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1.0 | NTRGCDUCTI ON

The Ofice Ar Qality (QAQ, acting for the Director of the
Departnent of Environnmental Quality, is responsible for determning
each regulated air pollution source’'s capability and continuing
ability to conmply with air pollution source's emssion rules, adopted
by the Director pursuant to Arizona Revised statutes 849 - 401 et
seq.; and any terns of conditional permts issued by the Arizona Ar
Pol lution Control Hearing Board. This applies to all sources under the
jurisdiction of the Departnment in matters of air pollution control.

Performance tests, and/or visible emnissions observations by
agency personnel, are required to assure that sources are conpliant
with all applicable emssion limtations at all major em ssion points
before air pollution source operating permt are issued or renewed. If
QAQ engineering analysis and field inspection provide defensible
assurance of conpliance, these requirenents may be waived. QAQ may
also require additional performance testing at anytinme during the
permt period when lack of conpliance with the applicable rules is
denonstrated or suspected.

1.1 PERFORVANCE TEST PLANNI NG AND APPROVAL

Performance testing for regulated pollutants is required of all
sources subject to air pollution control for verification of
conpliance with applicable Arizona rules, unless conpliance can be
assured and docunented by a departnent engineering analysis confirned
by on-site inspections.

Regul ated air pollution sources shall conduct any required
conpliance verification performance testing in accordance with Q0QAQ
approved net hods.

Al performance testing and field evaluations to determne the
conpliance status of regulated air pollution sources is subject to on-
site verification by qualified QAQ representatives. Advance notice of
performance testing shall be given to QAQ in accordance with A A C
R18- 2- 312. D.

Sources subject to performance testing nust also provide test
facilities and test plans in accordance with A A C R18-2-312. QAQ
approval of test plans and any variations from approved test nethods
is required. Failure to obtain prior approval for plans and any
variations from approved nethods may result in rejection of the
performance testing results. Requirements for performance test plans
are outlined in Exhibit 1.2-1.

In order to work out the logistics of each test, and to arrange
for an OAQ observer to be present at the test, a pre-test neeting
should be arranged with QAQ at least 14 days before testing is to
occur .




Maj or sources having multiple emssion points nust submt
facility test schedules assuring annual testing of nmjor enssion
points and rotational testing of mnor em ssions points as required by
permt conditions. Rotational testing of identical or essentially
simlar air pollution control devices may also be authorized through
permt conditions.

1.2.1 AGENCY OBSERVER REQUI REMENTS

QAQ representatives assigned to performance test verifications
are required to have a degree in engineering or a related air
pollution control discipline from an accredited college, or its
equi val ent. Each QAQ observer undergoes ongoing technical training to
assure initial and continuing proficiency. Each observer is also
required to maintain current certification as a visible emssions
eval uat or.

1.2.2 VI SI BLE EM SSI ONS EVALUATOR TRAI NI NG AND CERTI FI CATI ON

Approved training in visually neasuring enissions is hecessary
for proper use of EPA Reference Method 9 (40 CFR 60, Appendix A).
Qpacity neasurenent training may be provided by QAQ or through
anot her QAQ-recogni zed traini ng program

Certification testing will be conducted by QAQ personnel or QAQ
recogni zed training personnel. Training course and certification costs
for persons other than QAQ personnel are not the responsibility of
ADEQ

Equi prent utilized for visible em ssions evaluator training nust
be calibrated, operated, and nmamintained in accordance wth the
procedures contained in EPA Reference Method 9 (40 CFR 60, Appendi x
A .

To receive initial certification as a visible emssions
evaluator, a candidate nust successfully attend an QAQ or QAQ
recogni zed training school on the theory and practice of visible
em ssions evaluation, and pass the field certification test for
nmeasuring visible emssions within six nonths thereafter.

To mamintain certification, a person nust retake a recognized
training course once every tw years and repass he field
certification test once every six nonths.



Exhibit 1.2-1

PERFORVANCE TEST PLAN REQUI REMVENTS

The information specified below nust be submtted to the
Conpliance Unit of the Ofice of Alr Quality at |east 14 working days
prior to the scheduled test date. This information is required in
order to insure that proper test nethods and procedures are utilized.
The Conpliance Unit will review the test plan, and in the event of any
deficiencies or comments concerning the plan, will contact the conpany
to discuss the test plan. Submittal of this information will mnimze
the possibility of a test being rejected as a result of inproper
sanpling or data collection procedures.

Al testing shall be perforned in strict accordance with the
procedures, specified in an QAQ approved test plan

Any proposed variation in the sanpling or analytical procedures
must receive approval from OAQ Conpliance prior to testing.
Appropriate chain of custody procedures nust be followed during the
sanmpl i ng and anal ysi s.

The followng information should be included in the perfornmance
test plan:

1. Sour ce | nformation
A Name (including serial nunber of equipnent), address, and
| ocation of the facility being tested.
B. Responsi bl e persons at the facility and tel ephone nunber
2. Testing Firm I nformation:
A Name and address of the firmconducting the testing.
B. Responsible person at the testing firm and telephone
nunber .

3. Sampl i ng Equi prrent :
A A description of the em ssion sanpling equi pnent including
a schemati c diagram of the sanpling train.

4. Procedures:
A Types of pollutants to be sanpl ed.
B. A description of the sanpling and anal ysis procedures.
C Docunentati on for any proposed variations from QAQ approved
pr ocedur es.

5. Emi ssion Point Informtion:

A A diagram of the stack show ng the dinensions, and the
configuration of the sanpllng |ocation, | ocation of
conti nuous em ssion nonitor (CEM probes, and the distances
to the nearest upstream and downstream flow i nterferences.



B. A cross-sectional sketch of the stack at the sanpling
| ocation, showing the locations of the sanpling traverse
poi nts.

C. Estimated flue gas conditions at the sanpling |ocation,
i ncluding tenperature, noisture content, and velocity.

Process | nformation:

A Schematic diagram identifying gas flow from origination
point to exit point, including identification of al
control devices, fans and bypasses.

B. O her specific process information may be required on a

case- by-case basis.

Process Equi prent :
A description of the process equipnent, including a process
fl ow sheet.

