
in 5 lters of pitrogen. While the bag is
filling, use the 0.5 ml syringe to inject
25041 of ©9.84 percent vinyl chloride
through the wall of the bag. Upon with-
drawing the syringe needle, immediately
cover the resulting hole with e plece of
sdhesive tape. The bag now contains a
vinyl chloride concentration of 50 ppm. In
& like manner use the other syringe to
prepare gsas mixtures having 10 and 5 ppm
vinyl chloride concentrations. Place each
bag on a smooth surface and alternately
depress opposite sides of the bag 50 times
to further mix the gases. These gas mixture
standards may be used for 10 days from the
date of preparation, atter which time prep-
aration of new gas mixtures is required.
(CavTiIoN.—Contamination may be a prob-
lem when & bag i reunsed if the new gas
mixture standard contains & lower con-
centration than the previous gas mixture
standard did.) -

72 Determination of viny! chloride re-
tention time. This section can be performed
simultaneously with Section 7.3. Establish
chromatograph conditions identical with
those in Section 6.3, above. Bet attenuator
to X 1 position. Flush the sampling loop
with zero helium or nitrogen and activate
the sample valve. Record the injection time,
the sample loop temperature, the column
temperature, the carrier gas flow, rate, the
chart speed and the attenuator setting.
Record peaks and detector responses that
occur in the absence of vinyl chloride. Main-~
tain conditions. With the equipment plumb-
ing arranged identically to Section 6.3, flush
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the sample loop for 30 seconds at the rate of
100 ml/min with one of the vinyl chloride
calibration mixtures and activate the sample
valve. Record the injection time. Select the
peak that corresponds to vinyl chloride.
Measure the distance on the chart from the
injection time to the time at which the peak
maximum occurs. This gquantity, divided by
the chart speed, is defined as the retention
time. Record.

7.3 Preparation of chromatograph calt-
bration curve. Make a gas chromatographio
measurement of each gas mixture standard
(described in section 6.2.2 or 7.1) using con-
ditions identical with those listed in sections
6.3 and 6.4. Flush-the sampling loop for 80
seconds at the rate of 100 ml/min with each
standard gas mixture and activate the sam-
ple valve. Record C. the concentration of
vinyl chloride injected, the attenuator set-
ting, chart speed, peak area, sample loop
temperature, column temperature, carrier
gas flow rate, and retention time. Record the
laboratory pressure. Calculate 4., the peak
area multiplied by the attenuator setting.
Repeat untill two injection areas are within
8 percent, then plot these points v. C.. When
the other concentrations have been plotted,
draw a smooth curve through the points.
Perform calibration daily, or before and after
each set of bag samples, whichever ia more
frequent.

7.4 Bag leak checks. While performance
of this section is required subsequent to bag
use, it 18 also advised that it be performed
prior to bag use. After each use, make sure
» bag did not develop ieaka as follows. To leak
check, connect & water manometer and pres-
surize the bag to 5-10 cm H,O (2-4 in HO).*
Allow to stand for 10 minutes. Any displace-
ment in the water manometer indicates a
leak, Also check the rigid container for leaks
in this manner.

{NoTe: An alternative leak check method
is to pressurize the bag to 5-10 cm H,O or
24 in. HO and allow to stand overnight.
A defiated bag Indicates a leak.) For each
sample bag in its rigid contalner, place a
rotameter in-ltne botween the bag and the
pump inlet. Evacuate the bag. Fallure of the
rotameter to register rero flow when the bag
appears to be empty indloates a leak.

8. Calculationa.

8.1 Determine the sample peak ares as
follows:
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A= A- AI
Equation 106-1
'A =The sample peak ares.
A.‘-Tho m Surea b area.
Ay=The attenuation factor.

82 Vinyl chioride concentrstions. rom
the calibration curve described in Section
73, above, select the value of O, that cor-
responds to A, the sample pesk ares. Cal-:
oulate C, as tollows:

-_CP T
Y P.T.(1=Bws)

Equation 106-2

C

Where:
Bei=The water vapor content of the bag sambie, s
analyred,
Cy=The concentration of vinyl chloride {n the bag

sample in ppm.
C.=The conocentration of viny! chloride indionted by
P ﬂt;ho ‘?l chromstograph, in pll.)gxo. tocy
=The reference prossure, e pressure
' recorded during calibration, mm Hg.
absolute

Ti=The sample loop temperature on
acale at the time of analysis, °K.

P;=The laborstory pressure st time of analysis, mm

T.=The reference umfu‘ the sam

tamperature recorded glnnn'n. uubnugx: ‘g.
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Title 40—Protection of Environment

CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—AIR PROGRAMS
{FRL 618-1]

PART 61—NATIONAL EMISSION STAND-
ARDS FOR HAZARDOUS AIR POLLUTANTS

Standard for Vinyl Chioride

On December 24, 1975, under section
112 of the Clean Air Act, as amended (42
U.S.C. 1857), the Environmental Protec-
tion Agency (EPA) added vinyl chloride
to the list of hazardous air pollutants
(40 FR 59477) and proposed a national
emission standard for it (40 FR 59532).
The standard covers plants which manu-
facture ethylene dichloride, vinyl
chloride, and/or polyvinyl chloride,

EPA decided to regulate vinyl chloride
because it has been implicated as the
causal agent of angiosarcoma and other
serious disorders, both carcinogenic and
noncarcinogenic, in people with occupa-
tional exposure and in animals with ex-
perimental exposure to vinyl chloride.
Reasonable extrapolations from these
findings cause concern that vinyl chlo-
ride may cause or contribute to the same
or similar disorders at present ambient
air levels. The purpose of the standard is
to minimize vinyl chloride emissions
from all known process and fugitive
emission sources in ethylene dichloride-
vinyl chloride and polyvinyl chloride
plants to the level attainable with best
available control technmology. This wil
have the effect of furthering the protec-
tion of public health by minimizing the
health risks to the people living in the
vicinity of these plants and to any addi-
tional people who are exposed as a result
of new construction.

Interested parties participated in the
rulemaking by sending comments to EPA.
The comments have been carefully con-
sidered, and where determined by the
Administrator to be appropriate, changes
have been made to the regulation as pro-
mulgated. .

SUMMARY OF THE STANDARD

In ethylene dichloride-vinyl chloride
plants, the standard limits vinyl chloride
emissions from the ethylene dichloride
and vinyl chloride formation and purl-
fication processes to 10 ppm. For the ox-
ychlorination process, vinyl chloride
emissions are imited to 0.2 g/kg of ethyl-
ene dichloride product.

In polyvinyl chloride plants, the stand-
ard limits vinyl chloride emissions from
equipment preceding and including the
stripper in the plant process flow to 10
ppm. Emissions from equipment follow-
ing the stripper are to be controlled by
stripping dispersion resins to 2000 ppm
and other resins to 400 ppm, or by using
equivalent controls. Vinyl chloride emis-
sions from reactor opening are to be re-
duced to 0.02 g/kg polyvinyl chloride
product. )

In both ethylene dichloride-vinyl
‘chloride and polyvinyl chloride plants,
relief valve discharges and manual vent-

ing of gases are prohibited except under’

emergency conditions. Fugitive emissions
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are required to be captured and con-
trolled.

HEALTHT AND ENVIRONMENTAL IMPACTS

EPA prepared a document entitled the
Quantitative Risk Assessment for Com-
munity Exposurc to Vinyl Chloride which
estimates the risk from vinyl chloride
exposure to populations living in the vi-
cinity of vinyl chloride-emitting plants
before and after implementation of con-
trols to meet the standard. There are no
dose-response data for the concentra-
tions of vinyl chloride found in the am-
bient air. Therefore, assessments of risk

--at ambient levels of exposure were ex-

trapolated from dosec-response data from
higher levels of exposure using both a
linear model and a log-probit model.
Extrapolations mmade with each of these
models entailed using different sets of
assumptions. Because different assump-
tions can be made in extrapolating to
low doses, the health risks are reported
in ranges.

It was estimated that 4.6 million peo-
ple live within 5 miles of ethylene dicho-
ride-vinyl chloride and polyviny! chlo-
ride plants and that the average ex-
posure around these plants before instal-
lation of controls to meet the standard
is 17 parts per billlon. The exposure
levels for uncontrolled plants were cal-
culated based on estimated 1974 emnis-
sion levels. Using the linear dose-re-
sponse model, EPA found that the
rate of initiation of Iiver angiosarcoma
among people living around uncontrolled
plants is expected to range from less than
one to ten cases of liver angiosarcoma
per year of exposure to vinyl chloride.
The log-probit model gave predictions
that are 0.1 to 0.01 times this rate. This
wide range is an indication of the un-
certainties in extrapolation to low doses.
Due to the long latency time observed in
cancer cases resulting from vinyl chloride
exposure, increases initiated by exposure
this year will not be diagnosed until the
1990's or later. Vinyl chloride is also es-
timated to produce an equal number of
primary cancers at other sites, for a total
of somewhere between less than one and
twenty cases of cancer per year of ex-
posure among residents around plants.
The number of these effects is expected
to be reduced at least in proportion to the
reduction in the ambient annual average
vinyl chloride concentration, which is
expected to be 5 percent of the uncon-
trolled levels after the standard is im-
plemented. . .

Changes in the standard since pro-
posal do not affect the level of control
required. Thus, the environmental im-
pact of the promulgated standard is,
with one exception, the same as that
described in Chapter 6 of Volume I of
the Standard Support and Environmen-
tal Impact Statement. According to data
submitted by the Society of Plastics In-
dustry, Inc. (SPI), the impact on water
consumption in the draft environmental
impact statement was overstated. In es-
timating the impact on water consump-
tion, EPA based its estimates on worst
case conditions. That is, EPA assumed
that those control systems with the

greatest water usage would be employed
and that there would be no recycling
of water. There s no regulation which
would require water recycling. Accord~
ing to SPI, the control system utilizing
the most water will not be used gener-
ally by the industry and economic fac-
tors will cause plants to recycle much
of the water. Therefore, according to
SPI the impact of the standard on watér
consumption will be negligible.

The environmental impacts of the
promulgated standard rmay be summar-
ized as follows: The primary environ-
mental impacts of the standard are ben-
eficial and will consist of vinyl chloride
emission reductions of approximately 94
percent at ethylene dichloride-vinyl
chloride plants and 95 percent at poly-
vinyl chloride plants. Percentage num-
bers for both source categories are based
on an estimated 90 percent reduction in
fugitive emissions and 1974 emission
levels,

The potential secondary environmen-
tal impacts of the standard are either
insignificant or will be minimized w th-
out additional action, except for one ad-
verse impact. Hydrogen chloride is al-
ready emitted by process equipment at
ethylene dichloride-vinyl chloride plants
and by other petrochemical plants in the
complexes where ethylene dichloride-
vinyl chloride plants are typically lo-
cated. An incinerator used to attain the
standard at an ethylene dichloride-vinyl
chloride plant could increase hydrogen
chloride emissions by several fold. Typi-
cally, however, due to the corrosion prob-
lems which would otherwise occur both
on plant property and in the community,
plants use scrubbers to control already
existing hydrogen chloride emissions.
Hydrogen chloride emissions resulting
from control of vinyl chloride emissions
are expected to be controlled for the
same reason. If even a moderately effi-
cient scrubber (98 percent control) were
used to control the hydrogen chloride
emissions resulting from incineration of
vinyl chioride emissions, the increase in
hydrogen chloride emissions from a typ-
ical ethylene dichloride-vinyl chloride
plant due to the standard would be re-
duced to 35 percent. However, EPA plans
to further evaluate the need to control
hydrogen chloride emissions, since dif-
fusion model results indicate that under
“worst-case” meteorological conditions,
the hydrogen chloride emissions from
the process equipment and the incinera-
tor combined would cause maximum am-
bient concentrations of hydrogen chlo-
ride in the vicinity of ethvlene dichlo-
ride-vinyl chloride plants to be in the
same range or somewhat higher than
existing foreigh standards and National
Academy of Sciences (NAS) guidelines
for public exposure.

EconoMIC IMPACT

In accordance with Executive Order
11821 and OMB circular A-107, EPA
carefully evaluated the economic and’
inflationary impact of the proposed
standard and alternative control levels
and certified this in the preamble to the
proposed standard. These impacts are
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discussed in Chapter 7 of Volume I of
the Standard Support and Environmen-
tal Impact Statement. Comments on the
proposed standard have resulted in only
one major change in the economic im-
pact analysis. EPA estimated that there
would be four plant closures as a result
of the promulgated standard. Of the four
plants identified as possible closure can-
didates, one has given notice that it no
longer produces polyvinyl chloride and
the other three have indicated that they
do not intend to close as a result of the
standard.

The economic impacts of the promul-
gated standard may be summarized as
follows: The total capital cost for exist-
ing plants to meet the standard is esti-
mated to be $198 million, of which $15
million is for ethylene dichloride-vinyl
chloride plants and $183 million is for
polyviny! chloride plants. EPA estimates
that these plants will have to spend $70
million per year to maintain the required
emission levels. In addition, the total
capital cost for existing plants to meet
the EPA's 1983 water effluent guideline
limitations is expected to be $83 million
and the total annualized operation cost
is $17 million. The costs to the Industry
of meeting the OSHA standard cannot be
quantified at this time, but they are ex-
pected to overlap to some degree with the
costs to meet EPA's fugitive emissicn
regulations. The costs of meeting the
fugitive emission regulations are included
in the total costs cited above for meeting
the promulgated regulation. Broken out
separately, the capital cost of meeting
the fugitive emission regulations is $37
milllon and the annualized cost is $25
million.

The standard is not expected to deter
construction of new ethylene dichloride-
vinyl chloride plants or most types of
new polyvinyl chloride plants. For one
type of polyvinyl chloride plant (disper-
sion process) that represents 13 percent
of the industry production, the standard
would significantly deter the construc-
tion of smaller plants.

It is estimated that the price of poly-
vinyl chloride resins will rise by approxi-
mately 7.3 percent in order to maintain
precontrol profitability and also to re-
cover the total annualized control costs
necessitated by the standard at ethylene
dichloride-vinyl chloride plants and poly-
vinyl chloride plants. This increase is
estimated to translate into a maximum
consumer price increase in goods fabri-
cated from polyvinyl chloride resins of
approximately 3.5 percent. Recovery of
efluent annualized costs plus mainte-
nance of precontrol profitability is esti-
mated to add approximately 2 percent to
Rolyvinyl chloride resin prices and result
in an additional maximum consumer
price increase of 1 percent.

