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139, Sampling and Testing, entitled the Source Testing Manud.

PURPOSE: The purpose of this document isto provide detailed information on source test methods,
procedures and guidance for the reporting of emissionsto the Department.

APPLICABILITY: Thisguidance document gpplies to anyone conducting source tests at stationary
sources or submitting the resultant source test data to the Department.

DISCLAIMER: The palicies and procedures outlined in this guidance document are intended to
supplement existing requirements. Nothing in the policies and procedures shdl affect regulatory
requirements. The policies and procedures herein are not an adjudication or aregulation. Thereisno
intent on the part of DEP to give the rulesin these policies that weight or deference. This document
edablishes the framework, within which DEP will exercise its adminigrative discretion in the future.
DEP reserves the discretion to deviate from this policy statement if circumstances warrant.

PAGE LENGTH: 38 (including the cover and standard elements page)

LOCATION: Volume2, Tab 19

274-0300-002 / November 11, 2000 / Page 2



1.

4,

Sour ce Testing Manual (Revision 3.3)

Table of Contents

INTRODUCTION......ccitiiiiriecie s e 4

11
12
13

ORGANIZATION .c.ttueueeteereseesesesesesesesesese st s eae st e e st st e e s e s e s e e e s e £ e e e 1 £ £ £ e A £ A e e £ A £ £ A £ e e A e e e e s e e e e s e et ne et 4
WEB SITE INFORMATION ..ututiteeteeeeeeeseeesee et se ettt ettt 5
DEFINITIONS ... ctcteteteteteteeeteteeeestete s ettt see bt esseebe b s seebebeseeebebeseeebebeseEebeEeEeEebebeEeEeEeEeEeEeEebeEeEebebeseeebebebeb et et ebesebebebebebebesnnas 5

GENERAL REQUIREMENT S ..o s s 7

21.
211
212

2.2.

23.

24.

25.

2.6.

2.7.

28.

29.

2.10.

211,

212,

SUBMITTALS AND APPROVAL ..ottt et sttt ee et s te s et bese s ssetese e esesasansstebessnsssesesessesesessnsssetensassesensssesns 7
Pretest ProCEAUIal PrOLOCOIS........c.cuieeeeeeeeeee ettt ettt et e ettt se et se e s e ebene s sesene e etene 8
SOUICE TESE REPOITS......oceiceeet s 10

DETECTION LIMITS

REAGENT BLANKS ...ttt ettt ettt et s be st st bese e s et ese e et esesensssebenssebesessseebesene s esetensasebesensssntesenen

SAMPLING TIMES AND VOLUMES......cuooiititeiieteteieeestete et etetesessee e e e s sesessesesesesssetesssestesessssesesensasssesensssetessnsssesens 13

AUDIT SAMPLES ...ttt ettt e ettt be et tebe e st etebase s s sebe s aebeseasss et ebese s esesensseebessnsssesetessesesasensseetesennases

LEAK CHECKS.....ootiteteiiieteeeeeetete et tete e et be s st b esesessetese e sesese s ssebesensssebase s et esasensssebene s seseasssebesenesesetansasebesensssntesenen

COMBINED SAMPLING TRAINS,

COLLECTION EFFICIENCY ..o.uttiteteieeeteeeetitetee et tete e ssaete e essseseasseebese s ssesesessssesesensssetasssessesessasesesenssssasensssesessnsssnsens

GASDILUTION SYSTEMS....oiieieteieeeteteetrtete et te e e st te s e setess s seebese e ssesesessesebasensssetase e tesess s et esensasesasensssetessnsssssans

PORTABLE ANALYZERS

FRACTORS. ...ttt ettt ettt nne

CALIBRATION, MAINTENANCE, AND QUALITY ASSURANCE

2120, CalibDralion GASES.......coviueurieeetieitirese et ses s ses st e e s bR
2122, Interference RESPONSE CHECKS......cvciierieeireee ettt e

SPECIFIC REQUIREMENTS.....ccc s s s 17

31
311
312
313.

314
3.15.
3.16.

3.2

321
322
323.
324
3.25.

33.
34.

34.1.
34.2.

INORGANIC COMPOUNDS......couteueeeueseseeseesessessessessssessessessesssesessessessesssssssessessssnsssssssssessssssssssessessessssnssnssnssnssssssses 17
PartiCUIEEE MALTES (PIM) ..ottt s 17
SUITUI COMPOUNTS......couiaerriairieeiieeetes et eeee s ses s st s bbbt
Nitrogen Compounds
Carbon MONOXIAE (CO)......cucuieeriereieretirestisese s ses st s b
Hal0genated COMPOUNGS..........civrricrrierrieerte et s
HEAVY MELBIS ...ttt e b R

ORGANIC COMPOUNDS.......oouereeeeretsessetseesessesseseeseesessesse s s st seb b sets s sses s bbb sttt
Volatile Organic Compounds (VOCs)
Total Organic COMPOUNS (TOCS)....... ettt naes
Total Non-Methane Organic Compounds (TNMOCs)
Semivolatile Organic Compounds (SVOCS).......cuererrenerrereereeereneens
Hazardous Air Pollutants (HAPS). ...

VISIBLE EMISSIONS (OPACITY) c.ceiuiueereereereerersessessessessesessesessessessessesseses

FUEL SAMPLES. ... .ctutiutesteteetsesseesessesessesse s se e s ses s sse a8
GENEral COlIECHTION CrITEITA. .....eeevrieeeieeirreeserres ettt
FUEL SPECITIC CIIEITAL e veerer ettt b

REFERENCES ...ttt bbb 39

274-0300-002 / November 11, 2000 / Page 3



Sour ce Testing Manual (Revision 3.3)

1. I ntroduction

Source testing is to be conducted whenever specified by a plan approval, operating permit, consent
agreement, et cetera. A detailed knowledge of the operation of the source(s) and any associated air
pollution control devices, athorough understanding of the test method(s) and any limitations, and
knowledge of dl gpplicable testing or operating requirementsis essential. This manud is intended to
clarify the Depatment’ s existing regulatory reguirements by providing guidance on how to conduct
dtationary source testing and report the results. This manua does not provide detailed systematic
indructions relative to sampling, recovery, or andyds. Thisinformation can be found in the promulgated
reference methods. More gringent requirementsin state and federa regulations, plan approvals, or
operating permits supercede the requirements herein. When feasible, the regulated community should
be encouraged to make an appraisal of possible changes that could be made to reduce, if not prevent,
pollution.

Questions regarding stationary source testing should be directed to:
Pennsylvania Department of Environmenta Protection
Bureau of Air Quality
Divison of Source Testing and Monitoring
Source Testing Section
400 Market Street, R.C.S.0.B. (12" Floor)
Harrisburg, PA 17105-8468
(717) 787-6547

Information pertaining to continuous emisson monitoring systems (CEMS) can be found in the
Department’ s Continuous Source Monitoring Manua that can be obtained by writing to:

Pennsylvania Department of Environmenta Protection

Bureau of Air Quality

Divison of Source Testing and Monitoring

Continuous Emisson Monitoring Testing Section

400 Market Street, R.C.S.0.B. (12" Floor)

Harrisburg, PA 17105-8468

(717) 787-6547

1.1. Organization

This manud is divided into four sections: (1) Introduction, (2) Genera Requirements, (3) Specific
Requirements, and (4) References. Section 1 provides genera information about this manud, including
web ste information and definitions; Section 2 provides requirements that are gpplicable to testing for dl
pollutants; Section 3 provides requirements for pecific pollutants, and Section 4 ligts pertinent
references.
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1.2. Waeb Sitelnformation

The Source Testing Section’s web site can be found at the following URL address:
http://www.dep.state.pa.us/dep/deputate/airwaste/ag/source/sts.htm. This web Site can be used to:
- view important notices, such as pending changes to regulations or guidance documents,
download the Source Testing Manud or other guidance documents,
add anameto the mailing ligt, and
access other web Sites relating to testing to (1) download EPA (OAQPS and OSW) test methods,
(2) download aligt of testing firms, (3) check on the availability of audit samples, and (4) view other
information and guidance.

1.3. De€finitions

The terminology used in dl submissons to the Department must conform to the definitionsin this section
or thosein 25 Pa. Code §121.1.

1.3.1. Particulate Matter (PM)

Materia, except uncombined water, that is, or has been, airborne and exists asa solid or liquid at 68°F
and 29.92 inches Hg.

1311  Totd Paticulate
The sum of thefilterable particulate, as defined in 81.3.1.2 of this manud, and the condensable
particulate matter, as defined in 81.3.1.3 of this manud.

1.3.1.2. Flterable (In-Stack) Particulate
Particulate matter as measured by EPA Method 5 or an equivalent method.

1.3.1.3. Condensable Particulate Matter (CPM)
The sum of the condensable organic particulate and the condensable inorganic particul ate as determined
by EPA Method 202 or an equivaent method.

1.3.14. Tota PM-10
The sum of thefilterable PM-10, as defined in 81.3.1.5 of this manua, and the condensable PM-10, as
defined in §1.3.1.6 of thismanudl.

1.3.1.5. Filterable (In-Stack) PM-10
Particulate matter with an aerodynamic diameter of =10 micrometers (um) as measured by EPA
Method 201, EPA Method 201A, or an equivaent method.

1.3.1.6. Condensable PM-10
Particulate matter with an aerodynamic diameter of =10 micrometers (um) that forms after entering the
atmosphere. Thereis no reference method for condensable PM-10.
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1.3.2. Detection Limit

1.3.21. In-Stack Detection Limit (ISDL)

The product of the method detection limit and the quantity of andyte, divided by the volume of stack
gas sampled. The ISDL is determined in accordance with EMC Guideine Document 038 (Description
of In-Stack Detection Limit). Compliance cannot be determined if the ISDL exceeds the emisson
standard.

1.3.2.2.  Method Detection Limit (MDL)

The minimum concentration or amount of a substance that an andytica method can rdiably distinguish
from zero. To determine the MDL, analyze a series of at least seven blank samples. The MDL is
determined by multiplying the standard deviation of the replicate samples by three.

1.3.2.3. Practicd Limit of Quantification (PLQ)

The minimum concentration or amount of a substance that an andyticad method can measure with a
specified degree of confidence. To determine the PLQ, analyze a series of at least seven blank
samples. The PLQ is determined by multiplying the sandard deviation of the replicate samples by ten.

1.3.3. Organic Compounds

1.3.3.1. Volatle Organic Compounds (VOCs)

An organic compound that participates in atmaospheric photochemica reactions; that is, an organic
compound other than those that the Administrator of the EPA designates as having negligible
photochemical reactivity. The exempted compounds are listed in 40 CFR 851.100(s)(1).