B. Type and quantity of raw materials, catalysts, and products
bei ng used or produced in the process.

C. Maxi mum r at ed capacity of the process.

D. Actual maxi num operating of the process.

E. Qperating capacity during the previous six-nmonth period.

F. Process data being nonitored and recorded to insure
representative operation throughout the test, including
during the sanpling interval

G Nor mal process operating schedul e during a 24-hour peri od.

H. Nor mal rmai nt enance schedul e for this process.

I

Types of fuel used in production.

Control Equi pnent:

A Description of em ssion control system including the types
of control equipnment, nmanufacturer of control equipnent,
the rated capacity and efficiency of the control equipnent.

B. Data to be nonitored and recorded to insure representative
operation of the control equipnment during testing and the
sanmpling period for recording.

C M ni num accept abl e values of all control devices paraneters
such as flow rates, pressure drops, tenperature, and
vol tage of electrical input.

D. Description of any preconditioning of gases wused wth
control equi pnent.
E. Nor mal nmai ntenance schedule on control equipnment for the

previ ous year.



10.

11.

Dat a Sheet s:
A Copies of all field data sheets to be used during the test,
including data sheets to record process and control

equi pment paraneters.

Chai n of Custody:

A A description of the procedures that will be followed to
maintain the integrity of the sanples coll ected.
B. Copi es of chain of custody seals and data sheets.

Quality Control

(The following itens should be available to the QAQ observer of

the performance test prior to the start of the test.)

A Calibration sheets for the dry gas neter, pitot tube,
nozzl e, and ot her equi prent requiring calibration.

B. Quality assurance control charts for the analytical
procedures to be used in the analysis of the test sanples.

C. A list of preweighted filters to be used during particulate
em ssi ons testing.



Exhibit 1.2-2

PROCESS AND CONTROL COPERATI NG PARAVETERS
TO BE RECORDED AT LEAST EVERY 30 M NUTES

ASPHALT PLANTS

Process Rate
Recycl e Rate
Drum Tenper at ure

PONER PLANTS

Ceneration Rate

Coal Feed Rate

Opacity, SO, NOx and %0, or %, from CEMs (record at |east
every 15 m nutes)

Coal Analysis

OTrHER SOURCES

Process Rate
O her paraneters as applicable

ESP

Operating voltage (per field)

Operating current (per field)

Spark rate

Cl eani ng cycle

Fan current or speed
SCRUBBER

Pressure drop

Water flow rate

Wat er supply pressure

Fan speed or current

O her paraneters such as pH val ues, as applicable
BAGHOUSE

Pressure drop (total)

Pressure drop (each conpartnent)

Nunmber, type, and tenperature range of bags
Danper position

Fan current or speed

Cl eani ng cycle



1.3 QUALI TY ASSURANCE PROVI SI ONS

1.3.1 QUALI TY ASSURANCE PROCEDURES

The applicable procedures contained in the Quality Assurance
Handbook for Air Pollution Masurenment Systens, Volune [IIIl -
Stationary Source Specific Mthods, incorporated herein by reference

shal |l be used.

1.3.2. EQUI PMENT NAI NTENANCE AND CALI BRATI ON

Performance test equipnent, including instrumentation, mnust be
mai ntained in accordance wth manufacturers' instructions and good
engi neering practice. Instrunentation for neasurement of pertinent
physi cal paraneters shall be currently calibrated with traceability to
docunented reference standards or procedures. Verification of such
mai nt enance and cal i bration nust be docunented in each test record.

Performance of all calibration and control checks required by the
approved test nethods nust be docunented.

1.3.3. QUALITY ASSURANCE AUDI TS

Audits of the sanpling equi pnment and of the analytical techniques
used may be required at any tinme during performance testing. The QAQ
may use the results of such audits to determ ne the acceptability o
test results.

1.4.1. QAQ OBSERVER ACTI VI TI ES

QAQ personnel are assigned to observe all performance testing
activities. Observation of |aboratory analysis may al so be perforned.

Vi sible em ssions observations are recorded by the observer at
appropriate tines during performance testing. A summary of the field
observations is docunented

1.4.2. TEST PROCEDURES

The procedures wused during perfornmance tests and subsequent
sanpl e analysis shall conformto that agreed upon in an approved test
plan and/or at a pre-test neeting. Wen necessary, the OAQ observer
may authorize mnor nodifications to agreed procedures at the tine of
the test.

The nunber of test runs required shall be in accordance wth
A.A.C R18-2-312.F.



1.4.3. TEST DOCUNMENTATI ON AND REPCORTI NG

The OQAQ observer may initial field data sheets, and may require
that copies be provided on-site. Prelimnary results nmay be required
to be furnished on-site if feasible, or by telephone within three days
of conpletion of the testing. The final test report shall be
submtted to the QAQ within four weeks after the conpletion of
testing. The test report will contain, at a mninmum the information
listed in Exhibit 1.4.3-1. Al pages of the report nust be nunbered to
maxi m ze it useful ness. Al test sanples nust be maintained and be
avai |l abl e to QAQ upon request for a period of one year after testing.
A conplete copy of all test records shall be retained by the source
for a mninmum period of three (3) years. This record shall include
all applicable docunents noted in this nanual.




Exhibit 1.4.3-1

PERFORVANCE TEST REPORT QOUTLI NE

GENERAL

1. Plant nane and | ocati on.

2. Source sanpl ed.

3. Testing conpany or agency, nanme and address.

CERTI FI CATI ON
1. Certification by team | eader.
2. Certification by reviewer (e.g., P.E).

TABLES OF CONTENTS (I ncl ude page nunbers)

| NTRODUCTI ON

Test purpose.

Test | ocation, type of process.

Test dates.

Pol [ utants tested.

oservers' names (source and ©QAQ AQD) .
Any ot her inportant background information

UWARY OF RESULTS

Em ssion results.

Process dat a.

Al | owabl e em ssi ons.

Di scussion of errors, both real and apparent.