PUBLIC PARTICIPATION

During the public comment period, 50
comment letters on the proposed stand-
ard were received. There were 24 from
industry; 3 from environmental groups;
15 from Federal, State, and local agen-
cles; and 8 from individual citizens. As
required by section 112(b) (1) (B) of the
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Act, a public hear\}ng was held on the
proposed standard on February 3, 1976,
in Washington, D.C. Presentations were
made by the Environmental Defense
Fund, the Society of the Plastics Indus-
try, Inc., Dow Chemical Company, Dia-
mond Shamrock Corporation, and Alr
Products and Chemicals, Inc. Copies of
the comment letters received, the public
hearing record., and a summary of the
comments with EPA’s responses are
available for public inspection and copy-
ing at the EPA Public Information Ref-
erence Unit, Room 2922 (EPA Library),
401 M Street, SW., Washington, D.C. In
addition, copies of the comment sum-
mary and Agency responses may be ob-
talned upon written request from the
Public Information Center (PM-215),
Environmental Protection Agency, 401
M Street, 8W., Washington, D.C. 20460
(specify Standard Support and Environ-
mental Impact Statement, Emission
Standard for Vinyl Chloride, Volume I1).

SIGNTFICANT COMMENTS AND CHANGES TO
THE PROPOSED REGULATION

(1) Decision to list vinyl chloride as a
hazardous air pollutant. In general, the
commenters did not contest EPA’s decl-
sion to list vinyl chloride as a hazardous
air pollutant. However, three comment-
ers (two companies and one Federal
agency) argued that EPA placed undue
emphasis on factors suggesting that vinyl
chloride presented a health risk and
ignored factors suggesting that no sig-
nificant risk was involved. Undcr section
112, however, EPA could remove vinyl
chloride from the list of hazardous air
pollutants only if information were pre-
sented to EPA that shows that vinyl
chloride is clearly not a hazardous alir
pollutant. As discussed more fully in the
comment summary, the commenters did
not provide conclusive evidence that vinyl
chloride is not a hazardous air pollutant
which causes or contributes to death or
serious illness, nor did they conclusively
prove that the health risk factors em-
phasized by EPA were insignificant.

Several other commenters agreed with
EPA's decision to list vinyl chloride as a
hazardous air pollutant, but argued that
EPA had overstated the health problem,
the emission levels, and the projected
ambient air concentrations around un-
controlled plants. With regard to the al-
leged overstated health problem, the
commenters stated, for example, that the
U.S. worker EPA dfscussed as having
been exposed to vinyl chioride levels low-
er than those usually encountered in
polyvinyl chloride production has been
dropped from the National Institute of
Occupational Safety and Health's listing
of workers with angiosarcoma. EPA

‘agrees that there are questions concern-

ing the level of exposure and in some
cases the pathology of these cases not
involved directly in polyvinyl chloride
and vinyl chloride production. These un-
certaintics are stated in the appropriate
footnotes of the Scientific and Technical
Assessment Report on Vinyl Chloride and
Polyvinyl Chloride (STAR) where the
angiosarcoma cases are listed. However,
in spite of these uncertaintles, in view of

the possible exposure patterns, these
cases cannot be ignored in the evaluation
of the potential public health problems.

With regard to the alleged overstated
emission levels, the uncontrolled emis-
sion levels reported by EPA were based
on 1974 data. This qualification was
stated wherever emission data were pre-
sented. EPA recognizes that emissions
have been reduced since that time, and
stated this in the preamble to the pro-
posed standard. EPA decided not to
gather more recent data on emission
levels, because these emission levels are
expected to change, and gathering the
data would take considerable time both
on the part of EPA and on the part of
industry. Since the purpose of the stand-
ard i{s to minimize emissions, these more
current data would not affect the stand-
ard itself. The 1974 emission levels were
also used in diffusion modeling to project
maximum ambient air concentrations
around uncontrolled plants. These maxi-
mum air concentrations would probably
be lower if 1976 emission levels were used.
This would reduce the relative impact
of the standard below that described in
the Standard Support and Environmen-
tal Impact Statement, but would not
affect the basis of the standard itself.

(2) Approach for Regulating Vinyl
Chloride Under Section 112. Two ap-
proaches other than using best avail-
able control technology were suggested
by the commenters for regulating vingl
chloride under section 112. The first was
to ban polyvinyl chloride products for
which substitutes are currently available
and to gradually phase out other poly-
vinyl chloride products as substitutes
are developed.

In the preamble to the proposed stand-
ard EPA specified its reasons for not set-
ting a zero emission limit for vinyl
chloride, as follows: (1) There are bene-
flcial uses of vinyl chloride products for
which desirable substitutes are not read-
ily available; (2) there are potentially
adverse health and environmental im-
pacts from substitutes which have not
been thoroughly studied; (3) there are a
number of employees, particularly in the
fabrication industries, who would be-
come at least temporarily unemployed;
and (4) control technology is available
which is capable of substantially reduc-
ing emissions of vinyl chloride into the
atmosphere.

EPA agrees that substitutes do exist or
could be manufactured for most poly-
vinyl chloride uses. However, in general,
these substitutes do not have some of the
more desirable characteristics of poly-

" vinyl chloride, such as nonflammability,

If vinyl chloride and polyviny! chloride
were banned, other substitutes with
these more desirable characteristics
would likely be developed. There is a risk
that these substitutes would also have
adverse health or environmental effects.
Bince control measures are available
which can reduce vinyl chloride emis-
sions by 90 percent or more, it does not
seem prudent to reduce emissions by the
remaining percentage and take the risk
of introducing new untested chemicals
into the environment.
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Another approach suggested by the
commenters was to base the standard for
each Individual emission point on cost
versus benefit. Several of the fugitive
emission sources were named specifically
as ones for which the costs of control
were substantially higher than the bene-
fits. Although EPA did determine a cost-
bencfit ratio for the controls required
for & number of emission points, EPA
does not believe such a ratio is an appro-
priate basis on which to set a standard.
Section 111 of the Clean Air Act provides
for the development of standards based
on best control technology (considering
costs). Even under section 111, however,
standards are not based on a fine bal-
ancing of costs versus benefits. Instead,
costs are considered in terms of the af-
fordability of the control technology re-
quired to achieve a given emission level
and the economic impact of possible
standards on the industry in ques-
tion. Unlike section 111, section 112 does
not explicitly provide for consideration
of costs, so it would clearly be inappro-
priate to consider costs to a greater ex-
tent under section 112 than would be
done under section 111. As discussed in
the preamble to the proposed standard
for vinyl chloride, EPA belleves costs
may be considered under section 112, but
only to a very limited extent; ie., to
assure that the costs of control technol-
ogy are not grossly disproportionate to
the amount of emission reduction
achieved, In comparison with other
emission points, the costs of controlling
the fugitive emission sources mentioned
by the commenters are relatively small
compared with the amount of emission
reduction achieved.

Several commenters recommended
adding to the regulation a provision for
excess emissions during startup, shut-
down, and malfunction. EPA considered
this comment, and decided that this
addition 1s not necessary for the vinyl
chloride standard. Startup and shutdown
of the process has essentially no effect
on emissions to the atmosphere for poly-
vinyl chloride production, and technology
exists to avoid excess emissions during
startup and shutdown at ethylene di-
chlorideviny! chloride plants. We do not
believe plants should be allowed to emit
excess emissions during malfunctions,
and therefore are requiring them to shut
down immediately.

(3) Selection of source categories, In
the preamble to the proposed standard
EPA recognized that some small research
and development {facilities -may exist
where the emissions of vinyl chloride are
insignificant and covering these facilities
under the standard would be unnecessary
and inappropriate. However, EPA did not
have sufficient information available to
clearly define which facilities should be
excluded from the standard, and
encouraged Interested parties to submit
such information during the comment
period. Based on the Information sub-

mitted, EPA decided to exempt poly-
vinyl chloride reactors and assoclated
equipment from applicability of all parts
of the standard if the reactors are used
in research and development and have a
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capacity of no more than 0.19 m*® (50
gal). Reactors in this size range can gen-
erally be found In a laboratory, whereas
the larger reactors are typically ptlot
scale facilities. Emissions from laboratery
scale equipment are relatively small, and
application of the controls required by
the standard would be expensive and im-
practical. EPA also decided to exempt re-
search ‘and development facilities con-
taining reactors greater than 0.19 m* (50
gal) and no more than 4.07 m* (1100 gal)
in capacity from all parts of the standard
except the 10 ppm limit for reactors,
strippers, monomer recovery systems, and
mixing, welghing and holding containers.
EPA decided not to require these facili-
ties to meet other parts of the standard
because of the technical problems in-
volved in doing so. For example, the
standard for reactor opening is based in
part on reducing the frequency of open-
ing the reactor. Research and develop-
ment reactors have to be opened after
every batch for thorough cleaning. Also,
stripping technology is developed indi-
vidually for each resin in research and
development equipment. Therefore, at-
tainment of the stripping limitations in
the research and development equipment
would not always be possible. The 4.07
m® (1100 gal) figure was selected as an
upper cut-off point because there are no
commercial reactors smaller than this.
(4) Emisston limits. The only major
change in the emission limits between
proposal and promulgation is the addi-
tion of a provision for emergency manual
venting of vinyl chloride from reactors
to the atmosphere. The proposed stand-
ard prohibited all manual venting to the
atmosphere. In the preamble to the pro-
posed standard, EPA invited interested
persons to comment on whether permit-
ting manual venting to the atmosphere
could result in overall lower emissions.
There are several methods available for
preventing rellef discharges from reac-
tors, one of which is manual venting of
part of the reactor contents for purposes
of cooling and reduction in pressure
within the reactor. The higher the tem-
perature and pressure within the reac-
tor, the greater the amount of vinyl
chloride which has to be removed to
bring the reactor under control. Manual
venting can be done at a lower pressure
than the pressure required to open the
relief valve. For this reason manual vent-
ing can result in lower emissions than
would occur by allowing the reactor to
discharge through the relief valve. Fur-
thermore, & manual vent valve is under
the control of an operator and can be
closed. A relief valve may become clogged
with resin and not close. The result
would be loss of all the reactor contents,
The contents of a reactor can be man-
ually vented to a gasholder or other hold-
ing vessel. However, in some cases, such
as during severe weather conditions, sev-
eral reactors may be out of control at
one time. There would be insufficient
holding capacity under these conditions
to manually vent the contents of all the
reactors to a gasholder. Therefore, when
all other measures to prevent relief valve

discharges have been exhausted, manual

venting will be permitted as a last resort
before the relief valve opens. The same
notification procedures are required for
manual venting to the atmosphere as are
required for relief discharges.

Therec are several changes in the nu-
mcrical emission limits tn the promul-
gated standard. Except for the standard
for reactor opening loss, these changes
simply involve conversion to the Interna-
tional System of Units (SI). There wa#
an error involved in the original calcula«
tion used to derive the standard for reac-
tor opening. Correcting this error dou-
bles the allowable emissions. It Is em-
phasized that the change in this stand-
ard {s a correction, and not a change in
the intent for the degree of control re-
quired.

The proposed standard required the
installation of a rupture disc beneath
each relief valve to prevent leakage from
the relief valve. A provision has been
added to the promulgated standard so
that a rupture disc is not required {f
the reltef valve is tied into a process line
or recovery system. In this case, any
leakage from the relief valve would be
contained.

The regulation for obtaining vinyl
chloride samples has been changed to an
operating procedure. ‘The proposed
standard stated that there were to be
no emissions from taking the samples.
Several commenters pointed out that the
use of the word “no” would make this
regulation impractical $o enforce. There-
fore, the promulgated standard specifies
the operating procedure which EPA orig-
fnally intended to be used to control
this source, This revision is only a change
In wording and does not represent a
change in the level of the standard.

The regulation for taking samples has
also been revised to apply only to sam-
ples containing at least 10 percent by
weight vinyl chloride. This is consistent
with the other parts of the standard
which apply to equipment “in vinyl
chloride service.” “In vinyl chloride serv-
fce” distinguishes between situations
where vinyl chloride is clearly involved
and situations where vinyl chloride is a
minor component or contaminant, and
as defined in promulgated §61.61(1)
means that a piece of equipment: con-
tains or contacts either a liquid that s
at least 10 percent by weight viny! chlo-
ride or a gas that is at least 10 percent
by volume vinyl chloride. )

The proposed standard required a vinyl
chloridc monitoring system for continu-
ously measuring vinyl chloride levels both
within the plant (for leak detection) and
within stacks. The proposed standard did
not outline required specifications for the
monitoring system,.except that it was to-
analyze the samples with gas chromatog-
raphy, or if all hydrocarbons were as-
sumed to be vinyl chloride, with infrared
spectrophotometry, flame ifon detection,
or equivalent. It required that each plant
submit a description of its monitoring
system to EPA, so that EPA could deter-
mine whether it was acceptable or not.
Comments were received indicating a
need for EPA to specify some criteria for
Judging the_acceptablility of monitoring
systems. The accuracy of the monitor-
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ing system would be related to the fre-
‘quency of calibration. Therefore, EPA
has included in the promulgated stand-
ard requirements for the frequency of
callbration and procedures to be carried
out in the calibration of the monitoring
instruments.

The portable hydrocarbon detector re-
quired by the proposed standard was re-
quired to have a sensitivity of 5 ppm:
Comments were received indicating that
instruments in this sensitivity range are
delicate and require continuing mainte-
nance. The portable hydrocarbon detec~
tor is required for leak detection and for
measuring vinyl chloride concentrations
inside the equipment before opening it.
A 5 ppm sensitivity is not needed in
either case, and the required sensitivity
has been changed to 10 ppm in the pro-
mulgated standard.

The proposed standard contained a
single regulation for compressors. The
promulgated standard has separate regu-
lations for rotating and reciprocating
compressors. This is consistent with hav-
ing separate regulations for rotating and
reciprocating pumps in both the pro-
posed and promulgated standards.