1.3.3.2.  Semivolatile Organic Compounds (SVOCs)

The subset of al volatile organic compounds with boiling points of 300-600°F or vapor pressures=10™
mm Hg as collected by EPA SW-846 Method 0010 and anayzed by EPA SW-846 Method 8270D,
or equivaent methods.

1.3.3.3. Totd Organic Compounds (TOCs)
The sum of dl volatile organic compounds and dl exempted compounds listed in 40 CFR
§51.100(s)(1).

1.3.34. Tota Hydrocarbons (THCs)
The subset of total organic compounds containing only carbon and hydrogen.

1.3.3.5. Total Non-Methane Organic Compounds (TNMOCs)
The sum of dl volatile organic compounds and al exempted compounds listed in 40 CFR
851.100(s)(1), except methane.
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1.3.3.6. Totd Non-Methane/Non-Ethane Organic Compounds (TNM/NEOCS)
The sum of dl volatile organic compounds and dl exempted compounds listed in 40 CFR
§51.100(s)(1), except methane and ethane.

1.3.3.7.  Polycydlic Organic Matter
Organic compounds with more than one benzene ring, and which have a boiling point =100°C.

1.3.3.8. Hazardous Air Pollutants (HAPS)
Those compounds listed in 8112(b) of the Clean Air Act Amendments of 1990, as amended by the
Adminigrator of the EPA.

1.3.4. Other

1.34.1. Reference Method (RM)
A test method promulgated by the EPA for use in determining compliance with an air emission sandard
or for determining rule gpplicability.

1.3.4.2. Equivdent Method

A test method that has been proven by an EPA Method 301 vdidation study to yield results equivaent
to those produced by a reference method for a particular source category or atest method that has
been gpproved by the EPA for use in determining compliance with an air emission standard or for
determining rule applicability. Inthelatter case, acopy of the gpprova letter from the EPA must be
provided.

1.3.4.3. Response Factor (RF)

The response of 1 ppm of areference compound to 1 ppm of a measured compound. The response
factor can be determined in accordance with the proceduresin EPA Method 204A, 204F, or an
equivdent method.

1.3.4.4. Ingrumentd Andyzer
An andyzer that is not permanently indaled at afacility and is used to continuoudy monitor pollutant
concentrations for short time periods (such as three 1-hour test runs).

1.3.45.  Continuous Emisson Monitor (CEM)
An andyzer that is permanently inddled a afacility and is used to continuoudy monitor pollutant
concentrations for extended time periods (8760 hours per year, e.g.).

2. General Requirements

2.1. Submittalsand Approval

The Department requires two copies of al procedura protocols, source test reports, and
correspondence with the Department regarding testing. Both copies should be submitted to the
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Department’ s Regiond Office with jurisdiction over the source(s). If EPA natification isrequired, a
third copy should be sent directly to them. All submittas, including any addendums and revisons,
should clearly indicate the recipients to whom copies have been sent. Submissions that do not contain
al of theinformation required by 882.1.1 (Pretest Procedura Protocols) or 2.1.2 (Source Test
Reports) of this manud will not be reviewed for acceptability. Upon receipt of an incomplete
submission, the Department will send a deficiency notice sating that the submission is unacceptable to
the Department. Copies of this notice will be distributed to the source owner/operator, the testing firm,
and the Department’ s Regiond Office. Sanctions may be imposed againgt those who repeatedly submit
incomplete procedura protocols or source test reports.

In accordance with Section 13.1 of the Air Pollution Control Act (35 P.S. 84013.2), the source
owner/operator must show cause that information submitted to the Department should be considered
confidentid and protected from disclosure to the public. The Department will not, however, consider
any emissions data confidentia information. Each page that contains proprietary information should be
clearly marked so that it may be removed from the submittal and stored in a secure area. Only those
pages that are slamped “ confidentia” will be separated. The introductory paragraph for each submittal
should indicate (1) if the submittal contains confidentia information and (2) the page(s) on which the
confidentid materid (if any) can be found.

2.1.1. Pretest Procedural Protocols

Procedura protocols must be submitted for gpprova only when mandated by a plan approvd,
operating permit, or consent agreement. However, submission of a protocal is strongly recommended
indl casesto dleviate potentid problems and to avoid misinterpretation of the Department’ s testing
requirements. Procedurd protocols must be recelved at least 30 days prior to testing to ensure
adequate time for review. The Department’ s Regiond Office, with jurisdiction over the source(s) to be
tested, must be notified of the anticipated testing schedule at least 15 daysin advance of the Start of
testing S0 that a Department observer may be present. Failure to provide adequate notification could
lead to rgection of dl test results. When testing of a sourceis required on arecurring basis, asingle
procedura protocol may be submitted for gpprova; theresfter, aletter referencing the previoudy
approved procedura protocol is sufficient. If modifications are made to the process(es), or if an
goplicable section of this manua has been revised since gpproval, anew protocol must be submitted for
gpprova. Each page of the protocol must be numbered sequentidly. The source owner/operator, the
testing firm, and the Department’ s Regiond Office will be notified each time that additiond information is
required. The following information must be included in dl pretest procedura submittals.

2.1.11. The source owner/operator’s name, mailing address, contact person (including their job
title), and telephone number.
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The testing firm’s name, mailing address, contact person (including their job title), and
telephone number.

The andyticd |aboratory’ s name, mailing address, contact person (including their job title),
and telephone number.

A detailed description of each source and any associated air pollution control devices.
Include the name of the manufacturer(s), the model number(s), and the Department 1D(S).

A smple block diagram showing: (1) each source, (2) any associated air pollution control
devices, (3) dl fans and their rated capacities, (4) dl raw materid flows, and (5) al effluent
flows. Do not include engineering drawings.

A copy of dl correspondence, and awritten synopsis of dl conversaions, with the
Department regarding the test program.

The current plan approva or operating permit number(s) for each source to be tested and
the issuance date(s).

The specific objective(s) of the test program such as: (1) compliance with a plan approva
or operating permit limit or condition, (2) rule gpplicability determination (RACT, TitleV, &
cetera), (3) emission reduction credits, or (4) “periodic monitoring”. Note that approva will
be dependent on the objective(s). The test results may not be acceptable for other
(unspecified) objectives.

A statement Sgned by the on-dite supervisor for the test team and a representative of the
source owner/operator certifying that “to the best of their knowledge” the state and federa
regulations, operating permits, or plan approvas applicable to each source or control device
to be tested have been reviewed and that al testing requirements therein have been
incorporated into the test plan.

The rated capacity and maximum normal operating conditions (MNOC) for each source
and the conditions at which each source and any associated air pollution control devices will
be operated during the testing. The rated capacity istypicaly specified in the Plan Approva
Application.

A list of al process parameters to be recorded during testing to verify that each sourceis
operating a the levels specified in §2.1.1.10 of this manua and that all associated air
pollution control devices are operating normdly.

A summary table for each source indicating the pollutants, sampling and andytical
procedures (including the method number and date of revison), and al variationsto the
proposed methods. Unless avariation to the method is proposed, the Department will
assume that the testing will follow the reference method, verbatim.
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A dimensioned diagram showing each testing location, the stack (or duct) dimensions and
area, and the distances to the nearest upstream and downstream flow disturbances.

A table (for each sampling location) indicating the number, configuration, and identification
(i.e. A and B) of sampling ports, and the number of traverse points per port.

A detailed description of the proposed sample collection, recovery (including storage
conditions and method of transport), and anaytica procedures. If an EPA reference
method is to be used without deviation, a copy of the procedure should not be included.
However, acopy of other sampling or anaytica methods (NIOSH, e.g.) must be provided,
even if no deviations are proposed.

The formulasto be used for dl caculations used in data reduction. Note: in some cases,
amply referring to the reference method may not be adequate. For instance, the reporting
of VOC emissionsis not adequately addressed by the reference methods.

Examples of fidd data sheets (including chain-of-custody) and field/laboratory cdibration
shests.

2.1.2. SourceTest Reports

The Department requires a least 60 days to complete its review of source test reports. Additiona time
may be required if (1) the report isincomplete, poorly organized, or contains numerous errors, (2) the
testing program is complex, or (3) the backlog of reviewsis substantial. Each page of the report
(including the appendices) should be numbered sequentialy. Reports that do not contain dl of the
following information will not be reviewed for acceptability. The source owner/operator, the testing
firm, and the Department’ s Regiond Office will be notified each time that additiona information is
required. The following information must be included in dl source test reports:

21.2.1.
21.2.2.

2.1.23.

2.1.2.4.

All information required in 882.1.1.1-2.1.1.8 of this manudl.

A detailed description of the actud sample collection, recovery (including storage conditions
and method of trangport), and anaytical procedures. If an EPA reference method was used
without deviation, a copy of the procedure should not be included. However, a copy of
other sampling or anaytical methods (NIOSH, e.g.) must be provided, even if no deviations
are proposed.

A ligt of dl deviations from the approved pretest procedural protocol and problems
associated with the sampling, recovery, andysis, or source/control device operation.

A summary table that includes: (1) the run number, (2) the test date, (3) the volumetric flow
rate, (4) the emission concentration, (5) the emisson rate in Ibs/hour and the units of any
gpplicable emisson standard(s), and (6) dl applicable standard(s).
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2.1.25.

2.1.2.6.

21.2.7.
2.1.2.8.

2.1.2.9.

2.1.2.10.
21.2.11.

21.2.111.

2.1.2.11.2.

2.1.2.11.3.
21.2.11.4.
2.1.2.115.
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A summary table of dl process parameters (including the units) recorded during the actud
testing period to verify that each source was operating at the levels specified in the

approved procedura protocol and that al associated air pollution control devices were
operaing normaly.

A statement signed by the on-site supervisor of the test team and a source owner/operator
representative certifying that “to the best of their knowledge” the source test report has been
checked for completeness, and that the results presented therein are accurate, error-free,
legible, and representative of the actua emissions measured during testing.

A chain-of-custody record verifying the integrity of the samples.

The dates and results of the most recent cdibrations for pitot tubes, thermocouples, dry gas
meters, rotometers, orifices, and any other equipment used which requires periodic
cdibration. The actual cdibration procedures must only be supplied upon request by the
Department.

The results of each audit sample, including the audit sample number, the date(s) of andyss,
the name of the analys(s), and the name of the andytica |aboratory.

All raw field data obtained during the testing and cdlibration data after the field program.

