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SECTI ON 1. | NTRODUCTI ON

Em ssion source testing is required by the Mntana Departnent of

Heal th and Environnental Sciences, Air Quality Bureau, hereinafter
"the departnent,” to determne the types and anount of air pollutants
emtted by various em ssion sources. Information gathered from source
tests is used for planning, issuing permts, evaluating control
systens, updating em ssion inventories, establishing permt fees and
enforcing emssion [imtations. For these purposes, em ssion source
tests nust yield data in which the departnent and the source have
confidence. Confidence in the data is achieved by establishing test
procedures and quality assurance prograns that strive to produce
consistent test data that is conplete, representative, precise,
accurate and traceabl e.

The purpose of this manual is to standardi ze the test procedures to be
used for each test program This manual identifies those nethods and
procedures which satisfy the departnent's requirenents for conplete,
representative, precise, accurate and traceable data gathering for
source testing. Additional requirenents for accepted test nethods are
included to increase the quality of the data. This manual al so
provides the tester with criteria by which the testing will be judged.

The test nmethods and requirenents contained herein are current as of
the date of issuance. Changes to this manual wll followthe
appropriate rule making procedures. However, the departnent may
approve alternate test requirenents or procedures to suit individual
sources or testing objectives, or to obtain quality data.

SECTI ON 2. SOURCE TEST PLANNI NG

Pl anning of a source test program or even a single source test, is
essential in ensuring conplete, representative, precise, accurate and
traceabl e data. A "Source Test Protocol"™ nust be approved by the
departnment prior to any test date. The mninmum information required
to be in a Source Test Protocol is outlined in Section 2.1 of this
manual . A Source Test Protocol for every source test or source test
program nust be submitted to the departnent by the source operator, a
m ni mum of 25 worki ng days (unless otherw se specified) prior to the
proposed test or the beginning of the source test programdate, for
approval by the departnment. Failure of the departnent to notify a
source of acceptance of the protocol within the 25 worki ng days shal
be deenmed approval of the Source Test Protocol. For sources subject
to a source testing programa Source Test Protocol docunent shall be
submtted once every five (5) years, provided the subsequent source
testing is conducted by the sane entity and there are no devi ations
fromthe original protocol. Any proposed changes to the source test
protocol nust be submtted to the departnent for review Confirmation



of the test date is required a mninmum of three (3) working days
prior to the source test.

1

Sour ce Test Protocol

The Source Test Protocol submitted to the departnent for approval
must include the information listed in Section 2.1 as a m ni num
requirenent.

Submitting a Source Test Protocol which is conplete and satisfies
all the departnent test plan requirenents will alleviate
unnecessary del ays in the approval of the Source Test Protocol.

When submtting the protocol, use the format and section
nunberi ng systemwhich is outlined in Table 2.1, Exanple Tabl e of
Contents; i.e., 1.0 for the Introduction, 2.0 for the En ssion
Source I nformation.

2.1.1 |Introduction

This section nmust state the facility nane and operator,
| ocation, permt nunber(s), emni ssion source(s) to be tested,
and a brief conment on the objectives of the source test.

2.1.2 Em ssion Source Information
2.1.2.1 Facility Description

A description of the facility nust be provided
including all process equi pnent operating ranges

rel evant to the equipnent to be tested. Also include a
bri ef description of each major process and associ at ed
equi pnent. I nportant paranmeters to include are:
process type, process rates, control equipnent, and
fuel type (if any).

2.1.2.2 Process Information

A bl ock flow di agram and description of the process to
be tested is required. Include all major conponents
and air pollution control equipnment. Include al
process equi prent maxi numrates, normal and average
process rates, fuel types, fuel feed rates and
operating hours. |If the process is a batch type,

provi de informati on on the duration and nunber of

bat ches per day. Any information required to be
submitted, that has been declared confidential under



t he appropriate procedures, may be referenced or submtted
separately. Process rates during testing nmust be at specific
conditions that are representative of nmaxi mum operating
capacity or maxi num perm tted operating capacity,
unl ess ot herw se agreed upon by the departnent and the
sour ce.

2.1.2.3 Em ssion Source Description

A di agram of the stack show ng sanpling ports, platform
and adj acent duct work is required. The sanpling site
shoul d be identified clearly in the di agram show ng

| ocation of the sanpling port fromthe nearest
upstreani downstream fl ow di sturbances and the stack

di aneter. A description of the stack gas nust be

provi ded, including velocity, tenperature, pressures,
noi sture content, and approximate particulate grain

| oadi ng and conposition. A discussion of safety

consi derations including any special equipnent required
by the facility operator, is also necessary.

2.1.3 Source Test Program Description
2.1.3.1 Testing Contractor

Identify the testing contractor, including the nane,
address, and phone nunber of the project manager, and
di scuss prior project experience (if applicable).

2.1.3.2 Test Program O gani zation

An organi zational chart nust be included showi ng general
organi zati on, delegation of authority, names and duties of
all personnel involved. A discussion nust be provided to
include the qualifications of all personnel involved in
relation to the duties assigned to them This includes
personnel involved in sanpling, analysis, quality control,
data reducti on and program nanagenent .