Section 61.66 of the proposed standard
provided for the use of equivalent meth-
ods of control which have been approved
by EPA. The promulgated standard re-
quires that the plant owner or operator
submit a request for determination of
equivalency within 30 days of the pro-
mulgation date if the alternative control
method is intended as the tnitial means
of control. The purpose of this is to pro-
vide time for EPA to evaluate the method
before the plant has to be in compliance
(for existing sources, 90 days after the
promulgation date). EPA also suggests
that this request for detcrmination of
equivalency be accompanied by a re-
quest for waiver of compliance pursuant
to section 112(c) (1) (B) (il) of the Act.
The request for a wajver for compliance
should provide for the case where EPA
determines that a method is not equiv-
alent and the plant needs to purchase
other equipment. In no case will the
waiver of compliance be extended beyond
avo years from the date of promulga-

on.

‘There are several wording clarifica-
tions which have been made in the pro-
mulgated standard. The definition for
“in vinyl chloride service" (§ 60.61(1))
has been clarified by stating that it
means equipment that contacts vinyl
chloride as well as equipment that con-
tains vinyl chloride. This would include
such equipment as agitators.

Words have been added in §§ 61.62,
61.63, and 61.64 to clarify that the 10

pm emission limits do not have to be

et when equipment has already been
opened in compliance with the regula-
tion for opening of equipment. Equip-
ment that has met the opening of
equipment regulation can contain more
than 10 ppm viny! chloride and would be
in violation of the standard if this
statement were not included,

The requirements for stripping poly-
vinyl chloride resins to specified levels
have been revised in §§ 61.64(e), 61.87

RULES AND REGULATIONS

{@) (), and 8170(c) (2> (1) s0 that
measurement of the vinyl chloride levels
in the resins is to be made immediately
after stripping is completed rather than
as the resin is being transferred out of
the stripper. This allows a plant to carry
out operctions in a stripper after strip-
ping has been completed but before it is
transferred out of the stripper. This is
consistent with the original intent of the
standard.

The regulation for loading and unload-
ing lines in § 61.65(b) (1) has been re-
vised to clarify that it applies only to
lines that are disconnected after each
loading or unloading operation. Perma-
nently installed pipelines that are opened
infrequently for inspection or mainte-
nance, for example, are covered by the
opening of equipment regulation rather
than the loading and unloading line
regulation.

The regulation for inprocess waste-
water in the proposed standard could
have been misinterpreted to require in-
dividual treatment of wastewater
streams. Section 61.65(b) (8) (1) of the
promulgated standard clarifies that
wastewater streams that are required to
be treated (i.e., those containing greater
than 10 ppm vinyl chloride) can be com-
bined to be treated. However, waste-
water streams that contain greater than
10 ppm vinyl chloride cannot be com-
bined with wastewater streams that con-
tain less than 10 ppm vinyl chloride be-
fore treatment; i.e., dilution cannot be
used to meet the standard.

The commenters recommended several
changes in the emission limits which
have not been incorporated into the
promulgated standard. These are dis-
cussed in the following paragraphs.

It was recommended that the require-
ment for double mechanical seals on
pumps, compressors, and agitators be re-
moved because the single seals currently
used on this-equipment have small emis-
sions and are more reliable than double
mechanical seals. EPA is aware that each
fugitive emissjon source, such as one
pump, taken by itself causes relatively
small emissions. Fugitive emissions con-
sidered as & whole are a significant
source of emissions, however, and the in-
tent of the standard is to reduce these.
Double mechanical seal pumps are com-
monly used in the industry for emission
reduction. Sealless pumps or equivalent
systems are available as options to double
mechanical seals.

The commenters recommended in-
creasing the averaging time for the 10
ppm limits and the emission limits for
reactor opening and stripping to 30 days.
Some of the commenters apparently
thought that the 10 ppm limits had to be
met on an instantaneous basis. However,
since the performance test for determin-
ing compliance consists of three runs for
e minimum of an hour each, the aver-
aging time for the 10 ppm limit is at least
three hours, Increasing the averaging
time to 30 days for any of the emission
limits would permit higher peak emis-
sion levels. EPA has determined that this
is neither desirable nor necessary.

Bome commenters requested that the
stripping levels for dispersion resins be

made the same as for other resins and
others requested that they be made less
stringent. EPA decided not to make the
standard for stripping dispersion resins -
the same as for other resins because there
is sufficlent evidence to indicate that
these resins are more difficult to strip
than other resins. With regard to mak-
ing the stripping levels for dispersinn
resins less stringent, only one of the eight
manufacturers of dispersion resins spe«
cifically commented that the dispersison’
resin standard should be made: less
stringent. Only two of several grades of
dispersion resins made by this company
cannot meet the 2,000 ppm limit. The
proposed standard takes into considera-
tion that some resins are more difficu't

‘to strip than others by providing for

averaging among different resins.

(5) Testing, reporting, and record-
keeping. There are several relatively
minor changes in the testing, reporting,
and recordkeeping requirements. A pro-
vision has been added to § 61.67 which
requires that stack gas samples taken
with Test Method 106 are to be analyzed
within 24 hours. This is consistent with
the requirements in the proposed Test
Method 106. The promulgated standard
also ‘'specifies that in averaging the re-
sults of the three runs required by Test
Method 106, a time-weighted average is
to be used. .

One commenter requested that the
oxygen content and moisture content be
specified for the 10 ppm concentration
standards. The proposed standard speci-
fled that the vinyl chloride concentration
is to be corrected to 10 percent oxygen
(wet basis) if combustion is used as the
control measure. In the promulgated
standard, this requirement has been ex-
panded to all control measures.

A provision has been added to the
promulgated standard which states that
if a reactor is also used as a stripper, the
reactor opening emissions may be deter-
mined immediately following the strip-
ping operation. If a reactor is also used
as a stripper, the resin is in the reactor
when it is opened. This means that vinyl
chloride in the resin which has already
been stripped to acceptable levels can
escape from the resin and become part
of the reactor opening loss. It is EPA's
intent that once a resin has been stripped
to the required levels, that additional
controls are not required. Under the new
provision, vinyl chloride escaping from
the resin after it has been stripped to
acceptable levels is not counted as part
of the reactor opening loss,

A section requiring continuous moni-
toring of stack emissions has been added
to the promulgated standard. The con-
tinuous monitoring of stack emissions
was required in the proposed standard.
The addition of a specific paragraph for
emission monitoring serves only to
clarify the requirement.

The standard has been revised so that
the initial report requires a *‘description”
rather than a “detalled description’ of
the equipment used to control fugitive
emissions., Several commenters pointed
out that a detalled description would
contain proprietary information. EPA
agrees that a detatled description in the
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tnitial report i unnecessary. If addi-
tional mmformation is needed, EPA can
obtain it under section 114 of the Act and
the plant can request confidential treat-
ment n accordance with 40 CFR Part 2
for information it belleves to be
proprietary.

The proposed standard required that
& sémiannual report be submitted every
180 days. The promulgated standard
specifies dates for the submittal of the
reports. It also specifies that the first
ual report does not have to be
submitted unttl at least six months after
the initial report is submitted. :

The standard has been revised to elim-
inate the requirement to record the cause
of any leak detected by the vinyl chlo-
ride detector, the action taken to repair
the Jeak, and the amount of time re-
quired to repair the leak. EPA is con-
cerned only that leaks are detected and
repaired. That this has been done can be
established by looking at the strip chart
record of measurements made by the
vinyl chloride detector. These records are
still required for the portable hydrocar-
bon detector however,

Several commentators recommended
that the companies be allowed an extra
two weeks to submit to EPA data from
the initial performance test. They also
recommended that they submit the data
by regular mafl rather than registered
mafl. EPA has not adopted either of these
reecommendations. A source is supposed
to be in compliance with the standard
within 90 days of the promulgation of
the standard. The standard requires that
the emission tests be done within the
90 day period, and permits an extra 30
days for determination of results. The
purpose of using registered mafil is to
document the fact that emission data
have been sent and received. This way
if the results are lost in the malfl, there
will be no question that they were sent.

(6) Test method. Test Method 106 has
been changed to recognize that on a gas
chromatograph equipped with a Chrom-
osorb 102 column, acetaldehyde may
interfere with the vinyl chloride peak.
When a sample is expected to contain
acetaldehyde, a secondary column as de-~
scribed in section 4.3.2 must be employed.
Mass spectroscopy or another absolute
analytical technique is required to con-
firm the vinyl chloride peak obtained
with the gas chromatograph, only if peak
resolution with the secondary column is
not successful.

In section 4.1.4, aluminized Mylar bags
can be substituted for Tedlar bags. EPA
now has data to allow this substitution,
provided that the samples are analyzed
within 24 hours of collection.

In section 5.1.3 of Test Method 108
the requirement to use ‘“‘oxygen gas"” has
been replaced with ‘“‘oxygen gas or alr, as
required by the detector.” Several com-
mentors stated that most gas chromato-
graphs are designed to use hydrogen and
air for their flame detectors. When used
in this way, they are capable of detect-
ing 0.5 ppm vinyl chloride in afr. This is
sensitive enough for monitoring the 10
ppm emission limits stipulated In the
standard.

RULES AND REGULATIONS

In section 8.4 of Test Method 106 the
requirement for an automatic integrator
has beén replaced with a requirement for
a disc integrator or planimeter for meas-
uring peak area. This change is n re-
sponse to & comment which states that
automatic integrators are unnecessarily
elaborate and expensive,

A new section 6.3 has been added to
Test Method 108 which requires deter-
mination of the water vapor content of
the sampling bag by measuring the am-
bient temperature and pressure near the
bag. The vinyl chloride concentration of
the bag can then be reported on & dry
basis. A provision for checking the rigid
container for leaks has been added to
section 7.4 of Test Method 106.

The only change in Test Method 107 is
the provision in Section 5.3.2 for use of
Carbopak C as well as Carbopak A.

AvuTHORITY; Section 113 of the Clean Alr
Act as added by sec. 4(a) of Pub. L. 91-604,
94 Stat. 1685 (43 U.8.C. 18570-7; Bection 114
of the Clean Air Act, as added by sec. 4(a)
of Pub. L. 91-604, 84 Stat. 1687, and amended
by Pub. L. 93-319, sec. 6(a) (4), 88 Stat. 250
(42 U.S.0. 18570-9); Section 301(a) of the
Clean Alr Act, as amended by sec. 15(¢) (3)
of Pub. L. 91-604, 84 Stat. 1718 (43 USC.
18587g () ).

Dated: October 12, 1976.

JoHN QUARLES,
Acting Administrator.
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ENVIRONMENTAL PROTECTION
AGENCY

[ 40 CFR Part 61]
{FRL 7328-5)
VINYL CHLORIDE

National Emission Standards for Hazardous
Alr Pollutants

AGENCY: Environmental
Agency.
ACTION: Proposed rule.

SUMMARY : The proposed amendments
are being made to the vinyl chloride
standard which has promulgated Octo-
ber 21, 1876, and would apply to new
and existing ethylene dichloride, vinyl
chloride, and polyvinyl chloride plants.
The standard and the proposed amend-
ments implement the Clean Air Act and
are based on the Administrator's deter-
mination that vinyl chloride is a hazard-
ous air pollutant. The intended effect of
the proposed amendments is to require
improved effectiveness of control tech-
nology at existing plants, impose more
stringent emission limits on new sources,
and prohibit an emission increase within
the vicinity of an existing source due to
the construction of a new source.

DATES: Comments must be received on
or before August 1, 1977.

ADDRESSES: Comments should be sub-
mitted (preferably in triplicate) to the
Emissfon Standards and Engineering
Division, Environmental Protection
Agency, Research Triangle Park, North
Carolina, Attention: Mr. Don R. Good-
win.

All public comments received may be
inspected and copied at the Public In-
formation Reference Unit (EPA Li-
brary), Room 2022, 401 M Street, BW.,
Washington, D.C.

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. §19-688-8146, ext. 271.

SUPPLEMENTARY INFORMATION:
BACKGROUND

On October 21, 1976, EPA promulgated
a standard for vinyl chloride under the
authority of section 112(b) (1) (B) of the
Clean Air Act, as amended (41 FR
46561). The standard applies to ethyl-
ene dichloride, vinyl chloride, and poly-
viny! chloride plants.

On November 19, 1876, the Environ-
mental Defense Fund (EDF) petitioned
the United Btates Court of Appeals for
the District of Columbia Circuit to review
the standard. Motions to intervene were
subsequently flled on behalf of the Bo-
clety of the Plastics Industry, Inc., the
Goodyear Tire and Rubber Company and
Alr Products and Chemicals, Inc., and
were granted by order of the Court on
January 18, 1977. On March 24, 1977,
EDF and EPA moved to dismiss the
proceedings in view of a settlement
agreement requiring EPA to take certain

Protection
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additional actions. These include a re-
statement of EPA’'s policy for regulating
carcinogens under section 113 of the
Clean Air Act; the proposal of amend-
ments which would require increased
efficiency of existing control equipment,
require more stiringent control at new
sources, and prohibit increases in emis-
slons within the vicinity of an existing
source due to new construction; and the
initiation of a review of the vinyl chlo-
ride standard three years after the pro-
mulgation of the amendments.

Zzro Ewmission GoOAL

The vinyl chloride standard has been
criticized for allegedly placing unwar-
ranted emphasis on technological rather
than health considerations. Although
EPA disagrees with this criticism, it
seems appropriate to restate EPA's ap-
proach to the regulation of carcinogens
in general and under Bection 112 of the
Clean Air Act, and to explain how the
vinyl chloride standard and the pro-
posed amendments are consistent with
this approach and with the protection
of public health.

On May 25, 1976, EPA published in-
terim procedures and guidelines for
health risk and economic impact assess-
ments of suspected carcinogens (41 FR
21402), which define EPA's approach to
regulatory sction for suspect carcino-
gens. As indicated in that publication,
there are two steps involved in the deci-
sion-making process with regard to the
regulation of a potential carcinogen. Al-
though different EPA statutory author-
ities impose different requirements, in
general two decisions must be made with
regard to each potential carcinogen. The
first decision is whether a particular sub-
stance constitutes a cancer rigsk. The
second decision is what regulatory ac-
tion, {f any, should be taken to reduce
that risk.