All anayticd data and cdibration data after the field program. As an option, only the
cdibration curves and sample chromatograms for one of the test runs per pollutant per
source must be provided. The remainder of the andytica data must be retained for five
years after submittal of the test report and supplied to the Department upon request.

A datement signed by the laboratory manager certifying that “to the best of their
knowledge® the anaytical data has been checked for completeness, and that the results
presented are accurate, error-free, legible, and have been conducted in accordance with the
methods in the approved protocol. A detailed summary of al deviations from the gpproved
methods or problems with the analyses is mandatory.

Type of instrument(s) and/or detector(s) used, including the manufacturer’ s name, the model
number, and the range.

Cdlibration gas certification sheets including the name, range, type, and vendor.
Instrument cdibration curves with specific instrument ranges.
Chromatographic data

2.1.2.11.5.1. Chromatograms (must be scaed s0 that the largest target peak isfull scae).
2.1.2.11.5.2. Identity of dl target pesks.
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2.1.2.11.5.3. Retention timesand pesk areas/heights.

2.1.2.11.5.4. Amount of materid introduced to the anayzer (for spiked compounds).
21.2.1155. Attenuaion.

2.1.2.11.5.6. Integration timetable.

2.1.2.11.6. Strip charts

All gtrip charts must be legible, clearly annotated, and must clearly distinguish the concentration trace for
each pollutant. The use of colored copies or highlightersis strongly recommended. Strip charts should
not be used for data reduction if the measured pollutant concentration is highly variable.

21.2.11.6.1. The sart/stop of each run, the test data, and the run identifier.
2.1.2.11.6.2. Theintroduction point of cdibration gases.
2.1.2.11.6.3. Thecdibration gas concentrations.

2.1.2.11.6.4. The"“zero” point concentration and the concentration at full scale (span) for each
pollutant.

2.1.2.11.6.5. The chart speed.

2.1.2.11.6.6. The point(s) at which changes are made to the span or chart speed.
2.1.2.11.7. Datalogger printouts

2.1.2.11.8. QA summary for dl fidd activities

2.1.2.11.8.1. Foringrumenta andyzers, a Table(s) smilar to those provided in Figures 6C-3, 6C-4,
and 6C-5 of EPA Method 6C must be provided.

2.1.2.11.8.2. For laboratory instrumentation, a table must be provided for al QA checks (spikes,
recovery studies, breakthrough determinations, tc.).

2.1.2.11.9. All laboratory cdculations and summary of results.
2.1.2.11.10.All other pertinent information used to calculate the laboratory results.

2.1.2.12. A complete set of sample caculations for one run of each pollutant test. This sample should
show dl the formulas and input values used to cadculae the emissons from the raw data

2.1.2.13. All other pertinent information used to caculate the emission results.

2.2. Detection Limits

A reasonable attempt must be made to obtain results that are grester than the method detection limit.
There are severd ways to potentidly increase the pollutant concentration above the detection limit,
including (1) increasing the sample volume, (2) concentrating the sample, and (3) using high-senstivity
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andytica techniques. If gppropriate steps are not taken, the results that are below the detection limit
could be considered unacceptable. If the result for a sampleisless than the anaytica detection limit,
despite reasonable efforts to obtain detectable results, the detection limit shal be utilized in the source
emission caculations, except for EPA Methods 23 and 29. For reagent blank values less than the
andyticd detection limit, avaue of zero shdl be used. The procedures for PCDDS/PCDFs with values
below the detection limit are specified immediately after 89.9 of EPA Method 23. These procedures
may aso be used for PAHs. For heavy metdss, use the following guiddines:

Q) If dl of the fractions are above the detection limit, use the reported values. For example, 10 mg
As(FH) and 1 mg As(BH) = 11 mg As (total).

2 If one or more fractions, but not dl, are below the detection limits, use the detectable values
only. For example, 10 mg As (FH) and <1 mg As (BH) = 10 mg As (totd).

3 If dl fractions are below the detection limit, use the detection limits. For example, <10 mg As
(FH) and <1 mg As (BH) = <11 mg As (totd).

2.3. Reagent Blanks

All chemicd reagents must be analyzed for contamination, preferably before usein thefidd. The sample
results may be corrected for minor contamination. The maximum alowable blank correction is 0.001%
of the reagent weight used, unless specified otherwise by the method. EPA Method 5, for instance,
limits the blank correction to 0.001% of the weight of acetone used for recovery of the sample train.

24. Sampling Timesand Volumes

A test program shdl consst of three test runs per pollutant with minimum sampling times and volumes
greater than or equa to those specified in Table 1 or those stipulated in stateffedera requirements, if
they are more gtringent. The minimum sampling times listed in Table 1 do not gpply for varigble
processes (e.g. batch operations). In these cases, sampling during an entire batch cycle may be
necessary. Sample volumes less than those Stipulated in Table 1 are acceptable provided the results for
al sample fractions are above the detection limit.

Table 1. Minimum Sampling Times and Volumes for Isokinetic Sampling
EPA Method Time (min.) Volume (dscf)

5 60 50

23 240 144
29 120 72
306 120 72

0010 (SW-846) 240 144
0061 (SW-846) 90 54
All Others 60 36
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2.5.  Audit Samples

Audit samples are required when available. Theligt of available audit materids can be found at
http:/Aww.epa.gov/ttn/femc/email.htmi#audit. Do not request the audit materials directly from the EPA.
At least 30 days prior to testing, submit awritten request for audit samples to:

Pennsylvania Department of Environmental Protection
Bureau of Air Quality

Divison of Source Testing and Monitoring

Qudity Assurance Unit

400 Market Street, R.C.S.0.B. (12" Floor)
Harrisburg, PA 17105-8468

The request must include the name and address of the source owner/operator, the source(s), the
anticipated test date, the pollutant(s), the test method(s), the expected stack concentration(s), and the
mailing address to which the audit is to be delivered, including the company name, contact person
(including their job title), the contact’ s tlephone number, and any specid ingructions. The audit(s) shdl
be andyzed concurrently with the test samples using the same instrumentation and anaysis procedures.

2.6. Leak Checks

Immediately following every sampling run and prior to any change in sampling train components, a lesk
check of the entire sampling train must be conducted. Pitot tube leak checks are dso required. Pretest
and midtest leak checks are recommended, but not mandatory. For isokinetic sampling, the leskage
rate a the highest vacuum during the run must not exceed the lesser of 0.02 cfm or 4% of the average
sampling rate. For congtant rate sampling, the leakage rate at the highest vacuum must not exceed 2%
of the sampling rate. 1If the |eakage rate does not meet these criteria, the run shal be voided. No
correction of the sample volume is permitted except as noted hereafter. The measured |leskage rate and
vacuum for all leak checks (mandatory or voluntary) must be reported in the test report. All lesk
checks must be conducted as specified in the gpproved test method.

If the emission rate, corrected for leakage, is =20% of the emission standard, the Department may alow
correction of the sample volume. The following steps must be followed.

1. Theemissons should be presented both with and without the correction of the sample volume.
2. Thetest run should be “flagged,” indicating that it isinvalid, but that it might be an acceptable
indicator of compliance, after correction for the leskage rate.
3. The Department will evaluate the claim, on a case-by-case bas's, usng the following criteria
the reason for the excessive leakage (if known),
the measured |leakage rate versus the dlowable legkage rate,
the average vacuum during testing versus that during the leskage rate determination, and
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the number of test runsin the seriesthat have legkage rates in excess of the dlowable.

2.7.  Combined Sampling Trains

The Department dlows for the combined collection of particulate and the following compounds: sulfur
dioxide/sulfur trioxide (EPA Method 8), hydrogen hdides’haogens (EPA Method 26A), heavy metds
(EPA Method 29), and condensable particulate matter (EPA Method 202). Dioxins, furans, PCBs,
PAHSs, and SVOCs may, in some ingtances, be collected in a single sampling train. Modificationsto the
collection, recovery, and andysis procedures may be necessary.

2.8.  Cadllection Efficiency

In accordance with 25 Pa. Code §88139.12(1) and 139.14(b)(1), sampling trains shall achieve a
collection efficiency of =95%. Collection efficiency isafunction of (1) the concentration of the reagent,
(2) the temperature, and (3) the resdence time. The collection efficiency for the reference methods has
not been evauated a awide range of source categories. If a“wet chemica” collection techniqueis
being employed, the last impinger containing reagent must be anayzed separately from the other
impingers. If sorbent tubes are being employed, the last section of the sorbent tube must be analyzed
separately. If the catch in the last impinger or sorbent tube section is >10% of the tota catch, the run
shdl bevoided. Exceptions include sampling methods for heavy metds, POHCs, dioxing/furans, PCBs,
and PAHs. For EPA SW-846 Methods 0030 and 0031, the last section of the sorbent tube must
contain =30% for avaid run.

Example 1

An EPA Method 26A sampling train for HCl uses two impingers containing acidic solution for collection
of the HCl and two impingers containing basic solution for the collection of Ch. Each impinger
containing acidic solution must be andyzed separatdy. If determination of the CL, emissonsisaso
desired, each impinger containing basic solution must be anadlyzed separatedly.

Example 2
An EPA Method 18 sampling train for a specific HAP uses three dud section sorbent tubes. Andyss
must be conducted on the firgt five sections (combined) and the last (Sixth) section.

2.9. GasDilution Systems

Gas dilution systems mesting the requirements of EPA Method 205 may be utilized for fidd instrument
cdibraions. Dilution Interface sampling for organic compoundsis dso dlowed provided the testing is
conducted in accordance with EPA Method 18.
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2.10. Portable Analyzers

Electrochemicd cdlls are not acceptable for compliance determingtions, however, they may be used for
NOy and CO tedting to verify continued compliance. The andlyzer must be operated in accordance
with the manufacturer’ s specifications and cdibrated over an appropriate range with a certified gas
standard with accuracy within +2% of the tag vaue.

211. FFactors

The Department will dlow the use of the average F Factors published in EPA Method 19, Table 19-1,
for sourcesfiring anthracite cod, bituminous cod, lignite cod, ail, naturd gas, propane gas, or butane
gas. At sourcesfiring dl other types of fuel, a composite fued sample must be collected during each
sampling run and the F Factor must be derived from the fudl andysis. Fuel samples must be collected
and analyzed by the procedures discussed in 8§3.4 (Fud Samples) of this manual.

2.12. Calibration, Maintenance, and Quality Assurance

Rdiable, accurate equipment is fundamenta to quality source testing. During sampling, there are many
separae measurements where bias fluctuations can sgnificantly affect the find test results. An effective
quality assurance program will minimize the effect of these equipment-rdated variables. The
Department will not accept the results of a source test unless it has the assurance that appropriate
equipment calibrations have been conducted. Prior to and after testing, equipment cdibration and
routine maintenance must be performed in accordance with the requirements specified in the Quality
Assurance Handbook for Air Pollution Measurement Systems.