2.1.3.3 Test Program (bjectives
The objectives of the test program nust be discussed in

detail and shall include (as a mninmum the foll ow ng
i nformati on:

a. Applicable rules, permt conditions or agreenents;

b. Applicable emssion limts;



C. Process or equi pnment operating conditions during the testing;

d.

e.

Not e:

Em ssion control device operating conditions during

testing;
The operating range (percent of design capacity) at
whi ch the equi pnent will operate during the testing;

Process rates during testing nmust be at specific
conditions that are representative of maxi num operating
capacity or maxi mnum permtted capacity, unless

ot herwi se agreed upon by the departnent and the source.

Di scussi on of how the proposed test programw ||
fulfill the requirenents of applicable rules, permt
condi ti ons, and agreenents;

Proposed source test date(s);

Expected date of source test report submttal to the
departnment. The source test report is required to be
submtted to the departnent within sixty (60) days of
test conpletion, unless otherw se specified.
Applicants should review their specific permt
conditions, or other applicable testing requirenents,
for required submttal dates.

2.1.4 Source Testing Procedures

2.1.4.1

| nstrunentati on and Equi pnent Descri ption

This section must provide descriptions and di agrans of at
| east the follow ng itens:

a.

b.

Em ssion nonitors and sanpling systens;

Sanpl e probes and filter ovens, including probe |liner
material, probe tenperature and length, and filter
material and filter tenperature;

| npi nger trains and associ ated gl assware, including
sanpl e bottles and any specialized gl assware cl eani ng
pr ocedur es;

Punp/ gas neter nodul es;

Laboratory instrunents.



2.1.4.2

Test Met hods

This section nmust specify the test nmethod to be used for
each parameter to be tested. A table summarizing the
sources and the test nethod for each paranmeter to be tested
nmust be included (See Section 3 of this nmanual). Include a
bri ef description of each nmethod; this shall include as a

m ni mum t he met hod nunber, the title and the reference where
a detailed description of the nmethod can be found. Specify
t he nunber of replicates and duration of sanpling for each
parameter. Include nmethods to determ ne fuel rate or process
rate (if applicable). Copies of field data forns and

cal cul ati on procedures nust al so be included.

2.1.4.3 Analytical Methods

A description of sanple recovery and anal ysis procedures
must be provided. Identify analytical instrunents,
mat eri al s, associ ated equi pnent and personnel involved. A
detail ed description of any deviation fromroutine EPA
anal ytical procedures is required. Discuss the use of
standards and bl anks in the anal yses. |Include copies of al
anal ytical forns.

2.1.4.4 Sanmpling Site Location

In selecting a sanpling site, every attenpt should be nade
to obtain the nost representative sanple fromthe source
being tested. Siting criteria is described in EPA Reference
Met hod 1 for ducts with equival ent dianeters of 12 inches or
greater. Siting criteria for small dianmeter ducts (Iess
than 12 inches but greater than 4 inches) is described in
EPA Reference Method 1A

If the criteria of EPA Method 1 cannot be net, a sanple site
can be qualified for use by confirm ng the absence of
cyclonic flow using the procedures in EPA Reference Mt hod
1, Section 2.4. However, the departnment may require
qualification of the site by using the alternate procedures
in EPA Reference Method 1, Section 2.5, under special

ci rcumst ances.

2.1.4.5 Sanple Matri x

The paraneters of the gas streamto be sanpled should be
assessed. Paraneters such as tenperature, flow rate, static
pressure, particulate grain-loading, noisture content and
potentially hazardous gases such as CO and H,S will affect



both the safety and sanpling strategies of the source test. The
sel ection of proper equi pnent and test nethods to suit the sanple
matrix is critical to the success and safety of the program

2.1.5.0 Quality Assurance and Quality Control (QA QC) Procedures
2.1.5.1 Sanmpling Procedure

A description of the sanmpling procedure is required which

i ncl udes procedures for sanple collection, sanple |abeling,
sanpl e handling, sanple control, sanple preservation

anal ysis and storage. Include copies of chain-of-custody
forms and sanple | abels. Section 6 of this docunent

provi des general m ni mum gui delines for chain-of-custody
pr ocedur es.

2.1.5.2 Equi prent Calibration and Mintenance

A description of sanpling equi pment calibration and
preventive mai ntenance procedures are required and nust
i ncl ude personnel, materials and equi pnent involved in
calibration and mai nt enance.

I ncl ude manufacturer's name, nodel nunber, specifications,
certified accuracy of all calibration equi pnent and date of
certification. The sanpling equipnent to be calibrated

i ncludes, but is not limted to, the followng itens:

Pi tot tubes;

Ther nocoupl e;

Magnehel i ¢ gauges;

Dry gas neters;

Dry gas nmeter orifice(s);

Bar onet er ;

Bal ances;

Probe nozzl es.