In deciding whether a cancer risk
exists, EPA will consider a substance a
presumptive cancer risk when it causes
a statistically significant excess Incidence
of benign or malignant tumors in hu-
mans or animals. In the case of vinyl
chloride, EPA evaluated all available
data and concluded that a cancer risk
exists. In deciding how and whether to
regulate, EPA examined section 112 of
the Clean Air Act. Section 112 of the Act
requires that emission standards be set
“at the level which in the judgment of
the Administrator provides an ample
margin of safety to protect the public
health from such hazardous air pollut-
ants.” This requirement appears to as-
sume that each pollutant regulated will
have a threshold level of eflects below
which no health effects will occur. As
explained in the documentation for the
current standard (40 FR 59532, Decem-
ber 24, 1975; 41 FR 46560, October 21,
1876), it has not been possible to deter-
mine {f there is a threshold level of
effects for vinyl chloride and it is not
certain that such a threshold may be
determined in the near future. In the
absence of strong evidence to the con-
trary, then, the only level of vinyl chlo-
ride which would appear to be absolutely
protective of health {5 zero, which may

be achievable only by banning vinyl chlo-
ride emissions completely. That, in turn,
would require closing the entire industry.
As explained in the ea:lier rulemaking it
is not clear that Congress would have
intended this result, so instead EPA re-
quired the lowest level achievable using
technological means. (See 40 FR 59534
and 41 FR 46562).

In order to insure that the standard
continues to approach the only level of
emissions which is known to be abso-
lutely protective of health, namely zero
emissions, EPA is proposing amendments
which require more efficient use of exist-
ing control technology at existing plants
and more effective controls at new
plants, and which encourage technology
to reach this goal without banning vinyl
chloride.

MORE SBTRINGENT STANDARDS FOR EXISTING
8ovrces

EPA is proposing amendments which
would require sources presently subject
to a 10 ppm emission lmit to reduce
emissions to 56 ppm within three years of
promulgation of the amendments. The
aflected sources include ethylene dichlo-
ride purification; vinyl chloride forma-
tion and purification; reactors, strippers;
mixing, weighing, and holding contain-
ers; monomer recovery systems; and
fugitive emissions which have been cap-
tured in accordance with the existing
regulation.® If the owner or operator of
& source believed that a control system
would not be capable of meeting the 5
ppm limit, he would be able to request
that the Administrator approve an in-
terim emission limit for that source.
Buch requests would have to be made one

‘year before the compliance date. In re-

questing an interim emission limit, the
owner or operator would have to submit
supportive data and meet with EPA to
discuss his particular problems in attain-
ing compliance. The meeting would be
announced in the FEpEraL RExGISTER and
any interested party would be allowed to
attend and submit written or oral com-
ments. If an interim emission limit were
granted to the source, the required emis-
sion level would be specified in a written
notification from EPA and in the Frp-
eraL RecisTER. Each source granted an
interim emission limit would be reviewed
every three years to determine whether
emissjons could be reduced to 5 ppm, or
at least to a lower interim emission limit.

In proposing the reduction from 10 to
5 ppm, it is not EPA’s intent that a con-
trol system which has been installed to

*As an explanatory note, paragraph (b) of
§ 61.65 contains nine fugitive emission regu-
lations. For several of these, the fugitive
emissions are required to be captured and
ducted to a control device meeting 18 ppm.
Aocording to the proposed amendments, the
emissions from this control device would
bave to be reduced to 5 ppm in the same way
any other source currently required to meet
10 ppm would have to do. Rather than in-
corporating both the 5 and 10 ppm emisaion
limits in each paragraph in §61.65(b), &
separate paragraph (c) containing .these
emissjon limits is being added to § 61.65. All
the other paragraphs tn (b) are cross-
referenced in paragraph (o).
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meet the 10 ppm emission Umit be re-
moved and replaced with another more
efficient control system or that a second
control system be added behind the first
control system. The purpose of the pro-
posed amendment is to force owners and
operators to maximize the effectiveness
of existing control systems.

MORY STRINGENT BTANDARDS POR
S8OURCES

‘The proposed amendments would also
require more stringent controls for new
sources; l.e., sources for which construc-
tion is commenced after the date of pro-
posal of these amendments. According
to §61.02 of the General Provisions,
“commenced” means that an owner or
operator has undertaken '‘a continuous
program of construction or modification
or that an owner or operator has entered
tnto a contractual obligation to under-
take and complete, within a reasonable
time, 8 continuous program of construc-
tion or modification.

New sources of types which would be
subject to the 10 ppm emission limit
under the current standard would be
required under the amendments to meet
8 5 ppm emission limit at the time of
startup. With new sources there would be
no provision allowing requests for EPA
approval of an interim emission lmit,
New sources would be required to meet
the more stringent emission limit at the
time of startup, because they have an
opportunity to design their equipment to
meet the 5 ppm emission limit at the time
construction is commenced. Existing
sources, on the other hand, require time
to maximize the effectiveness of their
control systems.

The proposed amendment would also
require ethylene dichloride-vinyl chior-
ide plants to control emissions from new
oxychlorination reactors to 5 ppm. This
requirement is based on installation of
a recycling and oxygen feed system with
an incinerator or equivalent control de-
vice. The current standard limits emis-
sions from the oxychlorination reactor
to 0.2 g/kg (0.0002 Ib/1b) of the 100 per-
cent ethylene dichloride product from
the oxychlorination reactor. This emis-
sion limit can be met by changing proc-
ess parameters, rather than installing a
control device. During the development
of the current standard EPA considered
requiring existing sources to control
emissions with an incinerator or equiva-
lent technology, but rejected this ap-
proach because a large quantity of fuel
would be required to reduce emissions
from a relatively small source. An exist-
ing oxychlorination reactor typically has
a large volume, low hydrocarbon efiuent
gas stream, and large qugntities of sup-
plemental fuels would be required for
combustion of its emissjons.

A new plant can reduce the volume of
its effluent gas stream and make it more
concentrated by recycling the gas stream
and using oxygen instead of air to feed
into the process. (3, 4) the current
standard was not based on this technol-
ogy because it was not considered feasi-
ble to retrofit existing plants so that they
could use oxygen instead of air. The re-

Nxw
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cycling and oxyeen feed methodolgy s

‘considered feasible for new oxychlorina-

tion reactors because ft can be.incorpo-
rated at the time of construction. Since
the use of this technology would ellmin-
ate the supplemental fuel problem re-
ferred to above, it is EPA's jJudgment that
new oxychlorination reactors should be
controlied to the same extent that is
proposed for other emission sources.

‘The proposed amendment also includes
a more stringent emission 4mit for new
polyvinyl chloride resins being processed
in equipment following the stripping
operation. That is, the amendment
would apply to resins for which produc-
tion for the purpose of marketing was
commenced after the proposal of the
smendment. The amendment would re-
quire all new resins except new disper-
slon resins to be stripped to 100 ppm and
new dispersion resins to be stripped to
500 ppm. These Umits for new products
would be one-fourth of the limits con-
tained in the standard for existing prod-
ucts. Consistent with the current stand-
ard, the amendment would permit the
use of control devices rather than strip-
ping technology to meet the emission
limit. In this case equipment being used
to process all new resins except new dis-
persion resins would have to be con-
trolled to 0.01 kg/kg product and the
equipment used for new dispersion resins
would have to be controlled to 0.05 kg/kg
product.

A “new source” is defined in 40 CFR
61.02 as & stationary source, the con-
struction or modification of which is
commenced after proposal of a standard.
There was some question based on this
definition as to whether the amendment
$o0 the stripping standard for new sources
should apply to new polyviny} chloride
resins or the installation of new equip-
ment following the stripper. If the ap-
plicability of the amendment for new
sources were based on the installation of
new equipment following the stripper, it
would be difficult to determine what con-
stitutes 8 new source at an existing plant.
This is based on the reasoning that the
stripping standard requires that all
equipment following the stripper in the
process be controlled as a unit. The series
of equipment following the stripper in-
cludes pumps and conveying equipment
which might be expected to be replaced
on & frequent and routine basis, Replac-
ing one of these pileces of eguipment
would in effect cause the whole series of
equipment following the stripper to have
to meet the standard for new sources. In
other words, all resins processed in the
series of the equipment would have to
meet the lower standard even though
only s minor part of thesequipment had
been replaced.

EPA decided that a more reasonable
and direct approach was to make the
proposed amendment apply to the pro-
duction of new polyvinyl chloride resins,
This is based on the reasoning that emis-
sions from the equipment following the
stripper are a function of the amount of
vinyl chloride left in the resin after the
stripping operation is completed: i.e.,
the resin is the source of the emissions
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rather than the equipment. The samc

- equipment can be used to process differ-

ent resin grades. Variations in the emis-
sions from the equipment are a function
of the resin being processed rather than
the characteristics of the equipment. The
control technology which 15 used for the
equipment following the stripper is like-
wise more directly linked to the resin
than the equipment. Stripping is used to
control the emissions due to the vinyl
chloride in the resin before the resin is
processed in the equipment.

Before the hazards of vinyl chloride
became known, stripping technology was
employed by polyvinyl chloride manu-
facturers t0 recover raw materials for
economic purposes. As & result of a
standard promulgated by the Occupa-
tional Safety and Health Administration
(39 FR 35890), some companies investi-
gated improvements in stripping meth-
odology for emission control purposes.
)

Optimum stripping consists of a set of
operating conditions which must be de-
veloped experimentally on an individual
basis for the many resins. In developing
the current standard, EPA recognized
that stripping technology for disper.ion
resins had not been refined to the same
extent as it had been for other resins and
that there was more difficulty in strip-
ping dispersion resins than other resins.
For this reason a less stringent emission
limit was established for dispersion res-
ins. Dispersion resins are permitted a
higher emission limit under the proposed
amendment for the same reason.

EPA believes that for some resins,
companies have already developed strip-
ping technology which would meet the
proposed amendment. (2) For other
resins, the proposed standard would re-
quire additional improvement in strip-
ping technology. If stripping technology
hes not been developed to the extent
necessary to meet the proposed amend-
ment for a particular resin, the manu-
facturer would have the option of de-
veloping the technology or not producing
the resin.

The current standard, unlike the
proposed amendment, was not based on
the premise that an owner or operator
would have the option of not producing
a particular resin. It is EPA’s judgment
that the owner or operator making a new
product has more freedom of choice than
the owner or operator already making a
particular product in selecting those
resins which are to be produced. EPA’s
standard would be included in the
variables under consideration when
decisions are being made as to which
resins are to be produced.

‘The proposed amendment would apply
to any new source, whether it constituted
replacement of an existing source in an
existing plant, the expansion of an exist-
ing plant, or part of an entirely new
plant. That is, {f a new oxychlorination
reactor or a new polyvinyl chloride re-
actor were installed at an existing plant,
it would be subject to the emission limits
for new sources. This means that as
existing sources are gradually replaced
with new sources in an existing plant,
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the overall emission level from that
existing plant would be reduced.

EMISSION OrFrser

Because the present vinyl chloride
standard focuses on reducing emissjons
rather than attaining a particular am-
bient air quality concentration, there is
no provision for limiting the size of
plahis or the clustering of plants in a
geographical area. The doubling of the
size of an existing plant or the construc-
tion of a new plant beside an existing
plant would considerably increase the
ambient air concentrations of vinyl
chloride in the vicinity of the plant(s)
even if the vinyl chloride standard was
met. EPA determined at the time of
promulgation of the current standard
that the costs of prohibiting the produc-
tion of vinyl chloride and polyvinyl
chloride were too high and the continued
operation of existing plants should be
allowed. EPA believes, however, that the
standard should include a mechanism
for prohibiting an increase in ambient
concentrations of vinyl chloride due to
new construction in areas where existing
sources are already located.

Accordingly, EPA is proposing an
amendment which would prohibit an in-
crease in emissions within 8 kilometers
(km) (approximately five miles) of an
existing source due to the construction
of a new emission source. This means
that if a new source were added to an
existing plant, the increase in emissions
due to that new source would have to be
offset by a reduction in emissions from
other existing sources within that plant
or at other plants within 8 km of the
construction site of the new source. 8imi-
larly, & new plant could not be con-
structed within 8 km of an existing
plant(s) unless the emission increase
due to the new plant were offset by an
emission reduction at the existing plant
or plants. This provision may result in
few existing plants being expanded and
few new plants being constructed in the
vicinity of existing plants. However, the
proposed amendment does not preclude
this possibility.

The offset provision would apply only
to new construction which results in an
increase in production rate. Replacing or
adding equipment such as pumps, com-
pressors, agitators, sampling equipment
and unloading hoses is a routine practice
at existing plants. Additions of equip-
ment of this nature would, in and of it-
self, be expected to result in little, if any,
increase in emissions. In EPA's judg-
ment, a plant should not be required to
prove this fact each time one of these
pleces of equipment is added. The addi-
tion of this type of equipment in con-
junction with major process equipment,
however, is likely to result in both an in-
crease in emissions as well as an in-
crease in production rate, and is there-
fore covered by the offset provision.

If the offset provision were adopted,
the reduction in emissions could be
achieved in the production rate of an
existing source or sources. The baseline
emission rate would be determined based
on the maximum production rate which
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had been attained by each existing
source. The allowable emission rate for
each source would be based on the maxi-
mum production rate at which that
source would be operated in the future.

Also, {f the emissions from an existing
source were already below the emission
limit applicable to it, the proposed
amendment would give the source credit
for the difference between the emission
limit and the actual emission level. That
is the baseline emission rate would be
based on the standard rather than on an
emission test. It 1s EPA's judgment that
this is a more equitable approach than
penalizing a source which has already
taken measures to reduce emissions below
the standard. S8uch a source would have
less room for further reducing emissions.

The emission limits applicable to both
the existing and new sources involved
in the offset arrangement would be con-
tained in the approval of new construc-
tion granted by the Administrator under
40 CFR 61.08.

EPA believes that a policy of no net
increase in emissions due to new con-
struction is justified because of the haz-
ardous nature of vinyl chloride. How-
ever, EPA recognizes the potential diffi-
culties in implementing such a policy
and interested persons are urged to sub-
mit comments and factual information
relating to this policy.

REVIEW OF STANDARD

EPA plans to undertake a full-scale
review of Subpart F of 40 CFR Part 61
beginning three years from the promul-
gation of any amendments. In the study
EPA will review information concerning
technological sdvances in the control of
viny! chloride emissions to determine
what further changes might then be ap-
propriate to move toward the goal of
zero vinyl chloride emissions. EPA will
also consider recent health data to de-
termine whether the approach for regu-
lating vinyl chloride should be altered.