2.12.1. Calibration Gases

All cdibration gases must be prepared in accordance with the EPA Tracesbility Protocol for Assay and
Certification of Gaseous Cdlibration Standards. I1f EPA Traceability Protocol gases cannot be obtained
dueto alack of NIST standards, certified gas standards with an accuracy of +2% or better must be
used. Documentation from the gas supplier must be provided to verify that the certified concentration
was vdid at the time of testing. Tests conducted with any expired cdibration gases must be voided.
Alternatively, the expired gases may be reandyzed and the recertification vaue shal be used.

2.12.2. Interference Response Checks

I nterference checks are required by EPA Methods 6C, 7E, and 20. These checks are mandatory and
must be conducted in accordance with the test method. The results of the interference checks must be
provided in the source test report.
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3. Specific Requirements

This section contains information regarding reference methods that are generdly acceptable to the
Department. Source specific factors or method limitations may make these methods unacceptable. The
most recently promulgated (or finalized) verson of a method must dways be employed. This
requirement takes precedence over the “year of revison” listed for the ASTM Methods throughout this
manud. EPA OAQPS methods can be obtained at the following URL address:.
http:/Amww.epa.gov/ttn/emc/tmethods.html and EPA OSW methods can be found at:
http://www.epa.gov/epaoswer/hazwaste/test/sw846.htm. Reference methods should be used whenever
possble. Use of an equivalent method is acceptable. The acceptability of other methods (NIOSH,
OSHA, NCASI, OSW EPA SW-846, et cetera) that have not been proven equivaent will be
evauated by the Department on a case-by-case basis. Anyone proposing a methodology not listed in
this manual “shall have the burden of proof to demongtrate that the test methods, procedures, and
guidance accurately characterize the emissons from the source’ per 25 Pa. Code §139.5(f). Sampling
locations must be sdlected in accordance with EPA Method 1 or 1A. If cyclonic flow exids, as
determined by 82.4 of EPA Method 1, one of the three recommendations discussed in EMC Guiddine
Document 008 (Particulate Sampling in Cyclonic How) must be followed.

3.1. Inorganic Compounds

3.1.1. Particulate Matter (PM)

3111  Totd Paticulae
Totd particulate, as defined in 81.3.1.1 of this manud, shall be determined in accordance with the
reference methods in §83.1.1.2 and 3.1.1.3 of thismanual.

3.1.1.2.  Hilterable (In-Stack) Particulate

The reference methods for the isokinetic determination of filterable particulate, as defined in §1.3.1.2 of
this manua, are EPA Methods 5, 5A, 5B, 5D, 5E, 5F, 5G, and 5H. Method 5 is preferred (unless
another reference method is gpplicable). Particulate is captured in the front-haf of the sampling train
and on thefilter. Andydsisgravimetric.

3.1.1.3. Condensable Particulate Matter (CPM)

The reference method for the determination of condensable particulate matter, as defined in 81.3.1.3 of
this manua, is EPA Method 202. Both the organic and inorganic fractions must be determined.
Sources emitting “oily misgts’ (potato chip fryers and cold rolling mills, for instance) must use EPA
Method 202 modified asfollows.

Sample Collection:  Add an empty, high-volume, modified impinger in front of the first two regular
impingers to account for high temperature and moisture. The extraimpinger will provide capecity for
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collecting most of the water while cooling the sample gas. The tester should load 350-400 g of 6-16
mesh, indicating slicagd in the last impinger. In addition, the tester should place sufficient ice around
the impingers to maintain the temperature of the gas exiting the last impinger at =68°F.

Sample Recovery:  Measure and recover the impinger contents as specified; making sure that most
of thewater isremoved. Afterward, rinse the impinger glassware in triplicate with acetone (soluble
wiwater) and place in a separate container (4A). Following the acetone rinse, rinse the impinger
glassware in triplicate with methylene chloride and place in container No. 5 as specified in the method.
Collect an acetone blank (6A) equivaent to the amount used during the ringng of the impingers. In
addition, the tester should observe the slicagd color to estimate the percentage that is spent and
include thisinformation in the test report.

Sample Analysis. Perform andys's on sample fractions as specified in the method. For the
acetone fraction (4A), the sample should be placed in a beaker and the acetone alowed to evaporate
for 24-48 hours using ahood ar sveep. The 4A fraction is then added with the water/methylene
chloride fractions prior to the extraction sep. Rinse the 4A beaker in triplicate with methylene chloride
and add the rinses dong with the water/methylene chloride fractions prior to the extraction sep. The
andys may incur difficulty in obtaining a"congant weight” if there are consderable amounts of ail inthe
extracted samples. For the acetone blank (6A), place the sample fraction in a beaker and evaporate as
specified for fraction 4A. Afterward, rinse the beaker in triplicate with methylene chloride and add
these rinses to the methylene chloride blank (7) prior to the organic fraction weight determination.

3.1.14. Totd PM-10

Total PM-10, as defined in 8§1.3.1.4 of this manual, shall be determined in accordance with the
reference methodsin 883.1.1.5 and 3.1.1.6 of thismanua. When determining the PM-10 contribution
to ambient levels, such asfor emisson inventory purposes, the total PM-10 emissions must be
determined. If the plan approval, operating permit, or applicable rule (a NSPS Subpart, e.g.) does not
specify whether testing is to be conducted for filterable PM-10 or tota PM-10 (condensable and
filterable), the tota PM-10 emissions must be determined.

3.1.15. Filterable (In-Stack) PM-10

The reference methods for the determination of filterable PM-10, as defined in §1.3.1.5 of thismanudl,
are EPA Methods 201(exhaust gas recycle) and 201A (constant rate). EPA Methods 201 and 201A
cannot be used when water droplets are present in the effluent (wheniit is at or near saturation). The
recommended dternative is EPA Method 5 (per EMC Technicd Information Document 009).

3.1.16. Condensable PM-10
Thereis no reference method for condensable PM-10, as defined in §1.3.1.6 of thismanual. EPA
Method 202 is acceptable, but the condensable PM-10 results will probably be biased high.
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3.1.2. Sulfur Compounds

3.1.2.1.  Sulfur Dioxide (SO)

The reference methods for the non-isokinetic determination of sulfur dioxide are EPA Methods 6, 6A,
6B, 6C, and 8. Methods 6, 6C, and 8 are preferred (when applicable). Methods 6 and 8 callect the
sulfur dioxide in the same manner. The sulfur dioxide is converted to sulfate ion (SO,? SO,%) inthe
impingers containing peroxide (3% H,O,). Carryover of solution from the first impinger (IPA) into the
fallowing impingers (H.O,) could cause a positive bias. 1on chromatography is the preferred anaytical
technique. Titration may only be used if the requirements of 82.2 (Detection Limits) of this manua can
be met. EPA Method 6C is an instrumenta procedure using either an ultraviolet (UV), non-dispersive
infrared (NDIR), or fluorescence andyzer. All SO, emissions must be reported as SO, (molecular
weight of 64.06).

3.1.2.2.  Sulfur Oxides (SOy)

The reference method for the isokinetic determination of sulfur oxidesis EPA Method 8. SO; and
H,SO, are captured as SO, in the front-haf train rinses, the filter, and the first impinger, containing an
agueous solution of isopropanol (80% IPA). Sulfur dioxide is converted to sulfateion (SO,? SO,%) in
the impingers containing asolution of peroxide (3% H,O,). Particulate sulfate sats (N&SO,4, CaSO,,
efc.) will cause apogtive bias. Carryover of solution from the first impinger (IPA) into the following
impingers (H,O,) could cause a negative bias. 1on chromatography isthe preferred anaytica technique.
Titration may only be used if the requirements of §2.2 (Detection Limits) of this manua can be met. All
SO, emissions must be reported as SO, (molecular weight of 64.06).

3.1.2.3.  Sulfur Trioxide and Sulfuric Acid Migt (SOs/H,SOy,)

The reference method for the isokinetic determination of sulfur trioxide and sulfuric acid mist is EPA
Method 8. SO; and H,SO, are captured as SO,* in the front-half train rinses, the filter, and the first
impinger, containing an agqueous solution of isopropanol (80% IPA). Particulate sulfate salts (N&SO.,,
CaSO,, etc.) will cause apostive bias. Carryover of solution from thefirst impinger (IPA) into the
fallowing impingers (H,O,) could cause a negative bias. The maximum holding time for samplesis 14
daysa 4°C. lon chromatography isthe preferred andytica technique. Titration may only be used if
the requirements of §2.2 (Detection Limits) of this manual can be met. NCAS Method 8A isan
acceptable dternative at kraft recovery furnaces. All SO; emissions must be reported as SO;
(molecular weight of 80.06). All H,SO, emissons must be reported as H,SO, (molecular weight of
98.07).

3.1.2.4.  Hydrogen Sulfide (H,S)

The reference methods for the non-isokinetic determination of hydrogen sulfide are EPA Methods 11
and 16. In Method 11, hydrogen sulfide is converted to sulfideion (H,S? S%) in the midget impingers
containing cadmium sulfate (CdSO,). Andysisisiodometric. In Method 16, the effluent is introduced
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directly into a gas chromatograph with a flame photometric detector (GC/FPD). H,S can be
differentiated from other sulfur compounds by the gas chromatograph. Particulate, moisture, and sulfur
dioxide are removed prior to andyss by afilter and a citrate buffer scrubber. All H,S emissons must
be reported as H,S (molecular weight of 34.08).

3.1.25. Tota Reduced Sulfur (TRS)

The reference methods for the non-isokinetic determination of total reduced sulfur are EPA Methods
16, 16A, and 16B. In Method 16, the effluent isintroduced directly into a gas chromatograph with a
flame photometric detector (GC/FPD). Particulate, moisture, and sulfur dioxide are removed prior to
andyds by afilter and acitrate buffer scrubber. In Method 16A, particulate, moisture, and sulfur
dioxide are removed by afilter and a citrate buffer scrubber, the TRS compounds are then oxidized in a
tube furnace (H.S? SO.), and collected in a peroxide solution (3% H,0,) as sulfateion (SO,? SO.%).
lon chromatography isthe preferred andytica technique. Titration may only be used if the detection
limit requirements (82.2 of this manual) are met. In Method 16B, particulate, moisture, and sulfur
dioxide are removed by afilter and a citrate buffer scrubber, the TRS compounds are then oxidized in a
tube furnace (H,S? SO,), and then andyzed directly by a gas chromatograph with a flame photometric
detector (GC/FPD).