ST@ TP anoe

Copi es of standard fornms for all calibration operations and
preventative mai ntenance nust be included. A summary of
equi pnent cal i brations, including calibration factors and
dates of calibration, and equi prent nai ntenance schedul es
nmust be available to the departnent representative during
the testing.

2.1.5.3 Instrunent Calibration and Mi nt enance
This section nmust contain procedures for calibrating

i nstrunmental em ssion nonitors and any preventive
mai nt enance perforned on these instrunments. Include a



di agram of calibration gas flow through the sanpling system Specify

calibration materials including supplier and guaranteed accuracy,
stability of the calibration gas and National Bureau of
Standards (NBS) traceability. Specify the percent of range
(span) at which the instrunments will be calibrated. Include
a brief description of nultipoint and probe-tip
calibrations. Copies of standard fornms for all calibration
operations and preventive mai ntenance nust be i ncl uded.

2.1.5.4 Data Validation

Dat a val i dation procedures nmust be outlined in this section
and shoul d i nclude the foll ow ng:

a. Data validation and editing procedures;

b. Type of personnel perform ng data validation;

C. Sources of validation information used by data
editors;

d. Specific validation procedures for each source

t est net hod.
2.1.5.5 Internal Audits and Corrective Action

A description of internal audit and corrective action
procedures instituted by the test contractor to ensure
gquality of the data collected shall be included in this
section of the report.

2.1.5.6 Docunmentation

A description of the formal systemused in docunment contr ol
and recordkeeping as it applies to field data (e.qg.,
generating, checking, inventory and archiving of supporting
docunent ation) shall be included in this section of the
report. Docunment control as it pertains to distribution and
revi sion of the Source Test Protocol and source test reports
shoul d al so be cover ed.

2.1.6 Source Test Report
2.1.6.1 Report Fornmat
A sanple table of contents for a generalized source test

report nust be provided. Include a brief description of the
contents of each section. Include, as a mninum the data



in Table 5.1. Note the final report submtted to the departnent

after the conpletion of the source test must be signed by the source
test project manager and by the person responsible for its
review (quality assurance officer or supervisor).

2.1.6.2 Data Reducti on Procedures/ Mt hods

Description of data reduction procedures should include
exanpl e cal cul ations and fornulas for each test nmethod. The
standard conditions used by Montana Air Quality Bureau are
29.92 inches of nercury ("Hg) and 68EF



TABLE 2.1

Source Test Protocol: Exanple Table of Contents
(M ni mum Requi renents)

Cover: nust include the nane of the source; Air Quality Permt
nunber (s) (if applicable); name of testing firm nanme of em ssion
source(s) tested; date of source test.

Endor senment Page: nust include a signature page for endorsenent by
source representative and endorsenent by the testing project manager.
A cover letter transmtting the same information wll also be
acceptable to the departnent.

1.0 Introduction

2.0 Em ssion Source |Information
2.1 Facility Description

2.2 Process Information
2.3 Em ssion Source Description
3.0 Source Test Program Description
3.1 Testing Contractor
3.2 Test Program Organization
3.3 Test Program (bjectives
4.0 Source Testing Procedures
4.1 Instrunentation and Equi prrent Description
4.2 Test Methods
4.3 Anal ytical Methods
4.4 Sanpling Site Location
4.5 Sanple Mtrix
5.0 Quality Assurance and Quality Control Procedures
5.1 Sanmpling Protocol

5.2 Equi pnent Calibration and Mai ntenance
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5.3 Instrunent Calibration and Mi ntenance
5.4 Data Validation

5.5 Internal Audits and Corrective Action
5.6 Docunentation

Source Test Report

6.1 Report Format

6.2 Data Reduction Procedures/ Mt hods



SECTI ON 3. SOURCE TEST PROCEDURES

Source test paraneters, acceptable nethods and alternate nethods are

included in, but not limted to, Table 3.1. The paraneters,
accept abl e net hods, alternate nethods and additi onal

requi renents are discussed in detail below Alternate

met hods require witten approval by the departnent. Itens
listed under "additional requirenents” are inportant

consi derations that may be unique to the departnent or
contained within the test nmethod. Unless otherw se
specified, follow the EPA Quality Assurance Handbook, EPA
600\ 4- 77-027b, as revi sed.

3.1 Sanmpling Point Determ nation

3.2

3.1.1 Application: Sanpling points for cross-stack sanpling.
EPA Methods 2, 4, 5, 8, 12, 13A, 13B, 17, 20, 201,
201A, 202.
3.1.2 Acceptabl e Method: EPA Method 1 for stack dianeters

greater than or equal to 12 inches. EPA Method 1A for
stack diameters between 4 and 12 inches.

3.1.3 Addi tional requirenents:

Absence of cyclonic flow nust be verified if the stack
configuration is conducive to cyclonic flow If significant
cyclonic flowis detected (a>20E), the stack configuration
(fl ow strai ghtening vanes or stack extensions) or sanpling
site nust be altered. |If alteration is not possible, stack
flow rates nust be calculated or an alternative procedure
for determ ning stack flow nmust be used.