ENVIRONMENTAL IMPACT

The proposed amendment, in contrast
to the current standard, would encourage
the development of new technology and
improvements in existing technology and
would have the following three positive
environmental impacts: (1) further re-
duction of emissions at existing plants,
(2) no increase in emissions within 8 km
of an existing source, and (3) lower
emissions from new sources than would
be accomplished through the current
standard regardless of the construction
site. These environmental impacts would
provide progress toward the ultimate
goal of zero emissions without banning
vinyl chloride, and in the process would
provide additianal protection of public
health by further minimizing the health
risks to the people living in the vicinity
of existing plants and to any additional
people who are exposed as a result of new
construction.

Specifically, for those existing sources
which are currently subject to & 10 ppm
emission limit, emissions would be re-
duced by half within three years after
the promulgation date of these amend-
ments. At both an existing average-sized

ethylene dichloride-vinyl chloride plant
and an existing average-sized polyvinyl
chloride plant, which contain other
sources than the ones required to meet
8 5 ppm emission limit, it is estimated
this will have the effect of reducing total
emissions by less than one percent. Emis-
sions at existing plants would be further
reduced as existing oxychlorination re-
actors are replaced with new oxychlori-
nation reactors and as new polyvinyl
chloride resing are preduced to replace
existing ones.

Under the proposed amendment, emis-
sions from new plants would be consider-
ably lower than they would be under the
current standard. For & typical new
average-sized ethylene dichloride-vinyil
chloride plant (318x10° kg/yr or 700
% 10" lIb/yr produced), the hourly emis-
sions would be 5.1 kg (115 lb) instead
of 10.3 kg (23.1 1b). For a typical new
average-sized dispersion polyvinyl chlo-
ride plant (46x10* kg/yr or 100x10*

‘Ib/yr production), the emissions would

be about 9 kg/hr (20 lb/hr) instead of
17.5 kg/hr (39 lb/hr) and for a typical
new average-sized suspension polyvinyl -
chloride (68x10° kg/yr or 150x10° Ib/yr
production) the emissions would be 13.5
kg/hr) (30 lb/hr) instead of 16 kg/hr
(36 Ib/hr). These emissions are calcu-
lated based on the emission factors pub-
lished in the documentation for the ex-
isting standard. (I) Amblent air concen-
trations are expected to be reduced
proportionately.

The only negative environmental im-
pact would be an increase in hydrogen
chloride emissions at ethylene dichlo-
ride-vinyl chloride plants if incineration
were used to control emissions from new
oxychlorination reactors. However, due
to the corrosion problems which would
otherwise occur on plant property and
in the community, plants are expected
to use scrubbers to control the hydrogen
chloride emissions. The proposed amend-
ment §5 not expected to have a signifi-
cant impact on energy consumption.

EcoNoMIC IMPACT

The potential economic impacts of the
proposed standard are:

(1) Costs for research and develop-
ment of improved methodology for oper-
ation of existing control technology so
that it can be used to meet the 5 ppm
emissjon limit.

(2) Costs for research and develop-
ment of improved stripping techniques
to meet the standard for new polyvinyl
chloride resins.

(3) Cost of research and development
or licensing for converting over to the
oxygen system for a new oxychlorination
reactor.

(4) Possibly increased transportation
costs of raw materials in the case that
the offset policy results in the construc-
tion of a new plant farther from an
existing plant than it otherwise would
have been.

(6) Costs of bullding a new plant more
than 8 km {from an existing plant in the
event that the offset requirement pre-
clluded the expansion of an existing
plant.
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(8) Delay in the production of a par-
ticular resin due to time spent develop-
ing stripping technology for that resin.

(7) No growth in the production of &
particular resin due to the inability to
strip that resin to required levels.

The types of costs which have been
named would be difficult to quantify. The
costa would be expected to vary consider-
ably from one plant to another depend-
ing on the amount of research and de-
velopment than had already been done,
the extent to which technology could be
transferred from other plants and proc-
esses, and the plans for new construction.

One area in which cost estimates can
be generagted is the use of an oxygen-
recycle oxychlorination process as op-

ed to an air-based system. The pro-
posed amendment does not require the
use of the oxygen-recycle system, but
many plants would be expected to em-
ploy this system to avold the high costs
of incinerating the high volume gas
stream from a typical air-based system.
The primary cost of using the oxygen-
recycle system is the cost of the oxygen
ftself. The cost of the oxygen for & par-
ticular plant would depend on whether
the plant was located where there is a
considerable demand for both the oxygen
and nitrogen products of air separation.
According to one recent article, if it is
assumed that such a demand exists, the
cost of the oxygen ($14.34/ton) would
be approximately equivalent to the cost
of compressing air for use in the air-
based system. (1) Another report in
which this assumption was not made and
the economics of the air and oxygen sys-
tems were being compared, it was con-
cluded that overall production economics
“favor the oxygen process even if vent
gas incineration would not be required
for an air-based plant since the sum of
all remaining advantages offered by
oxygen-~based plant operation more than
outweighs the incremental cost for the
oxygen feed.” (2)

Miscellaneous: The Administrator in-

vites comments on all aspects of the pro-
posed amendments,
(Section 1132 of the Clean Alr Act, sec. 4(a) of
Pub. L. 91-604, 84 Stat, 1685 (42 U.8.C. 1857c—
7) and section 301(a) of the Clean Alr Act,
sec. 2 of Pub, L. No. 80148, 84 Btat. 50¢ as
amended by sec. (16) (¢) (2) of Pub, L. §1-604,
84 Stat, 1713 (42 U.B.C. 1857 g(a)). Secs.
61.67 and 61.68 also proposed under the au-
thority of section 114 of the Clean Alr Act,
as added by sec. 4(a) of Pub, L. 91-604, 84
Stat. 1687 and amended by Pub. L. 93-319,
sec. 6(a)(4), 88 Stat, 250 (42 USC.
1857¢-9).)

Notr~The Environmental Protection
Agency has determined that this document
does not contain a major propoeal requiring
preparation of an Economic Impact Analysis
under Executive Orders 11821 and 119049 and
OMB Cirecular A-107.

Dated: May 27, 1977,

Dovcras M. CosrLE,
Administrator.

RIrzagNnces

(1) Standard Support and Environmental
Impact Statement: Emission Standard for
lv’i;ugl Chloride, EPA-460 12-76-000, October,
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(2) "QGoodrich Reports Impressive Progress
in Bolving Vinyl Ohloride Problem,” Ameri-
oan Paint and Coatings Journal, Vol. 80, No.
81, January 132, 1976, p. 24.

(8) E. W. Wimer and R. E. Feathers, “Ox-
ygen QGives Low Cost VCM,” Hydrocarbon
Processing, March 1976, pp. 81-84.

(4) Peter Reich, “Air or Oxygen For
VCM?,” Hydrocarbon Processing, March,
1976, pp. 85-89.

It is proposed that Subpart F of 40
CFR Part 6] be amended as follows:

1. In § 61.08, paragraph (b) is revised
to read as follows:

§ 61.08 Approval by the Administrator.

» L L] - *

(b)Y If the Administrator determines
that a stationary source for which an
application pursuant to § 61.07 was sub-
mitted will not, if properly operated,
cause emissions in violation of the
standard or violation of § 61.73, he will
approve the construction or modification
of such source.

- - L] L] »

2. Bection 61.62 is revised-to read as
follows:

§ 61.62 Emission standard for ethylene
dichloride plants.

An owner or operator of an ethylene
dichloride plant shall comply with the
requirements of this section and § 61.65.

(a) Ethylene dichloride purification:
Except as provided in § 61.65(a), the
concentration of vinyl chloride in all
exhaust gases discharged to the atmos-
phere from any equipment used in
ethylene dichloride purification is not
to exceed the appropriate emission limit
as follows:

(1) Each source for which construc-
tion had commenced on or before (date
of proposal of these amendments), 10
ppm until (date three years after pro-
mulgation of these amendments) and
5 ppm after (date three years after the
promulgation of these amendments).

(2) Each source for which construc-
tion commenced after June 2, 1977, §

pPpm.

(b) Oxychlorination reactor: Except
as provided in § 61.85(a), emissions of
vinyl chloride to the atmosphere are
not to exceed the appropriate emission
limit as follows:

(1) Each source for which construc-
tion had commenced on or before (date
of proposal of these amendments), 0.2
g/kg (0.0002 1b/lb of the 100 percent
ethylene dichloride product from the
oxychlorination reactor.

(2) Each source for which construc-
tion commenced after June 2, 1877, 8
ppm.

(c) The requirements of this section
do not apply to equipment that has been
opened, 1s out of operation and met the
requirement in § 61.65(b) (6) (1) before
being opened.

3. Section 61.63 is revised to read as
follows:

§ 61.63 Emission standard for vinyl
chloride plants.

An owner or operator of a vinyl chlo-
ride plant shall comply with the require-
ments of this section and § 61.65.
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(a) Vinyl chloride formation and pu-
rification: Except as provided in .
§ 61.65(a), the concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chloride formation and/or
purification is not to exceed the appro-
priate emission limit as follows:

(1) Each source, for which construc-
tion had commenced on or before June 2,
19717, 10 ppm until (date three years af«
ter promulgation of these amendments)
and 5 ppm after (date three years after
promulgation of these amendments).

(2) Each source for which construc-
tion commenced after June 2, 1877, §
ppm.,

(b) The requirements of this section
do not apply to equipment that has been
opened, is out of operation, and met the
requirement in § 81.65(b) (6) (1) before
being opened.

4. Section 61.64 is amended by revis-
ing paragraphs (a) (1), (b), (¢), (d) and
l(e) and by adding paragraph (f) as fol-

ows:

§ 61.64 Emission standard for polyvinyl
chloride plants.

An owner or operator of a polyvinyl
chloride plant shall comply with the re-
quirements of this section and § 61.65.

(a) Reactor: The following require-
ments apply to reactors:

(1) Except as provided in paragraph
(a) (2) of this section and § 61.65(a), the
concentration of vinyl chloride in all ex-
haust gases discharged to the atmos-
phere from each reactor is not to exceed
'lthe appropriate emission limit as fol-
ows

(1) Each source for which construction
had commenced on or before June 2, 1977
10 ppm until (date three years after pro-
mulgation of these amendments) and §
ppm after (date three years after pro-
mulgation of these amendments).

(i) Each source for which construc-
tion commenced after June 2, 1977, §
ppm.

. [ ] [ ] L] *

(b) Stripper: Except as provided in
§ 61.65(a), the concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere .from each stripper is
not to exceed the appropriate emission
limit as follows:

(1) Each source for which construc-
tion had commenced on or before June
2, 1977 10 ppm until (date three years
after promulgation of ‘these amend-
ments) and 5 ppm after (date three
years after final promulgation of these
amendments).

(2) Each source for which construction
commenced after June 2, 1977, 6§ ppm.

(¢) Mixing, weighting, and holding
containers: Except as provided in § 61.~
85(a), the concentration of vinyl chlo-
ride in all exhaust gases discharged to
the atmosphere from each mixing, weigh-
ing, or holding container in vinyl chlo-
ride service which precedes the stripper
(or the reactor if the plant has no strip-
per) in the plant process flow is not to
exceed the appropriate emission limit as
follows: .

(1) Each source, for which construc-
tion had commenced on or before (date

2, V977



of proposal of these amendments), 10
ppm until (date three years after pro-
mulgation of these amendments) and §
ppm after (date three years after pro-
mulgation of these amendments).

(2) Each source for which construc-
tion commenced after June 2, 1877, 5
ppm.

(d) Monomer recovery system. Except
a8 provided in § 61.65(a), the concentra-
tion of vinyl chloride in all exhaust gases
discharged to the atmosphere from each
monomer recovery system is not to ex-
ceed the appropriate concentration as
{follows:

(1) Each source for which construc-
tion had commenced gn or before (date
of proposal pf these amendments), 10
ppm until (date three years after pro-
mulgation of these amendments) and §
ppm after (date three years after pro-
mulgation of these amendments).

(2) Each source for which construc-
tion commenced after June 2, 1977, &
ppm.

() Sources following the stripper(s) :
The following requirements apply to
emissions of vinyl chloride to the atmos-
phere from the combination of all
sources following the stripper(s) [or the
reactor(s) i{f the plant has no stripperl
in the plant process flow including, but
not limited, to centrifuges, concentra-
tors, blend tanks, filters, dryers, conveyor
air discharges, baggers, storage con-
tainers, and inprocess wastewater,

(1) In polyvinyl chloride plants using
stripping technology to control vinyl
chloride emissions:

(1) For a grade or grades of polyvinyl
chloride resin which have been produced
by the plant on or before June 2, 1977,
the weighted average residual vinyl
chloride concentration in all the grades
processed through the stripping opera-
tion on each calendar day, measured im-
mediately after the stripping operation
is completed, may not exceed the appro-
priate emission limit as follows:

(A) 2,000 ppm for polyvinyl chloride
dispersion resins, excluding latex resins;

(B) 400 ppm for all other polyvinyl
chloride resins, including latex resins,
averaged separately for each type of
resin;

(1) Por a grade or grades of polyvinyl
chloride resin which have not been pro-
duced by the plant on or before June 2,
1977, the weighted average residual
vinyl chloride concentration in all the
grades processed through the stripping
operation on each calendar day, meas-
ured immediately after the stripping op-
eration is completed, may not exceed the
appropriate emission limit as follows:

(A) 500 ppm for polyviny! chloride
dispersion resins, excluding latex resins;

(B) 100 ppm for all other polyvinyl
chloride resins, including latex resins,
averaged separately for each type of
resin; or

(2) In polyvinyl chloride plants con-
trolling vinyl chloride emissions with
technology other than stripping or in
addition to stripping:

() For sources being used to process
8 grade or grades of polyvinyl chloride
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resin all of which had been produced by
the plant on or before June 2, 1977:

(A) 2 g/kg (0.003 1b/1b) product from
the stripper(s) [or reactor(s) {f . the
plant has no stripper(s)1 for dispersion
polyvinyl chloride resins, excluding latex
resins, with the product determined on
a8 dry solids basis;

(B) 0.4 g/kg (0.004 lb/lb) product
from the stripper(s) (or reactor(s) it
the plant has no stripper(s)) for all
other polyvinyl chloride resins, including
latex resins, with the product deter-
mined on a dry solids basis.