PONRE O OO~ WNE

SOURCE OPERATI ON

1. Description of source and control devises.

2. Process and control equi prent di agram

3. Process and control equi pnent data.

4. Representativeness of materials and operation

5. Denonstration of any specially-required operation.

SAMPLI NG AND ANALYSI S PROCEDURES

1. Sanpling port |ocation and cross-section w th dinensions.

2. Sanpling port description, including |abeling system

3. Sanpling train description

4. Description of sanpling procedures, and any deviations from
standard procedures .

5. Description of analytical procedures, and any deviations from

standard procedures.



Exhibit 1.4.3-1 (Cont.)

APPENDI CES

1. Conplete results with exanple cal cul ati ons.

2. Copies of original field and | aboratory data sheets.

3. Copies of original production data signed by plant official.
4. Test | og.

5. Calibration procedures and results.

6. Project participants and titles.

7. Rel ated correspondence.
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1.4. 4. TEST REPCRT REVI EW

Upon the submttal of the final test report, the report is
checked for conpletion, and the results are checked for accuracy and
conpliance with the applicable emssion limts. The results of this
review is docunented on Exhibit 1.4.4-1.

The source will be notified of the results of the review and any
additional information or testing that may be required.
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Exhibit 1.4.4-1

ARl ZONA DEPARTMENT OF ENVI RONMVENTAL QUALI TY
OFFI CE OF AIR QUALITY

COMPLIANCE TEST REPORT

Nane of Conpany County

Sour ce Tested

Person Subm tting Test Report

Dat e(s) of Test(s)

Circle One: PASS FAI L Process Rate

Pl ant Em ssi on Rates

Maxi mum Al | owabl e Em ssi on Rate

Revi ew of Test Met hod

Revi ew of Test Cal cul ati ons

Report Denonstrates Conpliance with Applicable Em ssion Standards

Revi ewer Dat e

Conments (Precision and accuracy of replicate tests, percent
i soki netic sanpling, operating anonmalies):

cc: __ Source Permt File
____ Permt Engineer
____ Source

12



Met hod

1A

2A

2B

2C

2D

3A

3B

SECTION 2.0
Li sting of Environnental Protection Agency
Ref erence Test Methods for Source Em ssions

40 CFR 60, Appendix A

Revi sed Subj ect

07/ 01/ 89 Sanpl e and Vel ocity Traverses for
Stationary Sources

07/ 01/ 89 Sanpl e and Vel ocity Traverses for
Stationary Sources with Small Stacks
or Ducts

11/ 14/ 90 Determ nation of Stack Vel ocity and
Vol unetric Flow Rate (Type S Pitot
Tube)

11/ 14/ 90 Direct Measur ement of Gas Vol une Through
Pi pes and Small Ducts

11/ 14/ 90 Det erm nati on of Exhaust Gas Vol une
Fl ow Rate from Gasol i ne Vapor
I nci nerators

7/ 01/ 89 Determ nation of Stack Gas Velocity
and Volunetric Flow Rate in Snmall
Stacks or Ducts (Standard Pitot Tube)

07/ 01/ 89 Measur ement of Gas Vol umetric Fl ow
Rates in Small Pipes and Ducts

02/ 14/ 90 Gas Anal ysis for Carbon D oxide,
Excess Air, and Dry Ml ecul ar Wi ght

07/ 01/ 89 Det erm nati on of Oxygen and Car bon
D oxi de Concentration in Em ssions
From Stationary Sources (Instrunental
Anal yzer Procedure)

02/ 14/ 90 Gas Analysis for the Determ nation of
Em ssion, Rate Correction Factor or
Excess Air

13



Met hod

5A

5B

5D

SE

S5F

5G

S5H

6A

6B

Revi sed

11/ 14/ 90

11/ 14/ 90

11/ 14/ 90

07/ 01/ 89

11/ 14/ 90

11/ 14/ 90

07/ 01/ 89

07/ 01/ 89

07/ 01/ 89

11/ 14/ 90

11/ 14/ 90

11/ 19/ 90

SECTI ON 2. 0 ( CONT. )

Subj ect

Determ nation of Misture in stack
Gases

Determ nation of Particul ate En ssions
from Stationary Sources

Determ nation of Particul ate Em ssions
fromthe Asphalt Processing and
Asphal t Roofing | ndustry

Det erm nati on of Non-Sul furic Acid
Particul ate Matter From Stationary
Sour ces

Determ nation of Particul ate Matter
Em ssions from Positive Pressure
Fabric Filters

Determ nation of Particulate Matter
fromthe Wol Fiberglass Insulation
Manuf acturing | ndustry

Det erm nati on of Nonsul fate Parti cu-
late Matter From Stationary Sources

Det erm nati on of Particul ate Em ssions
fromWod Heaters froma Dilution
Tunnel Sanpling Location

Det erm nati on of Particul ate Em ssions
fromWod Heaters froma Stack
Locati on

Determ nati on of Sul fur D oxide
Em ssions from Stationary Sources

Determ nati on of Sul fur D oxide,
Moi sture, and Carbon D oxi de from
Fossi| Fuel Combusti on Sources

Determ nati on of Sul fur D oxide and
Car bon Dioxide Daily Average,

Em ssions from Fossil Fuel Conbustion
Sour ces

14



Met hod

6C

TA

7B

7C

7D

7E

Alt?

10

Revi sed

11/ 02/ 89

11/ 14/ 90

Gb/ 29/ 90

07/ 01/ 89

07/ 01/ 89

07/ 01/ 89

07/ 01/ 89

11/ 02/ 89

11/ 14/ 90

07/ 01/ 89

11/ 14/ 90

SECTI ON 2. 0 ( CONT. )

Subj ect

Determ nation of Sul fur D oxide
Em ssions from Stati onary Sources
(I'nstrunental Anal yzer Procedure)

Determ nation of N trogen Oxide
Em ssions from Stationary Sources

Determ nati on of Nitrogen Oxide
Em ssions from Stationary Sources-1on
Chr omat ogr aphi ¢ Met hod

Determ nation of N trogen Oxide
Em ssions from Stationary Sources-
U traviol et Spectrophotonetry

Determ nation of N trogen Oxide
Em ssions from Stationary Sources-
Al kal i ne- Per manganat e/ Col ori netric
Met hod