Determ nation of Stack Gas Vel ocity and Vol unetric Flow Rate

3.2.1 Application: Al testing where nmass em ssion rates are
desired or isokinetic sanpling is required.
3.2.2 Accept abl e Met hod: EPA Method 2 or EPA Method 2C (for

stack diameters of |less than 12 inches).

3.2.3 Alternate Method: EPA Method 2A for direct neasurenent
of gas volune through pipes and small ducts; EPA Met hod
2B for determ nation of exhaust gas volune flow from
gasol i ne vapor incinerators; EPA Method 2D for
measur enent of gas volunetric flowrate in small ducts.

3.2.4 Addi ti onal Requirenents:



a. Pitot tubes nust be constructed as per EPA Method 2, Section 2.

Pitot tubes nust be calibrated no nore than 60 days prior
to field use and no nore than 60 days after testing is
conpl et ed.

| f a pressure-sensing instrunent other than an inclined
manoneter is used, it shall be calibrated as per EPA
Met hod 2, Section 2.2, at intervals of every sixty days.

The pressure-sensing instrunment should be chosen such
that the delta P reads at |east 10% of full scale.

Unaccept abl e sanpling conditions:

(1) |If the stack gas flowis cyclonic or highly
irregular (wde velocity changes or pul sations) or
the stack dianeter is less than four inches, an
al ternate nmethod nust be used.

(2) |If the average pressure differential (delta P) of
the sanple points is | ess than 0.03 inches of
water, an alternate nmethod nmust be used. An
acceptable alternate nethod is fuel rate
measur enent, fuel analysis and cal cul ation of a
measur enent dry oxygen-based F factor as per EPA
Met hod 19, Section 2.1. The F factor is
mul tiplied by the heat input rate (MVBTU H) and
corrected for excess oxygen to calculate the flow
rate.

For conbustion sources with stacks | ess than 4 inches
in dianeter, the flow rate nust be cal cul ated from fue
use (heat input rate). The fuel netering system nust be
calibrated within 30 days of the test.

3.3 Gas analysis for CO, O and Dry Ml ecul ar Wi ght

3.3.1

3.3.2

Application: Calculation of excess air or dilution.
Determ nation of dry nol ecul ar weight for stack gas
vel ocity cal cul ati ons.

Accept abl e Met hod: EPA Method 3 or EPA Method 3B for
the determ nation of em ssion rate correction factor or
excess air.



3.3.3 Al ternate Method: EPA Method 3A, for instrunental
anal yzer procedure, when rapid changes in the CO, and O

concentration may ocCcur.

3.4 Determnation of Misture Content

3.5

3.4.1 Application: Determning the noisture content of the
stack gas.
3.4.2 Accept abl e Method: EPA Method 4 or conmbined with

parti cul at e neasurenent mnet hods.

3.4.3 Alternate Method: |If the stack is cool and dry (Il ess
than 2% noi sture by volune), the noisture content may
be cal cul ated using wet bul b/dry bulb gas
t enperatures and psychronetric table.

3.4. 4 Addi ti onal Requirenents:

a. The approxi mation nethod as per EPA Method 4,
Section 3 shall be used only to estimate the
noi sture content of the stack prior to isokinetic

sanpl i ng.

b. In saturated or droplet-laden gas streans, two
determ nations of noisture content nust be nade,
one calculated fromthe saturation tenperature of
the stack gas and anot her neasured by i npinger
analysis. The |lower of these two values shall be
consi dered correct.

C. M ni mum 20 DSCF sanpl e vol une per test.

Determ nation of Particul ate Em ssi ons

3.5.1 Application: Particulate em ssions determnation in
gas streanms for air contam nant sources.

3.5.2 Acceptabl e Method: EPA Method 5 or nmethod specified in
appl i cabl e subpart.

3.5.3 Addi ti onal Requirenents:
a. The dry gas neter must be calibrated as per EPA

Met hod 5, Section 5.3, at no nore than 60 days



prior to field use and no nore than 60 days after testing is
conpl et ed.

b. The m nimum sanpling run time is 60 m nutes and
the m ni num sanpling volume is 31.8 dscf unless
sanpling run tinmes and sanpling vol unes are
specified in an applicable subpart of the NSPS
regul ati ons, 40 CFR Part 60.

C. Det erm nati on of condensible particul ate em ssions
may be required. See Section 3.7

3.6 Determnation of PM 10 Em ssi ons

3.6.1 Application: Determnation of particulate |ess than 10
m crons in dianeter.

3.6.2 Accept abl e Met hods: EPA Method 201A with inpinger
anal ysi s.

3.6.3 Al ternate Method: EPA Method 201 with inpinger
anal ysi s.

3.6.4 Addi ti onal Requirenents:
a. The entire train liquid catch, unless other

anal yses are to be perforned on the sanple, shal
be evaporated at a tenperature of 105EC +/- 10EC
(220EF +/- 10EF) at anbient pressure. The net
wei ght of this "back-half" particulate fraction
shall be added to the filter and wash fraction
wei ghts. |If other nmethods are conbined with the
particul ate determ nation, only a known naj or
portion of the inpinger catch will be evaporated
rather than the entire inpinger catch

b. The dry gas neter nust be calibrated as per EPA
Met hod 5, Section 5.3, at no nore than 60 days
prior to field use and no nore than 60 days after
testing is conpleted.