(1) For sources being used to process
any grade of polyvinyl chloride resin not
produced by the plant on or before June
2, 1977:

(A) 0.5 g/kg (0.0005 1b/lb) product
from the stripper(s) (or reactor(s) if the
plant has no stripper(s)) for dispersion
polyvinyl chloride resins, excluding la-
tex resins, with the product determined
on & dry solids basis;

(B) 0.1 g/kg. (0.0001 1b/1b) product
from the strippers (or reactor(s) if the
plant has no stripper(s)) for all other
polyvinyl chloride resins, including
latex resins, with the product deter-
mined on a dry solids basis.

(f) The requirements of paragraphs
(b), (¢), and (d) of this section do not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 61.65(b) (6) (1) before
being opened.

8. Bection 61.65 is amended as follows:

A. By replacing the phrase “10 ppm"
with the phrase “the appropriate emis-
sion limit specified In § 61.65(c)” iIn
paragraphs - (b) (1) D), (b)(2), (b)(3)
), (b)), (b 3y, (M @3) dv),
(b) (3) (v), (D) (5), (b)(6){]), and (b)
@ da; .

B. By revising paragraph (¢) and add-
ing paragraph (d) as set forth below.

§ 61.65 Erhission standard for ethylene
dichloride, vinyl chloride, and poly-
vinyl chloride plants.

(¢) The emission limit which is not
to be exceeded is as follows: (1) Each
source, for which construction had com-
menced on or before June 2, 1977, 10
ppm until (date three years after pro-
mulgation of these amendments) and
5 ppm after (date three years after pro-
mulgation of these amendments).

(2) Each source for which construc-
tion commenced after June 2, 1977, 5
ppm.

(d) The requirements in paragraphs
(b) (1), (b)(2), (B)(B), (B)Y(6), (D)D)
and (b) (8) of this section are to be in-
corporated into a standard operating
procedure, and made available upon re-
quest for inspection by the Administra-
tor. The standard operating procedure
is to include provisions for measuring
the vinyl chloride in equipment >=4.75
m® (1250 gal) in volume for which an
emission limit is prescribed in .§ 61.65
(b) (8) (1) prior to opening the equip-
ment and using Test Method 106, a port-
able hydrocarbon detector, or an equiv-
alent or alternative methol. The meth-
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. 61.63(a) (1),

od of measurement is to meet the re-
quirements in § 61.67(g) (5) 1) (A) or
(g) (6) 1) (B).

6. In § 61.67, paragraph (a) is revised
to read as follows:

§ 61.67 Emission tesis.

(a) Unless & walver of emisslon test-
ing is obtained under § €1.13, the owner
or operator of a source to which this
subpart applies shall test emissiohs
from the source as follows:

(1) For an existing source or a new
source which has an initial startup date
preceding October 21, 1976

(1) within 90 days following October
21, 1976, and

(4) For those sources subject to
§§ 61.62(a); 61.63(a); 61.64 (a) (1), (b),
(¢), and (d); and/or 61.65(b) (1), (b)
(2), (b) (3), (b)(5), (b)(6), and/or (b)
(9), within 90 days following (date three
years after the promulgation date of
these amendments).

(2) For a new source for which initial
startup occurs after October 21, 1976,
within 90 days of startup.

. . . » .

7. In § 61.68, paragraph (c) is revised
to read as follows:

§ 61.68 Emission mbni!oring.

L] ] L] L .

(¢) A dally span check is to be con-
ducted for each vinyl chloride monitor-
ing system used. For all of the sources
listed in paragraph (a) of this section.
except for the one for which an emission
lmit is prescribed in § 61.62(b) (1), the
dadly span check is to be conducted with
& concentration of vinyl chloride equal to
the concentration emission limit appli-
cable to it. For a source subject to the
emission limit prescribed in § 61.62(h)
(1), the daily span check is to be con-
ducted with a concentration of vinyl
chloride which is determined to be
equivalent to the emission limit for that
source based on the emission test re-
quired by § 61.67. The calibration is to be
done with either:

L - L - *

8. A new §61.72 is added to read as
follows:

§ 61.72 Request for interim emission
Jimit.

(a) If in the opinion of the owner or
operator of an existing source, that
source will be unable to comply with the
5 ppm emission limit in §§ 61.62¢a) (1) ;
81.64 (a)(X (Y, (b)(1y,
(©) (1), (@)(1); and/or 61.65(c)(1) on
or before (date three years after pro-
mulgation of these amendments), the
owner or operator of that source may re-
quest that the Adminstrator approve an
interim emission limit for that source.
The request is to be in writing and is to
be submitted to the Administrator within
six months prior to (date two years after
promulgation of these amendments).
The request is to include:

(1) The reasons the source is in-
capable of being in compliance with the
5 ppm emission imit and data to support
those reasons, and
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(2) A suggested interim emission limit
and description of the methodology for
attaining that limit.

(b) Any owner or operator of a source
who has submitted to the Administrator
& written request for an interim emis-
sion limit in accordance with § 61.72(a),
shall within 60 days of the date of the
written request meet with the Admin-
istrator concerning the information con-
tained in the request. The meeting is to
be open to interested persons, who are
to be allowed to submit oral or written
testimony relevant to compliance of the
source. :

(¢) The Administrator will within 120
days of receipt of the written request
required by paragraph (a) of this sec-
tion, notify the owner or operator in
writing of approval or denial of approval
of an interim emission limit.

(d) If an interim emission limit is ap-
proved the notification is to include the
level of the interim emission limit, which
may be the level requested or a more
stringent one.

(e) A determination to deny approval
of an interim emission limit is to set
forth the specific grounds on which such
denial is based.

(f) Approval for any interim emission
Ilmit granted for any source under
§ 61.72(c) shall expire three years from
the date of issuance. The owner or op-
erator may request an extension of ap-
proval for an interim emission limit or a
lower interim emission limit. The re-
quest is to be in writing, is to be sub-
mitted within six months prior to a year
before the expiration date and is to in-
clude the information listed in § 61.72
(h), (c), (d), and (e) are to apply.

9. A new § 61.73 is added to read as
follows:

§ 61.73 Offset of emissions due to new
construction.

(a) No owner or operator is to con-
struct a new source which alone or in
combination with other sources *being
constructed at the same time results in
an increased production rate unless he
demonstrates to the Administrator’s sat-
isfaction that such construction will not
cause an increase in vinyl chloride emis-
sions within 8 km of any other source
which is subject to this subpart.

(b) Reduction in production rate is
an allowable mechanism for attaining an
offset in emissions.

(¢) The baseline emission rate is to be
determined based on the level of emis-
slons allowable by the standard.

(d) Reducing emissions from an in-
terim emission limit to the standarad for a
source is not an acceptable means of
achieving an emission offset.

(e) In the application for approval of
construction required by § 61.07, owners
or operators of sources subject to this
subpart shall include, in addition to the
information required by § 61.07, the fol.
lowing information:

(1) The name, address, and location
of any plant subject to this subpart
which is located within 8 km of the pro-
posed Jocation of the source to be con-
structed.

PROPOSED RULES

() The emission limits applicable to

both the new source (s) and the source(s)
at which emissions are being reduced to
balance the increase in emissions due to
the new construction are to be estab-
lished by the Administrator in the ap-
proval for cohstruction required by
§ 61.08,
(Becs. 112 and 301(e) of the Clean Air Act,
sec. 4(a) of Pub. L. No. 91-604, 84 Stat. 1683;
sec. 2 of Pub. L. No. 9§0-148, 81 Stat. 504 (42
U.B.C. 1865c-7, 1857g(a)). Becs. 61.67 and
61.68 also issued under sec. 114 of the Clean
Alr Act, sec 4(a) of Pub. L. No. 91-604, 84
Btat. 1687 (43 U.8.C..1867¢-9).)

|FR Doc.77-15572 Filed 6-1-77;8:45 am)
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SUMMARY TABLES OF MONITORING INFORMATION

Table # Subject Regulation
1 NSPS Cource Categories Required NSPS
to Continuously Monitor
Operational Monitoring Requirements NSPS
Emission Limitations NSPS
4 Proposal and Promulgation Dates for NSPS
NSPS Source Categories
5 NSPS.Continuous Monitoring NSPS
Requirements
6 Quarterly Reporting Requirements NSPS
7 Definitions of Excess Emissions NSPS
8 Spanning and Zeroing NSPS
9 Span Specifications NSPS
10 Notifications Requirements NSPS
11 Specification Requirements NSPS
12 Performance Specifications NSPS and S1P
13 When to Run Monitor Performance Test NSPS
14 Requirements for S1P Revisions S1P
15 Existing Sources Required to SIP
Continuously Monitor Emissions
16 NESHAP Monitoring Requirements NESHAP

for Vinyl Chloride Sources
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SUBPART
D

Table #1

SOURCE CATEGORIES REQUIRED TO

CONTINUOUSLY MONITOR

SOURCE CATEGORY
Steam Generators

Solid Fossil Fuel

Liquid Fossil Fuel

Gaseous Fossil Fuel
Nitric Acid Plants
Suifuric Acid Plants

Petroleum Refineries

Iron and Steel Plants

Primary Copper Smelters

Primary Zinc Smelters

Primary Lead Smelters

Phosphate Fertilizer
Plants

Coal Preparations Plants

TTY_110

POLLUTANT
Opacity

SO;
NOx

Opacity
SO,, NOx

NOx

S0,

S02
Opacity
Cco

S02

H2S
TRS

Opacity
S0»

Opacity
S0,

Opacity
SO»

PROCESS

02 or CO,

02 or COy

0, or CO»

Pressure loss
through venturi
scrubber

water supply
pressure

Total pressure
drop across process
scrubbing systems

exit gas temp.
pressure loss
through venturi
water supply
pressure to control
equipment,



Table #1, continued

SUBPART SOURCE CATEGORY

Z Ferroalloy production
facilities

AA Steel Plants:
Electric Arc Furnaces

BB Kraft Pulp Mills
HH Lime Manufacturing
Plants

Rotary Lime Kilns

Lime Hydrator

a Does not apply when there is a wet scrubbing

emission control device.

ITI-129

POLLUTANT

Opacity

Opacity

Opacity
TRS

Opacitya

PROCESS

flowrate through
hood.

furnace power
input

Volumetric flow
rate through each
each separately
ducted hood.
pressure in the
free space inside
the electric arc
furnace,

02

Temperature
Pressure loss of
the gas stream
through the
control equipment
scrubbing liquid
supply pressure

pressure loss of
steam through the
scrubber

scrubbing liquid
dupply ptrddutr

scrubbing liquid
flow rate

measurement of the
electric current
famperes) used by
the scrubber



Table #2

OPERATIONAL MONITORING REQUIREMENTS (NSPS)

(Non-continuous)

Subpart

Requirement

H.

Incinerators
Portland Cement
Plants

Nitric Acid Plants

Sulfuric Acid Plants

Petroleum Refineries

Storage Vessels for
Petroleum Liquids

I1T-130

Daily charging rates and hours
of operation.

Daily production rates and kiln
feed rates.

Daily production rate and hours
of operation,

The conversion factor shall be
determined, as a minimum, three
times daily by measuring the
concentration of sulfur dioxide
entering the converter,

Record daily the average coke
burn-off rate and hours of
operation for any fluid catalytic
cracking unit catalyst regenerato
subject to the particulate or
carbon monoxide standard.

Maintain a file of each type of
petroleum liquid stored and the
dates of storage. Show when
storage vessel is empty.
Determine and record the average
monthly storage temperature and
true vapor pressure of the pe-
troleum liquid stored if :

(1) the petroleum liquid, as
stored, has a vapor pressure
greater than 26 mm Hg but less tk
78 mm and is stored in a storage
vessel other than one equipped
with a floating roof, a vapor
recovery system or their equiva-
lents; or

(2) the petroleum liquid has a tr
vapor pressure, as stored, greate
than 470 mm Hg and is stored in =
storage vessel other than one
equipped with a vapor recovery
system or its equivalent.



Subpart Requirement

Sewage Treatment Install, calibrate, maintain,
Plants and operate a flow measuring
device which can be used to
determine either the mass or
volume of sludge charged to the

incinerator. .
Primary Copper Keep a monthly record of the
Smelter total smelter charge and the

weight percent (dry basis) of
arsenic, antimony, lead, and
zinc contained in this charge.

Primary Aluminum Determine daily, the weight of
Reduction Plants aluminum and anode produced.
Maintain a record of daily
production rates of aluminum
and anodes, raw material feed
rates, and cell or potline

voltages.
Phosphate Fertilizer Determine the mass flow of
Industry: Wet-Process phosphorus-bearing feed
Phosphoric Acid Plants material to the process.

Maintain a daily record of
equivalent PZOS feed.

Phosphate Fertilizer Determine the mass flow of
Industry: Superphosphoric phosphorus-bearing feed material
Acid Plants to the process.

Record daily the equivalent

PZOS feed.
Phosphate Fertilizer Determine the mass flow of
Industry: Diammonium phosphorus-bearing feed material
Phosphate Plants to the process.

Maintain a daily record of

equivalent PZOS feed.
Phosphate Fertilizer Determine the mass flow of
Industry: Triple phosphorus-bearing feed materizl

Superphosphate Plants to the process.
Maintain a daily record of
equivalent P,0. feed.

275
Phosphate Fertilizer Maintain an accurate account
Industry of triple superphosphate in
storage.

Maintain a daily record of
total equivalent pZOS stored.
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AA.

__Subpart

Ferroalloy Production
Facilities

Steel Plants:
Electric Arc Furnaces

IT1-132

___Requirement

Maintain daily rccords of (1)
the product; (2) description

of constituents of furnace
charge, including the quantity,
by weight; (3) the time and
duration of each tapping period
and the identification of
material tapped (slag or product);
(4) all furnace power input
data; and (5) all flow rate data
or all fan motor power consump-
tion and pressure drop data.

Maintain daily records of (1)
the time and duration of each
charge; (2) the time and
duration of each tap; (3)
all flow rate data, and (4)
all pressure data.