3.1.3. Nitrogen Compounds

3.1.3.1.  Nitrogen Dioxide (NO,)

Some chemiluminescent anadyzers can be used for the determination of nitrogen dioxide. EPA Methods
7E and 20 should be used with these andyzers for the non-isokinetic determination of nitrogen dioxide
emissons by subtracting the nitric oxide concentration from the total concentration of nitrogen oxides
(NO; = NOyx —NO). All NO, emissons must be reported as NO, (molecular weight of 46.01)

3.1.3.2.  Nitrogen Oxides (NOy)

The reference methods for the non-isokinetic determination of NOy include EPA Methods 7, 7A, 7B,
7C, 7D, 7E, and 20. Methods 7D, 7E, and 20 are preferred (when applicable). In Method 7D,
nitrogen dioxide (NO;) and nitric oxide (NO) are converted to nitrate ion (NO, + NO? NOg) inthe
impingers containing a basic potassum permanganate solution (4% KMnQO,). Andyssisby ion
chromatography. Methods 7E and 20 specify the use of a chemiluminescent andyzer. All NOy
emissions must be reported as NO, (molecular weight of 46.01).

3.1.3.3. Ammonia(NHs)

The reference method for the isokinetic determination of ammoniaemissonsis EPA Method 206
(draft). Coallection is accomplished with an EPA Method 17-type train (in-stack filter) composed
entirely of glassor Teflon. The entire train up to the first impinger is heated to 5°F above the stack
temperature. The impingers contain acidic media (0.1N H,SO,) that converts ammonia to anmonium
ion (NHs? NH;"). Anaysisisby ion chromatography. Use of an EPA Method 5-type train (hested
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filter box) is not recommended due to the potential for ateration in the NHy/NH," equilibrium. Positive
or negative error of unknown magnitude may be introduced by this phenomenon. All NH; emissons
must be reported as NH; (molecular weight of 17.03).

3.1.4. Carbon Monoxide (CO)

The reference methods for the non-isokinetic determination of carbon monoxide are EPA Methods 10,
10A, and 10B. In Method 10, sampling of the CO is continuous with asilicagdl and ascarite trap for
moisture and carbon dioxide removal, respectively. Certification by the manufacturer that the
indrumental andlyzer isfree from CO, interference is sufficient without the use of slicagel and ascarite.
Analysisis by anon-dispersve infrared andyzer (NDIR). In Methods 10A and B, the CO is collected
inaTedlar bag after remova of sulfur and nitrogen oxides with an dkaine permanganae trap. Anaysis
is by spectrophotometry (Method 10A); or by gas chromatography, a reduction catayst, and flame
ionization detection (GC/FID) (Method 10B). All CO emissions must be reported as CO (molecular
weight of 28.01).

3.1.5. Halogenated Compounds

3.1.5.1. Chlorine Dioxide (CIO,)

An acceptable method for the non-isokinetic determination of chlorine dioxide emissions from Pulp Mill
Bleach Plants was proposed by the Nationa Council of the Paper Industry for Air and Stream
Improvement (NCAS)). It is entitled Determination of Chlorine and Chlorine Dioxide in Pulp Mill
Bleach Plant Vents. Important NCAS! references are listed in 84 (References) of thismanud. The
chlorine dioxide is converted to chloride ion and water (ClO,? CI' + H,0) in the impingers that contain
aneutra solution of potassum iodide (K1) buffered to ~ pH 7 with potassum dihydrogen phosphate
(KH,PO,) and sodium hydroxide (NaOH). lon chromatography is the preferred andytica technique.
Titration may only be usad if the requirements of 82.2 (Detection Limits) of this manua can be met. Al
ClO, emissions must be reported as CIO, (molecular weight of 67.45).

3.1.5.2.  Hydrogen Hdides (HF, HCI, HBr)

The reference methods for the determination of hydrogen haides are EPA Methods 26 (constant rete)
and 26A (isokinetic). Chloride salts (NaCl, CaCl,, etc.) will cause apostive bias. The hydrogen
halides are collected in a sample train composed entirely of glass or Teflon. The probe and filter holder
(up to theinlet of the first impinger) must be heated to the greater of 36°F above stack temperature or
248°F. The impingers contain acidic media (0.1N H,SO,) in which halogens are not soluble. EPA
Method 26A must be utilized at dl sources where water droplets are present in the effluent due to the
highly soluble nature of the hdides. EPA Method 26A is dso recommended for sampling periods
greater than one hour to avoid depletion of the impinger solution. Andyss of the impinger solution for
both reference methods is by ion chromatography. EPA Method 321 (draft) using Fourier Transform
Infrared (FTIR) analyssis acceptable at Portland cement kilns. All hydrogen halides must be reported
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as the particular hydrogen haide (molecular weight of 20.01 for HF, 36.46 for HCI, and 80.91 for
HBr).

3.1.5.3. Hadogens(F;, Cl, Br,)

The reference methods for the determination of halogens are EPA Methods 26 (constant rate) and 26A
(isokinetic). The halogens are collected in impingers containing basic media (0.1N NaOH) that causes
the haogens to dissociate into the respective hdide anions (F, CI, Br). Dissociation may not be
complete unless sodium thiosulfate (NaS;O5) is added per the method. Addition of too much NaS,03
will result in ahigh detection limit. Proper addition of NaS;0; is discussed in detail in the April 1996
edition of the Riley Report (Insight into EPA’s Test Methods for Hydrogen Chloride (HCl) and
Chlorine (CL). The acidic solution specified in the reference methods is necessary, even if determination
of hydrogen hdidesis not desired, but the contents may be discarded. An empty impinger between the
acidic and basic impinger solutions is recommended to avoid carryover and the resultant positive bias.
An EPA Method 26A train is recommended for sampling periods greater than one hour to avoid
depletion of the impinger solution. Anayds of the impinger solution for both reference methodsis by ion
chromatography. An acceptable method for the non-isokinetic determination of chlorine emissons from
Pulp Mill Bleach Plants was proposed by the Nationa Council of the Paper Industry for Air and Stream
Improvement (NCAS). It is entitled Determination of Chlorine and Chlorine Dioxide in Pulp Mill
Bleach Plant Vents. Important NCAS references are listed in 84 (References). The chlorineis
converted to chlorideion (CL? 2 CI'). lon chromatography isthe preferred andytica technique.
Titration may only be used if the requirements of §2.2 (Detection Limits) of this manua can be met. All
halogens must be reported as the particular ha ogen (molecular weight of 38.00 for F,, 70.91 for Cl,,
and 159.81 for Br»).

3.1.6. Heavy Metals

3.16.1. MultipleMetds

The reference method for the isokinetic determination of multiple metalsis EPA Method 29. This
method may be used for antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), total
chromium (Cr), cobat (Co), copper (Cu), lead (Pb), manganese (Mn), mercury (Hg), nickel (Ni),
phosphorus (P), sdlenium (Se), slver (Ag), thdlium (Tl), and zinc (Zn). If the objective of thetesting is
to ascertain the emissions of a particular metd, an gpproved method specific to that metal, such as EPA
Method 101/101A for Hg or EPA Method 12 for Ph, should be used. For a detailed discussion about
EPA Methods 29 and 101A including guidance pertaining to blank corrections, see the October 1996
edition of the Riley Report (Measurement of Trace Metds, Especialy Mercury).

3.1.6.2. Hexavdent Chromium (Cr*®)

The reference method for the isokinetic collection of hexavalent chromium is EPA SW-846 Method
0061. Following each sampling run or prior to the addition of OH, the pH of the solution in the first
impinger must be checked and recorded on the field data sheet for each run. The pH should aso be
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checked during port changes. The pH must be =85 for avdid test. The maximum holding time for
samples to be analyzed for hexavaent chromium is 14 days a 4°C. Anaysis of the impinger solution is
by ion chromatography and post column reaction (IC/PCR) per EPA SW-846 Method 7199.
Determination of Cr*® emissions from chromium e ectroplating and anodizing operations may be
conducted in accordance with the procedures discussed in EPA Method 306.

3.1.6.3. Totd Chromium

The reference methods for the determination of chromium emissions from chromium dectroplaing and
anodizing operations are EPA Methods 306 (isokinetic) and 306A (congtant rate). California Air
Resources Board (CARB) Method 425 is an acceptable dternative. At other sources, EPA Method
29 must be used. EPA Method 306 must be employed unless the effluent is at ambient moisture, air,
and temperature. In both methods, the chromium is collected in the impingers (mason jars for Method
306A) that contain an alkaline solution (0.1IN NaOH or NaHCOs). The maximum holding time for
samples to be andyzed for tota chromium is 60 days at ambient temperature whereas the maximum
holding time for samplesto be andyzed for hexavdent chromium is 14 days at 4°C. When anayzing
samples for Cr*® using IC/PCR, the pH of the impinger solution must be checked and recorded
following sampling and prior to andysis. For avaid te, the pH must be =8.5 for sodium hydroxide
(NaOH) or =8.0 for sodium bicarbonate (NaHCQO;). The pH should aso be checked during port
changes. The preferred analyticd technique is graphite furnace atomic absorption spectroscopy
(GFAAYS). lon chromatography with post column reaction (IC/PCR) or inductively coupled argon
plasma emission spectrometry (ICAP) may only be used if the requirements of §2.2 (Detection Limits)
of thismanual are met.

3.2.  Organic Compounds

3.2.1. Volatile Organic Compounds (VOCs)

Tedting for volatile organic compoundsiis often confusing for avariety of reasons. It isimportant to

recognize thet:

@ the state and federa regulations are based on VOC emissions (not TOC or TNMOC),

2 theterms TOC, TNMOC, and VOC are often erroneoudy applied interchangeably,

3 there is no draightforward way to measure the VOC emissions since there is no way to
Separate compounds by photoreactivity (or vapor pressure).

4 All of the reference methods for organic compounds have inherent limitations that restrict their
aoplicability.

3211  Test Method Sdlection

Before selecting atest method for the determination of the VOC emissions, one must consider severa

factorsinduding:

(@D} the chemica compostion of the VOCs being emitted,
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2 the expected concentration range of the VOCs,

3 the chemica properties (boiling point, reactivity, solubility) of the VOCs,
4 the characterigtics of the effluent (temperature, moisture, %6CO.),

) the advantages and disadvantages of the various test methods, and

(6) the state and federd testing requirements.