C. An i npinger solution blank analysis nust be
performed on the distilled water source (each | ot
nunber). The inpinger solution nmust contain |ess
than 0.001 percent residue by weight.



d. The m nimum sanpling run time is 60 mnutes and the m ni num
volunme is 31.8 DSCF

e. PM 10 sanmpling tests with percent isokinetic
outside 100 +/- 20% range shall invalidate the
t est

3.7 Determnation of Condensible Particulate Em ssions in "Back Hal f"
of Sanpling Train (Inpinger Train)

3.7. 1 Application: Were requested or required by the
departnent for assessnent of condensible particul ate
em ssi ons.

3.7.2 Acceptabl e Met hod: EPA Method 5 with inpinger
anal ysi s.

3.7.3 Al ternative Method: EPA Methods 17, 201, 201A, or 202
(for condensible portion).

3.7. 4 Addi ti onal Requirenents:

a. The entire train liquid catch, unless other

anal yses are to be perforned on the sanple, shal
be evaporated at a tenperature of 105EC +/- 10EC
(220EF +/- 10EF) at anbient pressure. The net
wei ght of this "back-half" particulate fraction
shall be reported as "back-half" particulate or
may be added to the filter and wash fraction
wei ghts, to determ ne total particul ate em ssions.
| f other nethods are conbined with the
particul ate determ nation, only a known naj or
portion of the inpinger catch will be evaporated
rather than the entire inpinger catch

b. The dry gas neter nust be calibrated as per EPA
Met hod 5, Section 5.3, at no nore than 60 days
prior to field use and no nore than 60 days after
testing is conpleted.

C. An i npinger solution blank anal ysis nust be
performed on the distilled water source (each | ot
nunber). The inpinger solution nmust contain |ess
t han 0.001 percent residue by weight.



3

3.

d. The m nimum sanpling run time is 60 mnutes and the m ni num
volunme is 31.8 DSCF

e. Particul ate sanpling tests with percent isokinetic
outside 100 +/- 10%range shall invalidate the
test.

f. | f Method 201 or 201A is being used to determ ne

total particulate, the percent isokinetic range
nmust be within 100 +/- 10%

.8 Determnation of Sulfur D oxide Em ssions
3.8.1 Application: Sulfur dioxide em ssions determ nation.
3.8.2 Acceptabl e Met hod: EPA Method 6 and 6C (I nstrunental
Met hod) .
3.8.3 Al ternate Method: EPA Method 6A and 6B
3.8.4 Addi ti onal Requirenents:
a. | f the expected SO, concentration is above 2000
ppmv, use 6% H,O, in water for the absorbing
sol uti on.

b. Large inpingers may be used for SO, sanpli ng.

C. The sanpling tinmes and vol unmes nust neet the
requi renents of the applicable subpart of the NSPS
Regul ations, 40 CFR Part 60.

d. I f instrumental nethods are used, Section 3.9.4 of
t hi s manual nust be foll owed.

9 Determnation of Oxides of Nitrogen Em ssions

3.9.1 Application: Oxides of nitrogen em ssions
determ nati on

3.9.2 Acceptabl e Method: EPA Method 7 and 7E (I nstrunental
Met hod) .

3.9.3 Al ternate Mt hod: EPA Met hod 7A, 7B, 7C, 7D, and 20.



3.9.4

Addi ti onal Requirenents:

a. For instrumental nethod sanpling, EPA Protocol
or NBS-traceable calibration gases are required.
The instrunent range nust be sel ected such that
the em ssion standard is at | east 30 percent of
the range. The high calibration gas concentration
nmust be 80-100% of the instrunent range setting.
Calibration and sanpling nust be conducted using
the sane instrunment range setting.

b. A strip chart recorder is required such that a
continuous trace of the pollutant concentration is
obtai ned. The recorder nmust be adjusted to obtain
a 5-10 percent zero offset. The maximumstrip
chart data reduction averaging interval is ten
(10) mnutes. The chart recorder nust be readabl e
to 0.5 percent of full scale. These requirenents
of paragraph (b) may be wai ved by the Montana Air
Quality Bureau if an autonmated data acquisition
systemis used.

C. The sanpling tinmes and vol unes nust neet the
requi renents of the applicable subpart of the NSPS
regul ations, 40 CFR Part 60. |If not specified, the
source nmust obtain three grab sanples per run every
10 to 15 minutes for a total of three runs.

3.10 Determ nation of Sulfuric Acid Mst and Sul fur D oxi de Em ssions

3.10.1

3.10.2

3.10.3

3.10. 4

Application: Determnation of particulate sulfur (HSO
m st) and gaseous sul fur (SO, SO;) em ssions. Sulfates
may al so be quantifi ed.