Determ nation of N trogen Oxide
Em ssions from Stationary Sources-
Al kal i ne- Per manganat e/ | on

Chr omat ogr aphi ¢ Met hod

Determ nation of N trogen Oxides
Em ssions from Stationary Sources
(I'nstrunental Anal yzer Procedure)

Determ nation of Sulfuric Acid M st
Sul fur D oxide Em ssions from
Stationary Sources

Vi sual Determnation of the Opacity of
Em ssions from Stati onary Sources

Determ nati on of the opacity of
Em ssions from Stati onary Sources
Renotely by LI DAR

Det erm nati on of Carbon Monoxi de
Em ssions from Stationary Sources

L' Alternate Method 1 (Fornmerly Method 9A)
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Met hod

11

12

13A

13B

14

15

15A

16

16A

Revi sed

11/ 02/ 89

07/ 01/ 89

11/ 14/ 90

11/ 14/ 90

07/ 01/ 89

11/ 14/ 90

07/ 01/ 89

11/ 14/ 90

07/ 01/ 89

11/ 14/ 90

07/ 01/ 89

SECTI ON 2. 0 ( CONT. )

Subj ect

Det erm nati on of Carbon Mnoxi de
Em ssions in Certifying Continuous
Em ssion Monitoring Systens at
Petrol eum Refineri es

Det erm nati on of Carbon Mnoxi de
Em ssions from stati onary Sources

Det erm nation of Hydrogen Sul fide
Content of Fuel Gas Streans in
Pet r ol eum Refi neri es

Det erm nati on of |norganic Lead
Em ssions from Stationary Sources

Det erm nati on of Total Fluoride
Em ssions from Stationary Sources-
SOADNS Zi rconi um Lake Met hod

Det erm nati on of Total Fluoride
Em ssions from Stationary Sources-
Specific lon El ectrode Mt hod

Det erm nati on of Fluoride Em ssions
from Potroom Roof Monitors for Primary
Al um num Pl ant s

Det erm nati on of Hydrogen Sul fide,
Carbonyl Sul fide, and Carbon D sul fide
Em ssions from Stationary Sources

Det erm nati on of Total Reduced Sul fur
Em ssions from Sul fur Recovery Plants
in Petrol eum Refineries

Sem - conti nuous Determ nation of
Sul fur Em ssions from Stationary
Sour ces

Det erm nati on of Total Reduced Sul fur

Em ssions from Stati onary Sources
(I nmpi nger Techni que)
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Met hod

16B

17

18

19

20

21

22

23

24

24A

25

Revi sed

07/ 01/ 89

11/ 14/ 90

07/ 22/ 87

07/ 01/ 89

11/ 14/ 90

11/ 14/ 90

07/ 01/ 89

02/13/91

07/ 01/ 89

11/ 14/ 90

07/ 01/ 89

SECTI ON 2. 0 ( CONT. )

Subj ect

Determ nation of Total Reduced Sul fur
Em ssions from Stationary Sources

Determ nation of Particul ate Em ssions
from Stationary Sources (In-Stack
Filtrati on Method)

Measur enent of Gaseous Organic
Conpound Em ssions by Gas
Chr omat ogr aphy

Determ nati on of Sul fur D oxide
Renmoval Efficiency and Particul at e,
Matter Sul fur Dioxide, and N trogen
Oxi des Em ssion Rates

Determ nati on of N trogen OXxides,
Sul fur D oxide, and Di |l uent Em ssions
from Stationary Gas Turbi nes

Determ nation of Volatile Organic
Conmpounds Leaks

Vi sible Determ nation of Fugitive
Em ssions from Material Processing
Sour ces

Det erm nati on of Pol ychl orinat ed
Debenzo- p- Di oxi ns Pol ychl ori nat ed
D benzofurans from Stati onary Sources

Determ nation of Volatile Matter
Content, Water Content, Density,
Vol une Solids, and Wi ght Solids of
Surface coatings

Determ nation of Volatile Matter
Content and Density of Printing |nks
and Rel ated Coati ngs

Determ nati on of Total Gaseous Non-
nmet hane Organi ¢ Em ssions as Carbon

17



Met hod

25A

25B

26

27

28

28A

Revi sed

07/ 01/ 89

07/ 01/ 89

02/13/91

07/ 01/ 89

07/ 01/ 89

11/ 19/ 90

SECTI ON 2. 0 ( CONT. )

Subj ect

Det erm nati on of Total Gaseous Organic
Concentration Using a Flane |onization
Anal yzer

Determ nati on of Total Gaseous Organic
Concentration Using a Nondi spersive
Infrared Anal yzer

Det erm nati on of Hydrogen Chloride
Em ssions from stationary Sources

Det erm nati on of Vapor Ti ghtness of
Gasol i ne Delivery Tank Using Pressure-
Vacuum Test

Certification and Auditing of Wod
Heat ers

Measurenent of Air to Fuel Ratio and

M ni mum Achi evabl e Burn Rates for
Wbod- Fired Appliances

18



Li sting of Environnent al

SECTION 3.0

Prot ecti on Agency Performnmance

Speci fication Test Procedures for Continuous

Em ssions Monitors

40 CFR 52. Appendi x D

Determ nation of Sul fur D oxide Em ssions from Stationary Sources by

Cont i nuous Monitors.

40 CFR 52. Appendi x E*

Per f ormance Specifications and Specification Test Procedures for
Monitoring Systens for Effluent Stream Gas Vol unetric Fl ow Rate.

40 CFR 60. Appendix B

Per f or mance Last
Speci fi cati ons Revi sed
1 11/ 14/ 90
2 11/ 14/ 90
3 05/ 07/ 90

Subj ect

Speci fications and Test
Procedures for Qpacity
Conti nuous Em ssi on
Monitoring Systens in
Stationary Sources

Speci fications and Test
Procedures for Sul fur

Di oxi de and N trogen Oxi des
Cont i nuous Em ssi on
Monitoring Systens in
Stationary Sources

Per f or mance Specifications
and Test Procedures for
Oxygen and Car bon Di oxi de
Cont i nuous Em ssion
Monitoring Systens in
Stationary Sources

*These appendi ces were added to 40 CFR 52 in 02/06/75. No revisions

were made thru 06/ 30/91.
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Per f ormance
Specifications

4

4A

SECTI ON 3.0 ( CONT.)