When proposing atest method for VOCs, adiscusson involving dl of these factors must be included in
the pretest procedurd submission to justify the method. The chemica composition isimportant because
EPA Method 18 should not be employed if the target congtituents of the effluent are unknown. EPA
Method 25 may not be adequate when the effluent contains chlorinated organics. The flame ionization
andyzer used in EPA Method 25A, dthough it is good for hydrocarbons, has a diminished response to
compounds containing electronegative aioms (N, O, F, P, S, Cl, Se, and Br). The response to
formadehyde, for ingtance, is essentidly zero!' The expected concentration, based on usage records or
prior testing, isimportant for several reasons. At low concentrations (<50 ppm as C), EPA Method 25
generdly produces erroneous results due to the errors associated with sample manipulation (oxidation,
reduction, backflushing, et cetera). Above 100,000 ppm (as C), EPA Method 25B (NDIR) or sample
dilution is necessary. The expected concentration is dso vauable in the sdlection of cdibration gases
and establishment of the instrument span. Knowledge of the chemica properties of the VOCs helps
one select an gppropriate temperature for the sample collection system, system bias check gas for EPA
Method 25A, and the best collection technique for EPA Method 18. The characterigtics of the effluent
aso impact the collection technique for EPA Method 18. Charcod adsorption tubes, for instance, may
not be used if the moisture content exceeds 3%. Thefirgt four factors can be used in conjunction with
each method' s limitations to justify amethod. In addition, the advantages of a method can be used to
choose between two reference methods. Lastly, and perhaps most importantly, the purpose of the
testing as specified in the sate and federd regulations greetly impacts the test program. If an NSPS
Subpart, applicable to the source to be tested, specifies atest method, that method must be used.
Smilaly, if the state operating permit specifies testing for VOCs, do not propose a THC or TNMOC
test method unless a detailed judtification is provided. In most cases, one of the predominant reference
methods (EPA Methods 18, 25, and 25A) should be chosen.

Exanple1

Source: Coal-fired boiler

Control: Cydone

Factors: (1) The chemica composition of the VOCs being emitted is unknown.

(2) The expected concentration of VOCswill below (<50 ppm as C).

(3) The chemicd properties are unknown.

(4) The duct temperature is ~300°F, the effluent moisture is ~3%, and the CO,
concentration is ~6%.

274-0300-002 / November 11, 2000 / Page 24



Test Method:

Alternative:

Sour ce Testing Manual (Revision 3.3)

(5) Because the chemica composition and properties of the VOCs are unknown, EPA
Method 18 (alone) is not an option. EPA Method 25 is excluded because the
VOC concentration will probably be <50 ppm as C. There should not be any
problems associated with the use of EPA Method 25A at this source and it
provides redl-time data.

(6) Determine the VOC emissions to demongtrate compliance.

Use EPA Method 25A and EPA Method 18 (tedlar bag sample; GC/FID analysis) for

determination of the exempted compounds (only methane and ethane are likely). Use

propane to cdibrate the analyzer and for the system bias checks. The recovery study

(87.6.2 of EPA Method 18) is not required for methane or ethane provided the bag

shows no visble deflation and the sample is andyzed within 48 hours.

Use EPA Method 25A only and report the TOC emissionsinstead of the VOC

emissions (written gpprova from the Department is necessary). Thisisless expendve

and the concentration of the exempted compounds will probably not affect the
compliance status. Use propane to calibrate the andyzer and for the system bias
checks. One drawback isthat the TOC results could not be used to determine the
emission reduction credits.

A genera scheme for the selection of aVVOC test method is provided on the following page. This
scheme, if used properly, can be used to select an gppropriate sampling technique. The selection
scheme does not address dll of the limitations for a given reference method nor does it ligt dl of the

possibilities
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General Scheme for the Selection of a VOC Reference Method

VOCs Containing ) EPA Method Note:
Only Cand H 18, 25 or 25A EPA Mahod 18
should not be used
1-50 ppmvd ) EPA Method % Moisture times VOCs Containing ) EPA Method i compositi
) (TOC, as C) 18 or 25A % C0,<100 C,H,and O 18 or 25 lf the pOSt!On
of theeffluent is
of an unknown,
VOCs Containi : ;
Al Sources c,sr—L ) P EPA Method 18 highly varyable
Except Landfills natureor if the
50-100,000 d % Moi i EPA Method dﬂumt ConSiis
. || ,000 ppmve 6 Moisture times el
) No Speciation ) (ToC, a5 C) % COZ 100 9 18 or 25A o 310 VOCs.
Landfills [—>» EPA Method 25C
) Direct Interface
D >1(0T°6080 ang"d —»  EPA Method 258
P»  Pdavocs [P Dilution Interface
b.p. 300-600°F or ) SW-846 Methods
v.p. <101 mm Hg 0010/8270D
<1 ppmvd ) Adsorption Tube
(as target compound)
b.p. <300°F or 9 SW-846 Methods
vp. 3104 mmHg 0030/5041A/82608 | 3l Moisre <10% | | Tt Tton o
) Speciation Mylar Bag
HAPs/Exempted OCs
Aldehydes/Ketones ) SW-846 Methods
51 ppmud (s §3.25.1) 0011/8315A
(as target compound) ) Direct Interface
Non-Polar VOCs [
Other VOCs | —3» EPA Method18 [ >
F»  Dilution Interface
.. . . . Di Interf
Important Note: Speciation of the exempted organic compounds (OCs) listed in trect Intetece
40 CFR 51.100(5)(1) is necessary in most cases, even when using a reference 3| Adcorption Tube
method, if the results are to be reported as VOC, as defined in §1.3.3.1. DU — Diluion Inteface
Speciation is not required: (1) if it is known that the effluent does not contain any

exempted compounds, or (2) if the results will not be reported as VOC (TOC or
TNMOC, eg.).

Adsorption Tube

3.21.2. Sampling and Andyss
All sampling must be conducted in accordance with an approved test method.  Specific information
regarding the three reference methods for organic compounds is presented heresfter.

3.2.1.2.1. EPA Method 18

In order to effectively employ EPA Method 18, a thorough knowledge of factors 1-4 of §83.2.1.1 of this
manual isessentid. A presurvey and presurvey sampling, as discussed in 85 of the method, should be
conducted. The collection method (15 L Tedlar Bag, eg.) and andytica technique (GC/FID, e.g.)
must be specified in dl submissons. All sample andyses must be conducted within 48 hours of
collection. When conducting the recovery study for bag sampling outlined in §7.6.2 of the method, the
gpike must remain in the bag for the same duration that the collected sample was in the bag. The
recovery study is mandatory. When aVVOC sampleis collected in a bag, the bag must be shielded from
sunlight (UV rays) a dl times. All tubing used in the sampling train should be made of Teflon. Tygon
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tubing is not acceptable. Aluminized Mylar bags are recommended for low concentration bag sampling
because of the lower permeation rate.

3.2.1.2.2. EPA Method 25

EPA Method 25 has severd potentid limitations. When the effluent contains high moisture and CO,, a
high biasislikely. Asthe water freezesin the trgp, CO, is entrapped prematurely. The CO, (upon
reduction to methane) is then erroneoudy counted asaVVOC. To avoid this problem, itis
recommended that an ice water-cooled trap be added prior to that cooled by dry ice. Another problem
isthe relatively high, method detection limit, 50 ppm as C. Thorough cleaning of the trap and Summa
caniger iscritica to attaining thislevel. To achieve alower in-stack detection limit, increase the sample
volumeto 6 liters. The presence of chlorinated organics could result in “poisoning” of the oxidation
catdyst and therefore this method is not recommended if the presence of chlorinated organicsis
suspected.

3.2.1.2.3. EPA Method 25A

Cdlibrations for EPA Method 25A should be done using EPA Traceability Protocol gas standards,
preferably propane, dthough a gas equivaent to the effluent with respect to molecular weight could also
be used. The entire sampling system prior to the flame ionization andyzer (FIA) must be hested to the
higher of 248+25°F (120+14°C) or stack temperature. Heating above 400°F is not required. A
system bias check isrequired and is performed by introducing the bias check standard directly into the
flame ionization andyzer (FIA) and then through the entire sampling system, excluding the probe. If the
results agree within 5%, the bias check is acceptable, otherwise the test data (Snce the last valid bias
check) isinvdid. The bias check standard must be representative of the effluent as awhole with
regards to boiling point, water solubility, and chemica reectivity. If the composition of the effluent is
unknown, propane may be used for the system bias check. Propane may be used for the bias check at
the following sources: incinerators, boilers, asphdt plants, cement plants, and resource recovery
fecilities. Propane may not be used for the system bias check at the following sources: bakeries (using
yeast), ethylene oxide Serilizers, chemica manufacturing facilities, surface coating operations, and
graphic arts operations.

Selecting a System Bias Check Gas Standard

(1) Edimate what inks and/or coatings are to be used during the testing. This can be done based on the
expected job(s) during the proposed testing or based on historica usage.

(2) Usng the MSDS sheets and the following equation, caculate the boiling point for each ink or
coding.

& (< Yop))
where: x; isthe mole fraction of component i and bp; is the boiling point of component i.
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(3) Determine the relative solubility in water based on polarity and/or areference (such as The Merck

Index).

(4) If >1ink and/or coating isto be used, estimate the relative usage of each and determine the boiling

point for the mixture of inks and/or coatings by (a) multiplying the relative usage by the boiling point
for theink or coating (from step 2 above) and (b) summing the vaues.

(5) The bias check gas should contain a component with a bailing point within 10% of the highest

bailing point for any VOC in the ink and/or coating, a component with smilar water solubility, and a
component with Smilar reactivity. A two-component blend is necessary if the effluent contains
water soluble VOCs and the highest boiling compound in the effluent is not water soluble (not
polar). The concentration of the bias check gas should be smilar to the expected concentration at
the sampling location.

3.2.13.

Reporting of Emissons

The test report should clearly indicate how the emissions have been reported (ppmvd as propane, for
example). The pretest procedurd protocol, if submitted, should dso specify in detail how the emissons
will be reported. Strict conformance with the definitionsin §1.3 of thismanud is critica! The
Department requires all emissonsto be reported in ppmvd (parts per million, by volume, dry basis) and
Ibs/hour as outlined in one of the following four scenarios. In the absence of data to prove otherwise,
the Department will assume that the compostion of the effluent before and after a control device isthe
same. Subject to written approva by the Department, the emissions of TOC or TNMOC may be
reported in lieu of reporting the VOC emissons.