Table #3

EMISSION LIMITATIONS (NSPS)

SUBPART

D Fossil Fuel-Fired
Steam Generators

Liquid fossil
fuel

Solid fossil
fuel

Gaseous fossil
fuel

Mixture of
fossil fuel

N <
nonou

percentage of total heat
percentage of total heat
percentage of total heat

POLLUTANT

Particulate

Opacity

SO2

NOX

Particulate
Opacity
SO2

NO
X
Particulate

Opacity

NO
X

Particulate

Opacity

802

NO
X

ITI-133

EMISSION LEVELS

43 ng/joule6
(0.10 1b/10°BTU)

20%, 40% 2 min/hr

340 ng/joulg
(0.80 1b/10 BTU)

130 ng/joulg
(0.30 1b/10 BTU)

43 ng/joule6
(0.10 1b/10°BTU)

20%, 40% 2 min/hr

520 ng/jouée
(1.2 1b/10 BTU)

300 ng/joulg
(0.70 1b/10°BTU)

43 ng/joule6

(0.10 1b/10° BTU)

20%, 40% 2 min/hr

86 ng/joule6
(0.20 1b/10° BTU)

43 ng/joule6
(0.10 1b/10°BTU)
20%, 40% 2 min/hr

y(340) + z(520) *
y +z

x(86) + y(130) + z(300)

X +y + z

input from gaseous fossil fuel
input from liquid fossil fuel
input from solid fossil fuel



Table #3, continued

SUBPART

E Incinerators

F Portland Cement
Plants

Kiln

Clinker cooler

Other emission
points

G Nitric Acid Plants

H Sulfuric Acid
Plants

I Asphalt Concrete
Plants

J Petroleum
Refineries

fluid catalytic
cracking unit

POLLUTANT

Particulate

Particulate
Opacity
Particulate
Opacity
Opacity

NO2

Opacity
SO

H,SO, mist

Particulate

Opacity

Particulate

Opacity
co

IT1-134

EMISSION LEVELS

0.18 g/dscm
(0.08 gr/dscf)
(corrected to 12% COZ)

0.15 kg/metric ton
(0.30 1b/ton)

10%

0.05 kg/metric ton
of feed
(0.10 1b/ton)

20%
10%

1.5 kg/metric tons
of acid produced
(3.0 1b/ton of acid
produced)

10%

2 kg/metric tons
of acid produced
(4.0 1b/ton of
acid produced)

0.075 kg/metric tons
of acid produced
(0.15 1b/ton)

90 mg/dscm
(0.04 gr/dscf)

20%

1.0 kg/1000 of
coke burn-off



Table #3, continued

SUBPART POLLUTANT
Claus sulfur
recovery plant 502
Trs
H2S
K Storagc Vessels Hydrocarbons
for Petroleum
Liquids

L  Secondary Lead

Smelters
Reverberatory Particulate
and blast
furnaces
Opacity
Pot furnaces Opacity
M Secondary Brass
and Bronze Plants
Reverberatory Particulate
furnaces
Opacity
Blast and elec- Opacity

tric furnaces

N TIron and Steel Plants Particulate

(BOPF) Opacity
0 Sewage Treatment Particulate
Plants
Opacity
P Primary Copper
Smelters
Dryer . Particulate

I11-135

EMISSION LEVELS

0.025%
0.030%
0.0010%

I1f vapor pressure 13
78-570 mm Hg the stor-~
age vessel shall be
equipped with a float-
ing roof or a vapor
recovery system or thin
equivalents. [f vapor
pressure is greater than
570 mm Hg, the storage
vessel shall be equipped
with a vapor recovery
system

50 mg/dscm
(0.022 gr/dsct)
20%

10%

50 mg/dscm
(0.022 gr/dsct)

20%
10%

50 mg/dscm

10% .
>10% but <20% may occur
once per steel productio:
cycle

0.65 g/kg dry sludge
input (1.30 1b/ton)

20%

50 mg/dscm
(0.022 gr/dsct)



Table # 3, continued
SUBPART

Q Primary Zinc Smelters

R Primary Lead Smelters

S Primary Aluminum
Reduction Plants

Roaster, smelting
furnace, copper

converter

Sintering machine

Roaster

Blast or rever-
beratory furnace,
sintering ma-
chine discharge

end

Sintering ma-
chine, electric
smelting furnace,

converter

Soderberg
plants

Prebake
plants

Anode bake
plants

POLLUTANT

Opacity

SO2

Opacity

Particulate

Opacity

SO2

Opacity

Particulate

Opacity

SO2

Opacity

Total
fluorides
Opacity
Total
fluorides
Opacity

Total
fluorides

Opacity
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EMISSION LEVELS

20%
0.065%

20%

50 mg/dscm
(0.022 gr/dscft)

20%
0.065%
20%

50 mg/dscm
(0.022 gr/dscf)

0.065%

20%

1 kg/metric ton
Al produced

(2 1b/ton)

10%

0.95 kg/metric
of Al produced
(1.9 1b/ton)

10%

0.05 kg/metric
of Al produced

20%

of

ton

ton



Table # 3, continued

SUBPART

U Phosphate Ferti- Total
: . - : P,0. feed

%1zer Indgstry: fluorides (6_620 1b/ ton)
Super-phosphoric
Acid Plants

V  Phosphate Ferti- Total 30 g/metric ton of
lizer Industry: fluorides P,0. feed
Diammonium Phos- (6.660 1b/ton)
phate

W Phosphate Ferti- Total 100 g/metric ton of
lizer Industry: fluorides equivalent P O5 feced
Triple Super- (0.20 1b/ton
Phosphate

X Phosphate Ferti- Total 0.25 g/hr/metric ton
lizer Industry: fluorides of equivalent PZOD
Granular Triple stored 4
Superphosphate (5.0 x 10 1b/hr/ton)

Y Coal Prcparation

Phosphate Ferti-
lizer Industry:
Wet Process
Phosphoric Acid
Plants

Plants

Thermal dryer

Pncumatic
coal clecaving
equipment

POLLUTANT

Total
fluorides

Particulate

Opacity

Particulate

Opacity

EMISSION LEVELS

10 g/metric ton of
P,O0. feed
(6.820 1b/ton)

5 g/metric ton of

0.070 g/dscm
(0.031 gr/dscf)

20%

0.040 g/dscm
(0.031 gr/dscf)

Processing and
conveying equip-
ment, Sstorage
systems, trans-
fer and loading
systems

Opacity 20%
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Table # 3, continued

SUBPART
Z Ferroalloy Produc-
tion Facilities
Electric sub-

merged arc
furnaces

Dust handling
equipment

AA Steel Plants

Flectric arc
furnaces

Control device

Shop roof

Dust handling
equipment

BB Kraft Pulp Mills

Recovery Furnace

Straight recovery
furnace

Cross recovery
furnace

IT1-138

POLLUTANT

Particulate

Opacity
Co

Opacity

Particulate
Opacity

Opacity

Opacity

Particulate

Opacity

TRS

TRS

EMISSION LEVELS

0.45 kg/MW-hr
(0.99 1b/MW-hr)
(high silicon
alloys)

0.23 kg/MW-hr
(0.51 1b/MW-hr)
(chrome and man-
ganese alloys)

15%
20%
10%

12 mg/dscm
(0.0052 gr/dscft)

3%

0, except:

20% - charging
40% - tapping
10%

0.10 g/dscm

5 ppm

25 ppm



Table #3, continued

SUBPART POLLUTANT EMISSION LEVELS
Smelt dissolving
tank Particulate 0.1g/kg black liquor
(dry out)
TRS 0.0084g/kg black liquor
(dry out)
Lime kiln TRS 8 ppm
gaseous fuel Particulate 0.15g/dscm
liquid fuel Particulate 0.30g/dscm

Digester system,
brown stock washer
system, multiple-
effect evaporation
system, black 1i-
quor oxidation
system or conden-

sate stripper TRS 5 ppm
HH Lime Manufacturing
Plants
Rotary Lime kiln Particulate 0.15 kg/megagram of
limestone feed
Opacity 10%
Lime Hydrator Particulate 0.075 kg/megagram

of lime feed
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Table # 4

PROPOSAL AND PROMULGATION DATES FOR NSPS SOURCE CATEGORIES

Promulgation

Subpart Source Date Proposca
L et Puol | 11| i
D lF05511 Fuel Fired Stcam Gencrators' 12/23/71 i 8/17/71
E " Incinerators g 12/25/71 i 83/17/71
F gPortland Cement Plants é 12/23/71 ; 8/17/71
G tNitric Acid Plants g 12/23/71 2 8/17/71
H f Sulfuric Acid Plants o 12/23/71 . 8/17/7
I | Asphalt Concrete Plants E 3/8/74 ; 6/11/753
J . Petroleum Refineries ? 3/8/74 f 6/11/73
K | Storage \Vessels for Petroleum % 5/8/74 ? 6/11/753
; Liquids | ;
L f Secondary Lecad Smeciters i 3/8/74 § 6/11/73
M f Brass ahd Bronze Production Plants% 3/8/74 6/11/73
N i Iron and Steel Plants i 3/8/74 6/11/753
0 é Sewage Treatment DPlants é 3/8/74 6/11/753
P f Primary Copner Smelter . 1/15/76 10/16/74
Q ! Primary Zinc Smelter i 1/15/76 10/16/74
R Primary Lead Smelter é 1/15/76 10716/ 74
S Primary Aluminum Reduction Plants ; 1/26/76 i 10/23/73
TUVW& Phosphate Fertilizer Industry } 8/6/75 i 10/22/73
Coal DPreparation Plants é 1/15/76 g 10/ 24773
y/ Ferroalloy Production Facilities E 5/4/76 i 10/21/775
AA Steel Plants: Electric Arc g 9/235/75 | 1o/21/71
Furnaces ! f
BB | Kraft Pulp Mills 2/23/78 f 9/24/76
HH ; Lime Manufacturing 3/7/78 % 3/3/77
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IT.

Table #5
CONTINUOUS MONITORING REQUIREMENTS

Installed and operational prior to conducting performance tests

Conduct monitoring system performance evaluations during per-
formance tests or 30 days thereafter (for specification
requirements, sec Table #1)

ITI. Check zero and span drift at least daily (see Table #8)

IV. Time for cycle of operations (sampling, analyzing, and data

recording)
A. Opacity - 10 seconds
B. Gas Monitors - 15 minutes

V. Installed to provide representative sampling

VI. Reduction of data

A. Opacity - 6-minute average
B. Gaseous Pollutants - hourly average

Source nmust notify agency, more than 30 days prior, of date
upon which demonstration of continuous monitoring system
performance is to commence.

1Performance tests shall be conducted within 60 days after

ach@cving the maximum production rate at which the affected
facility will be operated, but not later than 180 days after
initial startup of such facility.
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II.

IIT.

Table #6
QUARTERLY REPORTING RIZQUTRI’,I\H“',N'I‘S1 (NSPS)

Excess Emissions

A.

C.

Description of Excess Emission

1. Magnitude

2. Conversion factors used

3. Date and time of commencement and completion

Explanation of Excess Imission

1. Occurrances during startups, shutdowns, and malfunctions
2. Nature and cause of malfunction

3. Corrective and preventative action taken

To be Submitted in Units Same as Standard

Continuous Monitoring Systems

A.
B.

Date and Time when System was Inoperative (except for
zero and span checks)
Nature of System Repairs or Adjustments

Lack of Occurrances During A Quarter

A.
B.

Absence of Excess Emissions during Quarter
Absence of Adjustments, Repairs, or Inoperativeness of

Continuous Monitoring System

"Each owner or operator required to install a continuous monitoring

system shall submit a written report ... for every calendar quarter"

""All quarterly reports shall be postmarked by the 30th day following

the end of each calendar quarter..."
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Table *7

DEFINITION OF EXCESS EMISSTONS  (NSPS)

SUBPART POLLUTANT EXCESS EMISSION

D opacity any six-minute period during which the aver-
age opacity of emissions exceeds 20% opacity,
except that one six-minute average per hour
of up to 27% opacity need not be reported.

-

SO any three-hour period during which the average
emissions of SO, (arithmetic average of three
contiguous one-hour periods) exceed the
standard

NO any three-hour period during which the average
emissions of NO, (arithmetic average of three
contiguous one-Hhour periods) exceed the
standard

G NO any three-hour period during which the average
nitrogen oxides emissions (arithmetic average
of three contiguous one-hour periods) exceed
the standard

H SO2 all three hour periods (or the arithmetic
average of three consecutive one hour periods)
during which the integrated average sulfur
dioxide emissions exceed the applicable
standards

J Opacity All one-hour periods which contain two or

more six-minute periods during which the
average opacity exceeds 30 percent.

Cco All hourly periods during which the average

CO concentration exceeds the standard.

S0, Any three hour period during which the
average concentration of SO, emissions

from any fuel gas combustion device exceeds
the standard.

S02 Any twelve-hour period during which the
average concentration of SO, emissions from

any Claus sulfur recovery plant exceed the
standard.
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Table #7, continued

SUBPART POLLUTANT
p Opacity
SO2

Q Opacity
S0,

R Opacity
SO,

Z Opacity
AA Opacity
BB
Recovery
furnace TRS

Opacity

Lime kiln TRS

Digester TRS
system, brown

stock washer

system, multiple-
effect evaporator
system, black
liquor oxidation
system, or
condensate

stripper.

HH Opacity

EXCESS EMISSION

any six-minute period during which the average
opacity exceeds the standard

any six-hour period during which the average
emissions of SO, (arithmetic mean of six con-
tiguous one-houf periods) exceed the standard

any six minute period during which the average
opacity exceeds the standard

any two hour period during which the average
emissions of SO, (arithmetic mean of two
contiguous one-hour periods) exceed the
standard

any six minute period during which the
average opacity exceeds the standard

any two hour period during which the
average emissions of SO, (arithmetic mean

of two contiguous one héur periods) exceed
the standard

all six minute periods in which the average
opacity 1s 15 percent or greater

all six minutg periods during which the
average opactiy is 3 percent or greater

Any twelve hour period during which the TRS
emissions exceed the standard.

Any six minute period during which the average
opacity exceeds the standard.

Any twelve hour period during which the TRS
emissions exceed the standard.

Any twelve hour period during which the TRS
emissions exceed the standard.

All six minute periods during which the
average opacity is greater than the standard.
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IT.

III.

Table #8
SPANNING AND ZEROING

IExplanation of Zcro and Span Checks

A.

D.