Last

Revi sed

08/ 17/ 87

02/ 11/ 91

11/ 14/ 90

10/ 02/ 90

11/ 14/ 90

Subj ect

Speci fications and Test
Procedures for Carbon
Monoxi de Conti nuous

Em ssion Mnitoring Systens
in Stationary Sources

Speci fication and Test
Procedures for Carbon
Monoxi de Conti nuous

Em ssion Monitoring Systens
in Stationary Sources

Speci fications and Test
Procedures for Tot al
Reduced Sul fur Conti nuous
Em ssion Monitoring Systens
in Stationary Sources

Speci fications and Test
Procedures for Continuous
Em ssion Rate Monitoring
Systens in Stationary
Sour ces

Speci fications and Test
Procedures for Hydrogen

Sul fide Continuous Em ssion
Monitoring Systens in
Stationary Sources

20



SECTION 4.0
Li sting of Environnental Protection Agency Quality
Assurance Requirenents for Gas Conti nuous
Em ssions Monitoring Systens Used
For Conpliance Determ nation

40 CFR 60. Appendi x F

Last
Pr ocedur e Revi sed Subj ect
1 02/11/91 Qual ity Assurance

Requi renents For Gas

Cont i nuous Em ssi on
Monitoring Systens Used For
Conpl i ance Determ nation
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Met hod

101

101A

102

103
104
105

106

107

Li sting of Environnental

SECTION 5.0

Protecti on Agency Test Mt hods

For Hazardous Air Pollutants

Last
Revi sed

09/ 23/ 88

09/ 23/ 88

09/ 23/ 88

12/ 09/ 83
09/ 23/ 88
09/ 23/ 88

09/ 23/ 88

09/ 23/ 88

40 CFR 61, A22endix B

Subj ect

Determ nation of Particul ate and
Gaseous Mercury Em ssions from Chl oro-
Al kali Plants-Air streans

Determ nation of Particul ate and
Gaseous Mercury Em ssions from Sewage
Sl udge I ncinerators

Determ nation of Particul ate and
Gaseous Mercury Em ssions from Chl oro-
Al kali Plants Hydrogen Streans

Beryl I'i um screeni ng Met hod

Determ nation of Beryllium Em ssions
from stationary Sources

Determ nation of Mercury in Wastewat er
Treatnent Pl ant Sewage Sl udges

Determ nation of Vinyl Chloride from
stationary Sources

Det erm nati on of Vinyl Chloride
Content of |nprocess Wastewat er

Sanpl es, & vinyl Chloride Content of
pol yvinyl Chloride Resin, Slurry, Wt
Cake, and Latex Sanples
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Met hod

107A

108

108A

108B

108C

Last
Revi sed

09/ 23/ 88

05/ 31/ 90

05/ 31/ 90

05/ 31/ 90

05/ 31/ 90

SECTI ON 5.0 ( CONT.)

Subj ect

Determ nation of Vinyl Chloride
Content of Solvents, Resin-Solvent
Sol ution, Polyvinyl Chloride Resin,
Resin Slurry, Wt Resin, and Latex
Sanpl es

Det erm nati on of Particul ate and
Gaseous Arseni ¢ Em ssions

Det erm nati on of Arsenic Content in
O e Sanpl es From Nonferrous Snelters

Determ nation of Arsenic Content in
O e Sanples fromNonferrous Snelters

(> 10ng As/m concentration)

Determ nati on of Arsenic Content in
Oe Samples from Nonferrous Snelters

(< 10my As/m concentration)
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SECTION 6.0
Li sting of Environnental Protection Agency
Qual ity Assurance Procedures for
Hazardous Air Pollutants Em ssion Testing

40 CFR 61, Appendi x C*

Procedure Subj ect
1 Det erm nati on of Adequate

Chr ormat ogr aphi ¢ Peak Resol ution

2 Procedure for Field Auditing Gas
Chr omat ogr aphi ¢ Anal ysi s

*Appendi x C was added to 40 CFR 61 on 09/07/82. No changes or
addi tions were nmade to this appendi x through 06/ 30/91.
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Al.

Al. 1

Al.1.1

Al. 2

Al. 3

Al. 3.1

SECTION 7.0

ARl ZONA EM SSI ON TEST METHOD Al

Determi nation of Particulate Em ssions from Stationary
Sources in the Presence of Sulfuric Acid Mst and Sul fur
Oxi des

Principle

Particulate matter is withdrawn isokinetically from
the source and collected on a glass fiber filter. The
tenperature of the probe and filter is nmaintained
above the dewpoint of water and sul furic acid m st.
The solid particulate mass i s determ ned
gravinmetrically after renmoval of water and sul furic
acid by solvent extraction with acetone-heptane.

Sul furic acid mst, sulfur trioxide, and arsenic are
collected in an inpinger train, and the anount
determ ned by chem cal analysis. The sulfuric acid
mst in the solvent extract is also determ ned by
chem cal analysis. Sulfur dioxide is oxidized and
collected in the inpinger train.

Applicability

The nethod is applicable for the determ nati on of
solid particulate em ssions as wel |l as condensible
sul fates fromstationary sources where the em ssions
contain high levels of sulfuric acid m st and sul fur
oxi des.

Appar at us and Reagents

The basic sanpling train is the sane as for EPA Mt hod
5 described in APTO (681, "Construction Details of

| soki netic Source Sanpling Equi prent." Contrerci al
nodel s of this sanple train are avail able or can be
fabricated. (See Figure 1 for train used.) The sanple
train is nodified to include five inpingers and a
filter between the first and second inpingers. The
filterbox is capable of being heated to 350°F
(177°C). Al surfaces in contact with the gases are of
a chemcally inert material with the exception of the
pr obe nozzl e.

Nozzl e - Stainless steel with a sharp, tapered edge.
The tip diameter should be careful ly neasured.
(Chemically inert material construction is

perm ssible.)
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Al.