Accept abl e Met hods: EPA Met hod 8.

Alternate Methods: Currently none.

Addi ti onal Requirenents:

a. EPA Met hod 8 may be conbined with EPA Method 5.

b. Sul fates may al so be quantified if this nmethod is

conbined with Method 5. Total sulfate is the sum
of the sulfates found in the probe wash and



particulate filter and the H,SO, found in the first inpinger. The
procedure for sulfate analysis of the probe wash and the filter nust

3.11

3.12

be ion chromat ography or titration as per EPA
Met hod 8 with the addition of sanple conditioning.
Sanpl e conditioning nmust be done with an ion-
exchange resin colum or equivalent nethod to
remove cation interference prior to titration

C. The sanpling tinmes and vol unmes nust neet the
requi renents of the applicable subpart of the NSPS
Regul ations, 40 CFR Part 60.

Determ nati on of QOpacity

3.11.1 Application: Determ nation of opacity from em ssion
sour ces.

3.11.2 Accept abl e Met hod: EPA Met hod 9.

3.11.3 Al ternate Methods: EPA Alternate Method 1 (LI DAR) EPA
Met hod 22.

Det erm nation of Carbon Monoxi de Em ssions

3.12.1 Application: Carbon nonoxi de em ssions determ nation.
3.12.2 Accept abl e Met hod: EPA Met hod 10 and 10B.

3.12.3 Alternate Method: EPA Method 10A.

3.12. 4 Addi ti onal Requirenents:

a. For instrunmental nethod sanpling, EPA Protocol
or NBS-traceable calibration gases are required.
The instrunent range nust be sel ected such that
the em ssion standard is at | east 30 percent of
the range. The high calibration gas
concentration nmust be at |east 60% of the
instrunment range. Calibration and sanpling nust
be conducted using the sane instrunent range
setting.

b. A strip chart recorder is required such that a
continuous trace of the pollutant concentration is
obtai ned. The recorder nmust be adjusted to obtain



a 5-10 percent zero offset. The maximum strip chart data reduction
averaging interval is ten (10) mnutes. The chart recorder nust be
readable to 0.5 percent of full scale. These
requi renents may be waived by the Montana Air
Quality Bureau if an autonated data acquisition
systemis used.
3.13 Determ nation of Hydrogen Sul fide Em ssions
3.13.1 Application: H,S concentration determ nation.
3.13.2 Accept abl e Met hod: EPA Method 11.

3.13.3 Al ternate Method: Currently none.

3.14 Determ nation of Lead Em ssions
3.14.1 Application: Lead (Pb) em ssions determ nation.
3.14.2 Accept abl e Met hod: EPA Met hod 12.
3.14.3 Al ternate Method: Currently none.
3.14. 4 Addi ti onal Requirenent:

May be conducted wth EPA Met hod 5.

3.15 Determ nation of Fluoride Em ssions
3.15.1 Application: Fluoride em ssion determ nations.
3.15.2 Accept abl e Method: EPA Method 13A and 13B.

3.15.3 Al ternate Method: Currently none.

3.16 Determ nati on of Total Reduced Sul fur Em ssions.

3.16.1 Application: Total reduced sul fur em ssion
determ nation

3.16.2 Accept abl e Met hod: EPA Met hods 15, 16A and 16B

3.16.3 Al ternate Met hod: EPA Met hods 15A and 16.



3.17 Determ nation of Hydrocarbon Em ssions

3.17.1 Appl i cati on: Det ermi nati on of hydrocarbon
concentration.

3.17.2 Accept abl e Met hod: EPA Met hods 18 and 25.

3.17.3 Al ternate Met hod: EPA Met hods 25A and 25B.

3.18 Determ nation of Sulfur Renmoval Efficiency and Particul ate
Matter, Sulfur D oxide, and N trogen Oxi des Em ssion Rates.

3.18.1 Application: (a) Determne particulate matter, sulfur
di oxi de, and nitrogen oxides em ssion rates. (b)
Det erm ne sul fur renoval efficiency based on fuel
sanpl i ng.

3.18.2 Accept abl e Met hod: EPA Met hod 19.

3.18.3 Al ternate Method: Currently none.

3.18. 4 Addi ti onal Requirenents:

a. | f a source has no feasible nethod of determ ning
fuel feed rates, use this nethod for determning
heat input rates in mllion BTUs per hour. Heat

i nput equals the standard volunetric flowrate
times the 0% excess air correction factor divided
by the dry basis oxygen based F-factor.