Ixtractive gas monitors
1. Span gas composition
a. S0 - sulfur dioxide/nitrogen or gas mixture
b. NO - nitric oxide/oxygen-free nitrogen mixture
c. NOz - nitrogen dioxide/air mixture
2. Zero gases
a. Ambient air
or b. A gas certified by the manufacturer to contain less
than 1 ppm of the pollutant gas
3. Analysis of span and zero gases
a. Span and zero gases certified by their manufacturer
to be traceable to National Bureau of Standards
reference gases shall be used whenever these gases
are available
b. Span and zero gases should be reanalyzed every
six months after date of manufacture with Reference
Method 6 for SO; and 7 for NOy
c. Span and zero gases shall be analyzed two weeks
prior to performance specification tests
Non-extractive gas monitors
1. Span check - certified gas cell or test cell
2. Zero check - mechanically produced or calculated
from upscale measurements
Transmissometers
1. Span check is a neutral density filter that is
certified within + 3 percent opacity
2. Zero check is a simulated zero

Span values are specified in each subpart
1. Span check is 90% of span.

Adjustment of Span and Zero

A.

How

Adjust the zero and span whenever the zero or calibration

drift exceeds the limits of applicable performance

specification in Appendix B.

1. For opacity, clean optical surfaces before adjusting
zero or span drift

2. For opacity systems using automatic zero adjustments,
the optical surfaces shall be cleaned when the cumu-
lative automatic zero compensation exceeds four percent
opacity

to Span and Zero

Extractive gas monitors

1. Introduce the zero and span gas into the monitoring
system as near the probe as practical

Non-extractive gas monitors

1. Use a certified gas cell or test cell to check span

2. The zero check is performed by computing the zero value
from upscale measurements or by mechanically producing
a zero

Transmissometers

1. Span check with a neutral density filter

2. Zero check by simulating a zero opacity
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Table # 9
SPAN SPECIFICATIONS

SUBPART POLLUTANT . SPAN
D Fossil Fuel Fired
Steam Generators
liquid fossil fuel opacity 80, 90, or 100% opacity

S0, 1000 ppm
NOx 500 ppm
solid fossil fuel opacity 80, 90, or 100% opacity
505 1500 ppm
NO 1000
X
gascous fucl NOx 500 ppm
mixtures of fossil fuels opacity 80,90, or 100% opacity
507 1000y + 1500z 1
NOy 500 (x+y) + 1000z
G Nitric Acid Plants NO2 500 ppm
H Sulfuric Acid Plants S0, 1000 ppm
J Petroleum Refineries
Catalytic Cracker Opacity 60,70, or 80% Opacity
CO 1000 ppm
Claus Recovery Plant S02 500 ppm
H2S 20 ppm
TRS 600 ppm
Fuel Gas Combustion S0y 100 ppm
H2S 300 ppm
P Primary Copper Smelters Opacity 80 to 100% opacity
SO, 0.20% by volume
Q@ Primary Zinc Smelters Opacity 80 to 100% opacity
0.20% by volume
R Primary Lead Smelters Opacity 80 to 100% opacity
SO, 0.20% by volume
Z Ferroalloy Production
Facilities Opacity not specified
AA  Steel Plants Opacity not specified
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labpte #Y, continued
SUBPART POLLUTANT SPAN

BB Kraft Pulp Mills
Recovery Furnace Opacity 70% opacity

Lime kiln, recovery furnace
digester system, brown 02 20%

Stock washer system,
multiple effect TRS 30 ppm
evaporator system,
black liquor oxidation
system, or condensate .
stripper system

(except that for .
any Cross recovery

furnace the span shall
be 500 ppm) )

HH Lime Manufacturing Plant Opacity 40% Opacity

x= fraction of total heat input from gas
y= fraction of total heat input from liquid fossil fuel
z= fraction of total heat input from solid fossil fuel

Span value shall be rounded off to the nearest 500 ppm
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Table #10

NOTIFICATION REQUIREMENTS 1 —
Requirements Time Deadline
I. Date of Commencement of Construction Less than 30 days after
such date
II. Anticipated Date of Initial Startup Less than 60 or more than
30 days prior to date
ITI. Actual Date of Initial Startup Within 15 days after date
IV. Any physical or operational change
to a facility which may increase Postmarked 60 days or
the emission rate of any air as soon as practical
pollutant to which a standard before the change is
applies commenced
A. The precise nature of the change

B. Present and proposed emission
control systems

C. Productive capacity before and
after the change

D. Expected completion date of
change

V. Date upon which demonstration of
continuous monitoring system more than 30 days prior™—
performance commences

1
"Any owner or operator subject to the provisions of this part shall
furnish the Administrator written notification..."
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SPECIFICATION REQUIREMENTS (NSPS)

Table #11

Sept. 11, 1974

Before

After

October 6, 1975

Before

After

Specification
Requirements

CASE 1*

CASE 2*

CASE 3*

CASE 4

CASE 5

CASE 6

P - Purchased

[ - Installed

PI

P1

PI

None-unless re:
quested by the
administrator

None-unless re-
quested by the
administrator
Accuracy

A1l requirements

in Appendix B

A1l requirements
in Appendix B

A1l requirements
in Appendix B

* Cases 1,2, and 3 shall be upgraded or replaced with new continuous
monitoring systems and shall comply with Specification Requirements
in Appendix B by September 11, 1979
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Table # 12

PERFORMANCE SPECTEFTCATTONS

TRANSMISSOMETERS

Calibration error < 3 pct opacity
Zero drift (24h) < Z pct opacity
Calibration drift (24h) < 2 pct opacity
Response time : 10 s-maximum
Operational test period 168 hours
NO. and 50,
Accuracy <20 pct of the mean value
of the reference method test data
Calibration error <5 pct of (50 pct, 90 pct)
calibration gas- mixture value
Zero drift (2h) 2 pct of span
Zero drift (24h) 2 pct of span
Calibration drift (2h) 2 pct of span
Calibration drift (24h) 2.5 pct of span
Response time 15 min maximum
Operational period 168 h minimum
0, and CO,
Zero drift (2h) ‘ <0.4 pct O2 or CO2
Zero drift (24h) , <0.5 pct Oz_or Co,
Calibration drift (2h) <0.4 pct 0, or CO,
Operational period 168 H minimum
Response time 10 min
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TABLL #13

WHEN TO RUN THE MONITOR PERFORMANCE TEST

INITIAL K
FACILITY
START-UP
180
DAYS
MAX
MAX
FRODUCTION
FATE
RKEACHED
60
PZRFORMANCE DAYS
TZST & SUBMIT
K=ZPORT FOR
COMPLIANCE

30
DAYS
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II.

ITI.

Iv.

V.

VI.

Table #1414

REQUIREMENTS FOR SIP REVISIONS

Submit SIP Revisions by October 6, 1976

Contain monitoring requirements for the following
sources (as a minimum)

A. Fossil Fuel-Fired Steam Generators
B. Sulfuric Acid Plants

C. Nitric Acid Plants

D. Petroleum Refineries

(see Table #15)

Require that sources evaluate the performance
of their monitoring system

Require the sources to maintain a file of all
pertinent continuous monitoring data

A. Emission measurements

B. Monitoring system evaluation data

C. Adjustments and maintenance performed on the
monitoring system

Require the source to submit periodic (such period
not to exceed 3 months) reports containing the
following information.

A. Number and magnitude of excess emissions

B. Nature and cause of cxcess cmissions

C. Statcment concerning absence of excess
emissions and/or monitor inoperativeness

Require that monitoring begin within 18 months of

EPA approval of the SIP revision (or within 18
months of EPA promulgation) :
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TABLE #15

EXISTING SOURCES REQUIRED TO CONTINUOUSLY MONITOR EMISSIONS

Source Pollutant

Fossil Fuel-Fired

Steam Generators SO2
NO
X
Opacity
Nitric Acid Plants NOx
Sulfuric Acid Plants SO2
Petroleum Refineries Opacity
ITT-153

No
. e

bd
.

N DO =

(S )
. .

Comments

>250 x 10% ptu/hr
Source that has
control equipment
for SO

2
>1000 x 106 Btu/hr
Located in a designated
non-attainment area
for NOj.
Exempt if source 1is
30% or more below the
emission standard

>250 x 106 Btu/hr
Exempt if burning gas
Exempt if burning oil,
or a mixture of oil
and gas are the

only fuels used and
the source is able

to comply with the
applicable particu-
late matter and
opacity standards with-
out installation of
control equipment

>300 ton/day

Located in a designated
non-attainment area

for NO,.

>300 tons/day

>20,000 barrels/day
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Table #16

NESHAP MONITORING REQUIREMENTS
FOR VINYL CHLORIDE SOURCES

EDC PLANTS
A. All exhaust gases discharged from any equipment
used in EDC purification.

B. Emissions from each oxychlorination reactor

VC PLANTS
A. All exhaust gases discharged from any equipment

used in vinyl chloride formation,

PVC PLANTS

A. All exhaust gases discharged from each reactor.

B. All exhaust gases discharged from each stripper.

C. All exhaust gases discharged from each mixing,
weighing or holding container which precedes the
stripper (or reactor if plant has no stripper).

D. All exhaust gases discharged from each monomer

Tecovery systemn,

EDC, VC AND PVC PLANTS - ANY CONTROL SYSTEM TO WHICH

REACTOR EMISSIONS ARE REQUIRED TO BE DUCTED FROM

A. Loading or unloading lines

B Slip gauges

C. Manually vented equipment

D Equipment opened to the atmosphere from which
vinyl chloride is removed prior to opening

E. Inprocess wastewater
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VENDORS OF CONTINUOUS

MONITORING LEQUIPMENT

Page No.

1. Vendors IvVv-1

2. Addresscs IV



VENDORS OF CONTINUOUS MONITORING EQUIPMENT

VENDORS 802 NOx Opacity O2 CO2
indersen Samplers, Inc. X
3abcbck and Wilcox Company, Bailey Meter Co. % x
3eckman Instruments, Inc. X X bd
Che éendix Corp., Env. and Process Inst. Div. X X Y
Talibrated Instruments, Inc. X 2
CEA Instruments, Inc. X X
“leveland Controls, Inc. X
Jontraves-Goerz Corporation X X X x
Jatatest X
2. I. Du Pont de Nemours and Company X X
dynatron, Inc. b4
Zlectronics Corporation of America X
inergetics Science, Inc. X
nvironmental Data Corporation X X X X
Invironmental Tectonics Corp. x ~
Ssterline Angus X X X X N
Joriba Instruments, Inc. X X x
jouston Atlas, Inc.
Infrared Industries X
Interscan Corporation X X
Lear Siegler, Inc. X X X X
seeds and Northrup Company b4 X
Yeloy Laboratories, Inc. X X
Mine Safety Appliance Company X X X X
>hotomation, Inc. X
#®eferred Instruments, Div. x
Research Appliance Company X
Milton Roy Company x X
Source Gas Analyzers, Inc. X
laylor Instrument Company X
Thermco Instrument Corporation X b4
Thermo Electron Corporation x e
Nestern Precipitation Division b4 X b4
Nestern Research and Development Ltd. X X X
Ahittaker Corporation x X X x

TRE

x

Data
Handling
HPS Equipment

x X

x %
X
X

ble

“

X b4
%

% bs
<

X

X

¥
X
X

X b
X



Andersen Samplers, Inc.
4215-C Wendell Drive
Atlanta, Georgia 30336

Babcock & Wilcox, Company
Bailey Meter Company
29801 Euclid Avenue
Wickliffe, Ohio 44092

Beckman Instruments, Inc.
Process Instruments Division
2500 Harbor Blvd.
Fullerton, Cal. 92634

The Bendix Corp., Env. & Process Inst. Div.
Post Office Drawer 831

Lewisburg, W. Va. 24901

Calibrated Instruments,
731 Saw Mill River RA.
Ardsley, N. Y. 10502

Inc.

CEA Instruments,  Inc.
15 Charles Street
Westwood, N. J. 07675
Cleveland Controls,
5755 Granger Road
Suite 850
Cleveland, Ohio

Inc.

44109

Contraves-Goerz Corporation
610 Epsilon Drive
Pittsburgh, Pa. 15238
Datatest, Inc.

1117 Cedar Avenue
Croydon, Pa. 19020

E. I. Du Pont de Nemours and Company
1007 Market Street
Wilmington, Del. 19898
Dynatron, Inc.

Energy Conservation Systems
57 State Street
North Haven, Ct. 06473
Electronics Corporation of America
1 Memorial Drive
Cambridge, Mass. 02142
Energetics Science, Inc.
85 Executive Blvd.

Elmsford, N. Y. 10523

Environmental Tectonics Corp.
101 James Way
Southampton,

Pa. 18966

Fnvironmental Data Corporation
608 Fig Avenuc
Monrovia, Calif. 91016
Esterline Angus Instrument Corp.
A Unit of Esterline Corporation
Post Office Box 24000
Indianapolis, Indiana 46224
Horiba Instrument, Inc.
1021 Durega Avenue
Irvine, Calif. 92714

Houston Atlas, Inc.
9441 Banthorne Drive
Houston, Texas 77043

Infrared Industries
Post Office Box 989
Santa Barbara, Calif. 93102
Interscan Corporation

9614 Cozycroft Avenue
Chatsworth, Calif. 91311

Lear Siegler, Inc.

Environmental Technology Division
74 Inverness Drive, East
Englewood, Col. 80110

Leeds and Northrup Company
Sumneytown Pike
North Wales, Pa. 19454

Meloy Laboratories, Inc.
Instrument and Systems Divisio
6715 Electronic Drive
North Springfield, Va. 22151
Mine Safety Appliance Company
400 Penn Center
Pittsburgh, Pa. 15235
Photomation, Inc.
270 Polaris Avenue
Mt. View, Calif. 94043
Preferred Instruments Div.
Preferred Utilities Mfg. Coxp.
11 South str.
Danbury, Conn. 06810

Research Appliance Co.

P, O. Box 265 - Moose Lodge Rod
Cambridge, Md. 21613

Milton Roy Company
Hays-Republic Div.
4333 South Ohio st.
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Source Gas Analyzers, Inc.
7251 Garden Grove Blvd.
Garden Grove, Calif. 92641

Taylor Instrument Company
95 Ames Street
Rochester, N. Y. 14601

Thermco Instrument Corporation
«Post Office Box 309
Laporte, Ind. 46350

'Thermo Electron Corporation
Environmental Instruments Division
108 South Street

Hopkinton, Mass. 01748

Western Precipitation Division

Joy Manufacturing Co.

Post Office Box 2744 Terminal Annex
Los Angeles, Calif. 90051

Western Research and Development, Ltd.
1313 44th Avenue NE
Calgary, Alta, Canada T2E 6LS

Whittaker Corporation
Environmental Production Division
9100 Independence Avenue
Chatsworth, Calif. 91311
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