@

)

3

(4)

If asourceissubject to afedera subpart (NSPS, NESHAPS, MACT, etc.) that specifies how
to report the emissions, you must report the emissionsin that manner. In addition, if a source
would be subject to afedera subpart, but because of it's Size, date of congtruction, or other
such factors, is exempt, the testing and reporting should still comply with the requirements of the
subpart. Some of the source categories included under this scenario are bulk gasoline loading
terminds, landfills, and ethylene oxide erilizers.

If the VOC emissions are of an unknown, highly variable nature, the results shal be reported in
terms of propane. Some of the sources included in this category are: incinerators, boilers;
asphalt plants, cement plants, and resource recovery facilities.,

If the composition of the effluent is known and a single VOC condtitutes =75% (by volume) of
the total emissions from a source, the emissions must be reported in terms of that compound.
Some of the source categoriesincluded under this scenario are bakeries (using yeast) and
synthetic organic chemicd manufacturing industry (SOCMI) fadilities.

If the composgtion of the effluent is known and a single VOC does not condtitute =75% (by
volume) of the total emissions from a source, the emissons must be reported in terms of a
department-approved surrogate. Anticipated chemica usage for the source(s) during each test
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run should be used to sdlect the surrogate. Some of the sourcesincluded in this category are:
surface coating operations and graphic arts operations. As an dterndive, if the primary intent of
the testing is to determine the destruction efficiency of a control device, the results at both the
inlet and the outlet should be reported as propane and the actua emissions (if needed) should
be determined using the following equation, or amodified verson that has been gpproved by the
Department prior to testing.

Emission Rate = {(Coating Usage)(VOC Content)(1- DE)CE } +{(Coating Usage)(VOC Content)(1- CE)}

Sample Calculations
where:
RF: the response factor, as defined in §1.3.4.3 of this manua
RRFc3ys: the response factor of propane divided by the number of carbon atomsin
propane.
RRFconson:  the response factor of ethanol divided by the number of carbon atomsin
ethanol.
Kmasa: the carbon equivalent correction factor from EPA Method 25A, Equation 25A-
1
ppMVW: the parts of pollutant per million parts of air, by volume, on awet basis
MWec: the molecular weight of carbon, 12.01 Ibs./Ib.-mole
MWeconson:  the molecular weight of ethanal, 46.07 [bs/Ib.-mole
Bus the proportion of water vapor, by volume, in the effluent
Qi the volumetric flow rate of the effluent in dscfh
Exanple1

Cdculating the VOC mass emission rate from a source emitting mostly ethanol (C,HsOH) using EPA
Method 25A datain terms of propane...

m)pmvw asC sHg O K MW, 0
Qé :( M25A)( )(Qsd)_(,ée MWCZHSOH (bSRRFc3H8 6_IbsC,H.OH
(é 385.3X106 _g(#C doms ., on )(MW )gRRFCZHSOH & hour

p

or
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C H
25
¢ 3853x106 _ﬁ(z)(lzm) éomﬂ -
¢ o
Example 2

Cdculating the VOC mass emission rate from a source emitting mostly ethanol (C,HsOH) using EPA
Method 25 data in terms of carbon

mvw asC O

;@)g pl —BWS iMW (Qsd)_ MWCZHSOH 9 Ibs C,H.OH
385.3x10° é(#CaomsczH o JMW,)3  hour
§ ;
or

mvw asCQ
?@g Io(1- B,..) é(lz Ol)(Qs")_ <g 4607 ©_IbsC,H.OH
% 385.3x10° ;5(2)(12-01) hour

%]

3.2.1.4. Capture Efficiency (CE)

There are severd reference methods for the determination of the capture efficiency of a control device:
EPA Methods 204, 204A, 204B, 204C, 204D, 204E, and 204F. All capture efficiency testing must
be conducted in accordance with the reference method and any additiona (or more stringent)
requirements in EMC Guiddine Documents 035 and 036.

3.215.  Coatingsand Printing Inks
The reference method for the determination of the voletile matter content, water content, density,
volume solids, and weight solids of al surface coatings or inks excluding publication rotogravure inksis
EPA Method 24. The reference method for the determination of volatile matter content and density of
publication rotogravure inks is EPA Method 24A. Anayss of the aforementioned coatings may aso be
conducted in accordance with the following methods (when gpplicable).
- ASTM D6053-96 (Standard Test Method for Determination of Volatile Organic Compound
(VOC) Content of Electricd Insulating Varnishes).
ASTM D2697-86 (1991) (Standard Test Method for Nonvolatile Matter in Clear or Pigmented
Coatings).
ASTM D6093-97 (Standard Test Method for Percent VVolume Nonvolatile Matter in Clear or
Pigmented Coatings Usng a Helium Gas Pycnometer).
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ASTM D3960-96 (Standard Practice for Determining Volatile Organic Compound Content of
Paints and Related Coatings).
EPA SW-846 Methods 5030B and 8260B.

3.2.2. Total Organic Compounds (TOCys)

There are several waysto determine the emissons of TOCs. Knowledge of the effluent composition
and expected concentrations (as C) are necessary to determine which test method to use. If the effluent
isknown to consst primarily of akanes, akenes, and arenes (aromatics) with concentrations of 1-
100,000 ppm, EPA Method 25A, which utilizes a flame ionization andyzer (FIA), may be used. For
concentrations in excess of 100,000 ppm, EPA Method 25B, utilizing a non-dispersive infrared anayzer
(NDIR), is preferred. If the effluent contains organic compounds other than akanes, alkenes, and
arenes, EPA Method 25A is not applicable. For instance, at wood products mills or wood-fired
sources, formaldehyde may be emitted. EPA SW-846 Method 0011, or an equivaent method, must
be used to account for the emissions of formadehyde. If the compaosition of the effluent is known and
there are only afew organic compounds, which can be easily separated by chromatography, EPA
Method 18 could be employed by quantifying al of the organic compounds and summing the individua
emisson rates.

Determination of TOC emissions from cold rolling mills should utilize Alcoa Methods 1470-94
(Sampling Method for the Determination of Hydrocarbons Emissons from Cold Rolling Mills) and
1471-94 (Andyss Method for Determination of Hydrocarbon Emissions from Aluminum Rolling Mills).
The sample train congsts of a cyclone for particulate or “oil mist” removal and a two-section charcod
sorbent tube for capture of the volatile fraction. Andysisis by gas chromatography with flame ionization
detection (GC/FID). A copy of this method is available from the Department upon regquest.

3.2.3. Total Non-Methane Organic Compounds (TNMOCs)

The reference method for the determination of the TNMOCs is EPA Method 25 that utilizes agas
chromatograph, oxidation and reduction catalysts and a flame ionization detector (GC/F D) for effluent
with concentrations of 50-100,000 ppm. EPA Method 25A may be utilized in conjunction with EPA
Method 18 for the determination of TNMOCs at concentrations <50 ppm as carbon. If thisis done,
the recovery study of the latter method is not required for methane. Alternatively, EPA Method 18 may
be used done at sources emitting <10 organic compounds. EPA Method 25C is the preferred method
for the determination of TNMOCs in landfill gas.

3.2.4. Semivolatile Organic Compounds (SVOCs)

The reference method for the isokinetic collection of SYOCsis EPA SW-846 Method 0010. Thetrain
utilizes an dl glass or Teflon train with a heated filter, a condenser, and an XAD-2 sorbent trep. Itis
critica thet the trap be kept chilled to =68°F and wrapped in duminum foil to prevent degradation of
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the sample. Furthermore, the trap must not be packed in the field due to the certainty of cross
contamination. Analysisis by gas chromatography/mass spectrometry (GC/MS) per EPA SW-846
Method 8270D.
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3.2.5. HazardousAir Pollutants (HAPS)

3.25.1. Aldehydesand Ketones

The reference method for the isokinetic collection of formadehyde, acetadehyde, acetophenone,
isophorone, and propionadehyde is EPA SW-846 Method 0011 which utilizes an aqueous solution of
2,4-dinitrophenylhydrazine (2,4-DNPH) as a derivitizing agent to form the corresponding weter-
insoluble hydrazone. Andysisis by EPA SW-846 Method 8315A which utilizes high-pressure liquid
chromatography and an UV detector (HPLC/UV). The possibility of extending the application of EPA
SW-846 Method 0011 to other adehydes and/or ketones will be evaluated by the Department on a
case-by-case basis. This method is not gpplicable to quinone, acrolein, methyl ethyl ketone, or methyl
isobutyl ketone. NCASI Method CI/WP-98.01 (Chilled Impinger Method for Use at Wood Products
Mills to Measure Formadehyde, Methanol, and Phenal) is an acceptable aternative for the non-
isokinetic determination of formaldehyde at rotary dryers, MDF dryers, urea-formaldehyde presses,
and phenol-formadehyde presses. NCASI Method CI/SG/PULP-94.02 (Chilled Impinger / Silica Gel
Tube Test Method at Pulp Mill Sources for Methanol, Acetone, Acetaldehyde, Methyl Ethyl Ketone,
and Formadehyde) is an acceptable aternative for the non-isokinetic determination of formadehyde at
brownstock washer hoods, bleach plant scrubbers, smelt dissolving tanks, and recovery furnaces.

The reference methods for the determination of principa organic hazardous congtituents are EPA SW-
846 Methods 0030, 0031, and 0040.

3.25.2.  Hydrogen Cyanide (HCN)

Sampling for hydrogen cyanide utilizes an EPA Method 5-type train except that the impingers contain
sodium hydroxide (0.1IN NaOH). The hydrogen cyanide is converted to cyanideion (HCN? CN")
provided the pH=12. Following each sampling run or prior to the addition of OH, the pH of the
solution in the first impinger must be checked and recorded. The pH should aso be checked during
port changes. The pH must be maintained a =12 for the run to be vaid. Anayssisby ion

chromatography.
3.25.3.  Polycyclic Organic Matter

3.2.5.3.1. Polychlorinated Dibenzo-p-DioxingFurans (PCDDS/PCDFs)

The reference method for the isokinetic collection of the various PCDD and PCDF congenersis EPA
Method 23 that utilizes an XAD-2 sorbent trap. Recovery of the sampling train involves the use of an
acetone/methylene chloride rinse followed by atoluenerinse. These rinses may be combined prior to
andyss. Furthermore, the methylene chloride rinseis optiond. Analysisisby high-resolution gas
chromatography and high-resolution mass spectrometry (HRGC/HRMYS) as detailed in EPA SW-846
Method 8290A. Use of low-resolution mass spectrometry (EPA SW-846 Method 8280B) is not
permitted unless the detection limit requirements (82.2) of this manua are met.
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3.2.5.3.2. Polychlorinated Biphenyls (PCBS)

The reference method for the isokinetic collection and recovery of PCBsis EPA SW-846 Method
0010. Andyssis performed by Cdifornia Air Resources Board (CARB) Method 428 that utilizes
high-resolution gas chromatography and high-resol ution mass spectrometry (HRGC/HRMS).