Heat | nput (MVBTU HR)= VMSTD(dscf/hr)X 20.9 - O%
Fq( dscf/ MVBTU)




Li st of Test Met hods

TABLE 3.1

Accept abl e Met hod

Al ter nate Met hod

EPA
EPA

EPA
EPA

EPA

EPA
EPA

Met hod 1;
Met hod 1A

Met hod 2;
Met hod 2C

Met hod 3
Met hod 4
Met hod 5

Met hod 5

EPA Met hod 201A
wi t h | npi nger
Anal ysi s

EPA Method 5 with
| mpi nger Anal ysi s

EPA Met hods 6
EPA Met hod 6C

EPA Met hod 7
EPA Met hod 7E

EPA Met hod 8

EPA Met hod 9

EPA Met hod 10

EPA Met hod 11

EPA Met hod 12

Secti on Par amet er
3.1 Sanpl i ng Poi nt
Det erm nati on
3.2 St ack Gas Fl ow
Rat e
3.3 0, CO, Dry
Mol ecul ar Wi ght
3.4 Mbi st ur e Cont ent
3.5 Total Particulate EPA
3.6 PM 10
3.7 Condensi bl e
Parti cul ate
3.8 SO,
3.9 Ni trogen Oxi des
3.10 Sul furic Acid
M st and SO
3.11 Opacity
3.12 Car bon Monoxi de
3.13 Hydr ogen Sul fi de
3.14 Lead
3.15 Fl uori de

EPA Met hod 13A

EPA Met hods 2A,
2B, 2D

EPA Met hod 3A, 3B

Wt bul b/ dry bul b

EPA Met hods 5A 5B, 5D
S5E, 5F, 5G 5H, 17

EPA Met hod 201
wi t h | npi nger
Anal ysi s

EPA Met hods 17,
201, 201A, 202

EPA Met hods 6A,
6B

EPA Met hods 7A,
7B, 7C, 7D, 20

EPA Al ternate
Met hod 1 (LI DAR)
EPA Met hod 22

EPA Met hods 10A, 10B



EPA Met hod 13B

3.16 Tot al Reduced EPA Met hods 15, EPA Met hods 15A
Sul f ur 16A, and 16B and 16

3.17 Hydr ocar bon EPA Met hod 18 and EPA Met hods 25A,
(VOO EPA Met hod 25 25B

3.18 SO, Renoval EPA Met hod 19 ---
Efficiency &
Pol | ut ant
Mass Rat es

NOTE: Alternate nmethods require witten approval by the departnent on
a case-by-case basis.



A source test

SECTI ON 4. SOURCE TEST VALI DATI ON

report nust be determned to be valid by the departnent

prior to the acceptance of any source test data. This data wll be
eval uated by the followng criteria.

4.1 Test

4.

1

1.

1.

1

2

3

Invalidation Criteria

Application: Al source test determ nations may be

i nval i dated by an observer on-site or upon test report
review. The observer will attenpt to notify the tester
of any potential invalidations prior to | eaving the
test site. However, the observer is not obligated to
determne the validity of the test on-site. The
departnment wll notify the source, within 90 days of
recei pt of the source test report, of the conpliance
status of the facility tested. Failure of the
departnent to notify the source shall be deened
acceptance of the source test report.

Maj or Sanpl e Loss or Alteration

a. Post-test leak rate greater than allowed. There
iIs no post-test leak rate allowed for instrunment
met hods.

b. Spi |l | age of sanpl e.

C. Filter disruption (holes or tears).
d. Any event or process that causes sanple |oss.
e. Sanpl e cont am nati on.

Sanpling Errors

a. | soki netic rate out of range.
b. | nproper sanpling equi pnent.
C. | nproper sanpling procedure.
d. Any procedure or piece of equipnment that does not

conformto the test nethod requirenents.

e. Sanpl es col |l ected during non-representative



process operating conditions.
4.1.4 Anal ysis Errors

a. Any reagent or procedure that does not conformto
the test method requirenents.

b. Any anal ysis technique (if not cleared prior to
use) that does not conformto the test nethod
requirenents.

NOTE: The above |ist does not represent a conplete |isting of
the errors that may invalidate a test. The departnent
may decide to accept or reject source test results
based upon these criteria or other criteria not
present ed here.

SECTI ON 5. SOURCE TEST REPORT

A source test report must be submtted to the department within 60
days of conpletion of a source test, unless otherwise stated in a
specific permit or order. Table 5.1 contains a suggested format and
m ni mum data requirenents for inclusion in the source test report.
The source test report may incorporate by reference any nmateri al
previously submtted to the departnment in the Source Test Protocol or
subsequent correspondence with the departnment.



TABLE 5.1

M ni mum Source Test Report Format Requirenments

Cover

a.

Conpany nane and Montana Air Quality Permt nunber (if
appl i cabl e).

Name of the consulting conpany performng the source test.
Nanme of facility and em ssion sources tested.

Dat e of test.

Si gnature Page or Cover Letter

Endor senent by project manager.
Endor senent by aut horized conpany representative.

Witten approval by the departnment of the source test plan
and test methods.

| nt roducti on

a.

Test purpose: offset source, conpliance with permt limts,
etc.

Em ssion source details: geographic |ocation, em ssion
sources tested, process type, etc.

Description of air pollution control equipnent, nunber of
years in service.

Test dates.
Pol l utants tested, nethods used, nunmber of runs.