Al.

Al.

Al.

Al.

Al.

Al.

Al.

Probe - Constructed to include an S-type pitot tube to
nmeasure stack gas velocity and a thernocouple to
nmeasure tenperature. The liner should be chemcally
inert and be capable of being heated to 350?F (177°QC).
A Teflon liner may be used at stack gas tenperatures

| ower than 500°F (260°C).

Filter - The filter holder is constructed of inert
mat eri al capabl e of supporting a glass fiber filter
not less than four inches in dianeter and capabl e of
bei ng heated to 350°F (177°Q).

| npi ngers - | npingers shall be standard and nodified
Greenburg-Snmth designs or equivalent. They shall be
connected by leak-free fittings. The first and third
i mpi ngers are standard design; the second, fourth and
fifth are nodified.

Method 8 Filter - The filter holder is constructed of
glass or other inert material capable of supporting a
two inch dianeter or larger glass fiber filter.

Gas Mover - A leak-free punp capable of noving at
| east one cubic foot per mnute at 15" nercury vacuum

Metering System - The systemshall. consist of a
vacuum guage capabl e of mea.suring to 30" of nercury,
a dry gas neter with an accuracy of = 1% and

t hernoneters or equival ent capabl e of nmeasuring the
tenperatures of the inlet and outlet of the dry gas
nmeter and the inpinger outlet within 9°F (5°C).

Sanpl e Recovery Equi pnment - The equi pnent shoul d

i nclude | aboratory gl assware, an anal ytical balance to
neasure f 0.1 ng, a balance to neasure + .1 gram a pH
neter and an atom c absorption spectrophotoneter (AA
or other apparatus and procedures capable of neasuring
iron, copper, and zinc to 0.2 ppmand arsenic to 5.0

ppm

Filters - GQass fiber filters nade wi thout an organic
bi nder and having a retention efficiency of 99.95%  for
0.3 mcron part 1cl es.

Silica Gel - The silica gel shall be an indicating
type, 6-16 nesh. If the silica gel has been used
previously it should be dried at 350?F (177?C) for two
hour s.

Water - The water shoul d be deionized or distilled to
conformto ASTM specification D 1193-72 Type 3.

26



Al.

Al.

4.

.12

.13

.14

.15

16

1

1

1

Al.4.1.2

| sopropanol 80% - This reagent is prepared by m xing
800 m reagent grade isopropanol with 200 m of
dei oni zed wat er

Thorin Indicator - This indicator solution is prepared
by dissolving 0.2 g of 1-(0-arsonophenyl azo) - 2-

napt hol -3, 6 disulfonic acid disodiumsalt in 100 mi

of deionized or distilled water.

Perchloric Acid 25% - This reagent is prepared by
adding 25 m of reagent grade perchloric acid (HJ 0,)
to 75 m of deionized or distilled water.

Barim Perchlorate (OON) - This titrant is prepared
by dlssolvlng 1.95 g of bariumperchlorate trihydrate
(Badl 0. 3H,O in 200 m of deionized or distilled
water and diluting to 1 liter with isopropanol. The pH
of the solution is adjusted to 2.5-4.0 with 25%
perchloric acid solution. It is then standardi zed with
sul furic acid of known concentration

Nor mal Sodi um Hydr oxi de - An approxi mately one nor nal
sodi um hydr oxi de solution is prepared and standardi zed
against a primary standard.

Procedure
Preparation

Al'l sampling train conmponents shall be maintai ned and
calibrated according to procedures described in APTD
0576, "Maintenance, Calibration, and Operation of

| soki netic Source Sanpling Equi prrent”, unless

ot herwi se specified herein

Check all filters visually against a light for
irregularities and flaws or pinhole | eaks. Label a
glass fiber filter or its container and desiccate for
at least twenty-four hours at 68. = 10°F (20° £ 5.6°Q
and anbi ent pressure. Weigh the filter or both the
filter and container to the nearest 0.1 ng. If both
the filter and container are wei ghed, the contai ner
nmust be wei ghed separately to determine the filter's
exact weight. Carefully place filter in filter hol der
after wei ghing and seal the holder to prevent
cont am nati on.

Wi gh approximately 200 grans of silica gel to the

nearest gram place in the fifth inpinger and seal.
Place 200 m of 80% i sopropanol in the first inpinger.
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Al. 4. 2.1

Al.4.2.1.1

Al.4.2.2

The second inpinger is enpty. Place 150 mi of 10%
hydr ogen peroxide in each of the third and fourth
i npi ngers. Wi gh each of the five inpingers to the
nearest 0.1 g and record the weights. Seal probe,
filter holder and all inpingers to prevent
cont am nati on.

Prelim nary Determ nations

Sel ect the sanpling site and the m ni mum nunber of
sanpling points according to EPA Method 1, 40 CFR 60,
or as specified by the Director of ADEQ Determ ne
the stack pressure, tenperature, and the range of

vel ocity heads according to EPA Method 2, and noi sture
content according to Approximation Method 4 or its
alternatives for the purpose of making isokinetic
sanpling rate cal cul ations. Ml ecul ar wei ght of the
carrier gas is determ ned by analyzing at |east three
"grab sanples"” with an O sat anal yzer during the
sanmpling period. An alternative nethod may be approved
by the Director. The sanples are taken with a

gl ass-wool packed tube extending far enough into the
stack to get a representative sanple. The gas sanples
are withdrawn fromthe stack with a one way aspirator
bul b. The sanpled gas is punped into the O sat
apparatus and through the leveling fluid in the
nmeasuring burettes to saturate it with the gas to be
anal yzed.

This Orsat apparatus is a comrercially avail abl e
instrunent with three or nore absorption burettes of
the contact type. The apparatus is nodified to anal yze
for sul fur dioxide, carbon dioxide, and oxygen

The sul fur dioxide absorbent is iodine-iodide solution
that is made by dissolving 12.7 g of iodine and 83 g
of potassiumiodide in a liter of water. The carbon

di oxi de absorbent is aqueous 35% pot assi um hydr oxi de
sol uti on above. The oxygen absorbent is 5% pyrogallic
acid in aqueous 35% pot assi um hydr oxi de. Gas
absorbents which are commercially avail abl e may be
substituted for the above.