3.2.5.3.3. Polycyclic Aromatic Hydrocarbons (PAHS)

The reference method for the isokinetic collection and recovery of polycyclic aromatic hydrocarbonsis
EPA SW-846 Method 0010. Anaysisis performed by EPA SW-846 Method 8270D that utilizes gas
chromatography and low-resolution mass spectrometry (GC/LRMS). A high-resolution mass
spectrometry technique is under development and upon vaidation it should be used instead of EPA
SW-846 Method 8270D unless the detection limit requirements (82.2) of this manud are met with
LRMS.

3.3. Visble Emissions (Opacity)

The standard reference methods for the determination of visible emissons are EPA Methods 9 and
Alternative Method 1 (9A; lidar). Method 9 is preferred (when gpplicable). Opacity observations at
coke oven batteries shal be conducted in accordance with the proceduresin EPA Method 303 or
303A.

34. Fud Samples

3.4.1. General Callection Criteria

34.1.1. Thesample acquistion point(s) must be located as close to the point a which the fud is
burned and asfar downstream of any process(es) which could dter the qudity of the fuel
(prior to combustion), as possible.

34.1.2. A sample should be collected from each fud-input stream, unless sampling a one location
will yield representative results.

34.1.3. Sampling should be conducted at a given location without discrimination based on the
gppearance of the materid.

34.1.4. Samplesshould be collected from each location at intervas not to exceed 30 minutes.
34.1.5. Samplesfor a source collected over the period of one test run should be combined and
andyzed asasngle sample.

3.4.2. Fud Specific Criteria

Fud andysis may be necessary to determine emission rates in terms of the heet input to the source. The
heat input can be determined from the gross cdorific vaue of the fud and an ultimate andyss. Results
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must be reported on an “asrecelved” bass. Any equivdent ASTM Method may be used in lieu of the
methods specified in this section.

3.4.21. Cod and Coke

3.4.2.1.1. Collection

Coal samples must be collected in accordance with ASTM Method D 2234-96 (Standard Practice for
Collection of a Gross Sample of Cod). Prior to anayss, the coal samples shall be prepared in
accordance with ASTM Method D 2013-86 (Standard Method of Preparing Cod Samples for
Analyss). Coke samples shdl be collected and prepared for andysis in accordance with ASTM
Method D 346-90 (Practice for Collection and Preparation of Coke Samplesfor Laboratory Anayss).
The recommended size for acomposite sampleis 1 gdlon.

34.2.1.2. Andyss

34.21.21.  GrossCdorific Vaue (GCV)

The GCV (Btwlb.) shall be determined in accordance with ASTM Method D 2015-96 (Standard Test
Method for Graoss Cdorific Vaue of Coa and Coke by the Adiabatic Bomb Caorimeter), ASTM
Method D 1989-97 (Standard Test Method for Gross Calorific Vaue of Coa and Coke by
Microprocessor Controlled Isoperibol Calorimeters), or ASTM Method D 3286-96 (Standard Test
Method for Gross Cdorific Vadue of Coa and Coke by 1soperibol Bomb Caorimeter).

34.2.1.2.2. Carbon and Hydrogen Content

The carbon and hydrogen content shall be determined in accordance with ASTM Method D 3178-89
(1993) (Standard Test Methods for Carbon and Hydrogen in the Analysis Sample of Coa and Coke)
or ASTM Method D 5373-93 (1997) (Instrumental Determination of Carbon, Hydrogen, and Nitrogen
in Laboratory Samples of Coa and Coke).

34.21.23. Sulfur Content

The sulfur content shal be determined in accordance with ASTM Method D 3177-89 (Standard Test
Methods for Tota Sulfur in the Analysis Sample of Cod and Coke) or D 4239-97 (Standard Test
Method for Sulfur in the Analysis Sample of Coa and Coke Using High Temperature Tube Furnace
Methods).

3.4.2.1.24.  Nitrogen Content

The nitrogen content shall be determined in accordance with ASTM Method D 3179-89 (1993)
(Standard Test Methods for Nitrogen in the Analysis Sample of Coa and Coke) or ASTM Method D
5373-93 (1997) (Instrumenta Determination of Carbon, Hydrogen, and Nitrogen in Laboratory
Samples of Coa and Coke).

342125  Ash Content
The percent ash shall be determined in accordance with ASTM Method D 3174-97 (Standard Test
Method for Ash in the Anadysis Sample of Cod and Coke from Coa) or ASTM Method D 5142-90
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(1994) (Standard Test Method for the Proximate Analysis of the Analysis Sample of Cod and Coke by
Instrumental Procedures). When using the latter method, the instrumenta results must be corrected or
the instrument must be calibrated usng samples of known proximate andys's, asdiscussed in 81
(Scope) of the method. ASTM Method D 5142-90 (1994) is “not applicable to thermogravimetric
andyzers (TGA) utilizing microgram Sze samples’.

34.21.26. Oxygen Content
The percent oxygen shdl be determined by difference per the following equation:
%0 = 100 - (%C) - (%H) - (%S) - (%N) - (Y0Ash).

34.21.27. Moisture Content

The percent moisture shall be determined in accordance with ASTM Method D 3173-87 (1996)
(Standard Test Method for Moisture in the Analysis Sample of Coal and Coke), ASTM Method D
5142-90 (1994) (Standard Test Method for the Proximate Analysis of the Analysis Sample of Cod and
Coke by Ingtrumenta Procedures), or ASTM Method D 2961-95a. When usng ASTM Method D
5142-90 (1994), the instrumenta results must be corrected or the instrument must be cdibrated using
samples of known proximate anays's, as discussed in 81 (Scope) of the method. ASTM Method D
5142-90 (1994) is “not gpplicable to thermogravimetric andyzers (TGA) utilizing microgram size
samples’. Materid subjected to ASTM Method D 2961-95a may not be used in the determination of
other parameters.

34.22. FudOll

3.4.2.2.1. Collection

Fud oil samples must be collected in accordance with ASTM Method D 4057-95 (Standard Practice
for Manual Sampling of Petroleum and Petroleum Products) or ASTM Method D 4177-95 (Standard
Practice for Automatic Sampling of Petroleum and Petroleum Products).

3.4.2.2.2. Andyss

34.2221. Sulfur Content

The following ASTM methods are acceptable for the determination of the sulfur content: D 129-95
(Standard Test Methods for Sulfur in Petroleum Products: General Bomb Method), D 1266-91
(Standard Test Methods for Sulfur in Petroleum Products: Lamp Method), D 1552-95 (Standard Test
Methods for Sulfur in Petroleum Products. High-Temperature Method), or D 2622-94 (Standard Test
Methods for Sulfur in Petroleum Products by X-Ray Spectrometry).

3.4.23. Woaod

3.4.2.3.1. Collection
Wood samples must be collected in accordance with the procedures specified in 86.1 of ASTM
Method E 871-82 (1987).
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34.2.32. Andyss

34.2321.  GrossCdorific Vaue (GCV)
The GCV (Btwlb.) shdl be determined in accordance with ASTM Method E 711-87 (Standard Test
Method for Gross Caorific Vaue of Refuse-Derived Fuel by the Bomb Caorimeter).

3.4.23.2.2. Carbon and Hydrogen Content

The carbon and hydrogen content shall be determined in accordance with ASTM Method E 777-87
(1992) (Standard Test Method for Carbon and Hydrogen in the Anaysis Sample of Refuse-Derived
Fud).

34.23.23. Sulfur Content
The sulfur content shal be determined in accordance with ASTM Method E 775-87 (Standard Test
Methods for Totd Sulfur in the Andyss Sample of Refuse-Derived Fud).

3.4.2.3.24. Nitrogen Content
The nitrogen content shal be determined in accordance with ASTM Method E 778-87 (1992)
(Standard Test Methods for Nitrogen in the Andysis Sample of Refuse-Derived Fud).

34.23.25. AshContent
The percent ash shall be determined in accordance with ASTM Method D 1102-84 (1995) (Standard
Test Method for Ash in Wood).

34.23.26. Oxygen Content
The percent oxygen shdl be determined by difference per the following equation:
%0 = 100 - (%C) - (%H) - (%S) - (%N) - (Y0Ash).

3.4.23.2.7. Moisture Content
The percent moisture shall be determined in accordance with ASTM Method E 871-82 (1987)
(Standard Method for Moisture Analysis of Particulate Wood Fudls).

34.24. Refuse-Derived Fud (RDF)

3.4.24.1. Callection

RDF samples must be collected in accordance with ASTM Method D 5115-90 (Standard Test
Method for Callecting Gross Samples and Determining Fuel Quality of RDF. Prior to andyss, the
sample(s) shdl be prepared in accordance with ASTM Method E 829-94 (Standard Practice for
Preparing Refuse-Derived Fuel (RDF) Laboratory Samplesfor Anayss).

3.4.2.42. Andyss

34.24.21.  GrossCdorific Vdue (GCV)
The GCV (Btwlb.) shdl be determined in accordance with ASTM Method E 711-87 (Standard Test
Method for Gross Calorific Vaue of Refuse-Derived Fuel by the Bomb Caorimeter).
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34.24.2.2. Carbon and Hydrogen Content

The percent carbon and hydrogen shall be determined in accordance with ASTM Method E 777-87

(1992) (Standard Test Method for Carbon and Hydrogen in the Anaysis Sample of Refuse-Derived
Fud).
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34.24.23. Sulfur Content
The percent sulfur shdl be determined in accordance with ASTM Method E 775-87 (Standard Test
Methods for Totd Sulfur in the Andyss Sample of Refuse-Derived Fud).

34.24.24. Nitrogen Content
The percent nitrogen shall be determined in accordance with ASTM Method E 778-87 (1992)
(Standard Test Methods for Nitrogen in the Andysis Sample of Refuse-Derived Fud).

34.24.25  Ag Content
The percent ash shall be determined in accordance with ASTM Method D 830-87 (Standard Test
Method for Ash inthe Andyss Sample of Refuse-Derived Fud).

34.24.26. Oxygen Content
The percent oxygen shdl be determined by difference per the following equation:
%0 = 100 - (%C) - (%H) - (%S) - (%N) - (Y0Ash).

34.24.277. Moisture Content
The percent moisture shall be determined in accordance with ASTM Method E 790-87 (1996)
(Standard Test Method for Resdud Moisture in a Refuse-Derived Fuel Andysis Sample).
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