Names of observers: industry, agency, and consultant,
(itnclude titles).

Summary of Results

a.

Em ssion results - Results nust be reported in the sanme units
as any applicable em ssion limtation.

(1) Each test run.



(2) Test run average for each determ nation

(3) Conpari son with previous em ssion tests in simlar
units.

b. Process data, as related to determ nation of conpliance;
i.e., process weight (throughput), % of nmaxi num type and
anount of fuel, type of control equipnent.

c. Discussion of errors, both real and apparent.

Facility and Em ssion Source Operation

a. Process description and nunber of units (streans).

b. Process and fl ow equi pnent di agram

Cc. Representativeness of raw materials and products.

d. Any specially required operation denonstr at ed.

e. Control systemdescription: type, nodel, years in service,
expect ed performance, mai ntenance schedul e, operati onal
problens (if any).

Sanpl i ng and Anal ysis Procedures

a. Sanpling port |ocation and di nension cross-section (diagram
of stack).

b. Sanpling point description, including |abeling system (cross-
section of stack with sanple point |ocation).

c. Sanmpling train description (diagram

d. Description of sanpling procedures which deviated from
accepted test nethods or approved source test plans, and
justifications for the deviations.

e. Description of analytical procedures which deviated from
accepted sanpl e anal ysis nethods, and justifications for the
devi ati ons.

Met hods and Cal cul ati ons

a. Use equations described in the applicable test nethods.



b. Show a step-by-step conpl ete cal cul ati on of one test run.

c. Include any deviations from applicable cal culations or test
nmet hods.

d. Include nethods, descriptions and equati ons.

e. Diagram of sanpling equi prent.

Qual ity Assurance

a. Equipnent calibration data sheets: for dry gas neters, pitot
t ubes, nozzl es and nagnehel i ¢ gauges, etc.

b. Calibration gas certification data sheets (if
appl i cabl e).

c. Inpinger solution blanks (if required).

d. Acetone and water residue blanks (if required).

e. Instrunment linearity data (nultipoint calibration).
f. NO anal yzer NO,-to-NO converter perfornmance test.

g. Instrument calibration error results.

h. Sanple system bias, response tine and | eak check test
results.

i. Measure and record anounts of rinse material used during
sanple rinsing, so accurate values of blank residues may be
deducted fromtest results.

Appendi ces

a. Raw field data.

(1) Phot ocopies of all original field data sheets.
(Originals nmust be witten in ink).

(2) Phot ocopi es of all strip charts for instrunents.
b. Laboratory report(s).

(1) Phot ocopi es of original data sheets.



(2) Chai n- of - cust ody data sheets.
(3) Anal yti cal nethods description.

(4) Lab QA/ QC (including inpinger, acetone, and water
resi due bl anks).

(5) Laboratory statenment of qualifications.

Raw production, signed by plant official: process
operational data-fuel rates, process rates.

Source test |og docunmenting tines of source test events.
Al'l project participants and titles.

Rel at ed correspondence.



SECTI ON 6. CHAI N- OF- CUSTODY

The primary objective of the chain-of-custody procedures is to create
an accurate witten record (see Figure 6.1 for an exanpl e chai n-of -
custody form that can be used to trace the possession and handling of
the sanple fromthe nonment of its collection through its analysis and
submttal to show conpliance. Although physical sanples are not
collected for all nmethods, general m nimum gui delines for chain-of-
custody and shipping of sanples are listed bel ow

a. Sanples should be packed properly to prevent breakage or
| eakage. The shi pping contai ner should be seal ed or | ocked
so that any evidence of tanpering nmay be readily detected.
Use of tanper-proof evidence tape is recommended.

b. Every sanple nust be acconpani ed by either a chai n-of -cust ody
tag or chai n-of -custody record that has been conpl et ed,
si gned and dat ed.

c. The responsibility for proper packaging, |abeling and
transferring of possession of the sanple lies with the person
taking it.

d. Al sanple shipnments nust be acconpani ed by the chain-of -
custody record and other pertinent forns. A copy of these
forms should be retained by the originator. Al so, al
recei pts associated with the shipnment should be retained.

e. Wien transferring possession of sanples, the transferee nust
sign and record the date and tinme on the chai n-of - cust ody
record (see Figure 6.1 for an exanple). |In general, custody
transfers are nade for each sanple, although sanples nay be
transferred as a group, if desired. Each person who takes
custody nust fill in the appropriate section of the chai n-of-
cust ody record.



Figure 6.1

Exanpl e Chai n-of - Cust ody Record

Person Sanpl i ng:

Dat e:

Ti nme:

Facility Sanpl ed:

ani pm

Facility Location:

Sanpling Locati on:

Sanpl e Type:

Comment s and/ or

Gab ( )

Conposite ( )

hservati ons:

Cont ai ner 1.D.

Sanples Split?

Ohservers:

Yes ()

No ()

Affiliation/Title

Ti me/ Dat e Rel eased
( )

()
()
()

NN NN

N N N N Q_

Nane

Affiliation/
Title Coment s