Leak check the apparatus by bringing the level in each
absorption pipette up to the reference nmark and
closing the pipette stop-cock. In four mnutes tine
the liquid level in the pipettes nust not fall bel ow
the capillary. Adjust the level of the confining fluid

28



Al.4.2.3

Al.4.2. 4

Al.4.2.5

Al. 4.3

Al.4.3.1

Al.4.3.2

to the graduated portion ofthe neasuring burette,

| ower the leveling bulb and take a readi ng. The | evel
of the neniscus should not fall nore than 0.2 m in
four mnutes.

Draw the sanple into the nmeasuring burette after
saturating the confining fluid with stack gas. Adjust
to atnospheric pressure with a leveling bulb. Begin
anal ysi s by passing the sanpl e gas several tines

t hrough the sul fur dioxi de absorbent. Take a readi ng,
make one nore pass and take anot her readi ng. Repeat

t he above procedure if necessary for a constant
readi ng. Use the sane procedure for carbon dioxide and
for oxygen. This procedure assunes the carbon nonoxi de
content of the gas to be negligible. The nitrogen
percent is cal culated by adding the percent of sulfur
di oxi de, carbon di oxi de, and oxygen then subtracting
from 100%

Cal cul ate the dry nol ecul ar wei ght of the gas using
the foll ow ng formnul a:

My = 0.64(%80,) + 0.44(%C0) + 0.32(%) + 0.28(%\,)

Estimates may be used for prelimnary cal cul ati on of
the isokinetic flowrate; however, final results wl
be cal cul ated on actual neasurenents made by O sat
anal yses during the test.

Sel ect a nozzle size based on the range of velocity
heads, such that it is not necessary to change the
nozzle size in order to maintain isokinetic sanpling
rates. It is recommended that the nozzle size not be
changed during sanpling.

Sanmple Site Preparation

During preparation and assenbly of the sanpling train,
keep all openings where contam nation can occur
covered until just prior to assenbly or until sanpling
is about to begin. Mark the probe with heat resistant
tape or by some other nethod to denote the sanple
traverse points as cal culated by Method 1 during the
prelimnary determ nations.

Set up the train as shown in Figure 1 using, if
required, a very light coat of silicone grease on all
ground glass joints, greasing only the outer portion
to avoid the possibility of contam nation by the
silicone grease. (See APTD 0576.)

After assenbling the sanple train at the test site
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Al.4.3.3

Al. 4.4

Al.4.4.1

Al.4.4.1.1

seal the inlet to the filter holder, start the punp
and carefully bring the vacuumto 15 i nches of

mercury. A |leakage rate of 0.02 cfmor less is
satisfactory. O ose the coarse control valve and

rel ease the vacuum carefully before turning punp off
to avoid transfer of inpinger contents. Attach the
probe, seal the inlet to the probe, and again |eak
check the systemwi th a vacuumof 1 inch nercury using
t he above procedure.

Turn on probe and filter oven heaters and bring to a
tenmperature of 325 + 25°F (163 + 15°C). During this
period, add crushed ice to the inpinger box and
continue to add ice as needed after sanpling has
started to maintain the inpinger gas at 70°F (21°C).
Al so clean the portholes prior to inserting the probe
to avoid sanple contam nation with deposited materi al

Sanpl i ng

When the tenperatures of the probe and filter oven
have reached the set point of 325°F (163°C), place the
probe inlet at the first sanpling point. Wen the
probe is in position, block off the openings around
the probe and porthole to prevent dilution of the gas
stream Begin sanpling and record the required data
as shown on the exanpl e sheet at |east every five
mnutes. (See Figure 2.) Maintain sanpling rate to
within ten percent of isokinetic by adjusting the flow
rate as necessary. Nonographs are avaliable for
sanpling trains using S type pitot tubes with 0.85 =%
0. 02 coefficient and when sanpling stack gases of a
nol ecul ar weight of 29 = 4, which aid in the rapid

adj ustment of the sanpling rate.

During the sanpling, continue to check the probe and
filter oven tenperatures and the outlet tenperature of
the inmpingers. It is recommended that a | eak check be
conducted at each port change at the hi ghest vacuum
readi ng reached during that sanpling traverse.

If the pressure drop across the filter becomes too
high to maintain an i sokinetic sanpling rate, the
filter may be replaced during the run. It is
recommended that a conplete filter and filter, hol der
be used rather than changing the filter itself. A leak
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Al.4.4.2

Al.4.4.2.1

Al. 4.5

Al.4.5.1

Al.4.5. 2.

check is then perforned at 15 inches nercury as
previ ously described. The particul ate weight wll

i ncl ude the summati on of weight gains of all filters
used in sanpling.

After sanpling has been conpleted and the m ni nrum
volume to provide a representative sanple as specified
by the Director has been reached, renove the probe
fromthe flue, and record the dry gas neter readi ng.
Again, |eak check the systemby plugging the inlet to
the filter holder and pulling a vacuumequal to the

hi ghest vacuum recorded during the sanple traverse.

After the | eak check, drain the icebath and begin
purging the inpingers by drawi ng cl ean anbient air
through the inlet of the first inpinger for
approximately fifteen mnutes at the sanple rate. A
charcoal filter may be used if necessary to ensure
that clean air is being drawn.

Sanmpl e Recovery

Renmove the sanple train fromthe test site after the
purge has been conpl eted and the probe and filter oven
have cooled. Insure that all probe, filter hol der, and
i mpi nger openings are sealed to prevent contanilnat lon
or loss of a sanple durlng transit.

Di sassenble the filter holder in a clean place. The
filter holder and any gl assware connecting the probe
to the hol der should be washed with 3:1 v/v

acet one- heptane solution into a clean, dry contai ner
to collect the particulate. The filter also should be
pl aced in this container. The probe and nozzl e shoul d
be washed wi th the acetone-heptane solution using a
nylon bristle brush into the container used for the
filter. The contai ner should be capped to prevent
contam nati on. Typically, 100-200 m of

acet one- heptane m xture are used for particul ate
transfer.

The inpingers are weighed to determ ne the net wei ght
gain of the sanple train for the noisture content of

t he sanpl ed gas. The wei ght of the sulfur dioxide
collected is determned by titration (Al.4.6.1.) and
subtracted fromthe weight gain (Equation 4) of the

i npi ngers before cal culating the volunme of water vapor
collected. The first and second inpingers are then
rinsed into a clean container with water, along with
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Al. 4.6

Al.4.6.1

Al.4.6.2

the wash of the Method a filter and filter hol der

The Method a filter is transferred into the container.
Any connecting gl assware or tubing between the
particulate filter holder and first inpinger is also
washed into the container. The third and fourth

i mpi ngers and connectors are washed into a cl ean
volunetric flask with deionized or distilled water.

Anal ysi s

Transfer the solutions fromthe first two inpingers
and Method a filter into a volunetric flask and dilute
to the mark with deionized or distilled water. Pipette
a 10 M aliquot into a vessel for titration and
evaporate on a hot plate to about 3 m to renpbve any
resi dual sulfur dioxide. R nse the sides of the
container with a mni numanount of water, cool, then
add | isopropanol to nake the solution 70-90%

i sopropanol . Add 2-4 drops of thorin indicator and
titrate to the pink endpoint using 0.01 N barium
perchl orate. Repeat, adjusting the size of the
aliquots to obtain two accurate determ nations.
Prepare a blank by putting a sane-size aliquot of
distilled water through the above procedure. The bl ank
and sanple requiring 2.5 -3.0 ml titrant nust be
acidified with 1 to 2 drops of 25% perchloric acid
before titration, so that the endpoint will be

di stinct. Save the contents of the volunetric flask
for arsenic anal ysis by atom c absorption or other
approved nethod. The arsenic determned is cal cul ated
as arsenous oxide and add to Mh used in equation Nos.
8 and 9 to calculate the total particul ate
concentrati on.

Dilute the contents of the volunetric flask containing
the solutions fromthe peroxide inpingers to the mark
with deionized or distilled water. Wthdraw a 10 to 25
m aliquot and titrate to pH7 using standard sodi um
hydr oxi de. Repeat, adjusting the size of the aliquots
to obtain two replicate determnations.

A fine grade fiberglass filter (2.1cn) is placed in a
CGooch crucible (Size No.3) seated in a crucible

hol der, which in turn is inserted into a filter flask
Vacuumis applied and deionized or distilled water is
passed through the filter until it is well seated to

32



Al.4.6.3

Al.4.6.3.1

Al.4.6.4

the crucible. Allow the excess water to be apirated.
Dry the crucible in an oven at 105°C for at least 1
hour, cool in a dessicator, and weigh to the nearest

0.1 nyg.

Break apart the particulates filter (in 3:1 acetone-
heptane) into very fine pieces using the glass rods.
Check that the filter in the pre-wei ghed Gooch
filtration crucible is properly set. Using vacuum
assist, filter and resulting slurry through the tared
cruci bl e using addi tonal anhydrous 3:1 acetone-heptane
and a rubber policeman (or other means) to assure
guantitative transfer

Ri nse the contents of the crucible several times with
10 m portions of 3:1 acetone-heptane. Dry t he

cruci ble for 3 hours at 105°C, cool in a dessicator,
and weigh to the nearest 0.1 ng. The wei ght difference
after subtracting the filter tare is the solid
particul ate wei ght.

Transfer the filtrate fromthe above procedure to an
appropri ate contai ner for evaporation of the acetone-
hept ane solvent. Al so prepare a blank for analysis
from200 m of 3:1 acetone-heptane. If a rotary
evaporator is used, 50 m of water is added and the
organi ¢ solvent renoved in a vacuumusing a hot water
bath. If a steamplate is used, the solvent is
evaporated in a fune hood with occasional additions of
water to avoid heating the sanple to dryness.
Evaporati on of solvent on a hotplate in a fume hood is
not recommended, however, it can be used if extrene
care is exercised to avoid overheating and | oss of

sul furic acid. Transfer the residual solution to 100
m volunetric flask and make-up to mark with water.
Titrate two 25 m aliquots with 0.1 N sodi um hydroxi de
to the phenol pht hal ei n endpoint. Anal yze the

remai nder of the solution and the solution fromthe
first inpingers for elenents known to be present in
the em ssions in substantial quantities (as specified
by the Director). Atomi c absorption analysis in an
air-acetylene flame or an equivalent nethod is
accept abl e.

For AA anal ysis, background correction should be used
or bl anks and standards should be prepared in the
proper sulfuric acid matrix. Blank values are
subtracted fromthe determ nations and the resulting
concentrations are cal cul ated as nol ecul ar

33



species likely to have been collected (as specified by
the Director). The elenental contents are expressed as
the hydrated sulfates and arsenic is expressed as
arsenous oxide. (Fe,SO, » HO  Zn,S0, * CuSO, and
As,;). Alternate equival ent nethods of analysis may be
approved by the Director. The weights of these
conpounds are added to (M) which is used in Equation
Nos. 8 and 9 to calculate the particul ate
concentration.
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PLANT

ORSAT ANALYSI S

AMBI ENT TEMP., °F

RUN NO. RUN SO, coO, (o} TI VE BAR. PRESS. , in He
DATE = ASSUMED MO STURE, %
CPERATCR PRCBE TIP DIAM, In.
ND
CONTROL BOX NO 2 STACK DIAM  (ft)
DGM CORR. FACTCR 3% STATI CE PRESS. (in H0)
?Hs LEAK RATE @ in He cfm
AVG.
Pl TOT COEFFI Gl ENT Cp START/ END TI ME
TRA SAMPLING SAGMAPSLE VELOCITY ORIFICE METER DGM TEMP VACUUM FILTER IMPINGER STACK
(?3inH;0) Tc(°PH
VERSE TIME VOLUME HEAD (mHg) Bx OUTLET TEMP
POINT (0min>) (Vasf €) (?3inH,0) DESIRED ACTUAL INLET OUTLET (TEMP° P TEMP(°P Te(°P
FI GURE 2
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